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Foreword 

This report is the Ihird in a series on nutrition monitoring in the United States. The first repo~ Nutrition

Monitoring in the United States: A Progress Report ji-om the Joint Nutrition Monitoring Evaluation Committee,

was published in 1986. The second, Nutrition Monitoring in the United States: An Update Report on Nutrition

Monitoring, was published in 1989. The third report reviews the dietary and nutritional status of the U.S.

population, as well as the factors that determine status, based on the data available through the National

Nutrition Monitoring and Related Research Program (NNMRRP) by June 1994.


The NNMRRP includes surveys; surveillance systems, and other monitoring activities that provide information

about the dietary, nutritional, and nutrition-related health status of Americans; the relationship between diet and

healti, and the factors that influence dietary and nutritional status. The program was established by the U.S.

Congress in the Nationai Nutrition Monitoring and Related Research Act of 1990 (Public Law 101-445). The

act specified that the U.S. Department of Health and Human Services (HIM) and the U.S. Department of

Agriculture (USDA) jointly implement and coordinate the activities of the NNMRRP. The legislation further

specified that the agencies “contract with a scientific body, such as the National Academy of Sciences or the

Federation of American Societies for Experimental Biology, to interpret available data analyses, and publish. . .

a report on the dietary, nutritional, and health-related status of the people of the United States and Ihe nutritional

quality (including the nutritive and nonnutritive content) of food consumed in the United States . . . at least once

every five years.”


The third report on nutrition monitoring was developed at the request of USDA and HHS in accordance with the

provisions of a joint contract, No. USDA 53-3K06-5-020, with the Federation of American Societies for

Experimental Biology (FASEB). The report was prepared by the Federation’s Life Sciences Research Office

(LSRO). The report was drafted and edited by Sue Ann Anderson, Ph.D., R.D., Associate Director, and Janet H.

Waters, M.S., R.D., Staff Scientist, LSRO, FASEB, with the assistance of Expert Consultants, scientists who

were chosen by FASEB for their qualifications, experience, and judgment, with due consideration for balance

and breadth in appropriate disciplines. The Expert Consultants examined and reviewed dat% suggested

inteqxetations, and reviewed and edited drafts of the report during its preparation. LSRO extends its

appreciation to the Expert Consultants, whose expertise, insights, and encouragement were invaluable in the

preparation of this report.


The LSRO staff and Co-Project Officers met with the Expert Consultants between December 1993 and

March 1995 to obtain background information on the NNMRRP, to review analyses of NNMRRP data prepared

for this report, and to review drtdls of the report. The Expert Consultants reviewed each drzft of the report and

provided additional documentation of conclusions and viewpoints to incorporate into the reporG however, the

participation of these individuals in the project does not imply that each Expert Consultant specifically endorses

all statements in the report.


The efforts of the Expert Consultants were augmented by contributions from two Special Consultants-George

H. Beaton, Ph.D., University of Toronto, Toronto, Ontario, Canada and Barbara A. Underwood, Ph.D., World

Health Organization, Geneva, Switzerland. LSRO also thanks these individuals for their assistance. Similarly,

listing of individuals as Special Consultants does not imply that they necessmily agree with interpretations and

conclusions in the report


...
in 



The contractual activities ‘wereoverseen and assistance was provided to LSRO and its Expert Consultants by a 
Steering Committee, consisting of representatives of Federal agencies submitting data for this report. The 
Committee provided oversight for the report on behalf of the Interagency Board for Nutrition Monitoring and 
Related Research (IBNMRR). Members of the IBNMRR and the Steering Committee reviewed drafts of the 
report for technical accuracy. Members of the National Nutrition Monitoring Advisory Council provided input 
to the format and also reviewed selected drafts. The cooperation and the careful, conscientious reviews provided 
by these groups were essential to the successful completion of this project. LSRO accepts responsibility for the 
study conclusions and the accuracy of the report. 
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l-low to Use the Third Repoti on Nutrition Monitoring 

This report is divided into two volumes. The first volume contains the executive summary, 10 text chapters, and 
four appendices (the glossary (app. I), 1989 Recommended Dietary Allowances tables (app. II), statistical and 
reporting guidelines for the TRONM (app. 111), and survey-response-rate tables (app. IV)). The National Nutrition 
Monitoring and Related Research Program (NNMRRP) data are summarized in the text tables and figures and are 
discussed in the text in the first volume. The second volume is appendix V, which contains the detailed data for the 
text tables and figures, including sample sizes and standard errors. Appendix tables are not provided for published 
data or in cases in which the text tables include the comprehensive data. Table notes for all the surveys and 
acknowledgements of government contributors are also included in appendix V. 

Appendix V tables and figures are organized by text chapter. They are presented in the order in which the text tables 
and figures appear in each chapter of the first volume and are numbered accordingly. For example, the four 
appendix V tables that include detailed data for the second table in chapter 6 (table 6-2) are tables A.T6-2a through 
A.T6-2d. The data that support figure 6-2 are in table A.F6-2. There is not a one-to-one correspondence between 
numbers for text tables anclfigures and appendix V tables and figures. In many instances, the detailed data 
supporting the information presented in a single text table or figure are presented in multiple appendix V tables 
and/or figures, and vice versa. Notes at the end of each text table and figure speci~ the appendix V table(s) and 
figure(s) that contain data pertaining to that text table or figure. In some instances, appendix V tables and figures are 
cited only in the text. These are grouped at the end of the list of tables and figures for each chapter in appendix V. 
For example, data ilom tables A.6a through A.6z were not used to create any text tables or figures, but those 
appendix tables are cited in the text. 

In the text, the “SOURCE” cited at the end of all tables and figures is usually a surveyor surveillance system (e.g., 
“USDA, CSFII, 1989-91“). When a published reference is cited (e.g., “Gerrior and Zizza (1994)”), the full 
reference is included in the reference list at the end of the chapter. Unpublished material is cited this way: “LSRO, 
1995.” 

vi 
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Preface 

The U.S. Congress has defined nutrition monitoring and related research as “the set of

activities necessary to provide timely information about the role and status of factors that

besr on the contribution that nutrition makes to the health of the people of the United

States.” The National Nutrition Monitoring and Related Research Program (N’NMRRp)

was established by Congress in the National Nutrition Monitoring and Related Research

Act of 1990 (Public Law 101445). In that legislation, Congress directed the U.S.

Department of Health and Human Services (HHS) and the U.S. Department of

Agriculture (USDA) to share responsibility for implementing the program and to

“contract wilh a scientific body, such as the Nationsl Academy of Sciences or the

Federation of American Societies for Experimental Biology, to interpret available data

analyses, and publish . . . a report on the dietary, nutritional, and health-related status of

the people of the United States and the nutritional quality (iicluding the nutritive and

nonnutritive content) of food consumed in the United States . . . at least once every five

years.”


This Third Report on Nutrition Monitoring in the United States (TRONM) was prepared

by the Life Sciences Research Office (LSRO) of ihe Federation of American Societies for

Experimental Biology (FASEB) under contract with USDA and under the joint leadership

of HHS snd USDA. The first report, Nutrition Monitoring in the United States: A

Progress Report from the Joint Nutrition Monitoring Evaluation Committee, written by

HHS and USDA in 1986, and the second report, Nutrition Monitoring in the United

States: An Update Report on Nutrition Monitoring, prepared by LSRO in 1989,

summarized nutrition monitoring information from the National Nutrition Monitoring

System, the NNMRRP’s predecessor. Between publication of the second and third reports

on nutrition monitoring, the Interagency Board for Nutrition Monitoring and Related

Research (IBNMRR) published Chartbook1: Selected Findingsj70m the National

Nutrition Monitoring and Related Research Program.


LSRO prepared the TRONM with the assistance of Expert Consultants with specialties in

dietary intake and food consumption patterns, food composition and analysis, public

health nutrition, community nutrition, clinical nutrition, nutrition monitoring and

surveillance research, behavioral aspects of the interrelationships of nutrition and health,

agricultural economics, and statistics and biostatistics. The data for the TRONM came

from surveys and surveillance systems in the interconnected Federal and State activities

that are part of the NNMRRP. A description of each NNMRRP survey and surveillance

system can be found in Nutrition Monitoring in the United States: The Directory of

Federal and State Nutrition Monitoring Activities, a 1992 report by the IBNMRR. Major

components of the NNMRRP discussed in the TRONM include

� nutritional status and nutrition-related health measurements;

� food and nutrient consumption ,

� Imowledge, attitudes, and behavior assessments;

� food composition and nutrient data bases; and

� food-supply determinations.


Food components are evaluated and classified as current public health issues, potential

public health issues for which further study is required, or not curmt public health

issues. Finally, the report summarizes the recommendations made by the Expert

Consultants and LSRO for strengthening the NNMRRP, based on their experiences with

analyzing and intepeting the data as they prepared the TRONM.




Third Re~ort on Nutrition Monitoring in the United States (1995$ 
Overview of Findings 

What is the num”tion-related health s@us of the U.S. population? 

Nutritional status is associated with conditions such as overweight, high serum cholesterol levels, 
hypertension, and osteoporosis (decreased bone mass). These diet-related conditions increase the risk of 
certain chronic disease outcomes, includlng coronary heart disease, stroke, and bone fracture. 

�	 Markedly higher percentages of Americans are overweight now than in the late 1970s. Many adults also 
report sedentary life-styles. Because overweight is associated with many chronic diseases and adverse 
health outcomes, the increased prevalence of overweight is a cause for public health concern. 

s	 Although the proportion of adults who have desirable serum total cholesterol levels is increasing steadily, 
many people still have high levels. High serum cholesterol is a major risk factor for coronary heart 
disease. 

�	 Hypertension remains a major public health problem in middle-aged and elderly people. Non-Hispanic 
blacks have a higher age-adjusted prevalence of hypertension than non-Hispanic whites and Mexican 
Americans. Hypertension is the most important risk factor for stroke and a major risk factor for coronary 
heart disease. 

Femoral osteoporosis in females 50 years of age and older in the United States occurs in 21% of non-
Hispanic whites, 10’%of non-Hispanic blacks, and 16% of Mexican Americans. Low calcium intake and 
lack of weight-bearing exercise, among other factors, contribute to bone loss. 

What is the nuti”timal quul~ of the U.S. diet? 

Americans are slowly changing their eating patterns toward more healthful diets. A considerable gap 
remains, however, between public health recommendations and consumenl practices. In particular, intakes of 
foods that should be changing—according to the recommendations in the Healthy People 2000 objectives, the 
Food Guide Pyramid, and the 1990 Dietmy Guidelines @r Americans-have not yet reached the targeted 
goals. 

�	 The increase in the prevalence of overweight in the U.S. population since the 1970s indicates that energy 
balance remains a problem for many Americans. About one-third of adults and one-fifth of adolescents 
in the United States are overweight, suggesting that they have higher energy intakes than expenditures. 

�	 Altiough the intakes of total fat, saturated fatty acids, and cholesterol have decreased, they remain above 
recommended levels for a large proportion of the population. 

�	 Median sodium intakes from food are higher than recommended values for most Americans 6 years of 
age and older. (These intakes excluded salt added at the table.) 

�	 Median calcium Malces from food are below recommended values, particularly for adolescents, adult 
females, elderly people, and non-Hispanic black males. Many Americans are not getting the calcium they 
need to maintain optimal bone health and prevent age-related bone loss. 

s	 Median iron intakes from food are below recommended values for children 1-2 years of age, female 
adolescents 12-19 years of age, and females 20-59 years of age. The prevalence of anemia is generally 
higher in these groups than in other age-sex groups. 

Q	 Average daily intake of fruits and vegetables for the general population is about 4 servings. Fewer than 
one-third of American adults meet the recommendation to consume 5 or more servings of tits and 
vegetables per day. 

�	 Some Americans am not always getting enough to eat, although the availability of food and nutrients in 
the U.S. food supply, on a per capita basis, is generally adequate to prevent undernutrition and 
deficiency-related diseases. About 9-13% of people living in low-income households or families 
experience some degree of food insufficiency. 

lData for this report were prcwided by the National Nutrition Monitoring and Related Research program. 
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Executive Summary 

Introduction 

The United States has the most sophisticated national 
nutrition monitoring system in Ihe world. The 
system can be used to examine food and nutrition 
issues that are important to the health of Anericans 
(fig. ES-l). This executive summary highlights the 
major themes and findings of the latest 
comprehensive report of information from the 
monitoring system-the Third Report on Nutrition 
Monitoring in the United States (TRONM) (see 
preface). The report is based on data gathered by the 
National Nutrition Monitoring and Related Research 
Program (NNMRIW) since the second nutrition 
monitoring report was completed, giving special 
emphasis to low-income and high-risk population 
subgroups. Focusing on nutrients of public health 
concern, the report provides an update on the dietary, 
nutritional, and nutrition-related health status of 
Americans; the relationships between diet and healti, 
and the factors that influence dietary and nutritional 
status. Readers are referred to the main report for a 
detailed presentation of NNMRRP data. 

Major themes and findings 

The TRONM’S major themes and findings are 
grouped below into three categories: nutrition-related 
health status, dietary status, and concerns for low-
income, high-risk populations. 

Nutrition-related health status 

Data collected in the NNMRRP surveys and 
surveillance systems provide information about the 
nutrition-related health status of the U.S. population. 
Nutritional status is associated with conditions such 
as overweight, high blood pressure, elevated serum 
cholesterol levels, and osteoporosis (decreased bone 

mass). These diet-related conditions incnxise the risk 
of certain chronic diseases and health outcomes, such 
as coronary heart disease, some types of cancer, 
stroke, gallbladder disease, non-insulin-dependent 
diabetes, and bone fracture. 

The assessment of nutritional status includes taking 
authropometric body measurements, collecting results 
of hematological and biochemical tests, monitoring 
clinical signs of nutritional deficiency or excess, and 
assessing dietary intake. Anthropometric body 
measurements are used to assess low birth weight and 
growth parameters in children as well as overweight 
in the general population. Biochemical and 
hematological measures, such as concentrations of 
hemoglobin and serum vitamin A, are used in 
conjunction with dietary intake data to assess 
conditions such as iron-deficiency anemia and 
vitamin A status in the population and in high-risk 
subgroups, such as young children and pregnant 
women. Major findings on nutrition-related health 
status are highlighted below. 

L(tids and health 

Americans are &creasing their high serum 
cholesterol levels. High serum cholesterol is a major 
risk factor for coronary heart disease. Lower dietary 
intakes of total fat and cholesterol contribute to 
reduced serum cholesterol levels. 

�	 Between 1960 and 1991, the proportion of adults 
aged 20-74 years who had I&h serum total 
cholesterol levels decreased steadily. Likewise, the 
proportion of adults who had desirable serum total 
cholesterol levels increased (figs. ES-2 and ES-3). 

Over the same time period, the proportion of black 
and white females 20-74 years of age with high 
serum total cholesterol was higher than that of their 
male counterparts. 

ES-1 
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Figure ES-1. Relationship of food to health, highlighting the NNMRRP’s major comptments 

SOURCE: HHS and USDA (1993). 
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NHES I ~li$W~ I N1i&lNl~lI NFiU&E$lill 
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High serum cholesterol(2240 mg/dL) 
1! Borderline-highserum cholesterol(2W-239 mg/dL) 
i Desirableserum cholesterol(<200 mg/dL) 

Figure ES-2. Age-adjusted percentage of males 
20-74 years of age with desirable, borderline-high-
risk, and high serum total cholesterol levels, 1960-62, 
1971-74, 1976-80, and 1988-91 

SOURCE: HHS, NHES 1,1960-62; NHANES 1,1971-74; 
NHANES 11,1976-80; NHANES Ill, 1988-91. 

�	 Concurrently, intakes of total fat have decreased 
slightly for adults and intakes of saturated fatty 
acids have stayed about the same or decnmsed 
slightly. In 1988-91, median total fat intake as a 
percentage of calories was about 34%, down from 
about 36% in 1976-80. In 1988-91, median 
saturated fatty acid intake as a percentage of 
calories was 12-13%, compared wilh the 13% 
found in 1976-80. 

Imlzkes of total fat and saturated f~ acids remain 
above recommended kvels for a large proportion of 
the popuhztion. 

�	 Fewer than 20% of children 6-11 years of age and 
of adolescents and only 21% of adult males and 
25% of adult females consumed diets containing 
recommended levels of total fat (s30% of calories) 
in 1989-91 (table ES-l). 

�	 Median intakes of total fat and saturated fatty acids 
(as percentages of calories) were similar for males 
and females of different racial/ethnic groups but 
tended to be somewhat lower in older than younger 
adults. 
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Figure ES-3. Age-adjusted percentage of females 
20-74 years of age with desirable, borderline-high-
risk, and high serum total cholesterol levels, 1960-62, 
1971-74, 1976-80, and 1988-91 

SOURCE: HHS, NHES 1,1960-62; NHANES 1,1971-74; 
NHANES II, 1976-80; NHANES Ill, 1988-91. 

“ Median cholesterol intakes were generally within 
the recommended range (<300 mg/d), except 
among non-Hispanic black and Mexican-American 
males 16-59 years of age. 

Most people who were tokl that their serum 
cholesterol level was high report that they are 
following a health professional’s adtie to lower it 
However, only about one-half of U.S. adults in 
1988-91 reported that they had ever had their serum 
cholesterol level checked. 

Of those who we~ told that their serum cholesterol 
level was high, 85% were told by a physician or 
other health professional to change their diet, 
54% were told to exercise, 47% were told to lose 
weight, and 20% were told to take medications to 
lower their high serum cholesterol level. 

Of people who were told to change their diet, 
89% said that they were currently following the 
advi~ of people told to lose weight, exercise, 
and/or take medications, more than 70’%said that 
they were currently following the advice given, 

ES-3 



Table ES-1. Percentage of people with total fat intake <30% of calories, >30% and =40% of calories, and >40% 
of calories during 3 days, by age, race, income level, Food Stamp Program (J?SP)participation, and sex, 
1989-91 (%) 

Age in years, race, income 
level, and FSP participation 

Age 
6-11 
12-19 
220 

Race, Z20 years 
white 
Black 

Incomelevel, =20 years 
<131%poverty 
131-350%poverty 
>35070poverty 

S30%’ >30’ZOand s4070 Ao% 

Mnle Female Male Female Male Female 

18.2 17.7 64.2 66.9 17.6 15.4 
14.0 17.9 67.5 61.1 18.6 21.0 
20.9 25.2 53.8 53.6 25.3 21.1 

20.6 25.3 53.1 53.7 26.3 21.0 
17.0 21.3 62.5 55.5 20.5 23.3 

21.7 25.9 50.9 53.0 27.4 21.2 
18.2 26.0 56.0 54.7 25.8 19.3 
22.3 23.6 52.0 53.4 25.7 23.0 

FSP participation, z 20 years 
Participant 21.5 23.5 48.6 52.7 30.0 23.8 
Nonparticipant 21.8 26.9 51.5 53.1 26.7 20.0 

‘Recommendedintake. 

SOURCE USDA, CSFI~ 1989-91,. 

Despi&ewidespread nutrition education effor@ 
many consumers still do not know enough about 
dietary fats and cholesterol IBmake food choices 
that are consistent with dietuiy recommenddions. 

�	 Only 26% of U.S. adults in 1990 knew that 
“saturated fats” and “polyunsaturated fats” were 
similar in their caloric values or that fats and oils 
become more saturated when they are 
hydrogenated, 36% knew that “polyunsaturated 
fats” were more likely to be liquid than solid, and 
54% knew that cholesterol was not the same thing 
as “saturated fats” or “polyunsaturated fats.” 
(Quotation marks denote actual terms used in 
questionnaires.) 

�	 Only 32% knew that cholesterol is found only in 
animal products, and 69% Imew that “saturated 
fats” are usually found in animal products. 

QAbout 60% were aware that “saturated fats” are 
more likely to raise “blood cholesterol levels than 
are “polyunsaturated fats. ” 

More people are aware of the relationship between 
dietmy cholesterol and health than of the 

relationship between dkulwy “fat” and “saturated 
fat” and health. 

9€ Eigh&seven percent of female main meal planners 
and preparers said that they were aware of health 
problems related to cholesterol intake, 80% said 
that they were aware of health problems related to 
“fat” intake, and 65’%said that tiey were aware of 
health problems related to “saturated fat” intake. 

9€ In general, female main meal planners and 
preparers who were white, middle-aged, more 
educated, and from higher income levels were more 
aware of relationships between health and intake of 
“fat,” “saturated fat,” and cholesterol than were 
those who were black, less than 40 years of age or 
60 years of age and older, less educated, and from 
lower income levels. 

Data from the NNMRRP have made it possible to 
track the progress toward achieving the U.S. 
Department of Health and Human Services’ (HHS’S) 
Healthy People 2000 objectives for dietary “fat and 
saturated fat” intake. Although the percentages of 
calories from total fat and saturated fatty acids have 
decreased slightly over time, additional progress is 
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needed to meet population targets set in Healthy 
People 2000 Objective 2.5: to reduce dietary fat 
intake to an average of 30% of calories or less and 
average saturated fatty acid intake to less than 10% 
of calories. 

Overweight 

Markedly higher percentages of Ametian adults, 
adolescents, and children are overweight now than 
in 1976-80. Because overweight is associated with 
many chronic diseases and adverse health outcomes, 
the increased prevalence of overweight is a cause 
for public health concern. 

�	 The age-adjusted prevalence of overweight for adult 
males and white females increased from about 25’% 
between 1960 and 1980 to 33% in 1988-91. The 
major portion of the change appeared to occur 
between 1976-80 and 1988-91. Over the entire 
time span, the prevalence of overweight was higher 
for black adult females (42-44% between 1960 and 
1980 and 49% in 1988-91) than for any other group 
(fig. ES-4). 

Percent 
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Figure ES-4. Age-adjueted percentage of people

20-74 years of age who are overweight (high BMI),

by sex and race, 1960-62, 1971-74, 1976-80, and

1988-91


.	 The prevalence of overweight also increased in 
children and adolescents between 1971 and 1991, 
regardless of the criteria used to define overweight 
In two analyses of data fium the third National 
Health and Nutrition Examination Survey 
(NHANES III 1988-91), body mass index (BMl) 
above certain age- and sex-specific percentiles was 
used to define overweight. (BMI is a ratio relating 
body weight to height. It is calculated by dividing 
weight in kilograms by the square of height in 
meters.) On the basis of cutoff values associated 
with the 95th percentiles in the first NHANES 
(NHANES I 1971-74), the prevalence of 
overweight was 9% for males rind 13% for females 
6-11 years of age, and about 10% for adolescent 
males and 9% for adolescent females 12-19 years 
of age (fig. ES-5). When the BMI cutoff vahvx 
corresponding to the 85th percentiles from the 
second NHANES (NHANES II 1976-80) were 
used, the prevalence of overweight in 1988-91 was 
20% for adolescent males and 22% for adolescent 
females 12-19 years of age. In 1976-80, 15% of 
adolescents were overweight. This definition was 
used for tracking Healthy People 2000 Objective 
2.3, which specifies that the prevalence of 
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Figure ES-5. Percentage of children and

adolescents 2-19 years of age who have high

weight for height (2-5 years of age) or are

overweight (6-19 years of age), by age and sex,

1971-74, 1976-80, and 1988-91


SOURCE: HHS, NHES 1, 1960-62; NHANES [, 1971-74

NHANES H,1976-80; NHANES Ill, 1988-91.	 SOURCE: HHS, NHANES 1,1971-74; NHANES II,


1976-80; NHANES Ill, 1988-91.
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Figure ES-6, Prevalence of physical activity among 
people 20 years of age and older and percentage 
meeting the Healthy People 2000 (HP2000) 
objective for vigorous physical activity, by sex, 1992 

SOURCE: HHS, BRFSS, 1992. 

overweight in adolescents 12-19 years of age be no 
more than 15%. (See a.ho “Maternal and Child 
Health and Nutrition” and “Concerns for Low-
Income, High-Risk Populations,” below.) 

�	 The prevalence of overweight has increased 
considerably despite only s-mallchanges in reported 
food energy intakes. However, reported food 
energy intakes were not above recommended 
values. Overweight is caused by energy imbalance 
(food energy intake in excess of energy 
expenditure). More than half of adults have a 
sedentary life-style. Fewer than one-third 
participate in regular physical activity (fig. ES-6). 
These observations, along with data from 
experimental and clinical studies and other surveys, 
suggest that 1) recommended food energy intakes 
are too high in relation to physical activity, 
2) underreporting occurs when some people report 
their food consumption, and/or 3) levels of physical 
activity are low. 

Among students in grades 9-12 in 1990, non-
Hispanic white and Hispanic males were more 
Iikely than non-Hispanic black males and males of 
other races/ethnicities (non-Hispanic) to report that 
they did not participate in any vigorous physical 
activity in the past 14 days (fig. ES-7). Nearly 
40% of non-Hispanic black females, 29% of 
Hispanic females, 22% of non-Hispanic white 
females, and nearly 40% of females of other 
races/ethnicities (non-Hispanic) reported no 
vigorous physical activity in the past 14 days. 
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Figure ES-7. Frequency clf participation in vigorous physical activity over the past 14 days among high school 
students, by sex and racekthnicity, 1990 

SOURCE: HHS, YRBS, 1990. 
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Distmbingly lower levels of vigorous activity were 
noted with each subsequent year of high school, 
especially in females. 

c People often did not perceive their body weight 
status correctly (figs. ES-8 and ES-9). Regardless 
of weight status, the proportion of non-Hispanic 
white females 20 years of age and older who 
considered themselves overweight was higher than 
that of females in other racial/ethnic groups in 
1988-91. Body weight was less of a concern for 
non-Hispanic black adolescent females than it was 
for female adolescents of other racial/ethnic 
backgrounds. Among a military population of 
enlisted female trainees surveyed in 1993, a fairly 
high percentage (29%) of relatively lean women 
perceived themselves as overweight. 

On average, 30% of males and 53% of females in 
1988-91 reported that they had tried to lose weight 
in the past 12 months (fig. ES-10). Dieting and 
exercise were the weight-loss practices most 
frequently reported by people 18 yearn of age and 
older. Women were more likely than men to cite 
use of vitamins, meal replacements, or over-the-
counter products for weight loss and to participate 
in organized weight-loss programs. 
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The reasons for the sharp increase in the prevalence 
of overweight since 1976-80 are not clear. Age-
adjusted prevalence of overweight for adults was 
33% in 1988-91. Evidence from several NNMRRP 
surveys collected during this time period suggests 
that energy intakes exceed energy expenditures, 
probably because of low levels of physical activity. 

The goal of Healthy People 2000 Objective 1.4 is to 
increase to at least 20% the proportion of people 
aged 18 years and older—and to at least 75% the 
proportion of children and adolescents aged 
6-17 years-who engage in vigorous physical activity 
that promotes the development and maintenance of 
cardiorespiratory fitness 3 or more days per week for 
20 or more minutes per occasion, In 1992, only 13’% 
of male and 16% of female adults reported physical 
activities or exercise vigorous enough to meet this 
objective (fig. ES-6). In 1990, 36% of male and 
15% of female high school students, on average, 
reported that they exercised vigorously for 20 or 
more minutes on 9 or more days in the past 14 days. 

The goal of Healthy People 2000 Objective 1.5 is to 
reduce to no more than 15% the proportion of people 
6 yeas of age and older who engage in no leisure-
time physical activity. In 1992, 27% of male and 
31% of female adults surveyed said that they did not 
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Figure ES-8. Self-perceived overweight: percentage of overweight people 20 years of age and older who think 
they are overweight, by age, sex, and race/ethnicity, 1988-91 

SOURCE:HHS, NHANESIll, 1988-91. 
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Figure ES-9. Self-perceived overweight: percentage of people 20 years of age and older who think they are 
overweight but are not overweight, by age, sex, and race/ethnicity, 1988-91 

SOURCE: l-OHS,NHANES [11,1988-91. 
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Figure ES-I 0. Percentage of people 20 years of age and older who have tried to lose weight during the past 
12 months, by age, sex, and race/ethnicity, 1988-91 

SOURCE: HHS, NHANES Ill, 1988-91. 
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participate in any physical activity in the past month. 
The goal of Healthy People 2000 Objective 1.3 is to 
increase to at least 30% the proportion of people 
6 years of age and older who engage regularly, 

preferably daily, in light to moderate physical activity 
for at least 30 minutes per day. In 1992, 30% of 
male and 27% of female adults reported that they 
participated in regular physical activity (fig. ES-6). 

Judging by the trends observed, Americans will not 
attain Healthy People 2000 Objective 2.3—to reduce 
the prevalence of overweight in adults to no more 
than 20% and in adolescents, to no more than 
15%-by the year 2000. Increases in overweight are 
likely to increase health-care costs. Similarly, current 
levels of physical activity make it unlikely that 
Healthy. People 2000 objectives related to activity 
(1.3, 1.4, and 1.5) will be achieved. It is unlikely 
that the prevalence of overweight will decrease 
without making substantial progress toward meeting 
the Healthy People 2000 physical-activity objectives. 

Hypertension 

Although the prevalence of hyperkmsion has 
decreased since 1960, hypertension rew”ns a public 
health problkm. As many as 50 million Americans 
have eliwated blood pressure or take 
antihypertensive medications. Epidemiological 
studies have linked prevalence of hypertension to 
dietary intakes of several essential minerals. For 
example, consistent positive associations have ken 
shown between higher dietary salt (sodium) intake 
and hypertension. Low calcium and potassium 
intakes have been associated with higher ‘prevalence 
of hypertension. Inverse associations have been 
reported between serum magnesium and blood 
pressure. 

�	 Between 1960 and 1980, the prevalence of 
hypertension remained relatively stable. However, 
by 1988-91, a striking drop in prevalence was 
observed (fig. ES-1 1). This finding was 
unexpected, given the positive association between 
overweight and hypertension and the increase in the 
prevalence of overweight in the U.S. population 
between 1976-80 and 1988-91. The age-adjusted 
prevalence of hypertension between 1960 and 1991 
was consistently higher in blacks than in whites. 
Procedural differences among the surveys may 
account for part of the decrease in prevalence seen 
in recent years, although the extent of their 
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FigureES-11. Age-adjusted percentage of people 
20-74 years of age who have hypertension, by sex 
and race, 1960-62, 1971-74, 1976-80, and 1988-91 

SOURCE: HHS, NHES 1,1960-62; NHANES 1,1971-74; 
NHANES Ii, 1976-80; NHANES Ill, 1988-91. 

contribution cannot be determined. Some of the 
decrease has been attributed to primary prevention, 
such as following advice Iiom health-care 
professionals to lower sodium intake, to lose weight 
if overweight, and to increase physical activity. 

Hypertension remains a substantial problem in 
middle-aged and elderly people (tible ES-2). In 
1988-91, the overall prevalence of hypertension was 
25% in adults 20 years of age and older. The 
prevalence of hypertension was higher with each 
decade of age for both males and females, and it 
was higher for males than for females 20-59 years 
of age. In older people, the prevalence of 
hypertension was higher in females. About 75% of 
females 80 years of age and older had high blood 
pressure compared with 60% of males in the same 
age group. 

In 1988-91, median intakes of sodium from food 
were above recommended levels, and median 
intakes of calcium and potassium from food were 
below recommended levels. Sodium intakes were 
simiiar for non-Hispanic whites, non-Hispanic 
blacks, and Mexican Americans. However, median 
potassium and calcium intakes were lower for non-
Hispanic blacks, who are at highest risk for 
development of hypertension, than for the other two 
groups. 
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Table ES-2. Percentage of people 20 years of age and older who have hypertension, by sex, age, and 
race/ethnicity, 1988-91 (’%)1 

Sex and age in years 

Overallpopulation 
Total, crud!e 

Total, age-adjusted 

Male 
PO-29 
30-39 
40-49 
50-59 
60-69 
70-79 
z 80 
Total, crude 
Total, age-adjusted 

Female 
20-29 
30-39 
40-49 
50-59 
60-69 
70-79 
z 80 
Toti, crude 
Total, age-adjusted 

‘Excludes pregnant females. 
mean systolic blood pressure 

Non-Hispanic Non-Hispanic Mexican 
All groups white black American 

25.4 25.8 30.9 15.6 
25.4 24.5 34.0 23.8 

5.1 4.3* 8.2 3.3 
13.0 12.8 20.9 9.3 
24.4 23.4 36.8 22.4 
42.2 41.8 55.9 36.0 
52.1 51.3 63.6 53.8 
60.7 60.3 68.0 52.1 
60.5 60.3 62.4 70.5* 
25.7 26.4 31.6 15.5 
27.0 26.4 35.3 24.4 

1.0* 008* 2.4* 1.1* 
6.2 5.0 12.1 6.5 

14.4 12.7 30.5 10.7 
38.8 36.8 47.9 33.5 
53.5 50.9 77.8 59.3 
67.6 66.9 72.6 67.0 
74.7 74.3 80.5 71.0 
25.1 25.3 30.2 15.7 
23.7 22.4 32.6 22.9 

“AU groups” includes data for racird/ethnic groups not shown separately. “Hypertension”, was defied as 
>140 mm Hg, mean diastolic blood pressure >90 mm Hg, or under current treatment for hypertension with a 

prescription medication. These values represent the mean of six or fewer blood pressure measurements. An asterisk (*) indicates a 
statistic that is ]potentially unreliable because of small sample size or large coefficient of vruiation. 

SOURCE: HHS, NHANES III, 1988-91. 

In 1989-91, 88% of female :main meal planners and 
preparers were aware of health problems related to 
salt or sodium intake. The proportion of women in 
this group who were aware of this diet-health 
relationship was higher among those with higher 
incomes. A substantial proportion of Americans 
appears to be trying to limit salt used at the table; 
about 58% of males and 68% of females reported 
never using salt, using “lite” salt, or rarely using 
ordinary table salt. 

In 1988-91, most people with diagnosed 
hypertension were told by a physician to take 
medications and/or to change their diet. About 
90% reported that they were complying with advice 
to change their diet, and 76% reported that they 
were complying with advice to take medications. 
About half of those who were told they had 
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hypertension were told to lose weight to control 
their blood pressure, and about three-quarters of 
these individuals reported tiat they were complying 
with this advice. About 3090 were told to increase 
exercise, stop smoking, restrict alcohol 
consumption, reduce stress, and/or change some 
other aspect of their life-style to control their blood 
pressure; almost two-thirds said that they were 
following the advice given. 

To achieve Healthy People 2000 Objective 2.9—to 
decrease salt and sodium intake so at least 65% of 
home meal preparers prepare food without adding 
salt, at least 80% of people avoid using salt at the 
table, and at least 40’%of adults regularly purchase 
food with modified or lower sodium 
content—Americans will have to decrease their intake 
of salt and sodium. Many people are apparently 



trying to avoid using salt at the table. However, 
because the major portion of dietary sodium is 
provided by sodium added to processed foods and 
home-, deli-, and restaurant-prepared foods, greater 
reductions in sodium consumption may lx achieved 
by reducing sodium used to process and prepsre 
foods and by encouraging consumers to select 
products that are lower in sodium. 

Calcium and osteoporosis 

Many Americans are not gem”ngthe calcium they 
need to mm-ntain optimal bone health and prevent 
age-related bone loss. Development of osteopenia 
(less-than-optimal bone density) and osteoporosis 
(decreased bone mass) is associated with loss of bone 
mineral, including calcium. Low cslcium intake and 
lack of weight-bearing exercise, among other factors, 
contribute to bone loss. 

�	 Many people, particularly adolescents, adult 
females, and elderly people across racial/ethnic 
groups and non-Hispanic black adult males, 
consumed less than the recommended amount of 
calcium from food in 1988-91. Mean calcium 
intakes from food in the U.S. population have not 
changed substantially since 1977-78. 

�	 In 1988-91, medisn calcium intakes from foods 
were below recommended levels for male and 
female adolescents other thsn non-Hispanic white 
males. Achieving peak bone mass and mahtahing 
bone mass appear to be related to adequate calcium 
intake in adolescence and early adulthood. Because 
of the high rates of bone accretion during 
adolescence, continued monitoring of calcium 
intake is important. 

“ In 1988-91, bone density was measured for the first 
time in a nationally representative sample of 
Americans. Among females 50 years of age and 
older, femoral osteopenia occurred in 39% of non-
Hispanic whites, 29% of non-Hispanic blacks, and 
36% of Mexican Americans. Prevalence estimates 
for osteoporosis in these three groups were 21%, 
10%, and 16%, respectively. Significant bone 
accretion occurs during adolescence snd early 
adulthood. The low calcium intakes from food by 
many adolescents and adults, particularly females, 
suggest that msny Americsns are not getting the 
calcium they need to maintain optimal bone heskh 
and prevent age-related bone loss. 

�	 About 67% of female main meal planners snd 
preparers were aware of health problems associated 
with the quantity of calcium consumed. About 
50% of female main meal planners and preparem 
from households with incomes <131% of the 
Federal Poverty Income guidelines (i.e., low 
incomes) were aware of these associations. 

Maternal and child health and nutrition 

Diets and nu~”tional status of pregnant women, 
mothers, and children continue to be causes for 
public health concern. 

.	 Data on the dietary intakes of pregnant women in 
1988-91 indicate that mean intakes from food were 
lower than recommended levels for several key 
nutrients (folate, calcium, vitamin B6, iron, zinc, 
and magnesium). This is evident across 
racial/ethnic groups. (The intake data did not 
include vitamin and mineral supplements.) 

�	 The prevalence of breastfeeding among mothers 
15-44 years of age and the proportion of their 
babies who were breastfed for 4 or more months 
were lower among mothers who were black, 
younger, or living below the poverty level 
(table ES-3). Among infants born in 1984-86, 
55’%were breastfed, up from 46% of infants born 
in 1978-80. Although it appears that the overall 
prevalence of breastfeeding is increasing slightly 
over time, it is still below the goals set in Healthy 
People 2000 Objective 2.11, which states that at 
least 75% of mothers breastfeed their babies in the 
early postpartum period. It also states that at least 
50’%of all mothers breast-feed until their babies are 
5-6 months of age. About 30% and 34% of all 
infants were breastfed for this long in 1978-80 and 
1984-86, respectively (data not shown). Although 
there has been some increase in the percentage of 
infants who are breastfed, greater emphasis is 
needed to encourage more mothem to initiate 
breastfeeding and to breastfeed longer. 

c In 1988-91, the prevalence of shortness and 
thinness among children and adolescents were about 
5’%or lower, indicating that these conditions did 
not occur with greater frequency than expected for 
children and adolescents in the overall population 
(5%) (table ES-4). The prevalence of overweight 
in children and adolescents is discussed as a part of 
the findings under “Overweight” (above). 
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Table ES-3. Prevalence of breastfeeding among mothers 15-44 years of age and proportion of their babies who 
were breastfed for 4 or more months, by year of baby’s birth and selected characteristics of the mothers, 1978-80 
and 1984-86 (yO)] 

Ever breastfed Breastfed for 24 months 

Characteristicsof mother 1978-80 1984-86 1978-80 1984-86 

Overallpopulation 46.1 55.0 65.3 61.9 

Race 
white 50.3 59.9 65.4 62.6 
Black 22.8 23.4 60.1 50.1 

Educational level 
<9 years 26.4* 49.1 x 52.3 
9-11 years 33.7 34.5 72.2 66.5 
12 years 42.8 51.9 57.8 55.5 
213 years 63.4 75.0 71.7 66.9 

Age 
<20 years 25.0 16.6 50.7 46.2 
20-29 JWSIX 48.4 57.2 61.3 58.7 
30-39 yearn 52.1 66.7 83.1 71.0 
40-44 years x x x x 

Region of residence 
Northeast 38.4 63.5 59.3 69.1 
south 49.8 45.6 64.4 55.5 
Midwest 35.5 51.3 64.0 56.6 
West 65.7 68.8 70.4 68.0 

Poverty status 
e 100%poverty 30.7 27.3 54.4 55.5 
z 10070 poverty 50.0 62.3 66.9 62.7 

lAn asterisk (*) indicates a statistic that is potentially unreliable because of small sample size or large coefficient of variatiou X indicates 
that minimum-sample-size requirements were not met. 

SOURCE HHS, NSFG, 1982 and 1988. 
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Table ES-4. Prevalence of shortness, thinness, high weight for recumbent length, high weight for height and 
overweight in children and adolescents in the U.S. population by age and sex, 1988-91 (%)1 

Growth-statusindicators 
for selected age groups 

Shortness 
Low recumbent length for age 

2-5 months 
6-11 months 
12-23months 

Low height for age 
2-5 years 
6-11 years 
12-17years 

Thinness 
Low weight for recumbent length 

2-5 months 
6-11 months 
12-23months 

Low weight for height 
2-5 years 
6-9 years 

High weight for recumbent length 
2-5 months 
6-11 months 
12-23months 

High weight for height 
2-5 years 

Overweight 
6-11 years 
12-19yearn 

Male Female 

4.9* 3.7* 
4.4 3.9* 
3.8 3.5 

5.2 5.1 
4.7 4.1 
6.1 1.5* 

1.3* — 
1.6* 2.7* 
3.4 3,2* 

2.7 0.6* 

2.6* 3.6 

11.9 12.0 
8.5 11.5 

10.5 10.6 

4.2 7.5 

9.4 12.6 
10.1 9.0 

‘Excludes pregnant females. For low recumbent length for age and low weight for recumbent length for children 6-23 months of age, 
percentages are those below the NCHS growth chart 5th percentiles (Hamili et al., 1979). For high weight for recumbent length for 
children 6-23 months of age, and for high weight for height for children 2-5 years of age, percentages are those above the NCHS growth 
chart 95th percentiles (&mill et al., 1979). For low height for age for chiklren 2-17 years of age and low weight for height for children 
2-9 years of age, percentages are those below the NCHS growth chart 5th percentiles (i%mill et al., 1979). For overweight children 6-19 
years of age, percentages are those above the NHANES 195th percentile of body mass index for age (Must et al., 1991). An asterisk (*) 
indicates a statistic that is potentially unreliable because of small sample size or large coefficient of variatio~ a dash (—) indicates that 
the observed percentage was 0.0. 

SOURCE: HHS, NHANES III, 1988-91. 
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Dietary status 

Data collected in the NNMRRP surveys and 
surveillance systems provide information on the 
dietary status of the U.S. population. Dietary status 
is assessed by examining the types and amounts of 
foods, food components, and nutrients consumed. An 
evaluation of total nutrient intake requines that both 
food and nonfood nutrient sources be considered. 

Data are available from the NNMR.RP on several 
levels of food consumption-individual intake, 
household food use, and national food supply—and 
on dietary supplement use. h addition, data are 
available from the NNMRRP on related dietary 
measurements, including foocl expenditures, food 
insufficiency, breastfeeding practices, weight-loss 
practices, reported levels of physical activity, 
nutrition lmowledge, and the awareness of 
relationships between diet and health. 

Estimates of nutrient intakes from food in this report 
represent only partial estimates because they do not 
include nutrient intakes ftom dietary supplements, 
drinking water, discretionary salt use, or medications 
and because underreporting of intake may occur. 
The resulting data may affect estimates of food 
energy intakes and food and nutrient intakes in 
relation to recommended levels. Nonetheless, such 
dietary intake estimates serve a critical role in 
assessing dietary status and, in turn, in assessing 
nutritional and nutrition-related health status. The 
major themes and findings on the dietary status of the 
U.S. population are highlighted below. 

Food consumption, nutrient intakes from food, 
and dietaty supplement use 

The abundant U.S. food supply allows most 
Americans many food choices. Although there are 
many simikwities in the food choices of people in 
different age, sex, ractil, anti!income groups, there 
are also some notable differences. 

QVirtually all people reported that they consumed 
meat, poultry, atifish: 
—	 higher percentages of white than black adults 

reported consuming beef, whereas the opposite 
was true for pork and poultry, and 

—	 higher percentages of aclults with higher than 
lower incomes reported. consuming beef and 
fish and shellfish. 

�	 Differences in the types of milk and milk products 
consumed were observed across age, racial, and 
income groups: 
—	 higher percentages of black than white adults 

reported consuming whole milk, whereas higher 
percentages of white than black adults reported 
consuming low-fat and skim milks; 

— higher percentages of adults with lower than 
higher incomes reported consuming whole 
mik, and 

— a higher percentage of adults than children 
reported consuming skim milk. 

� Fruits were consumed less frequently than 
vegetables. Over a 3-day period, about 30% of 
adolescents and of adult males and 24% of adult 
females did not eat any fruits, and about 6% of 
individuals did not eat any vegetables. These 
values do not include fruits and vegetables eaten as 
put of food mixtures. Furthermore, 

higher percentages of older than younger adults 
of bolh sexes reported consuming dark-green 
and deep-yellow vegetables, lettuce, and other 
vegetables; 

— higher percentages of adults with higher than 
lower incomes reported consuming dark-green 
and deep-yellow vegetables, lettuce, tomatoes, 
and other vegetables; and 

— higher percentages of black than white adults 
reporte~ consu&ng dark-green vegetables, and 
higher percentages of white than black adults 
reported consuming deep-yellow vegetables, 
lettuce, and other vegetables, 

The goal of Healthy People 2000 Objective 2.6 is 
that people consume 5 or more servings of fruits and 
vegetables per day. This objective reflects the 
recommendation shown in the 1990 Dietmy 
Guidelines for Anzericans and the Food Guide 
Pyramid to eat a minimum of 2 servings of fruits and 
3 servings of vegetables daily. Fewer than one-third 
of i%nerican adults meet this recommendation 
(fig. ES-12). Data from 1989-91 suggest that the 
average daily intake of fruits and vegetables for the 
general population is about 4 servings. 

�	 Virtually all people of all ages consumed grain 
products: 
—	 higher percentages of children and adolescents 

than adults reported consuming mixtures in 
which the main component is grain, such as 
pizza, enchiladas, and egg rolls, and adults 
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Figure ES-12. Percent distribution of daily servings of fruits and vegetables consumed by people 18 years of age 
and older, by age and sex, 1991 

SOURCE: HHS, 5 A Day for Better Health Baseline Sutvey, 1991. 

70 years of age and older were least likely to 
report consuming these products; 

— bigher percentages of children 6-11 years of 
age and adults 70 years of age and older 
reported consuming cereals and pasta than did 
adolescents and other adults; 

— higher percentages of white than black adults 
and of adults with higher than lower incomes 
reported consuming cakes, cookies, pastries, 
and pies and crackem, popcorn, pretzels, and 
com chips; 

—	 the percentages of adults reporting consumption 
of yeast breads and rolls and cereals and pasta 
were similar across race, sex, and income 
levels; and 

—	 the percentages of adults reporting consumption 
of quick bnwls, pancakes, and French toast 
were similar for whites and blacks. 

�	 Higher percentages of black than white adults and 
of adults with lower than higher incomes repmted 
consuming eggs (including whole eggs, egg 
substitutes, and eggs in other forms). 

c Use of table Jizls, such as butter and margmine, 
was reported by higher percentages of white than 
black adults, of older than younger adults, and of 
adults with higher than lower incomes. 

Higher percentages of white than black adults and 
of adti~ with higher than lower incomes reported 
consuming salad dressings, which often contain oil. 

Higher percentages of adults with higher than lower 
incomes, bigher percentages of whites than blacks, 
and higher pcentages of younger than older 
people reported consuming candy. 

Higher percentages of adolescents and young adults 
reported consuming regular sofi drinks than did 
other age groups. 

Trends in the amounts of food avaikzble for 
consumption suggest that Americans are slowly 
changing their ea$r”ngpatterns toward more 
healthful diefi. However, a considerable gap still 
appears to em”stbetween what Americans are eti”ng 
and what they shouhi be eating. 

�	 On a per capita basis, less red meat and more 
poultry were available for consumption in 1992 
than in 1972 (fig. ES-13). Per capita annual 
avaikibilityof shell eggs also decreased 
considerably, fkom268 in 1972 to 180 in 1992. 

�	 Per capita availability of lower-fat milk increased 
while availability of whole milk decreased 
(fig. ES-14). However, tie greater availability of 
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Figure ES-1 3. Annual per capita consumption of meat, pouttry, and fish and shellfish, by year, 1972-92 

SOURCE: USDA, U.S. Food SupIply,1970-92 (Putnam and Allshouse, 1993), 
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Figure ES-1 4. Annual per captia consumption of milk, yogurt, and cheese, by year, 1972-92 

SOURCE: USDA, US. Food Supply, 1970-92 (Putnam and Allshouse, 1993). 
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lower-fat fluid milk appears to have been 
accompanied by an increase in the availability of 
fluid-cream products and cheese. 

�	 Per capita availability of grains, fruits, vegetables, 
and legumes increased between 1972 and 1992. 

�	 Caloric sweetenem available for consumption 
reached a high of 143 lb per capita in 1992. A 
large portion of this increase can be attributed to 
the use of com sweeteners, mainly high-fructose 
com syrup. Per capita availability of low-calorie 
sweeteners (mainly aspartame and saccharin) has 
more than tripled since 1980. 

�	 Between 1972 and 1992, availabdity of regular and 
low-calorie soft drinks climbed horn 26 to 44 gal 
per capita. By 1976, per capita availability of soft 
drinks had become greater than that of milk, fruit 
juices, coffee, or bottled water (fig. ES-15). 

Certain popuihtion subgroups are consuming diets 
that provide less-than-recommended amounts of 
some nutrients. 

�	 Reported median food energy intakes were below 
recommended energy intakes for most adolescents 

Gallons 
50, 

I —


and adults in 1988-91. However, the increased 
prevrdence of overweight suggests Ihat this finding 
reflects underreporting in surveys as well as low 
energy expenditures, rather than underconsumption 
(see “Overweight” discussio~ above). The lack of 
change in the prevalence of nutrient intakes below 
recommended values suggests that dietary quality 
has not changed substantively. 

Median intakes of vitamin A, vitamin E, 
vitamin BG,zinc, and copper from food were below 
recommended values for most age, sex, and 
raciaUethnic subgroups. 

Median calcium intakes from food were below 
recommended values for non-Hispanic black 
children 1-11 years of age, all adolescents except 
non-Hispanic white males 12-15 years of age, all 
females aged 20 years and older, non-Hispanic 
black males 20-59 years of age, and all males 
60 years of age and older. 

Median iron intakes from food were below 
recommended values for children 1-2 years of age, 
female adolescents 12-19 years of age, and female 
adults 20-59 years of age across racial/ethnic 
groups. 
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Figure ES-15. Annual per capita consumption of selected nonalcoholic beverages, by year, 1972-92 

SOURCE: USDA, U.S. Food Supply, 1970-92 (Putnam and Allshouse, 1993). 
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Median intakes of magnesium from food were 
below recommended values for all adolescents and 
adults except adolescent males 12-15 years of age. 

Median folate intakes from food were below 
recommended values for non-Hispanic black 
females 16 years of age and older and for Mexican-
American females 60 years of age and older. 

Lunches provided in the National School Lunch 
Program contributed more fat in 1992 than 
recommended in the 1990 Dietary Guidelines for 
Americans. 

Many Americans take dietary supplements. 

At least 35-40% of Americans took dietary 
supplements between 1988 and 1991. Females 
were more likely to take supplements than males, 
and non-Hispanic whites and older adults were 
more Iikely to take supplements than non-Hispanic 
blacks and younger adults. 

In 1986, people with incomes at or above the 
poverty level were more likely to use supplements 
than those with incomes below the poverty level. 
Use was also higher in adults who were more 
educated and their children than in adults who were 
less educated and their children. 

In 1986, more than 70% of all supplements used by 
adults and children were taken daily. The 
supplements most comrnorily used by adults were 
vitamin-mineral combinations and single vitamins 
and minerals (specifically, vitamin C and calcium), 
whereas for children 2-6 years of age, the most 
commonly used supplements were multivitamins. 

The ability to examine excmsive intakes of 
vitamins and minerals in the TRONM was limited 
because a product-specific data base to use for 
calculating quantitative intakes of nutrients ftom 
supplements has not been developed. 

Food insufficiency 

Some Americans are not always getting enough to 
eat. Nutritional status is a critical factor in children’s 
development. Recent researdh findings indicate that 
inadequate food intake due to lack of money or 
resources (i.e., food insufficiency) is likely to impair 
growth and cognitive development. 
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�	 About 9-1390 of people living in 10w-income 
households or families experience some degree of 
food insufficiency. 

�	 In 1988-91, Mexican Americans and non-Hispanic 
blacks were more likely than non-Hispanic whites 
to report that they sometimes or often did not have 
enough food to eat (table ES-5). For low-income 
households, the prevalence of food insufficiency in 
1989-91 was higher among blacks than whites, and 
Food Stamp Program participants were more likely 
to report a food-insuftlciency problem than 
nonparticipants (table ES-6). 

Household food expenditures 

Americans changed their patterns of spending for 
d~ferent types of food and for food away from 
home between 1980 and 1992. 

s Per person spending (expressed in 1988 dollars 
here) in urban households decreased 37% for beef 
and 199Z0for pork between 1980 and 1992, whereas 
spending for poultry climbed 209%. Yearly 
fluctuations between 1980 and 1992 were seen for 
fish and seafood. Purchases of eggs declined by 
about one-third, and purchases of fresh whole milk 
fell by one-half during that same period. 

s Per person spending for fresh fruits and vegetables 
in urban households dropped between 1980 and 
1992. The decline for Iiesh vegetables (11%) was 
not as dramatic as the decline for fresh fruits 
(22%). Purchases of processed ffuits and 
vegetables remained relatively stable during this 
time. 

�	 Between 1980 and 1992, per person spending for 
frozen prepared food in urban households nearly 
doubled (fig. ES-16). During this time, purchases 
of potato chips, nuts, and similar types of snack 
foods climbed nearly 60%, and purchases of 
carbonated drinks rose by 21%. 

�	 Between 1980 and 1992, urban households spent 
more than one-third of their total food expenses on 
food away from home. 

�	 The share of total food expenditures for food away 
from home increased during the 1980s across 
racial and income groups (figs. ES-17 and ES-18). 



TableES-5. Prevalence of a reported family food-sufficiency problem in individuals, by race/ethnicity and 
poverty status, 1988-91 (%)1 

Enough Sometimes Often not 
Race/ethnicityand poverty status food not enough enough 

Overall population 96.1 3.3 0.6* 

Race/ethnicity 
Non-Hispanicwhite 
Non-Hispanicblack 

97.4 
92.7 

2.1 
6.7 

O*5* 
0.6* 

Mexican American 84.5 14.2 1.3 

Poverty status 
> 100% poverty 98.3 1.5 O*J* 

<100% poverty 
<131‘%0 Dovertv 

84.1 
87.0 

13.2 
10.7 

2.7* 
2.2* 

lAn asterisk (*) indicates a statistic that is potentially unreliable because of a large coefficient of variation. 

SOURCE HHS, NI-L4NES III, 1988-91. 

Table ES-6. Household food sufficiency of the low-income poprdation, by Food Stamp Program (FSP) 
participation and race, 1989-91 (%)1 

Enough of the kinds Enough, but not Sometimes Often not 
FSP participation and race of food we want always what we want not enough enough 

Overall low-incomepopulation 53.9 36.7 72* 1.9* 

FSP participation 
Participant 43.0 43.3 10.2* 3.5* 

Nonparticipant 58.7 33.8 Ljg* 1.2* 

Race 

white 58.2 34.4 5.9* 1,2* 

Black 44.3 42.7 8.9* 4.0* 

lBased on households with gross incomes <131% of tbe Federal Poverty Income guideline. An asterisk (*) indicates a statistic that is 
potentially unreliable because of smalI sample size or huge coefficient ofvariation. 

SOURCE USDA CSFII, 1989-91, 
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Figure ES-1 6. Average annual expenditures per

person in urban households for frozen prepared

foods, 1980, 1984, 1988, and 1992


SOURCE: DOL, CES, 1980-92 (Smallwood et al., 1994). 

Spending for food away from home peaked in 
1990, began to decline in 1[991,and continued to 
decrease in 1992. 

�	 Jn urban households, the share of total food 
expenditures between 198(I and 1992 for food away 
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!M Other 
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0 

1977-78 1987%8 

Figure ES-I 7. Percentage of total food

expenditures spent on food away from home, by

race, 1977-78 and 1987-88


SOURCE: USDA, NFCS, 1977-78 and 1987-88

(Lutz et al., 1992).
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from home was generally higher in white 
households than in black and other-race households 
and was higher in households with higher incomes. 

�	 Eating away from home is also common among

children who often eat lunch and sometimes

breakfast at school. In 1992, the National School

Lunch Program and School Breakfast Program

provided two of the three major meals for 1 in 10

school-age children, and one of the three major

meals for mom than half of school-age children on

school days.


Turning awareness into action 

People who are aware of diet and health 
reiiztionships may be motivated to follow eating 
habits consistent with dietqy recommendations. 
However, awareness does not automatically translate 
into action. 

�	 In general, awareness of diet and health 
relationships among female main meal plannem and 
preparers in 1989-91 was lowest for those who 
were black, less educated, and from lower-income 
households. Younger and older women were less 
likely to be aware of diet and health relationships 
than were middle-aged women. 

Percent

50


First (Ioweet)

Second

Third (middle)


40 IIz Fourth . . . . . . . . . . . . . . . . . . . . . . .

� FRh (highest) � J,,.,:.:,I


30 ,--------------------. 

20


10


n. 
NFCS NFCS


1977-78 1987-88


Figure ES-1 8. Percentage of total food

expenditures spent on food away from home, by

income quintile, 1977-78 and 1987-88


SOURCE: USDA, NFCS, 1977-78 and 1987-88

(Lutz et al., 1992).




�	 Even though, in general, female main meal 
planners and preparens who were aware of diet and 
health relationships were more likely than those 
who were not aware of diet and health relationships 
to believe that following the principles of the 1990 
Dieta~ Guidelinesfor Americans washighly 
important to them personally, little difference was 
found between the dietary intakes of those who 
were aware and those who were not awm of diet 
and health relationships. This finding underscores 
the need for research alxmt what causes people to 
change their dietary behavior. 

Food composition data 

High-quality data on the composition offoods as 
they are actual& eaten are crilkal for estimating 
nutriimt intikes of Americans and for comparz”ng 
intakes over time. However, it is difiicuk to 
maintain a complete and current food composition 
data base because the @s of foods available in the 
marketplace are constantly changing and the food 
composition data available by brand name are 
limited. 

Maintaining a complete and current food 
composition dati base requires that all foods, 
including traditional ethnic foods and new foods 
introduced into the marketptice, be characterized 
and that the dhhz be updated continually, as 
improved methodolo~”es are developed. Priority 
must be given to analyzing commonly consumed 
foods and foods that are primary sources of nutrients 
associated with public health issues in the United 
states. 

The high cost of analyzing the nutritional 
composition of foods makes mm”ntiining an 
accurate food composition data base difJicu& The 
development of acceptable assay methods that are 
faster and less expensive than current methods will 
help to bring down the costs of food analysis. 

For nuti”tion monitoring purposes, the food 
composition dati for total fat, fatly acids including 
trans fatty acids, dietlzry fiber, carotenes, foi’ate, 
sodium, and cholesterol need to be improved and 
expanded. Data on the selenium content of foods 
shouki be added to the Survey Nu~”ent Dati Base. 

�	 The methodology for determining the total fat 
content of foods is in critical need of improvement. 

There is no “gold standard” method for determining 
total fat, and them are considerable differences in 
the results obtained with the different methods and 
by different laboratories. Because the total fat 
content of foods affects nutrition monitoring and 
public health issues-such as the energy content of 
foods and the percent of calories from fat-it is 
important that accurate and comparable data be 
available for the total fat content of foods in the 
American diet 

�	 Consistency in the measurement of the total fat 
content of foods is becoming problematic because 
of differences in the traditionally used definition of 
“total fat” and that used in the Nutrition Labeling 
and Education Act (NLEA) of 1990 (Public Law 
101-535). Accepted assay methods for “total fat,” 
as defined by the NLEA, have yet to be developed. 
Efforts will have to be made to ensure that a 
consistent definition of “total fat” is used for foods 
incorporated into the U.S. Department of 
Agriculture (USDA) Nutrient Data Base for 
Standard Reference and the USDA Nutrient Data 
Base for Individual Food Intake Surveys (Survey 
Nutrient Data Base). 

Concerns for low-income, high-risk 
populations 

NNMRRP surveys provide information on the 
dietary, nutritional, and nutrition-related health status 
of diffenmt population groups. By comparhg the 
prevalence estimates of these groups, characteristics 
of the groups most at risk for nutrition-related health 
problems can be identified. Selected findings on 
populations at nutritional risk are listed below. The 
groups at risk differ depending on the risk factor 
being considered. 

The risk of nutrition-related health problems is high 
among people with low incomes. Cer@in 
subpopulations, such as elilkrly people, some 
minorities, pregnant women, infants, and children, 
are aho at nutritional risk, particulizr@ those with 
low incomes. 

�	 Among low-income pregnant females, non-Hispanic 
blacks of all ages and adolescents across 
racial/ethnic groups had the highest prevalence of 
anemia in 1992. 
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QAmong low-income women participating in 
government-supported service programs, the 
prevalence of low birth w[?ightin 1992 was higher 
for those who smoked (fig. ES-19) or who had low 
prepregnancy weight, less-than-ideal weight gain 
during pregnancy, or anemia during pregnancy than 
it was for other women in that sample. Low 
prepregnancy weight, less-than-ideal weight gain, 
and anemia are often related to maternal diet and 
nutrient intake. Effective prenatal care can 
beneficially affect the latter two nutrition-related 
factors. 

�	 Mothers who were younger, black, or living below 
the poverty level were less likely to breast-feed 
their babies than were other mothers (table ES-3). 

�	 In 1992, about 1090 of a population of 10w-income 
children and adolescents participating in 
government-supported service programs had high 

weight for height, which is higher than the 
percentage expected for the overall U.S. population 
(5%) but similar to the percentage found in 
children in the overall U.S. population (10%). The 
prevalence of shortness in this subpopulation 
—about 991imay reflect, in part, the racial/ethnic 
composition of low-income families who 
participated in these programs. The prevalence of 

Percent LBW 

20 -.--. .-------- `""-" "--"" "-"" -""--- """"-"-

“r
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Prepregnancy weight 

Figure ES-19. Low-birth-weight (LBVV) prevalence 
among low-income, high-risk females who smoked 
and did not smoke during pregnancy, by 
prepregnancy weight, 1992 

SOURCE: HHS, PNSS, 1992. 
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thinness among low-income children was about 
3%, which is less than expected for the overall U.S. 
population (5%) but similar to that found in the 
overall U.S. population (about 3%) (table ES-4). 

�	 Mexican-American children and adolescents 
6-19 years of age had a relatively high prevalence 
of overweight and a relatively low prevalence of 
thinness compared with the U.S. population of 
children and adolescents as a whole. 

c The mean BMI of American Indian school children 
in 1990-91 was higher than that of children in the 
overall U.S. population in 1988-91, suggesting that 
the prevalence of overweight is likely to be higher 
in American Indian children than in other American 
children. 

�	 In 1988-91, the prevalence of overweight was 
highest in females with incomes below 131% of 
poverty in all racial/ethnic groups, ranging from 
45% for non-Hispanic whites to 50% for Mexican 
Americans and 51% for non-Hispanic blacks. For 
non-Hispanic blacks, the prevalence of overweight 
was much higher in females than in males (28Yo). 
For non-Hispanic black and Mexican-American 
males, the prevalence of overweight was lowest in 
the low-income group. 

�	 Non-Hispanic white males with incomes below 
poverty in 1988-9.1had a higher age-adjusted 
prevalence of high serum totul cholesterol levels 
than males in other racial/ethnic or income groups. 

�	 In 1988-91, non-Hispanic black males and females 
had higher age-adjusted prevalence of 
hypertenswn than did non-Hispanic whites or 
Mexican Americans (table ES-2). Non-Hispanic 
white and non-Hispanic black females with 
incomes below the poverty level had higher age-
adjusted prevalence of hypertension than did 
females with higher incomes in these two groups. 

�	 Hypertenswn remains a substantial problem in 
middle-aged and elderly people. In 1988-91, about 
75% of females 80 years of age and older had high 
blood pressure compared with 60% of males in that 
group (table ES-2). 

�	 The prevalence of femoral osteoporosis in females 
50 years of age and older was 21% for non-
Hispanic whites, 10% for non-Hispanic blacks, and 
16% for Mexican Americans in 1988-91. Although 
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the prevalence of osteoporosis was only 6% among 
non-Hispanic white females 50-59 years of age, it 
rose in each succeeding decade of age, reaching 
529%among the group 80 years of age and older. 

�	 Female main meal planners and preparers who were 
black or from low-income households were less 
likely to be aware of diet-heallh relationships than 
were females who were white or from higher-
income households. Higher percentages of adults 
with low incomes and of black adults reported 
eating certain foods containing higher levels of 
total fat (e.g., whole milk) and cholesterol (e.g., 
whole milk and eggs) than of adults with higher 
incomes and of white adults. Lower percentages of 
adults with low incomes and of black adults 
reported using fats and oils. 

� Percentages of low-income adults and of black 
adults who had tmlzlfat inzlrkes within lhe 
recommended range (s30’% of calories) were 
somewhat lower than percentages of higher-income 
and of white adults (table ES-l). 

Median calcium intakes from food were below 
recommended values for non-Hispanic black 
children 1-11 years of age, all adolescents except 
non-Hispanic white males 12-15 years of age, 
females 20 years of age and older, non-Hispanic 
black males 20-59 years of age, and males 60 years 
of age and older. 

Children 1-2 years of age, female adolescents, and 
female adults 20-59 years of age had median iron 
in~kes from food that were below recommended 
values. 

Non-Hispanic black females 16 years of age and 
older and Mexican-American females 60 years of 
age and older had median foZate intakes from food 
that were below recommended values. 

Pregnant females had lower-than-recommended 
mean intakes from food of fohzte, calcium, vitamin 
B& iron, zinc, and magnesium. Pregnant non-
Hispanic black females had a mean calcium intake 
that was lower than that of non-Hispanic white and 
Mexican-American pregnant females. 

Low-income adolescents and adults (but not 
children) in 1989-91 had lower mean intakes of 
vitamins and minerals that were considered current 
or potential public health concerns in the second 

nuttition monitoring report-vitarnin A, vtimin C, 
vitamin B@folate, calcium, iron, and n“nc—than 
did adolescents and adults from higher-income 
groups. However, mean intakes of the low-income 
groups were not more likely to be below 
Recommended Dietary Allowance (RDA) values 
than mean intakes of higher-income groups. 

�	 People in low-income households or families were 
mo;e likely to report that they experienced food 
insufficiency than people in households or families 
with higher incomes (tables ES-5 and ES-6). 
About 9-13% of people in low-income households 
experienced some degree of food insufficiency, 
compared with about 4% in the overall U.S. 
population. Mexican Americans and non-Hispanic 
blacks were more likely than non-Hispanic whites 
to report that they sometimes or often did not have 
enough food to eat. 

Assessments 

The decision-making process developed for the 
second nutrition monitoring report was used to assess 
monitoring priority status for food components in the 
TRONM. As shown in figure ES-20, the evaluation 
of each food component begins with the dietary 
intake data. However, the evidence for adverse 
health consequences ultimately determines the 
categorization of the component. NNMRRP data that 
were available as of June 1994 were used for 
assessing monitotig priority status. The decision to 
start evaluating each food component by considefig 
the dietary intake data was made because such data 
were available for most of the food components by 
June 1994. Analyses of much of the biochemical and 
clinical data on nutritional status were not completed 
by then. 

Nutrient intake data collected in NHANES III 
1988-91 and the Continuing Survey of Food Intakes 
by Individuals (CSFII) 1989-91 we~ used with 
contemporaneous information on nutritional status 
and nutrition-related health status ffom the NNMRRP 
and, in some instances, the general biomedical 
literature, to update the assessment of the public 
health monitoring priority for each food component. 
When nutrient intake data were not available ftom 
these surveys, data horn the Food and Drug 
Administration’s (FDAs) Total Diet Study (1982-89) 
were used. Each food component was considered 
independently. 
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NUTRIENT INTAKE FROM FOOD 

P\ 

/ \ 
Low or High Neither Low nor High 

Biochemical, Limited Little or no 
clinical, or biochemical, biochemical, 
anthropometric clinical, or clinical, or 
evidence of anthropometric anthropometric 
adverse health evidence of evidence of 
conditions adverse health adverse health 

conditions conditions 

Current Public 
Ill 

Potential Public Not a Current Public 
Health Issue Health Issue Health Issue 

Figure ES-2O. Decision-making process used to 
categorize food components by monitoring priority 
status 

SOURCE: Modified from LSRO (1989). 

Evidence for health consequences was provided 
mainly by the biochemical and clinical data from the 
NNMRRP. The criteria established by authoritative 
groups for assessing specific diseases and health 
conditions were used to evaluate these data. As 
noted by the Joint Nutrition Monitoring Evaluation 
Committee of HHS and USDA in the first nutrition 
monitoring report in 1986, “Much can be inferred 
about the nutritional status of the population, even 
with imperfeet data judged by imperfect criteria, 
especially when a wider knowledge of nutrition is 
brought to bear.” In this regi~d, the Expert 
Consultants and the Life Sciences Research Office 
(LSRO) used their experience and judgment in 
categorizing food components. 

Food components were assigned to three categories 
of public health issues: current public health issues, 
potential public health issues for which further study 
is required, and not current lpublic health issues 
(table ES-7). High-priority monitoring ~titus is 
recommended for food complementsconsidered 
current public health issues. Monitoring efforts for 
these components should include biochemical, 
clinical, and anthropometric assessments, as 
appropriate. Moderate-priority monitoring status is 
recommended for food components considered 

potential public health issues, with continued 
assessment in at least those subgroups suspected to 
be at risk. Food components not co-mider~d current 
public health issues are recommended for lower-
priority monitoring status; continued assessment 
should include, at a minimum, estimation of dietary 
intake. Assigning food components to this category 
does not necessarily indicate that there are no known 
health problems associated with these components, 
but that the prevalence of such problems on a 
national basis is known or expected to be so low that 
a lower level of monitoring effort than for food 
components in the other categories is appropriate. 

The assignments of food components to particular 
monitoring classifications should be regarded as 
provisional. It is likely that as new data from the 
NNMRRP and other sources become available, future 
assessments of public health significance and of the 
levels of monitoring needed will result in changes in 
the categorization of some food components. More 
detailed assessments of individual nutrients can be 
found in the main report. 

Current public health Issuss 

The following criteria were used to assign current 
public health issue status to a food component. If 
median intakes of a food component fell below the 
recommended values (usually the 1989 RDA), 
undernutrition was considered to be a possible 
problem. Additional evidence of a nutritional 
problem based on clinical or biochemical data from 
the NNMRRI? was needed to determine that the 
component should be considered a current public 
health issue. Such clinical and biochemical data were 
accorded more weight than were the dietary intake 
data. If such data were not available fiwm the 
NNMRRP, information in the general medical 
literature was used to assess the possibility that the 
specified component be considered a current public 
health issue. The interpretation of dietary intake data 
was complicated by the lack of information on total 
nutrient intakes (i.e., intakes horn dietary 
supplements and from foods). 

High intakes of food components were also assessed, 
although the RDA was less useful in identifying 
potential public health problems related to excessive 
intake. If the median intake was near or above the 
recommended value and the distribution of intakes 
was skewed to the side of high intakes, the 
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Table ES-7. Classification of food components as public health issues in the TRONM1 

potential public health issues 

Cunent public health issues for which further study is required Not current public health issues 

Food energy

Total fat

Saturatedfatty acids

Cholesterol

Alcohol

Iron

Calcium

sodium


+ Total carbohydrate 
Dietary fiber 
sugars* 
Polyunsaturatedand 

monounsaturatedfatty acids$ 
Trans fatty acids~ 
Fat substitntes~ 

=9Promin 
Vitamin A 
Antioxidantvitamins 

Vitamin C 
* Vitamin E 

Carotenes 
Folate 
Vitamin B6 

* Vim B12 
L+Magnesium 

Potassium 
zinc 

*	 Copper 
Selenium* 

*	 Phosphorus 
Fluoride 

Thiamin 
Riboflavin 
Niacin 
Iodine$ 

*Arrows (*) point to components whose monitoring priority status has changed since the second report on nutrition monitoring was 
published (LSRO, 1989). Double daggers (~) indicate components that are being evaluated for the first time for the NNMRRP. 

SOURCE LSRO, 1995. 

possibility of deleterious heah% effects was evaluated. 
Consumption from dietary supplements should also 
be considered when effects of high intakes are 
considered. However, estimates of total nutrient 
intakes from foods and dietary supplements were not 
available for the preparation of the TRONM, so 
estimates of nutrient intakes were based only on 
nutrients provided by food. Standards established by 
other expert groups and specified in the assessments 
below were applied to evaluate components for which 
there is evidence that excessive intakes are harmful, 
such as food energy, total fat, saturated fatty acids, 
cholesterol, and sodium. Confirmatory clinical or 
biochemical evidence from the NNMRRP data or 
ftom other sources about adverse effects resulting 
from high intakes is required for Ihe categorization of 
high intakes as current or potential public health 
issues. 

Food components meeting the criteria for 
classification as current public health issues are food 
energy, total fat, saturated fatty acids, cholesterol, 
alcohol, iron, calcium, and sodium (table ES-7). 
Except for iron and calcium, these food components 
were classified as current public health issues because 
of evidence of adverse effects of high intakes. The 
classification of these nutrients as current public 
health issues was consistent with their classification 
in the first and second nutrition monitoring reports. 

Food energy 

Although mediau intakes of food energy reported by 
adolescents and adults in 1988-91 were below 
recommended levels, approximately one-fifth of the 
adolescents and one-third of the adults were 
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overweight. The high prevalence of overweight 
indicates that energy balance is a continuing public 
health problem (i.e., that food energy intakes exceed 
energy expenditures for many Americans). 

Total fat, saturated fatty acids, and cholesterol 

Median intakes of totaI fat iand saturated fafty acids 
for most adults, adolescents, and children older than 
2 years of age in 1988-91 were above recommended 
values (530T0 of calories for total fat and 8-107o of 
calories for saturated fatty alcids). Median intakes of 
cholesterol were generally within the recommended 
range of 300 mgjd or less. Although sen.un total 
cholesterol levels and median intakes of total fat, 
saturated fatty acids, and cholesterol appear to be 
decreasing, substantial proportions of the U.S. 
population still have high serum total cholesterol 
levels and high intakes of total fa~ saturated fatty 
acids, and cholesterol. High intakes of total fats, 
saturated fatty acids, and cholesterol are associated 
with elevated blood lipids, a risk factor for coronary 
heart disease. 

Alcohol 

Intake of alcohol is considered a current public health 
issue because alcoholic bevmages are a source of 
food energy and may displace other sources of 
nutrients and because of the!serious public health and 
social consequences of excessive alcohol intake. 

Iron and calcium 

Low intakes of iron and calcium are of public health 
concern. Median intakes olfiron from food were 
below RDA values for children 1-2 years of age and 
for adolescent and adult females in 1988-91. 
Prevalence of low hemoglobin levels indicative of 
anemia were generally higher in these groups than in 
other age-sex groups. A comprehensive assessment 
of iron status will require that multiple biochemical 
and hematologic indicators (ofiron status be 
evaluated. 

Median calcium intakes from food were consistently 
below RDA values for adolescent and adult females 
and for males of most age and racial/ethnic groups. 
Current calcium intakes by these groups maybe 

insnfllcient to attain optimal peak adult bone mass 
and to prevent age-related loss of bone mass. 

Sod~um 

In 1988-91, median intakes of sodium from food 
alone, excluding salt added at the table, were above 
the recommended maximum value of 2,400 mg/d. 
High sodium intakes are associated with high 
prevalence of hypertension. 

Potentiai pubiic heaith issues for which 
further study is required 

The following criteria were used to classi~ a food 
component as a potential public health issue for 
which further study is required to determine the 
nature and extent of the potential problem. If median 
intakes were low by the criteria described above and 
data on health or nutritional status were not available 
from the NNMRR.P or any other source to assess the 
potential for deficiency, then the component was 
considered a potential public health issue for which 
further study is required. If the median intakes were 
above the recommended values (usually the 1989 
RDA) for a population subgroup, then in most cases, 
few individuals would be at risk of deficiency in that 
subgroup. However, if additional evidence from the 
NNMRFW or other sources indicated that the 
potential for deficiency existed in at least some 
groups in the population, the food component was 
considered a potential public health issue for which 
further study is required. 

The following food components met the criteria for 
classification as potential public health issues for 
which further study is required (table ES-7): total 
carbohydrate and certain carbohydrate constituents 
(dietary filxx and sugars); certain fat constituents 
(polyunsaturated and monounsaturated fatty acids and 
tram fatty acids) and substances used as fat 
substitutes, including modified fats, proteins, gums, 
and dietary fibeu protein, vitamin A; antioxidant 
vitamins (vitamin C, vitamin E, and carotenes); 
certain water-soluble vitamins (folate, vitamin B6, and 
vitamin BIJ; and several minerals (magnesium, 
potassium, zinc, copper, selenium, phosphorus and 
fluoride). This group of food components is diverse 
and the reasons for classifying them as potential 
public health issues are varied. (These reasons are 
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summarized for each component in the main report.) 
Some changes occurred since the second report in the 
evaluation of nutrients considered to be potential 
public health issues. The classifications changed for 
total carbohydrate, protein, vitamin E, vitamin Blz, 
magnesium, copper, and phosphorus, now potential 
public health issues rather than not current public 
health issues. The change in the classification of 
total carbohydrate was made on the basis of Healthy 
People 2000 Objective 2.6-to increase consumption 
of fruits, vegetables, and grains, which are rich 
sources of complex carbohydrates and dietary fiber. 
This objective reflects the recommendations shown in 
the 1990 Dietary Guidelines for Americans and the 
Food Guide Pyramid to eat a minimum of 2 servings 
of fruit and 3 servings of vegetables daily and 6 or 
more daily servings of grain products. Changes in 
the classification of the other nutrients were made on 
the basis of evidence tim the general biomedical 
literature, rather than on the basis of evidence of 
changes in intakes of these nutrients or of changes in 
the nutritional and nutrition-related health status of 
the U.S. population. This is the first assessment for 
the NNMRRP of monitofig priority status for 
polyunsaturated and monounsaturated fatty acids, 
tram fatty acids, fat substitutes, sugars, selenium, and 
iodine. 

Total carbohydrate and carbohydrate 
constituents 

In 1989-91, median intakes of total carbohydrate and 
dietary fiber (a carbohydrate constituent) were lower 
than recommended values. Eating fruits, vegetables, 
and grain products, which contain complex 
ca.ibohydrates including dietary fiber, is associated 
with maintenance of health, Higher intakes of 
soluble and insoluble fiber fractions have been 
associated with lower serum cholesterol levels aud a 
lower risk of colon cancer, respectively. The 
consumption of carbohydrate-containing foods needs 
to be monitored so that progress toward meeting 
Healthy People 2000 Objective 2.6 (for increasing 
consumption of fruits, vegetables, and grain products) 
can be evaluated. 

Sugars (simple carbohydrates) provide food energy, 
may contribute to energy intakes in excess of energy 
expenditures, and may displace other sources of 
nutrients. The consumption of sucrose in particular 
is also associated with the development of dental 
caries. When the fat content of food is reduced, the 

sugar content may increase and result in higher 
intakes of sugars by people who consume fat-free, 
low-fat, or reduced-fat foods. Because there is 
concern about high intakes of sugars, it is preferable 
to replace fat in the diet with sources of complex 
carbohydrates such as fruits, vegetables, and grain 
products, rather than sugars. The monitoring of 
sugars intake is needed to track the sources of 
carbohydrates in the U.S. diet. 

Polyunsaturated and monounsaturated fatty 
acids, tram fatty acids, and fat substitutes 

Mediau intakes of polyunsaturated and saturated fatty 
acids were within recommended ranges (<10% of 
calories and s 15% of calories, respectively) in 
1988-91. When substituted for saturated fatty acids 
in the diet, polyunsaturated and monounsaturated 
fatty acids lower serum low-density-lipoprotein 
(LDL) cholesterol (elevated serum levels of LDL 
cholesterol are a risk factor for coronary heart 
disease). 

High dietary levels of tram fatty acids, another type 
of unsaturated fatty acid found naturally in meat and 
dairy products and produced during hydrogenation of 
vegetable oils to produce solid fats, may increase 
levels of serum total and LDL cholesterol. Questions 
remain, however, about whether tram fatty acids 
actually have this effect. Intakes of tram fatty acids 
cannot be determined because the necessary food 
composition data are not yet available. Intakes of 
polyunsaturated, monounsaturated, and tram fatty 
acids should be monitored in conjunction with the 
monitoring of total fat, saturated fatty acids, and 
cholesterol and with the assessment of the levels of 
serum total, high-density-lipoprotein (HDL), and LDL 
cholesterol. 

With the many new developments in fat substitutes 
and high consumer demand for low-fat and fat-tie 
foods, fat substitutes (including modified fats, 
proteins, gums, and dietary fiber) are being 
incorporated into many foods. Because the increased 
consumption of these substances could result in 
significant changes in the U.S. diet, including lower 
fat intakes, lower intakes of fat-soluble vitamins, and 
higher intakes of carbohydrates, consumption of 
foods containing these substances should be 
monitored. 
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Protein 

Median intakes of protein from food were well above 
RDA values for most demographic groups in 
1988-91. Clinical studies have provided evidence 
that high protein intakes increase urinary calcium 
excretion when calcium intakes are low, and some 
epidemiological evidence suggests that higher intakes 
of animal protein are associated with higher 
prevalence of hip fractures in women over 50 years 
of age. 

In adults 60 years of age and older, median protein 
intakes were somewhat lower than they were for 
other age groups, although they were still at or above 
the RDA. Protein requirements of older people may 
be higher when food energy intakes are low. 
Because of high protein intakes by most age-sex 
groups, including those who have low calcium 
intakes, and because of the potential for low protein 
and low food energy intalws by elderfiypeople, the 
monitoring of dietary protein intakes should continue. 

Vitamin A 

Median intakes of vitamin A from food in 1988-91 
were below RDA values for adults and some 
subgroups of older children, but the prevalence of 
low serum levels of vitamin A was very low in these 
groups. Median vitamin A, intakes of younger 
children were above RDA values, but the prevalence 
of low serum vitamin A levels in younger children 
was relatively high when the cutoff values for adults 
and adolescents were used. The misuse of high doses 
of preformed vitamin A in dietary supplements may 
lead to high intakes of vitamin A. Because of 
adverse health effects associated with IIowand high 
intakes of vitamin A, it continues to be classified as a 
potential public health issue-. 

Antioxidant vitamins (vitamin C, vitamin E, and 
carotenes) 

Epidemiological and clinical studies suggest that 
antioxidant in food can lower the risk of heart 
disease, some forms of cancer, cataracts, and macular 
degeneration, one of the leading causes of visual loss 
among people aged 65 years and older. In 1988-91, 
median intakes of vitamin C from food were above 
RDA values for population subgroups, but 
interpreting these data is difilcult because 1) the 

range of intakes necessary for optimal antioxidant 
activity of vitamin C remains unknown and 
2) interpretive criteria are needed for serum 
vitamin C values obtained with the more sensitive 
and specific methods used in WANES III 1988-91. 

Median intakes of vitamin E from food were below 
RDA values for all population subgroups of people 
1 year of age and older. Dietary vitamin E intakes 
are difficult to interpret, however, because of the 
addition to foods of vitamin E as cr-tocopherol (to 
provide antioxidant functions) and in an esterified 
form (to provide a dietary source of vitamin E). 
Thus, the vitamin E contents of a food when the food 
is analyzed and when it is eaten are likely to differ, 
so the food composition data on-vitamin E have little 
meaning in the evaluation of vitamin E intakes. 
Serum levels of vitamin E were measured in 
NHANES III 1988-91, but criteria for their 
interpretation remain to be developed. 

The nutritional status of carotenes was not evaluated 
because of a lack of interpretive criteria for assessing 
dietary intakes and serum levels of carotenes. The 
evaluation of the antioxidant vitamin status of the 
U.S. population requires improved criteria for the 
evaluation of dietary intake and serum concentrations 
of antioxidant nutrients. Additional research is 
needed on the biochemical and health effects of diets 
containing specified levels and combinations of 
antioxidant nutrients. 

Certain water-soluble vitamins (folate, vitamin B6, 
and vitamin BIJ 

Median intakes of folate from food were higher than 
1989 RDA values for all age, sex, and racial/ethnic 
groups except non-Hispanic black females 16 years 
of age and older and Mexican-American females 
60 years of age and older. Serum and red blood cell 
levels of folate were measured in NHANES III 
1988-94, but because of analytical problems related 
to the kit used in NHANES III 1988-91, the 
biochemical indices of folate status were not 
evaluated in time for consideration in this report. In 
light of epidemiological evidence that low serum 
folate levels are associated with elevated serum 
homocysteine levels (a risk factor for atherosclerosis) 
and that the use of dietary supplements containing 
folate by females before they become pregnant and 
during early pregnancy is associated with a decreased 
incidence of some types of neural-tube defects in 
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some populations, monitoring of folate status is 
needed. However, the prevalence of neural-tube 
defects in the U.S. population is sufficiently low that 
national surveys and surveillance systems would not 
be able to detect changes in Ihat prevalence in 
response to changes in folate intakes. 

Low serum levels of vitamin Bc have also been 
associated with elevated homocysteine levels, as well 
as with biochemical and clinical signs of deficiency. 
Median intakes of vitamin BGfrom food were below 
RDA values for adults and adolescents in 1988-91, 
more so for females than males, and for females 
6-11 years of age. Further research is needed on 
vitamin B6 requirements and on techniques for 
assessing vitamin BGnutritional status so that the 
public health importance of these intakes can be 
interpnAed effectively. 

Median intakes of vitamin Bu from food were above 
RDA values in 1988-91 for all age, sex, and 
racial/etlmic groups in the U.S. population. However, 
intakes horn food and dietary supplements may not 
provide sufficient vitamin Blz if absorption is 
impaired, as it appears to be in some elderly people. 
Serum concentrations of vitamin Blz, which will be 
available for NHANES III 1991-94, may prove to be 
more usefi.d than dietary data for evaluating 
vitamin Blz status. Further investigations and 
monitoring of activities should focus on elderly 
people. 

Certain minerals (magnesium, potassium, zinc, 
copper, selenium, phosphorus, and thoride) 

In 1988-91, median intakes of magnesium, potassium, 
zinc, and copper from food were lower than RDA or 
Estimated Safe and Adequate Daily Dietary Intake 
(ESADDI) values for some population subgroups. 
The significance of the observed low dietary intakes 
of these minerals for nutritional status or nutrition-
related health status cannot be evaluated from survey 
data until adequate biochemical and/or clinical 
indicators are available. Mesnwhile, because 
epidemiological and clinical studies have suggested 
that certain of these minerals are associated with 
hypertension (potassium and, possibly, magnesium), 
growth retardation in children (zinc), and ventricular 
arrhythmias (copper), these minerals were classified 
as potential public health issues. 

Data from the Total Diet Study (1982-89) indicate 
that mean selenium intakes ilium food wem above 
RDA values for all age and sex groups assessed. 
Serum selenium levels were measured in 
NHANES III 1988-91, but the anrdyses were not 
completed in time for consideration in this report. 
Because evidence from epidemiological and 
laboratory studies has suggested that low selenium 
levels are associated with higher risk of cancer or 
heart disease and because incidents of selenium 
toxicity have been ~ported in the Utited States, 
monitoring of selenium status should be included in 
nutrition monitoring activities. 

Median phosphorus intakes from food were near or 
above RDA values in 1988-91; however, calcium 
intakes from food were below RDA values for 
adolescent and adult females and for males of most 
age and racial/ethnic groups. Because high 
phosphorus and protein intakes may increase calcium 
losses when calcium intakes are low, phosphorus was 
classified as a potential public health issue. (See 
“Protein,” above.) 

Data are not currently available in the NNMRRP 
surveys for evaluating fluoride intakes IYomfood or 
water. However, food contributes only small 
amounts of fluoride, and monitoring the diet for 
fluoride intake is not very useful for current public 
health concerns. Because mild dental fluorosis 
(mottled teeth) is associated with high fluoride 
intakes, fluoride was classified as a potential public 
health issue. Dental-examination data from 
NHANES III 1988-91 may provide a means to 
estimate the prevalence of mottled teeth and, thus, of 
high fluoride intakes. 

Not current public health issues 

The following criteria were used to class~ food 
components as not current public health issues. For 
mean intakes above the recommended values (usually 
the 1989 RDA) for a population subgroup, in most 
cases, few individuals would likely be at risk of 
deficiency in that subgroup. If the biochemical and 
clinical evidence available from the NNMRRP or 
other sources did not suggest the presence of a 
nutritional-deficiency problem for a particular 
component, it was not considered to be a current 
public health issue with respect to deficiency in the 
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population surveyed. For intakes below 
recommended values, if data from the NNMRRP or 
elsewhere did not indicate that there was a 
nutritional-deficiency problem for a component, it 
was not considered to be a current public health 
issue. Nutrients considered not to be current public 
health issues were thiamin, riboflavin, niacin, and 
iodine (table ES-7). 

Classification of thiamin, riboflavin, anclniacin as 
nutrients that are not current public health issues is 
consistent with the monitoring priority assignments in 
the second nutrition monitoring report. his is the 
first assessment for the NNMRRP of the monitoring 
priority status of iodine. 

Thiamin, riboflavin, and niacin 

Median intakes of thiamin, riboflavin, and niacin 
from food were generally above RDA values in 
1988-91, and no other evidence suggests that intakes 
of these vitamins pose a public health problem. 
However, because there is some indication that 
intakes may be low in some groups of Hispanic 
females, monitoring intakes ctf these vitamins should 
continue, with a focus on these subpopulations. 

Iodine 

Data from the TotaJ Diet Study (1982-89) indicated 
that mean iodine intakes from food were above RDA 
values for all age and sex groups assessed. No 
epidemiological or clinical evidence suggests that low 
or high iodine intakes are cumently of public health 
concern in tlhe United States. 

Recommendations for future monitoring and 
research iactlvltles 

Monitoring needs 

The NNMRRP should monitor intakes from food and 
dietary supplements for all of the food components 
evaluated in the TRONM with the exception of 
fluoride and, possibly, vitamin E. In addition, for 
food components that are current public health issues, 
the program should monitor appropriate 
anthropometric, biochemical, and clinical indices of 
nutritional status and nutrition-related health status 
for food energy, total fat, sahuated fatty acids, 

cholesterol, iron, calcium, and sodium. For food 
components that are potential public health concerns, 
the program should monitor appropriate biochemical 
and clinical indices of nutritional status and nutrition-
related health status. The monitoring of biochemical 
and clinical indices is not recommended for food 
components that are not current public health issues; 
however, the monitoring of dietary intakes of those 
components should continue. 

Research needs 

During the course of interpreting and evaluating 
NNMRRP data for the TRONM, the Expert 
Consultants and LSRO identified information needed 
to improve future monitoring efforts. Additional 
research is required to obtain this information. The 
most immediate research needs are 1) to develop 
interpretive criteria to link nutrition monitoring data 
to functional or health outcomes, 2) to improve 
biochemical assays, and 3) to improve food 
composition data. Table ES-8 presents 
recommendations for those food components 
requiring further research. If more than one research 
need is indicated for a given food component, the 
research need considered of highest priority for use in 
inteqreting existing data and in comparisons with 
data collected in future surveys is listed first. 
However, all research action listed for each nutrient 
should be considered of high priority. 

Recommendations for the National Nutrition 
Monitoring and Related Research Program 

The United States’ national nutrition monitoring 
system takes a broad, multidisciplinary approach to 
monitoring the nutritional and nutrition-related health 
status of the U.S. population, with particular 
emphasis on high-risk subgroups, such as low-income 
and certain minority groups. The cornerstone surveys 
of the NNMRRP (CSFII and NHANES) provide a 
unique opportunity for the comprehensive and 
coordinated evaluation of the dietary, behavioral, 
anthropometric, clinical, and biochemical status of the 
U.S. population and certain subgroups considered to 
be at high risk for nutrition-related problems. 

The need to continue these two cornerstone surveys 
and adjunct activities at a national level is critical for 
several reasons. First, within each survey cycle, data 
on many factors related to diet and health are 
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Table ES-8. Recommendations for further research for national nutrition monitoring in the United States 

Classificationand food componentl Recommendedresearch actionz 

Currentpublic health issue 

Food energy ●❨ Develop interpretivecriteria to link monitoring data to fictional outcomes 
or health outcomes. 

Total fat c hupmve food compositiondata 

Saturatedfatty acids ● Impmve fcmdcompositiondata. 

Cholesterol ● Improve food compositiondata. 

Iron ●❨ Develop interpretivecriteria to link monitoring data to functional outcomes 
or health outcomes. 

Calcium ●❨ Develop interpretivecriteria to link monitoring data to functional outcomes 
or health outcomes. 

sodium ● Improve food compositiondata. 

Potential public health issue for which 
further study is required 

Total carbohydrate ● Improve food compositiondata. 

Dietary fiber ● Develop interpretivecriteria to link monitoring data to functional outcomes 
or health outcomes. 

● Improve food compositiondata. 

sugars ●❨ Develop interpretivecriteria to link monitoringdata to functional outcomes 
or health outcomes (e.g., metabolic effects of sugars such as high-fructose 
com syrup). 

● Impmve food compositiondata. 

Monounsaturated ● Improve food compositiondata 
fatty acids 

Polyunsaturated ● Improve food compositiondata, 
fatty acids 

Trans fatty acids ● Develop interpretivecriteria to link monitoring data to functional outcomes 
or herdthoutcomes. 

● Improve food compositiondata. 

Protein ●❨ Develop interpretivecriteria to link monitoring data to functional outcomes 
or health outcomes (e.g., effects of high phosphorus and high protein 
intakes on bone density when calcium intakes are low). 

Fat substitutes ● Develop interpretivecriteria to link monitoring data to functional outcomes 
or health outcomes (e.g., cutoff values for serum Etinol in children). 

● @rove food compositiondata. 

Vitamin A ● Develop interpretivecriteria to link monitoring data to functional oulcomes 
or health outcomes. 

● Improve food compositiondata. 
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Table ES-8. Recommendations for further research for national nutrition monitoring in the United States 
-continued 

Classification and food componentl Recommended research ‘actionz 

Carotenes ,, 

* 

Vitamin C . 

. 

Vitamin E . 

Folate . 

Vitamin B6 . 

. 

*Magnesium 

Potassium a 

Zinc	 . 

* 

copper . 

* 

*Selenium 

Phosphorus 8 

Develop interpretive criteria to link monitoring data to functional outcomes

or health outcomes.

Improve food composition data.


Develop interpretive criteria to link monitoring data to functional outcomes

or health outcomes.

Improve biochemical assays.

Improve food composition data.


Develop interpretive criteria to link monitoring data to functioned outcomes

or health outcomes.


Develop interpretive criteria to link monitoring data to functional outcomes

or health outcomes.

Improve biochemical assays.

Improve food composition data.


Develop interpretive criteria to link monitoring data to functional outcomes

or health outcomes.

Improve biochemical assays.


Develop interpretive criteria to link monitoring data to functional outcomes

or health outcomes.


Develop interpretive criteria to link monitoring data to functional outcomes

or health outcomes.


Develop interpretive criteria to link monitoring data to functional outcomes

or health outcomes.

Improve biochemical assays.


Develop interpretive criteria to link monitoring data to functional outcomes

or health outcomes.

Improve food composition data.


Develop inteqmetive criteria to link monitoring data to functional outcomes

or health outcomes.


Develop interpretive criteria to link monitoring data to functional outcomes

or health outcomes (e.g., effects of high phosphorus and high protein on

bone density when calcium intakes are low).


lFurther research actions are not recommended at this time for nutrition monitoring purposes for food components not listed here 
(alcohoL fluoride, iodine, vitamin B,,, thiamin, riboflavin, and niacin), although further monitoring is recommended for all of them. 
‘Recommended research actions are listed in descending order from the most immediate need for interpreting existing data and for 
comparisons with data collected in :future surveys; however, all research actions listed for each nutrient should be considered high 
priority. The Expert Consultants and LSRO regarded recommended monitoring activities as sepmate from recommended research actions. 
Further monitoring was recommended for all food components (see text). 

SOURCE LSRO, 1995. 
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collected from a single, large, nationally 
mpmsentative sample of people. Meaningful 
comparisons of health effects can be made within and 
among many age, sex, racial/ethnic, and income-level 
groups. Such comparisons cannot be made with as 
much confidence with data from surveys that do not 
use nationally representative samples. Second, 
continuing to use the complex survey designs of the 
cornerstone surveys, which require large sample 
sizes, will minimize such potentially confounding 
effects as population mobility and variabilities in the 
distribution of domestic and imported foods 
throughout the country. Third, centralized laboratory 
analyses with well-defined protocols and quality-
control procedures, although difficult, can be carried 
out in large surveys such as NHANES, but achieving 
this uniformity of procedures and quality control 
across several surveys is much more difficult. 
Finally, collecting data in future nutrition surveys at 
the national level should permit comparisons with 
information from other cycles of these surveys. 
Trends in the dietary, nutritional, and nutrition-related 
health status of the U.S. population can then be 
identified and monitored, and the information can be 
used to recommend appropriate interventions to 
improve Americans’ health. 

Comparability among the surveys has been improved 
since the publication of the second nutrition 
monitotig report in 1989. To allow more direct 
comparisons among surveys, a common set of 
population descriptors and guidelines for statistical 
and reporting categories for those descriptors were 
recommended by the Interagency Board on Nutrition 
Monitoring and Related Research Survey 
Comparably Working Group in 1992. A joint 
policy on variance estimation and statistical reporting 
standards for NHANES IN 1988-91 and CSFII 1989-
91 reports was developed by an HNIS/NCHS 
Analytic Working Group in 1993. That group also 
developed a set of statistical guidelines for reporting 
data for the TRONM. As the Expert Consultants and 
LSRO reviewed data provided for the TRONM, they 
found the use of the common descriptors and 
reporting categories vital for comparing results across 
surveys. Use of these common entities should 
continue, and further consideration should be given to 
developing more common descriptors that could be 
recommended for across-sumey comparisons. 

The NNMRRP is still evolving. At various points 
during its evolution, expert committees and other 
groups have made recommendations for its 

improvement. Key publications that include these 
recommendations are 
�	 National Survey Data on Food Consumption: Uses 

and Recommendations, 
�	 Nu~-tion Monitoring in the United States: A 

Progress Report from the Joint Nutrition 
Monitoring Evaluation Committee, 

�	 Nutrition Monitoring in the United States: An 
Update Report on Nutrition Monitoring, 

�	 Ten-Year Comprehensive Plan for the National 
NutrWon Monitoring and Related Research 
Program; notice, 

� Nutrition Moniton”ng: Progress in Developing a 
Coordinated Program, 

� Nutrition Monitoring: Data Serve Many Purposes; 
Users Recommend Improvements, and 

� Nutrition Monitoring: Establishing a Model 
Program. 

To strengthen the program and overcome some 
limitations of the present system, specific gaps in 
knowledge and recommendations for enhancrng the 
usefulness of the survey data are identified in 
chapters 3 through 9 of the main report, 
Recommendations that apply broadly to the 
NNMRRP are listed below. 

General 

�	 Support basic research and epidemiological studies 
by Federal agencies and academia or assume the 
responsibility to do so in order to maximize the 
NNMRRP’s usefulness in nutrition and health 
monitoring. Conducting basic research or 
epidemiological studies to establish or evaluate the 
scientific validity of various interpretive criteria of 
blochemicrd and behavioral parametem of nutrition 
and health is not a primary mission of the 
NNMRRP. However, the interpretation and use of 
NNMRRP data for public policy decisions rely 
upon the validity of the interpretive criteria. Prut 
of the mission of the NNMRRP should be the 
development of interpretive criteria. The program 
should provide for research to improve 
methodology for all aspects of nutritional 
assessment including food compositio~ food 
consumption, biochemical evaluations, and 
behavioral indices so that interpretive criteria can 
be based on the best and most current 
methodology. 
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Develop statistical models to examine relationships 
and interactions among the many types of data 
collected for NNMRRP surveys. 

Encourage and support efforts of agencies that 
participate in the NNMRRP to publish survey and 
surveillance system data in agency reports and 
peer-reviewed scientific journals. Although 
resources for these activities are limited, making 
data available in a timely fashion to the public, the 
scientific community, and for public policy 
consideration is an essential, component of the 
NNMRRP. The agencies should also release the 
primary data (i.e., reports and data tapes) to the 
research community as quickly as possible. 

Conduct special studies of high-risk population 
subgroups (e.g., American Indians, pregnant 
females, and migrant populations) concurrently with 
national surveys using comparable data-collection 
methodologies. 

Develop, standardize, and disseminate nutrition 
methodologies for comparable use at national, 
State, local, and community levels to allow for 
appropriate data comparisons. 

Improve the system for the electronic transfer of 
nutrition survey data to data base usem. This 
capability enhances the States’ abilities to use 
NNMRRP data. Consideration should be given to 
implementing a system in which States can obtain 
NNMRRP data that pertain to their specific needs. 
Any system for electronic data transfer must 
require strict adherence to qp.lity-control criteria 
for inclusion of data and would have to include 
protection against change by unauthorized 
individuals or organizations. 

Support the development of a comprehensive 
catalog of ‘thetypes of data and analyses available 
horn all surveys and surveillance systems of the 
NNMRRP. Such a catalog should be patterned 
after the Catalog of Electronic Data Products. The 
currently available Nutrition Monitoring in the 
United States: The Directory of Federal and State 
Nutrition Monitoring Activities could be expanded 
or supplemented by a more comprehensive listing 
of data that are available on tape, diskette, or CD-
ROM or as published reports. Such a 
comprehensive source document on the entire 
NNMRRP would be quite valuable to research 
investigators, State agencies, and others. 

�	 Start planning for the fourth report on nutrition 
monitoring immediately. The quantity of data 
generated by the NNMRRP is substantial and the 
data are complex, requiring careful planning of 
analyses. Early initiation of planning, including a 
sharper focus on topics to be included in the next 
comprehensive 5-year report, is critical. 

National food-supply determinations and 
household-based food expenditures 

Continue to collect reliable food-supply data from a 
variety of government and private sources and to 
calculate estimates of the total available food 
supply, per capita consumption and nutrient 
availability annually. 

Continue to collect and analyze data on household 
food use and expenditures for food at home, 
including preprepared foods (foods purchased in a 
ready-to-eat form and taken home for 
consumption). 

Continue to gather information on the amount of 
money spent for food away from home. Expand 
efforts to capture information for food away from 
home by type of food item and by facility whe~ 
food is eaten (e.g., school cafeteri% restaurant with 
counter service, restaurant with waiter-waitress 
service, and vending machine). 

Food composition and nutrient data bases 

�	 Develop acceptable assay methods that are faster 
and less expensive than current methods. Efforts 
should involve coordination with the food industry 
and other groups to increase the accuracy of 
methods, improve data quality, and make food 
composition data more accessible. 

�	 Enhance communication between government and 
the food industry so that the development of food 
composition methodologies used for food-safety 
and food-labeling (i.e., regulatory) purposes and 
those used to generate food composition data for 
food composition data bases can be coordinated. 
Such coordination should allow for greater use of 
brand-specific information in the Survey Nutrient 
Data Base. 
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�	 Improve and expand food composition data for 
total fat, fatty acids including tram fatty acids, fat 
substitutes, dietary fiber, vitamin A, carotenes, 
vitamin C, folate, sodium, copper, cholesterol, total 
carbohydrate, and sugars. Incorporate food 
composition data for selenium into the Survey 
Nutrient Data Base. 

c Continue to collect and compile food composition 
data for analytical research purposes and to use, 
develop, and maintain nutrient data bases for 
estimating nutrient intakes from food consumption 
surveys. Maintain the USDA Nutrient Data Base 
for Standard Reference and the Survey Nutrient 
Data Base as two separate entities because their 
data are used in very different ways. 

�	 Continue to develop a survey nutrient data base for 
trend aualysis that will permit food composition 
data added in the future to be used to analyze food 
consumption data collected earlier. 

�	 Create and maintain a product-specific data base for 
the nutrient composition of dietary supplements so 
that nutrient intakes from supplements-as well as 
from foods-can be analyzed. 

Food consumption and nutrient Intakes 

�	 Continue monitoring foods consumed by 
individuals to examine differences in food 
consumption patterns among population subgroups 
and to track progress toward meeting Healthy 
People 2000 objectives and adopting dietary 
recommendations in the Food Guide Pyramid and 
the Dietary Guidelinesfor Americans. 

�	 Monitor nutrient intakes from foods and horn 
dietary supplements. 

�	 Support research to determine the mean and 
variance of requirements for each nutrient. This 
information is needed to adequately assess the risk 
of dietary inadequacies and excesses in the U.S. 
population. 

�	 Support research to determine whether nutrient 
requirements of population subgroups differ. Give 
higher priority to groups at nutritional risk and 
whose numbers are increasing in the population, 
such as elderly people. 

�	 Support research to determine the extent of 
underreporting of food consumption that occurs in 
nutrition surveys, impmve food consumption 
survey methodology and instruments that minimize 
undemeporting, and develop analytic approaches to 
adjust for underreporting. 

�	 Continue monitoring the magnitude and severity of 
food insufficiency in future nutrition monitoring 
surveys. Iden@ groups within low-income and 
other populations at risk for food insufficiency and 
examine factors that influence the development of 
food insufficiency. 

Nutritional status and nutrition-reiated heaith 
status 

c Continue monitoring indicators of nutritional status, 
including anthropometric, biochemical, 
hematologic, and clinical measures, and of 
nutrition-related health conditions, including low 
birth weight growth status in children, overweight 
in adults, serum lipids, hypertension, osteoporosis, 
and anemia. Monitoring efforts should not be 
restricted to these conditions and should continue to 
include other diseases that have a nutritional 
component such as diabetes mellitus, dental 
conditions, and gallbladder disease. 

�	 Develop interpretive criteria to link nutrition 
monitoring data to functional or health outcomes. 

�	 Conduct studies to improve the validity of 
biochemical and other methodologies used to assess 
nutritional status and nutrition-related health status. 

�	 Explore links between nutritional status, particularly 
anthropometric indicators, and food insticiency. 

�	 In future nutrition monitoring reports, nutrition 
monitoring assessments should be based on health 
conditions and intakes of nutrients of public health 
concern. 

Knowiedge, attitudes, and behavior 
assessments 

�	 Continue coordination among Federiil agencies to 
enhance the collection and use of survey data on 
diet nutrition, and health-related knowledge, 
attitudes, and behavior. Such efforts help neduce 
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information gaps and duplication of effort, identi& 
and prioritize monitoring needs, and strengthen the 
links between national surveys and programs that 
use these data for program planning and evaluation. 

Collect information on people’s perceptions of 
dietary and nutrition issues and of health-related 
behaviors to improve approaches to translating 
knowledge into action. Determine the perceived 
internal and external barriers that keep people from 
adopting and maintaining healthier food and life-
style choices. 

Establish better measures to evaluate physical-
activity levels in children, adolescents, and adults. 

Identify and monitor factors that contribute to the 
low levels of physical activity in the general 
population and in population subgroups and factors 
that influence people to become more active and to 
maintain more active life-styles. 

Collect in-depth information from consumers on 
their use and understanding of information on the 
food label, and analyze the data for the general 
population and for population subgroups. For 
nutrition monitoring purposes, focus on the impact 
of the food label’s nutrition panel on food 
purchases and consumption, on what specific 
information on the nutrition panel is used and 
found to be valuable, on where food-label 
information is used (at home and/or in the 
supermarket), and on the eBfectof food-label use on 
subsequent food purchases. 
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Figure notes 

Figure ES-4. “Overweight” was defined for males as body mass 
index (BMI) =27.8 kg/m2 and for females as BMI >27.3 kg/m2. 
Pregnant females were excluded from analyses. 

Figure ES-5. Percentages for children 2-5 years of age were 
based on weight for height greater than the NCHS growth chart 
95th percentile for age (Hamill et al., 1979). Percentages for 
children and adolescents 6-19 years of age were based on body 
mass index greater than the NHANES 195th percentile for age 
(Must et al., 1991). Excludes pregnaut females. 

Figure ES-6. ‘None” was defined as no physical activity in the 
past month. “Irregular” was defined as any physical activity or 
pair of activities done for 40 minutes or fewer than 3 times per 
week. “Regular” was defined as any physical activity or pair of 
activities done for ?20 minutes 3 or more times per week at 
40% of functional capacity. The HP2000 definition for 
“vigorous physical activity” is any rhythmic, repetitive physical 
activity that uses large muscle groups at >60% of maximum heart 
rate for age 3 or more days per week for ?20 mirmtes per 
occasion. Maximum heart rate for age equals roughly 220 beats 
per minute minus age. 

Figure ES-7. “Vigorous physical activity” was described to 
respondents as hard exercise done for at least 20 minutes that 
causes one to breathe heavily and makes the heart beat fast 
(e.g., playing basketball, jogging, fast dancing, and fast 
bicycling). 
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Figure ES-8. “Overweight” was ddiied for males as body mass 
index (BMI) z27.8 kgJm2 and for :females as BM1 >27.3 kg/m2. 
Excludes pregnant femrdes. An asterisk (*) indicates a statistic 
that is potentially unreliable because of small sample size or 
large coefficient of variation. 

Figure ES-9. “Overweight” was defined for males as body mass 
index (BMI) z27.8 kgJm2 and for females as BM1 =27.3 kgjmz. 
Male and female respondents had a measured BMI <27.8 and 
<27.3 kg/m2, respectively. Excludes pregnant females. 

F&ure ES-10. An asterisk (*) indicates a statistic that is 
potentially unreliable because of small sample sixe or large 
coefficient of variation. 

Figure ES-1 1. “Hypertension” was defined as systolic bIood 

pressure >140 mm Hg, diastolic blood pressure >90 mm Hg, or 
under current treatment for hypertension with a prescription 
medication. Excludes pregnant females. 

Figure ES-13. Data are based on boneless, trimmed equivalent. 

Figure ES-15. “Fruit juices” includes citrus juices (orange, 
grapeiiui~ lemon, and lime) and noncitrus juices (apple, grape, 

and prune), 

Figure ES-19. Data were collected from low-income, high-risk 
pregnant females who participated in government-funded prenatal 
nutrition and food-assistance programs. Measured height and 
prepregnancy weight were used to calculate body mass index 
(BMI). Prepregnancy weight categories, as specified for this 
analysis, were very underweight (BMI 10.0-17.9 kg/m2), 
underweight (BMI 18.0-19.7 kg/m2), normal weight (BMI 
19.8 -27.3 kg/m2), overweight (BM1 27.4-31.0 kg/m’), and very 
overweight (EMI 31.1 -74.9 kghz). 

Figure ES-20. Whenever nutrient intake data were available from 
surveys, they were used and evaluated by established criteria. 
When survey data were not available, Total Diet Study data were 

used and evaluated by established criteria. Dashed lines indicate 
less likely outcomes. 
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Chapter 1 

Introduction 

Background 

In the National Nutrition Monitoring and Related 
Research Act of 1990 (Public Law 101-445), 
nutrition monitoring and related research was defined 
as “the set of activities necessary to provide timely 
information about the role and status of factors that 
bear on the contribution that nutrition makes to the 
health of the people of the United States, 
including-(A) dietary, nutritional, and health status 
measurements; (B) food consumptionmeasurements; 
(C) food composition measurements and nutrient data 
banks; (D) dietary knowledge and attitude 
measurements; and (E) food supply and demand 
determinations . . . “ (U.S. Congress, 1990). In that 
legislation, the U.S. Congress authorized the 
establishment of the National Nutrition Monitoring 
and Related Research Program (NNMRRP)and 
directed the U.S. Department of Health and Human 
Services (HHS) and the U.S. Department of 
Agriculture (USDA) to share responsibtiity for 
implementing the program. Current nutrition 
monitoring activities and planned activities required 
to improve and expand the NNMRRPwere described 
in the Ten-Year ComprehensivePlanfor the National 
Nutrition Monitoring and Related Research Program 
(HHS and USDA, 1993). 

As one NNMRRP requirement, Congress specified 
that the coordinating agencies “contract with a 
scientific body, such as the National Academy of 
Sciences or the Federation of American Societies for 
Experimental Biology, to interpret available data 
analyses, and publish . . . a report on the dietary, 
nutritional, and health-related status of the people of 
the United States and the nutritional quality 
(including the nutritive and nonnutritive content) of 
food consumed in the United States , , . at least once 
every five years.” The Third Report on Nutrition 

Monitoring in the United States (TRONM) was 
prepared by the Life Sciences Research Office 
(LSRO) of the Federation of American Societies for 
Experimental Biology (FASEB) under contract with 
USDA as a project of the Interagency Board for 
Nutrition Monitoring and Related Research 
(IBNMRR)under the joint leadership of the 
Departments of Agriculture and Health and Human 
Services. 

Previous nutrition monitoring reports 

Before the National Nutrition Monitoring and Related 
Research Act of 1990 was passed, nutrition 
monitoring research was conducted as apart of the 
National Nutrition Monitoring System (NNMS). The 
history of the goals and milestones of Federal 
nutrition monitoring in the United States can be 
found in Kuczmarski and l!hczmarsk.i(1994), 
Kuczmarski et al. (1994), HHS and USDA 
(1986, 1993), and LSRO (1989). 

Two comprehensivereports on nutrition monitoring 
activities conducted as part of the NNMS were 
published in the late 1980s, one in 1986 and one in 
1989. Each drew upon the wide range of data 
components that were available at the time the 
reports were prepared and that were later emphasized 
in the NNMRRP, including data on the food supply, 
household-basedfood expenditures, food 
composition, food consumption, nutritional status and 
nutrition-relatedhealth measurements, and 
knowledge, attitudes, and behavior. 

The first repofi Nutrition Monitoring in the United 
States: A Progress Report j?om the Joint Nutrition 
Monitoring Evaluation Committee, was prepared by 
the Joint Nutrition Monitoring Evaluation Committee 
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(JNMEC), a Federal advisory committee jointly 
sponsored by HHS and USDA (HHS and USDA, 
1986). This report provided an overview of the 
dietary and nutritional status of the U.S. population 
and was intended to serve as a reference, or baseline, 
for subsequent reports. In preparing the first reporc 
the JNMEC focused on the two major components of 
the NNMS available in 1986: the second National 
Health and Nutrition Examination Survey 
(NHANES II 1976-80), corncluctedby HHS, and the 
1977-78 Nationwide Food Consumption Survey 
(NFCS 1977-78), conducted by USDA. The JNMEC 
integrated and interpreted data from these surveys to 
reach conclusions about the (dietary and nutritional 
status of the U.S. population. The JNMEC report 
presented findings for the entire range of food 
components for several subgroups of the general 
population by age, sex, and lrace. The committee 
assigned food components tc~three categories on the 
basis of whether the component warranted public 
health monitoring priority status, further investigation, 
or public herdth monitoring consideration. In 
addition, the committee made recommendations for 
improving tlhe NNMS. 

The second report, Nutrition Monitoring in the 
United States: An Update Report on Nutrition 
Monitoring, was prepared in 1989 by the ad hoc 
Expert Panel on Nutrition Monitoring (IEPONM) of 
LSRO (LSRO, 1989). The EPONM used nutrition 
monitoring data produced or released since 
publication of the 1986 report to provide an update 
on the dietary and nutritional status of the U.S. 
population and on selected health conditions aud 
behavion. Selected data frolmthe Hispanic Health 
and Nutrition Examination Survey (HHANES 
1982-84), conducted by HHS’S National Center for 
Health Statistics (NCHS), and data from the 1985-86 

Continuing Survey of Food Intakes by Individuals 
(CSFII), conducted by USDA’s Human Nutrition 
Information Service (HNIS), constituted the major 
portion of newly available information for the second 
report. 

The EPONM was also charged with reevaluating 
1) the categorization of food components for public 
health monitming priority with respect to the 
completeness of relevant data and 2) the type and 
extent of monitoring that each food component 
should receive. The E#ONM developed a 
classification system for food components that was 
similar philosophically to the classification scheme 
used by the JNMEC, but the categories were labeled 
to emphasize their public health significance: food 
components considered to be current public health 
issues, those considered to be potential public health 
issues for which further study is required, and those 
not considered to be current public health issues. 
The EPONM and JNMEC classifications for 
monitoring priority status of food components are 
shown in table 1-1. 

The second report also provided in-depth integrated 
analyses of two topics selected to demonstrate how 
NNMS health and dietary data could contribute to the 
understanding of public health concerns: 1) dietary 
and nuhitional factors in cardiovascular disease and 
2) the assessment of iron nutriture. The question of 
whether surveys of the kind used for the first and 
second reports can identify the nature and magnitude 
of nutrition-related problems in the U.S. population 
was also addressed, with a special focus on trends; 
demographic factors, such as age, sex, race, poverty 
status, and educatio~ the ability of the NNMS to 
identify populations at risk, limits to data 

Table 1-1. Classification categories of food components by the Joint Nutrition Monitoring Evaluation Committee 
(JNMEC) and by the Expert Panel on Nutrition Monitoring (EPONM) 

JNMEC -

Warrantingpublic health monitoringpriority 

Requiring further investigation 

Warrantingcontinuedpublic health monitoring 
consideration 

SOURCE LSRO (1989). 

EPONM 

Currentpublic health issues 

Potential public health issues for which 
further study is required 

Not currentpublic health issues 
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interpretation and gaps in data bases. In addition, 
the report included recommendations from the 
EPONM for improvements in the NNMS, based on 
the EPONM’S experiences in evaluating the data 
provided for the second report. Between publication 
of the second and third nutrition monitoring reports, 
the IBNMRR published a report that presents selected 
recent results and trend data from the NNMRRP in a 
graphic format (I13NMRR, 1993). 

Charge to the Life Sciences Research OffIce 

The charge for preparing the TRONM directed that 
LSRO use data and information available through the 
NNMRRP, provided by the Federal Government, to 
conduct a scientific review and assessment of the 
nutritional status of Americans and the nutritional 
quality of food consumed in the United States. The 
charge specified that the third report build on the 
philosophy and intent of the first and second nutrition 
monitoring reports and provide an update of the 
nutritional status of the U.S. population based on new 
data available since the second report. In particular, 
the charge required an update of the dietary and 
nutritional status of the U.S. population presented in 
the second report, based on data provided by the 
NNMRRP, with an integral focus on low-income and 
high-risk population subgroups. 

The charge also required that the reevaluation and 
classification of food components of public health 
concern use the classification criteria described in the 
second report (see table 1-1, “EPONM”). Food 
components that were not included in the second 
report could be added, and food components could be 
reclassilled Ilom the second report, if the rationale 
and supporting data for addition and reclassification 
were provided. Recommendations were reqpested for 
ways to strengthen the NNMRRl? based on 
experiences in data analysis and interpretation 
encountered in the preparation of the third report. 

LSROS approach 

This report represents a broad and multidisciplinary 
approach to the monitoring of nutritional status in the 
United States. For evaluation and interpretation of 
NNMRRP dat% LSRO enlisted the assistance of 
Expert Consultants with specialties in dietary intake 
and food consumption patterns, food composition and 
analysis, public health nutrition, community nutrition, 

clinical nutrition, behavioral aspects of the 
interrelationships of nutrition and heala nutrition 
monitoring and surveillance research, agricultural 
economics, and statistics and biostatistics. The 
Expert Consultants reviewed da@ suggested 
interpretations, and reviewed and edited drafts of the 
report. Scientists with expertise in areas outside the 
Expert Consultants’ specialties were consulted as 
needed. 

LSRO prepared the TRONM in a manner similar to 
that used for preparing the second report. To 
produce a report that would update and expand the 
second report, the Expert Consultants and LSRO used 
the general conceptual model, the decision-making 
process, and the classifications for monitoring priority 
status of food components developed by the EPONM 
for the second report. The general conceptual model 
is described below. The decision-making process and 
classifications for monitotig priority status of food 
components are detailed in chapter 9. 

General conceptual model 

A general conceptual model that represents the 
relationships among food choices, food and nutrient 
intakes, aud nutritional and health status, developed 
originally by the EPONM and used in the second 
report on nutrition monitoring in the United States, is” 
presented in figure 1-1, The model provided a 
framework for discussions of the nutritional status of 
the U.S. population for the TRONM. The major 
stages at which the effects of food and nutrient intake 
on nutrition-related health status can be assessed as 
well as the factors that influence each stage are 
identified in the model. The model represents a 
starting point rather than an exhaustive description of 
all possible factors and interrelationships; it is 
designed to allow for expansion or elaboration of 
detail. 

The Expert Consultants and LSRO made orJIy minor 
changes to the model presented in the second report. 
The model was updated to show that in addition to 
the influences of food production and imports, foods 
consumed by individuals (consumer demand) 
influence the food supply. Interactions between 
away-born-home food available and away-from-home 
food acquired and between household food available 
and household food acquired are also shown, as is 
the role of food composition data in the estimation of 
nutrient intakes. “Dietary supplement use,” in 
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addition to its connection wiih nutrient intake and 
utilization, is connected to the box on “food 
consumed by individual” because some foods are 
fortified to contain levels of nutrients similar to those 
in dietary supplements (e.g., some fortified breakfast 
cereals). 

The components of the model shown in solid-line 
boxes represent the primary stages in the sequence 
from the food supply to the health outcome, and the 
components shown in broken-line boxes represent 
factors that may influence each primary stage. The 
model does not distinguish factors that have indirect 
effects from those that have direct effects. To 
emphasize the major components of the model, a 
Inmcated diagram of the general conceptual model is 
shown in figure 1-2. Chapters 3 through 8 explore 
these components in detail. 

Sources of the data 

Data were made available for the TRONM from 
36 surveys and surveillance systems used in the 
NNMRRP. CSFII 1989-91, conducted by USDA’s 
Human Nutrition Information Service (HNIS)l, and 
the third National Health and Nutrition Examination 
Survey (NHANES III 1988-91), conducted by NCHS, 
now part of HHS’S Centers for Disease Control and 
Prevention (CDC), provided extensive data on food 
consumption, nutrient intakes, and nutrition-related 
health status in nationally representative samples of 
the general U.S. population. Data for NHANES Ill 
were collected in two phases between 1988 and 1994. 
A nationally representative sample was used for each 
phase. Data collected in 1988-91 for Phase 1 of 
NHANES III are included in this report. Other 
surveys fium USDA and HHS and from the 
Departments of Defense and Labor provided 
additional information on specific subgroups of the 
general population, including populations at higher 
risk for nutrition-related health conditions, and on the 
food supply, household-based food expenditures, food 
composition, and knowledge, attitudes, and behaviom 
related to diet, nutrition, and health. 

The data collected, population description, time 
period, and sponsoring agency for each of the 
surveys and studies submitted for consideration by 
the Expert Consultants and LSRO are summarized in 
table 1-2. A more complete description of each 
NNMRRP component can be found in Nutrition 
Monitoring in the United States: The Directory of 
Federal and State Nutrition Monitoring Activities, a 
report by the I13NMRR (1992). 

Selection of data for the TRONM 

The Expert Consultants and LSRO were given more 
than 1,800 data tables from 36 surveys and 
surveillance systems administered by Federal 
agencies and used as the sources of data for the 
NNMRRP (table 1-2). Space and time constraints 
limited the amount of data that could be included in 
the TRONM. Thus, the Expert Consultants and 
LSRO selected those data judged to be most useful in 
providing an update of the dietary and nutritional 
status of the U.S. population, including low-income 
and high-risk population subgroups. The general 
criteria used by the Expert Consultants and LSRO for 
selecting data sets included, but were not limited to, 
the following six criteria 

�	 The data had become available since the second 
report on nutrition monitoring was prepared, and 
requisite analyses could be completed within the 
time frame planned for preparation of the TRONM. 
For the data to be included, the data analyses for 
the TRONM had to be essentially completed by 
June 30, 1994. 

The data were nationally representative or provided 
baseline data from multiple ethnic groups or high­
nsk populations. 

�	 The data were provided in a timely manner, in 
usable format, and with an indication of reliabtity. 

�	 The data had potential for comparison with 
previously published data. 

‘Legislation passed on Feb. 20, 1994, transfemed the functions and staff of USDA’s Human Nutrition Information Service (ENS) to the 
existing Agricultural Research Service (ARS) of that department. 

5




Away-from-home Household Influential 

Food Acquired Food Acquired Factors 

/\ 

/’ 4 
/ Nutrient 

/ Requirements 

Imports 

v


Supplement 
Use/\ 

Figure 1-2. Relationship of food to health, highlighting the NNMRRP’s majorcomponents 

SOURCE HHS and USDA(19!33). 



Table 1-2. Sources of data from the five component areas of the NNMRRl? considered in the Third Report on Nutrition Monitoring 

sponsoring 

Component area agency 

and survey or study (department) Date Population Data collected 

Nutritional Status and N&iliott-Related Health Measurements 

Survey of Army Female 1993 Volunteers from females entering basic training Nutrition knowledge and beliefs, eating habita, and food 
Basic Trainees (DOD) at Fort Jackson, SC. atitudes; 7day dietary intakq bone mineral mass, body fat, 

and biochemical analyses of blood. 

Nutritional and Physiological 1993 Special @rations Forces male soldiers. Body fat and bone mineral mass; biochemical analyses on 
Assessment of the Special (DOD) blood drawn prior to conditions of deficient energy intakes. 
Forces Assessment and 
Selection Course 

Ranger School Nutrition 1992 Special Operations Forces male soldiers. Body fat and bone mineral mass; biochemical analyses on 
Intervention Study (DOD) blood drawn prior to conditions of deficient energy intakes. 

Pregnancy Nutrition NCCDPHP, 1992 Convenience population of low-income, high-risk Demo~aphic informatio~ pregravid-weight status, maternal 
Surveillance System pregmmt women. weight gain during pregnancy, anemia (hemoglobin, 
(PNSS) (L%) hematocrit), pregnancy behavioral risk factors (smoking and 

drinking), birth weigh~ breaatfeeding, and formula-feeding 
data. 

Pediatric Nutrition NCCDPHP, 1973-92 Low-income, high-risk children, birth-17 years of Demographic informatio~ antbropometry (height and weight), 
SurveiIIance System age, with emphasis on birth-5 years of age. birth weigh~ and hematology (hemoglobin, hematocrit), 
(PedNss) (cm% breaatfeeding. 

National Vital Registration NCHS, CDC 1991 All live births for total U.S. population. Infant birth weigh~ gestational age, Apgar swre, anemi~ 
System-Natality Statistics (HHs) fetal alcohol syndrome, hyaline membrane disease, rmngenital 

anomalies; maternal weight gain during pregnancy, alcohol 
and tobacco use, and anemia, diabetes, and hypertension 
during pregnancy. 

Longitudinal Followup to the NCHS, CDC 1991 Mothers of 3-year-olds who participated in the Use of vitamin and mineral supplements, WIC participation, 
1988 National Maternal (Em) 1988 NMIHS, pediatricians, and hospitals. and growth and hematological measurements from birth to 
and Infant Health Survey 3 years of age. 

ms) 

Assessment of Nutritional 1991 Special Oprations Forces maIe soldiers. Body fat and bone mineral mass; biochemical analyses of 
Status and Immune (DOD) blood drawn prior to conditions of deficient energy intakes. 
Function during the Ranger 
Training Course 

4 
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Table 1-2. Sources of data from the five component areas of the NNMRRP considered in the Third Report on Nutrition Monitonng+ontirtued 

sponsoring 

Component area agency 

and survey or study (department) Date Population Data collected 

Survey of Heights and IHS and 1990-91 American Indian school children 5-18 years of Heigh$ weigh~ and body mass index. 

Weights of American CDC age. 

Indian School Children (HEN) 

National Ambulatory NCHS, CDC 1989-91 Visits to offke-based physicians and hospital Patients’ symptoms and demographic characteristics, 

Medical Care (HHS) emergency and outpatient departments of physicians’ diagnoses, drugs prescribed and referrrds. 

Survey (NAMCS) non-Federal, short-stay general and specialty Nutrition-related information is collected, including 

hospitals. physician-reported hypertension hyper+holesterolemi% and 
obesity and whether the physician ordered or recommended 
mumding services for diet, exercise, cholesterol 
reduction, and weight reduction. 

Third National Health and NCHS, CDC 1988-91 CiviliQ noninstitutionalized ppulation Dietary intake (one 24-hour recall and food frequency), 

Nutrition Examination (HHs) 2 months of age and older. Oversampling of non- socioeconomic and demographic informatio~ biochemical 

Survey (NHANES III) Hiapanic blacks and Mexican Americans, analyses of blood and urine, physical examination, body 
children <6 years of age, and adults aged measurements, blood pressure measurements, bone 
>60 years. densitometry, dietary and health behaviors, and health 

conditions. Two additional 24-hour recalls for participants 
50 years of age and older. 

Hispanic Health and NCHS 1982-84 Civili~ noninstitutionalized Mexican Americans Dietary intake (one 24-hour recall), food tkquency, 

Nutrition Examination (HHs) in five Southwestern States, Cuban Americans in socioeconomic and demographic information dietary and 

Survey (HHANES) Dade County, FL, and Puerto Ricans in health behaviors, biochemical analyses of blood and urine, 
metropolitan New York City; 6 months-74 years physicrd examination, body measurements, and health 
of age. conditions. 

Second National Health and NCHS 1976-80 CiviliQ noninstitutionrdized population of the Dietary intake (one 24-hour recall), food frequency, 

Nutrition Examination (HHs) United States; 6 months-74 years of age. socioeconomic and demographic information biochemical 

Survey (NHANES ~ analyses of blood and urine, physical examination, and body 
measurements. 

First National Health and NCHS 1971-74 Civili~ noninstitutionalized population of the Dietary intake (one 24-hour recall), food frequency, 

Nutition Examination (HHs) conterminous United State& 1-74 years of age. socioeconomic and demographic information biochemical 

Survey (NHANES I) analyses of blood and urine, physical examination, and body 
measurements. 

Fimt National Health NCHS 1960-62 Civ~ noninstitutionalized population of the Socioeconomic and demographic information, biochemical 

Examination Survey (HHs) conterrninous United Statey 18-79 years of age. analyses of blood, physical examinatio~ and body 

(NHES I) measurements. 

,... 



Table 1-2. Sources of data from the five component areas of the NNMRRP considered in the Third Repoti on Num”tionMonitoring-continued 

Sponsoring 

Component area agency 

and survey or study (department) 

Food and NutrientConsumption 

Survey of Army Female 
Basic Trainees (DOD) 

School Nutrition Dietary FCS 
Assessment Study (SNDA) (USDA) 

Consumer Expenditure BLS 
Survey (CES) (DOL) 

5 A Day for Better Health NCI 
Baseline Survey (HHs) 

Longitudinal Followup to the NCHS, CDC 
1988 National Maternal (HHs) 
and Infant Health Survey 

Ws) 

WLJ2Continuing Survey of Food 
Intakes by Individuals (USDA) 
(Csl?n) 

Strong Heart Dietary Survey IHS and 

(cmT) 

Date 

1993 

1992 

1980-92 

1991 

1991 

1989-91 

1989-91 

Population 

Volunteers from females entering basic trainiig 
at Fort Jackson, SC. 

325 nationally representative schools in the 48 
conterminous States and the District of Columbia 
and children and adolescents in ~ades 1-12 who 
attend those schools. 

Civili~ noninstitutionalized population and a 
portion of the institutionalized population in the 
unitedstates. 

Adults 18 years of age and older in the United 
states, 

Mothers of 3-year-olds who prdicipated in the 
1988 NMIHS, Wdiatricians, and hospitals, 

Individuals in households in the 48 conter­
minous States. The survey was composed of two 
separate samples: households with incomes at 
any level (basic sample) and households with 
incomes s 130% of the poverty thresholds (low­
immme sample). 

American Indian adults 45-74 years of age 
residing in South Dako@ kizon~ and 
Oklahoma areas. 

Data collected 

Nutrition knowledge and beliefs, eating habits, and food 
attitudes; 7day dietary intakq bone mineral mass, body fag 
and biochemical analyses of blocd. 

For schools: lists of all foods served as part of a USDA meal 
(or all foods served if the school did not participate in the 
USDA meal programs), by meal and day of the weelG 
complete descriptions of foods, recipes, and labels for 
preprmxl items; estimates of quantity servd, 6 la carte food 
itemq and food and beverage items in vending machines. For 
individuals: foods consumed and 24-hour recall by students 
(grades 3-12) or students and parents (grades 1-2), 

No direct nutrition-related indicators collected, Weekly food 
expenditures collected at a detailed item level in the Diary 
Survey, Food Stamp Program participation data collected in 
the Interview Survey. 

Demographic informatio~ fruit and vegetable intakq 
knowledge, attitudes, and behaviors regarding fkuit and 
vegetabIe intake. 

Use of vitamin and mineral supplements, WIC participation, 
and growth and hematological measurements from birth to 
3 years of age. 

One-day and 3day food and nutrient intakes by individuals 
of all ages, names and times of eating occasions, and sounxs 
of food obtained and eaten away from home. Data collected 
over 3 consecutive days by use of a l-day recall and a 2-day 
record. Intakes are available for 28 nutrients and food 
components. 

Food intake by 24-hour recall and quantitative food 
frequency. 
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Table 1-2. Sources of data ffom the five component areas of the NNMRRP considered in the Third Report on Nutrition Monitoring--continued 

Component area agency 

and survey or study (department) Date 

Third National Health and NCHS, CDC 1988-91 
IWrition Examination (HHs) 
Survey (NHANES HI) 

Total Diet Study 1982-89 
(TDs) (E%) 

Nationwide Food 1987-88 
Consumption Survey (U%A) 
(NFCs) 

National Health Interview NCHS and 1986 
Survey on Vitamin and FDA 
Mineral Supplements (HHs) 

Continuing Survey of Food 1985-86 
Intakes by Individuals (USDA) 
(cSFII) 

Population 

Civiliu noninstitutionalizedpopulation 
2 months of age and older. Oversampling of non-
Hispanic blacks and Mexican Americans, 
children <6 years of age, and adults aged 
?60 years. 

NA 

Households in the 48 conterminous Statesand 
individuals residing in those households. The 
sm-vey was composed of two samples: a basic 
sample of all households and a low-income 

Data collected 

Dietay intake (one 24-hour recall and food frequen~), 
socioeconomic and demographic informatio~ biochemical 
analyseaof blood and urine,physical examination, body 
measurements,blood pressure measurements,bone 
densitometry, dietary and health behaviors, and health 
conditions. Two additional 24-hour recalIs for participants 
50 years of age and older. 

Chemical analysis of nutrientsand contaminantsin the U.S. 
food supply. Food composition data are merged with food 
consumption data to estimatedaily intake of nutrientsand 
contaminants. 

For households: quantity (pounds), money vrdue (dollars), and 
nutritivevalue of food used. For individuals lday and 3-day 
food and nutrientintakes by individuals of all ages, names 
and times of eating occasions, and sources of food obtained 

sample of households with incomes s 130% of the and eaten away from home. Data ~dlected over 3 consecutive 
poverty threshold. 

Civilim noninstitutionalizedchildren 2-6 years 
of age and adults 18 years of age and older in 
the United States. 

Individuals in households in the 48 conter­
minous States. The survey was composed of two 
sepamte samples: households with incomes at 
any level (basic sample) and households with 
incomes =13070 of the poverty thresholds (low-
income sample), including in 1985, women 19-
50 years of age and their children aged 1-5 years 
and men 19-50 years of age, and in 1986, 
women 19-50 years of age and their children 
aged 1-5 years. 

days using a lday recall and a 2-day rewrd. Intakes are 
available for 28 nutrientsand food components. 

Prevalence of use; sociodemographic characteristicsof the 
users; intakes of 24 nutrientsfi-om supplements(12 vitamins 
and 12 minerals); potency, form, and the units used to declare 
potency; specific chemical compounds for mineral 
supplements;number of supplementstake~ durationof use, 
and whetherthe supplementwas prescribed. 

Six l-day food and nutient intakes by individuals, names and 
times of eating occasions, and sources of food obtained and 
eaten away from home. Data collected at about 2-month 
intervalsover a l-year period. 



Table 1-2. Sources of data fium the five component areas of the NNMRRP considered in the Third Report on Num”tionMonitoring--continued 

sponsoring 

Component area agency 

and survey or study (department) Date Population Data collected 

Hispanic Health and NCHS 1982-84 Civiliu noninstitutionalized Mexican Americans Dietary intake (one 24-hour recall), food frequency, 
Nutrition Examination (HHs) in five Southwestern States, Cuban Americans in socioeconomic and demographic information, dietary and 
Survey (HHANES) Dade County, FL, and Puerto Ricans in health behaviors, biochemical anrdyses of blood and urine, 

mekopolitan New York City; 6 months-74 years physical examination, body measurements, and health 
of age. conditions. 

Vitamin and Mineral 1980 CiviliarL noninstitutionalized adults 16 years of Prevalence of use, sociodemographic characteristics of the 
Supplement Use Survey (Ri2) age and older in the United States. users, intakes of 24 nutrients (12 vitamins and 12 minerals) 

and other miscellaneous substances, and supplement-use 
behaviors of the users by telephone interview. 

Second National Health and NCHS 1976-80 Civilian, noninstitutionalized population of the Dietary intake (one 24-honr recall), fmd frequency, 
Nutrition Examination (HHs) United States; 6 months-74 years of age. srwioeconomic and demographic information, biochemical 
Survey (NHANES 11) analyses of blood and urine, physical examination, and body 

measurements. 

Nationwide Focal 1977-78 Private households in the 48 conterminous States For household quantity (pounds), money vrdue (dollars), and 
Consumption Survey 
(NFCs) 

@?D%) and the individuals in those households (all 
income and low income). 

nutritive value of food used. For individuals: lday and 3-day 
food and nutrient intakes by individuals of all ages, names 
and times of eating occasions, and sources of food obtained 
and eaten away from home. Data collected over 3 consecutive 
days using a lday recall and a 2-day record. Intakes are 
available for 15 nutrients and food mmponents, 

First National Health and 
Nutrition Examination 

NCHS 
(HHs) 

1971-74 Civili~ noninstitutionalized ppulation of the 
conterminous United States; 1-74 years of age. 

Dietary intake (one 24-hour recall), food frequency, 
socioeconomic and demographic information, biochemical 

Survey (NHANES I) analyses of blood and urine, physical examination, and body 
measurements. 

First National Health 
Examination Survey 

NCHS 
(HHs) 

1960-62 Civili~ noninstitutionrdized population of the 
conterminous United States; 18-79 years of age. 

Socioeconomic and demographic information, biochemicrd 
analyses of blood, physicrd examination, and body 

(NHES1’) measurements. 
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Table 1-2. Sources of data from the five component areas of the NNMRRP considered in the Third Repoti on Num”tion A40niton”ng-continued 

Sponsoring 

Component area agency 

and survey or study (department) Date Population Data collected 

Knowledge,AttWes, and Behavh Assessments 

Survey of Army Female 1993 Volunteers from females entering basic training Nutrition knowledge and beliefs, eating habits, and food 

Basic Trainees (DOD) at Fort Jackson, SC, attitudes; 7-day dietary intakq bone mineral mass, body fa~ 
and “biochemical analyses of blood. 

Behavioral Risk Factor NCCDPHP, 1992 Adults 18 years of age and older residing in Demographic information; heigh~ weight smoking, alcohol 

Surveillance System CDC households with telephones in participating use, weight-control practices, diabetes, preventable health 

(BRFSS) (HHs) states. problems, mammography, pregnancy, cholesterol-screening 
practices, awareness, treatmen~ and modified food 
frequencies for dietary f~ fiui~ and vegetable consumption 
by telephone interview. 

5 A Day for Better Health NCI 1991 Adults 18 years of age and older in the United Demographic informatio~ fruit and vegetable intakq 

Baseline Survey (HHs) states. knowledge, attitudes, and behaviors regarding hit and 
vegetable intake. 

Weight Loss Practices FDA and 1991 Individuals currently tryiig to lose weight Demographic informatio~ body mass index diet history and 

Survey (WLPS) NHLBI 18 years of age and older. other health behaviors; se~-perception of overweight by 

(HHs) telephone interview. 

Youth Risk Behavior Survey NCCDPHP, 1990, 1991 Youths attending school in grades 9-12 in the Demographic informatioxu smoking, alcohol use, weight-

(YRBs) CDC 50 States, District of Columbi~ Puerto Rico, and control practices, exercise, and eating-practices information. 

(HHs) the Virgin Islands. 

Nutrition Label Format 1990, 1991 Primary food shoppers 18 years of age and older. Demographic information objective performance measures 

studies (R$ and preference measures for the various formats for revised 
nutrition label~ frequency of food-label reading, health status 

of household members with respect to heat disease, diabetes, 
high blood pressure, stroke, and cancer; household members’ 
dieting practices with respect to weight control and intake of 

sodium, cholesterol, and fat. 

Diet and Health Knowledge 1989-91 Main meal planner and preparer in households in Self-perceptions of relative intake levels, awareness of diet-

Survey (DHKS) (USDA) the 48 conterminous States who participated in health relationships, use of food labels, perceived importance 
CSFII 1989-91. of following dietary guidance for specific nutrients and food 

components, beliefs about food safety, and knowledge about 
food sources of nutrients. These variables can be linked to 
data on individuals’ food and nutrient intakes horn CSFII 

1989-91. 



Table 1-2. Sources of data from the five component areas of the NNMRRP considered in the Third Report on Nutrition Monitoring+ontinued 

sponsoring 
Component area agency 

and survey or study (department) Date Population Data collected 

Continuing Survey of Food 1989-91 Individuals in households in the 4S conter- One-day and 3-day food and nutrient intakes by individuals 
Intakes by Individuals (USDA) minous States. The survey was composed of two of all ages, names and times of eating ocmsions, and sources 
(CSFII) separate samples: households with incomes at of food obtained and eaten away from home. Data collected 

any level (bssic sample) and households with over 3 consecutive days by use of a l-day recall and a 2day 
incomes s 130$Z0of the poverty thresholds (low- record. Intakes are available for 28 nutrients and food 
income sample). compnents. 

Third National Health and NCHS, CDC 1988-91 Civilian, noninstitutionalixed population Dietmy intake (one 24-hour recall and food frequency), 
Nutrition Examination (HHs) 2 months of age and older. Oversampling of non- socioeconomic and demographic informatio~ biochemical 
Survey (NHANES HI) Hispsnic blacks and Mexican Americans, analyses of blood and urine, physical examination, body 

children <6 years of age, and adults aged measurements, blood pressure measurements, bone 
>60 years. densitometry, dietary and health behaviors, and health 

conditions. Two additional 24-hour recalls for participants 
50 years of age and older. 

Health and Diet Survey FDA and 1983, 1986, Civilim noninstitutionalized adults 18 years Demographic informatio~ data on awareness, beliefs, 
(HDs) NHLB13 1988, 1990 of age and older in the 48 conterminous States. attitudes, knowledge, and rqxwted behaviors regarding food, 

(HHs) nutrition, and healti, se~-repxted heightj weightj health 
history, and health status by telephone interview. 

Nationwide Food 1987-88 Households in the 48 conterminous States and For households: quantity (pounds), money value (dollars), and 
Consumption Survey (USDA) individuals residing in those households. The nutritive value of fcmd used. For individuals: l-day and 3-day 
(NFCs) survey was composed of two samples: a basic food and nutrient intakes by irdkiduals of all ages, names 

sample of all households and a low-income and times of eating occasions, and sources of food obtained 
sample of households with incomes s 130% of the and eaten away from home. Data collected over 3 consecutive 
poverty threshold. days using a lday recall and a 2-day record. Intakes are 

available for 28 nutrients and food compments. 

National Survey of Family NCHS, CDC 1982, 1988 Females 15-44 yerus of age. Demographic information birth weigh4 breastfeeding, and 
Growth (NSFG) (HHs) prenatal care. 
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Table 1-2. Sources of data from the five component areas of the NNMRRP considered in the Third Repoti on Nutrition Moniton”ng--+ontinued 

Sponsoring 

Conpnent area agency 

and survey or study (department) Date Population Data collected 

Food Composition aud Nutrient Data Bases 

National NutrientData Bank NA4 NA4 Nutrientcontent of foods. Data from the National Nutrient 
(NNDB) ~~D]) Data Bank are used in the USDA Survey NutrientData Base 

for analysis of national dietary intake surveys and are also 
made available in published tables of food composition and 
as computerized data bases. Periodic updatesto the data are 
also available on the NutrientData Bank Electronic Bulletin 
130ard. 

USDA NutrientData Base NA’ NA5 A wmputer tile for Agriculture Handbook No. 8 (UDS& 
for StandardReference (&Dj 1992) produced tiom the National NutrientData Bank and 

the main source of the data for the USDA Survey Nutrient 
Dak Mae. This data base includes data on food energy, 28 
food components, and 18 amino acids for about 5,200 food 
items. 

USDA Survey Nutrient Data NA’ NA’ The data base is used for analysis of nationwide dietary 
Base (&%]) intake surveys. It is updated continuously and includes data 

on food energy and 28 food wmponents for >7,100 food 
items. The data base used for CSFII 1989-91 and NHANES 
III 1988-91 contained approximately 6,700 items. 

Food Label and Package Biennially, NA Use of nutritionlabelin~ declaration of selected nutients and 
Survey (FLAPS) (%) 1977-90 ingredients; nutrition claimw other label statementsand 

descriptors; nutrientanalysis of a representativesample of 
packaged foods with nutritionlabels. 



Table 1-2. Sources of data from the five component areas of the NNMRRP considered in the Third Report on Nutn”tion Monitoring-continued 

Sponsoring 

Component area agency 

and survey or study (department) Date Population Data collected 

Food-supplyDetelmimicms 

U.S. Food Supply Series CNPP and 1970-92 U.S. total pqmlation. Quantities of foods available for consumption on a per capita 
ERS7 basis; quantities of food energy, nutrients, and food 

(USDA) components provided by these foods (calculated). 

lWithin each component are% entries are listed in reverse chronological order. Some surveys and studies are listed more than once because their data are used in more than one

component area, ARIEA4, Army Research Institute of Environmental Medicinq DOD, Department of Defensq NCCDPHP, National Center for Chronic Disease Prevention and Health

Promotiou CDC, Centers for Disease Control and Prevention HHS, Department of Health and Human Services; NCHS, National Center for Health Statistics; WIC, Special

Supplemental Nutrition Program for Women, Infants, and Childrerv IHS, Indian Health Service; FCS, Food and Consumer Servi~, USDA U.S. Department of Agriculture BLS,

Bureau of Labor Statistics; DOL, Department of LaboG NCI, National Cancer Institukx FINIS, Human Nutrition Information Servicq FDA, Food and Drug Administratio~ ARS,

Agricultural Research Servicq NHLBI, National Heart Lung, and Blood Institutq CNPP, Center for Nutition Policy and Promotioq ERS, Economic Research Serviuq NA, not

afificable.

‘Legislation passed on Feb. 20, 1994, transfemed the functions and staff of USDA’s Human Nutrition Information Service (HNIS) to the existing Agricultural Research Service (ARS)

of that department.

3Coqxmsored with NHLBI in 1983, 1986, and 1990.

4The work leading to the establishment of the NNDB was initiated in 1892 and has been maintained by USDA since that time. The spmsoring agency is currently ARS.

‘The USDA Nutrient Data Base for Standard Reference was initiated in 1980 and has been maintained by USDA since then. The sponsoring agency is currently ARS.

“The USDA Survey Nutrient Data Base appropriate for the years of the following surveys was used: NFCS 1977-78, HHANES 1982-84, CSFII 1985-86, NFCS 1987-88,

NHANES ~ 1988-91, CSFII 1989-91, and Strong Heart Dietary Survey 1989-91. The sponsoring agency was ARS (USDA) for the 1977-81 and FINN (USDA) for 1981-91.

70n Dec. 1, 1994, the U.S. Food Supply Series work conducted by ARS was transferred to the Center for Nutrition Policy and Promotion (CNPP).


SOURCE IBNMRR (1992) and LSRO, 1994.




●❨ The data provided an opportunity to establish a 
baseline for future comparisons. 

●❨ The data were from studies that used generally 
accepted methodologies and statistical-treatments 
and that had acceptable response rates. 

When two or more NNMRJRP components provided 
similar or complementary (data,information from one 
survey or surveillance system is used in graphic or 
tabular presentations, and other data are mentioned in 
the text. Additional criteria, for selection of specific 
types of data are discussed, as appropriate, in 
chapters 3 through 8. 

Organization of the report 

The TRONM presents information on each survey, 
surveillance system, and area of emphasis of the 
NNMRIW an assessment of food components that 
emphasizes public health issues in national nutrition 
monitoring; and recommendations for improvements 
in the NNMRRP. Chapter 2 presents an overview of 
the general issues that should be considered when 
dietary, nutritional, and nuhition-related health-status 
data are being assessed. These issues include what 
statistical criteria should be. used and how data should 
be reported and interpreted, applied to 
subpopulations, and used for trend analysis. Chapters 
3 through 8 provide updates on each component or 
area of emphasis of the NNMR.RP: 

● 

● 

● 

● 

● 

● 

Population-Based Estimates of the Food Supply and 
Food and Nutrient Availability (ch. 3), 

Household-Based Estimates of Food Consumption 
and Expenditures (ch. 4), 

Food Composition and Survey Nutrient Data Bases 
(ch. 5), 

Food Consumption and Nutrient Intake (ch. 6), 

Nutritional Status and Nutrition-Related Health 
Measurements (ch. 7), and 

Knowledge, Attitudes, and Behavior Assessments 
(ch. 8). 

Household-based estimates of food expenditures are

part of the food-consumption and nutrient-intake

component of the NNMRRP. Because the Expert

Consultants and LSRO concluded that household-

based estimates of food expenditures represented a

dimension of food consumption separate from and

complementary to individual-based estimates of food

consumption ad nutrient intake, this topic is

included as a separate chapter in the TRONM (ch. 4).


Chapter 9 provides an assessment of food

components that are public health issues in national

nutrition monitoring. This assessment was made

using the classi13cation system developed by the

EPONM for the second report (LSRO, 1989).


Recommendations about ways to strengthen the

NNMRRP and to overcome some limitations of the

present system are summarized in chapter 10. The

Expert Consultants and LSRO based these

recommendations on their analyses and interpretation

of NNMRRP data for the TRONM.


The appendices include a glossary and a list of

acronyms and abbreviations, with deftitions (app. I);

the 1989 Recommended Dietary Allowance values

(aPp. II); the statistical and reporting guidelines used

for the TRONM (app. 111);response rates for

NNMRRP surveys and surveillance systems

(app. Iv); and supporting data, notes, and

acknowledgments (aPp. V).
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Chapter 2 

General Considerations in the Assessment of Dietary, Nutritional, and 
Nutrition-Related Health-Status Data 

Introduction 

Comparability in the analysis and reporting of results 
among diverse types of surveys, surveillance systems, 
and other activities is essential for data integration in 
the National Nutrition Monitoring and Related 
Research Program (NNMKRP). The need for 
improved comparability among surveys was 
recognized by the Expert Panel on Nutrition 
Monitoring (EPONM) in Num”tionMonitoring in the 
United States: An UpdateReport on Nutrition 
Monitoring (LSRO, 1989). Since that report was 
published, specific efforts of the Interagency Board 
for Nutrition Monitoring and Related Research 
(IBNMRR) to improve comparability in the 
NNMRRP have focused on using the same food 

.,codes and nutrient composition databases for the 
CSFII 1989-91 and NHANES III 1988-91, 
developing a common core of sociodemographic 
descriptors (IBNMRR Survey Comparability Working 
Group, 1992), and developing statistical and reporting 
guidelines for the TRONM (HNIS/NCHS Analytic 
Working Group, 1993). Most of the data presented 
in chapters 3 through 8 were prepared by Federal 
agencies for inclusion in this report. Other data were 
obtained from agency publications or the peer-
reviewed literature. 

Because the NNMRRP draws upon information from 
many surveys and surveillance systems, commenting 
on all the data and interpreting every component of 
the program are neither possible nor appropriate for 
this report. Each section that follows includes 
information that describes both of the cornerstone 
surveys that have provided data for this repofi CSFTI 
1989-91 and NHANES III 1988-91. Ih addition, 
selected information about other surveys and 

surveillance systems is included to highlight some 
similarities and differences in procedures that must be 
taken into account in comparisons of data horn 
different sources. 

Statistical criteria and other considerations 
in data reporting and interpretation 

Statistical criteria 

In most instances, the reporting and interpretation of 
data for the TRONM followed the recommendations 
of the IBNMRR Survey Comparability Working 
Group (for population-descriptor variables) and of the 
Human Nutrition Jnfonnation Service/National Center 
for Health Statistics (HNEYNCHS) AIMytic Wotig 

Group (1993) (for nutrition-related health variables). 
(See app. III.) In interpreting data for this report, the 
Expert Consultants and LSRO relied upon the 
specific recommendations and suggested practices for 
data reporting and the suggested criteria for 
evaluating the reliability of estimates developed by 
the HNIS/NCHS Analytic Working Group (1993). 
The working group considered those guidelines, 
which assumed a design-based approach, 
representative of conditions that would yield the 
soundest statistical conclusions. The minimurn­
sample-size requirements recommended by the 
working group for estimating specified proportions of 
a distribution given specified design effects are 
shown in table 2-1. 

Design effects are calculated by dividing the actual 
variance horn a complex sample by the expected 
variance of the same estimate if the sample had been 
drawn fkom a simple random sample. When there is 
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s Table 2-1. Minimum sample sizes recommended for estimating a statistic reliably in specified proportions of a distribution given specified design 
effeets 

Desigi effect 

Proportion (p) 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.0 2.5 3.0 3.5 

0.99 800 880 960 1040 1120 1200 1280 1360 1440 1520 1600 2000 2400 2800 

0.95 160 176 192 208 224 240 256 272 288 304 320 4(XI 480 560 

0.90 80 88 96 104 112 120 128 136 144 152 160 2(MI 240 280 

0.85 53 59 64 69 75 80 85 91 96 101 107 133 160 187 

0.80 40 44 48 52 56 60 64 68 72 76 80 100 120 140 

on@y~ 32 ~~ % 42 45 48 ~~ 54 58 61 64 Ou % 112 

—
 30 33 36 39 42 45 48 51 54 57 60 75 90 105


0.55 30 33 36 39 42 45 48 51 54 57 60 75 90 105


0.50 30 33 36 39 42 45 48 51 54 57 60 75 90 105


0.45 30 33 36 39 42 45 48 51 54 57 60 75 90 105


—
 30 33 36 39 42 45 48 51 54 57 60 75 90 105


0.25 32 35 38 42 45 48 51 54 58 61 64 80 96 112 

0.20 40 44 48 52 56 60 64 68 72 76 80 100 120 140 

0.15 53 59 64 69 75 80 85 91 96 101 107 133 160 187 

0.10 80 88 96 104 112 120 128 136 144 152 160 200 240 280 

0.05 160 176 192 208 224 240 256 272 288 304 320 400 480 560 

0.01 800 880 960 1040 1120 1200 1280 1360 1440 1520 1600 2000 2400 2800 

NO’I’E For a simple random sample (SRS), sample size is determined based on the general rule for normal approximation for mid-range proportions (0.25< p 4.75), the mioimum 
sample size is 30. For extreme proportions (p s 0.25 or p 20.75), the SRS sample size (n) satisfies the rule np 28 and n(l–p) >8. For a complex sample, minimum-sample-size 
requirements are adjusted for the relative inefficient in the sample design by a factor equal to the design effecg where design effect equals complex-sample variance divided by 
SRS Wl%UM. 

SOURCE HNIS/NCHS Analytic Working Group (1993). 



no design effec~ that ratio is equal to 1.0. Estimated 
means or proportions in the graphs and tables in 
chapters 3 through 8 are marked with an asterisk if 
they are potentially unreliable. Estimates may be 
unreliable because 1) the sample size on which they 
are based is fewer than a fixed number of individuals 
(e.g., reporting of mean values with statistical 
confidence requires a sample size of 30 assuming a 
design effect of 1.0, or 30 times the design effect for 
design effects greater than 1.0) or 2) the coefficient 
of variation (CV) is greater than a designated value 
(commonly 25% or 30%) set by the agency that 
supplied the data. The CV is calculated as (standard 
error (SE) of the estimate divided by the estimate) x 
100, or as (SE of the proportion divided by the 
proportion) x 100. In appendix VA, potentially 
unreliable estimated means or proportions are marked 
with an asterisk, dagger, or foolnote. 

The TRONM also follows the philosophy expressed 
by the EPONM in the second report, Nutrition 
Monitoring in the United States: An Update Report 
on Nutrition Mom”toring, that a descriptive report best 
serves the needs of the intended audience (LSRO, 
1989). In general, formal statistical procedures were 
not applied to the data, and statements of difference 
should not be interpreted as statistically significant or 
biologically meaningful without further analyses. For 
population characteristics, or descriptors, categorized 
into several levels (e.g., age categorized into age 
decades), the observation of a consistent pattern 
across levels for data for a given variable suggests an 
association between the characteristic and that 
variable. For example, an increase in mean serum 
total cholesterol with each successive decade of age 
suggests that age may be associated with serum total 
cholesterol level. If other scientific studies also 
suggest the existence of a difference associated with 
a variable, then the finding of a large difference in 
surveys evaluated for this report is probably 
meaningful. However, if the existence of a large 
difference is not consistent with other published 
scientific reports, the finding must be replicated in 
order for its importance to be evaluated. 

Formal statistical methods, such as muMple­
comparison techniques, could be applied to adjust for 
the number of comptisons that are implicitly 
included when only one difference is singled out for 
comparison. These types of procedures often mask 
real differences because the procedures emphasize 
type I errors (falsely concluding that a difference 
exists) at the expense of type II errors (falsely 

concluding that a difference does not exist). The 
Expert Consultants and LSRO shared the philosophy 
of the EPONM when they were interpreting nutrition 
monitotig data for the TRONM that is, they were 
more concerned about failing to find real differences 
than about finding differences that may not exist. 
The informal evaluative procedures described above 
are consistent with this philosophy. 

Coverage and noncoverage of certain 
population groups 

The surveys and surveillance systems that provided 
data for the NNMRRP were originally designed for 
specific purposes that help fuKill the role of the 
administering agency in policy and program planning 
and evaluation and in assessment of public health 
stalus. For this reason, no single survey or 
surveillance system completely characterizes the 
dietary and nutritional status of the heterogeneous 
U.S. population for nutition monitoring purposes. 
However, each of the contributing surveys and 
surveillance systems provides data that augment and 
substantiate information provided by other 
components of the program. 

National surveys and surveillance systems 

The national surveys and surveillance systems 
participating in the NNMRRP, such as NHANES III 
1988-94, CSFII 1989-91, and BRFSS, target the 
noninstitutionalized population of various age ranges 
who reside in households in the entire United States 
or in the 48 contentious States. Participation in 
these surveys and surveillance systems requires a 
fixed address for mailings or personal interviews or, 
for those surveys conducted by telephone interview, a 
telephone. Because of these requirements, such large 
national surveys do not consistently cover populations 
of people with no fixed addresses (migrants and 
homeless people), military personnel (those living on 
base in the United States and overseas), people living 
in institutions (long-term-care facilities and prisons), 
and American Indians living on reservations. 
Although samples for national surveys and 
surveillance systems include ethnic subgroups such as 
Asian Americans and Pacific Islanders, the numbers 
of participants in these subgroups are typically not 
sufficient to allow analysis by subgroup. Sizes of 
some of these subgroups in the total population are 
shown in table 2-2. 
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Table 2-2. Estimates of population groups in the 
United States in 1990 

Population group Number 

Total population 248,710,000 
Civilian 247,759,000 
White 208,704,000 
Black 30,483,000 
American Indian and Alaska Native 2,065,000 
Asian and Pacific Islander 7,458,000 

Group-quarters population, toltal”z 6,698,000 
Institutionalized people, totalz 3,334,000 

Correctional institutions 1,115,000 
Juvenile institutions 104,000 
Nursing homes 1,772,000 

College dormitories 1,954,000 
Military quarters 590,000 
Emergency shelters for homeless 

people 190,000 
People visible in street locations 50,000 

lThese populations are not included in samples for nationally

representative surveys.

‘These numbers include people in other types of group quarters

and other institutionalized people not shown sqmrately.


SOURCE U.S. Bureau of the Census (1994).


Surveys and surveillance systems for population 
subgroups 

Without oversampling (i.e., without sampling 
disproportionately), some groups may be included in 
national surveys in numbers that are inadequate for 
subgroup analysis. Surveilhnce systems such as the 
Pregnancy Nutrition Surveillance System (PNSS) and 
the Pediatric Nutrition Surveillance System (PedNSS) 
target specific populations, such as low-income, high-
risk pregnant women, infants, and children 
participating in publicly funded health, nutrition, and 
food-assistance programs such as the Special 
Supplemental Nutrition Program for Women, Infants 
and Children (lVIC). Suchl targeted systems include 
only pregnant women, infants, and children who meet 
eligibility requirements for program participation. 
Although the data should reflect what is occurring in 
the population participating in these programs, results 
may not be generalizable to the entire population. 
Changes in the characteristics of these populations 
and in the number of States participating may occur 
over time, making analyses of trends and patterns 
even more difficult. 

Population changes 

The U.S. population is changing, and when survey 
results are being interpreted and future surveys are 
being planned, attention should be given to the 
characteristics of the population particularly to 
changes in dietary and nutritional status over time. 
Characteristics of the population that are key to the 
interpretation of nutrition monitoring data include 
1) the size of the total populatio~ 2) tie distribution 
of households of various sizes, 3) the age structure 
(or age-sex composition) of the population, 4) the 
racial and ethnic composition of the population, 
5) the percentages of women in the labor force, 
6) the distribution of income, and 7) other 
demographic shifts (e.g., migration to various regions 
of the country and shifts between metropolitan and 
nonmetropolitan areas). 

The U.S. population continues to grow at a rate of 
about 1$ZO per year. The total population was 
248.7 million in 1990. By 2020, the total population 
is expected to be nearly 326 million, or an increase 
in people using the food supply in the United States 
of approximately 75 million (U.S. Bureau of the 
Census, 1994). In particular, the population is 
growing older, living Ionger, residing in smaller 
households, aud migrating principally to the South 
and West. Expected changes in several 
characteristics important for nutrition monitoring 
efforts are detailed in the following paragraphs. 

Household size 

Household size and characteristics have changed 
significantly since 1960 (U.S. Bureau of the Census, 
1994). In 1960, mean household size was 
3.33 people; in 1990, it was 2.63 people. The largest 
decrease was observed between 1970, when mean 
household size was 3.14, and 1980, when it was 
2.76 people. In 1980, family households made up 
74% of all households; in 1990, they made up 71%. 
A drop in married-couple family households was 
observed between 1980, when 61% of family 
households ‘weremarried-couple families, and 1990, 
when 57% were in this category. Single-parent 
families increased from 13% of households in 1980 
to 15% in 1990, with most single-parent households 
headed by females. Nonfamily households increased 
from 26% of households in 1980 to 29% in 1990. 
Single-person households made up 23% of all 

22




households in 1980 and 25% in 1990. The number 
of unmarried couples living in the same household 
increased by 80% from 1980 to 1990 (U.S. Bureau of 
the Census, 1994). Over half of all households in 
1990 consisted of only one or two people. Effects of 
household size on food consumption patterns are 
discussed in chapter 4. 

Age distribution 

The median age of the population increased from 
28.0 years in 1970 to 32.8 years in 1990. This trend 
is expected to continue through at least the first half 
of the next century, with a median age of 35.5 years 
expected in 2000 (U.S. Bureau of the Census, 1994). 
Of particular interest for nutrition monitoring is that 
the percentage of the population 65 years of age and 
older grew at an average annual rate between 1980 
and 1990 of 2.2%. This rate was more than double 
the rate of increase for the total population. In 1980, 
11.2% of the population (about 25 million people) 
was 65 years of age and olde~ in 1990, 12.5% (about 
31 million) was in this age category, Between 1980 
and 1990, there was a disproportionate increase in 
people 85 years of age and older. The average 
annual growth rate of this group was 3.5%. Jn 1980, 
0.9% of the population was 85 years of age or older 
in 1990, 1.2% was in this age category (HIM, 1993). 
According to projections from the U.S. Bureau of the 
Census (1994), about 2.1% of the U.S. population 
will be 85 years of age or older in 2020. This 
increase means that more and more Americans will 
be concerned about nutrition and the health 
implications of food and about eating foods that meet 
their special needs, such as low-sodium, low-fat, or 
cholesterol-flee foods. 

The trend toward an increasing number of older 
people is expected to continue into the next century. 
Between 1990 and 2020, population groups 18-24, 
25-34, and 35-44 years of age are expected to show 
small increases (l-3%) while population groups 
45-54, 55-64, and 65 years of age and older are 
expected to increase by 50-lCO%. In 1990, there 
were about 31 million people 65 years of age and 
older in the United States; in 2020, there will be 
about 53 million (U.S. Bureau of the Census, 1994). 
As noted in chapter 6, this population shift has 
important implications for nutrition monitoring. 

Racial and ethnic composition 

Changes in proportions of racial/ethnic subgroups are 
expected between 1990 and 2020 (U.S. Bureau of the 
Census, 1994). The fastest-growing ethnic groups are 
Hispanic and Asian. In 1990, about 76% of the 
population was non-Hispanic white, about 12% was 
non-Hispanic black, about 9% was of Hispanic 
origin, and about 3% was of Asian origin. In 2020, 
these proportions are expected to be about 64% for 
non-Hispanic whites, 1390 for non-Hispanic blacks, 
16% for Hispanics, and 7% for Asians. Implications 
of these changes for nutrition monitoring are noted in 
chapter 6. 

Women in the labor force 

The percentage of women in the labor force has 
continued to increase between 1980 and 1990. In 
1980, about 52% of women 16 years of age and 
older were in the labor force; in 1990, this figure had 
risen to 58%. This trend suggests that there will 
continue to be little time for food preparation by 
much of the population and that the use of 
convenience and preprepared foods will increase. 
Convenience, not surprisingly, is now one of the 
most important attributes of food products. 
According to Senauer et al. (1991), half of all women 
do not like to cook every day, and three-quarters 
want to finish cooking as quickly as possible. 

Household income 

Median annual household income in 1990 in the 
United States was $29,943 in 1990 dollars. Mediau 
incomes dfiered by race and Hispanic origin, with 
median incomes of $31,231 for white households, 
$18,676 for black households, and $22,330 for 
Hispanic households. In 1990, neafly 14% of the 
total population had incomes below the poverty level. 
About 11% of the white population, 32% of the black 
population, and 28%Jof the Hispanic population had 
incomes below the poverty level. The distribution of 
income has been changing over time. Greater 
numbers of households now fall into either the “low-
income” category or the “high-income” category, 
resulting in what the popular media calls the 
“shrinking middle class.” 
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Other demographic characteristics 

In 1990, approximately 79% of the U.S. population 
lived in metropolitan areas while 21% IIivedin 
nomnetropolitan areas. In that year, about 20% lived 
in the Northeast, 2470 in the Midwes~ 34’%0in the 
South, and 21% in the West,, Projections for 2010 
suggest that the percentages of the population living 
in the Northeast and Midwest will fall to about 18’ZO 
and 22%.J,respectively, while percentages living in the 
South and West will increase to about 36% and 24%. 
Typically, when people change locations, they shed 
some old food habits and acquire some of the tastes 
indigenous to their new region. 

Different age groups among surveys 

Age ranges of individuals included in tlhe most recent 
cycles of C!N?II1989-91 and NHANES III 1988-91 
are broader than those included in earlier cycles of 
these surveys. People of all ages were included in 
CSFII 1989-91, and individuals 2 months of age and 
older were included in NHANES 1111988-91. 
Previously, NHANES II 1976-80 and HHANES 
1982-84 included people 6 months-74 years of age. 
CSPII 1985-86 included women 19-50 years of age 
and their children 1-5 years of age, and men 
19-50 years of age. Inclusion of nearly identical age 
ranges for NHANES III 1988-91 and CSFH 1989-91, 
and use of uniform age groupings (IBNMRR Survey 
Comparability Working Group, 1992) for the data 
analysis have broadened the potential for comparisons 
between these two surveys. 

The age ranges in the NNMRRP surveys and 
surveillance systems other than CSFII 1989-91 and 
NHANES III 1988-91 are more restricted because of 
their primary purposes. For example, the National 
Survey of Family Growth (NSFG) included only 
women of reproductive age (15-44 years of age); the 
BRFSS and the Weight Loss Practices Survey 
(WLPS) included people 18 years of age and older 
and the Youth Risk Behavior Survey (YRBS) 
included only high school students. Although the age 
ranges targeted by particular surveys may differ, the 
application of the recommended uniform age 
groupings for data analyses allows for certain 
comparisons of data among NNMRRP surveys. 

Response and adjustments for norwesponse 

Low rates of response in surveys raise concern about 
the validity and generalizability of the surveys’ data. 
When survey response rates are low, the demographic 
characteristics that may be associated with food 
consumption in the sample population may be 
compared with the corresponding demographic 
characteristics from another nationally representative 
sample from a survey that had an acceptable response 
rate and that was conducted at or about the same 
time. Use of the data can then be evaluated in terms 
of the size of the differences in demographic 
characteristics between the surveys and the strength 
of associations between a particular demographic 
characteristic and food consumption. Response rates 
for surveys considered in this report are tabulated in 
appendix IV. 

Nonresponse, which contributes to nonsampling 
errors, may occur at various levels in surveys. For 
example, in NHANES III 1988-91, individuals in the 
households included in the survey may not be 
interviewed or interviewed subjects may not be 
examined (each a type of “unit nonresponse”), and 
subjects who are interviewed and examined may not 
complete all items (“item nonresponse”). Similarly, 
in CSF’fI 1989-91, individuals in the households 
selected may not be interviewed for the household 
portion of the survey individuals interviewed for the 
household portion may not be interviewed for the 
individual 24-hour recall; and those who complete the 
24-hour recall may not participate further or may 
only partially complete one or both days of dietary 
records. In telephone interviews, complete or partial 
nonresponse occurs if a participant cannot be reached 
or ends the interview, Differences in definitions and 
in interpretation of questions, interviewer variability, 
and coding or recording errors may also contribute to 
nonsampling errors. Several approaches are used to 
deal with nonresponse. No method is perfect, and all 
are based on assumptions that may or may not be 
correct. 

General approaches to adjusting survey data for 
nonresponse were described in the second report on 
nutrition monitoring (LSRO, 1989). These 
approaches include weighting and imputation 
procedures, such as predicting missing values from 
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regression equations and from the sample mean for 
people with similar characteristics or from the value 
of another person with the same characteristics 
(“hot-” and “cold-deck” approaches, respectively). 
Specific aspects of nonresponse in some of the larger 
surveys that contributed data to this update report are 
discussed below. 

NHANES Ill 1988-91 

Overall analytic response rates for each survey were 
calculated by muhipl ying the participation rates for 
each survey component. In NHANES III 1988-91, 
100% of households were screened, and 86% of 
those screened were interviewed. Eighty-nine percent 
of those interviewed were examined in the mobile 
examination center (MEC), which results in a MEC 
examination rate of 77% (100% x 86% x 89%); 95% 
of those examined completed l-day recalls, which 
results in an overall analytic rate of 73%. 
Examination rates were higher for non-Hispanic 
blacks and Mexican Americans (about 80%) than for 
non-Hispanic whites (about 70Yo). Such rates were 
greater than 70% in all racial/ethnic groups through 
59 years of age, and they decreased with each 
additional decade of age. The lowest examination 
rate was in individuals 80 years of age or older (53% 
across racial/ethnic groups). Procedures for adjusting 
for nonresponse and selected techniques for imputing 
missing data wem reported by Ezzati and Khare 
(1991, 1992) and Ezzati-Rice et al. (1993, 1994). 
Nonresponse bias has been evaluated for NHANES 
III 1988-91, along with recommendations for 
studying potential bias in any survey analysis @hare 
et al., in press; Mohadjer et al., 1994). 

HHANES 1982-84 

In HHANES 1982-84, 87% of Mexican Americans 
were interviewed and 75% were examined, 89% of 
Puerto Ricans were interviewed and 75% were 
examined, and 7970 of Cuban Americans were 
interviewed and 61% were examined. The 
respondents and nonrespondents from the Mexican-
American and Puerto Rican groups did not appear to 
differ in the variables examined by the EPONM in 
1989. 

CSFI1 1989-91 

In the CSFII 1989-91, 84% of target households were 
successfully screened. Of those screened, 80% 
completed a household interview, and 86% of the 
individuals in participating households provided 
complete l-day intake information. Thus, the overall 
analytic response rate for a l-day intake was 58% 
(84% x 80%x 86%). For each year of the survey, 
response rates were higher for the low-income sample 
than for the basic sample, which included all income 
levels. 

DHKS 1989-91 

To be considered for DHKS 1989-91, a CSFII 
1989-91 household was required to have completed a 
household interview before completing a DHKS 
interview; of the households that completed a 
household interview (67%), 85% completed a DHKS 
interview. The overall DECKS1989-91 household 
response rate, then, was 57% (67% x 85%). 
Sixty-seven percent provided 3 days of dietary intake. 
The overall analytic response rate was thus 45’%. 
Response rates were higher for the low-income 
sample than for the basic sample for each year of the 
survey. 

NFCS 1987-88 

Response rates in NFCS 1987-88 were very low. For 
the household component that estimated food used by 
households during a 7-day period and the cost of that 
food, the final response rate was 37%. For the 
individual food consumption portion of the survey, in 
which data were collected on foods eaten by 
indhiduals in the same households during a 3-day 
period, 31% of targeted individuals completed the 
first-day dietary intake and 25% completed the 
dietary recalls and records for all 3 days (Guenther 
and Tippett, 1993). A ~gression weighting approach 
was developed and used to adjust for nonresponse 
(Fuller et al., 1993). Scientists differ in their 
opinions about whether this approach or any alternate 
adjustment procedures can provide unbiased estimates 
of dietary intake in the United States (Guenther and 
Tippett, 1993; LSRO, 1991). Because data were 
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available from C!SFII 1989-91, which was more 
recent and had a better response rate, C!SFII 1989-91 
data were used together with NHANES III 1988-91 
and HHANES 1982-84 data to examine dietary 
intakes of the general population and population 
subgroups. 

Data from tie household portion of NFCS 1987-88 
are used in this report to examine changes in 
household food consumption and expenditures 
between the NFCS 1977-78 and NFCS 1987-88. 
Procedures to adjust for nonresponse in the two 
surveys were described by Fuller et zd. (1993) and 
Lutz et al. (1992, 1993). When the data on the 
sociodemographic and economic characteristics of 
households were examined, they appeared to be 
adjusted sufficiently to provide reasonable estimates 
of food consumption and expenditures at the 
household level. 

Sample weights, varlanoes, and design 
effects 

Because of the stratified, multistage designs used in 
large national surveys designed to be representative 
of the U.S. population, traditional methods of 
statistical analysis based on the assumption of a 
simple random sample are not applicable. All 
individuals do not have the same probability of being 
selected in surveys with complex designs; therefore, 
to provide estimates of population means, medians, 
and other descriptive statistics that would have been 
obtained if tie entire sample had been surveyed, the 
responses of each sample person must be weighted to 
account for the probability of being selected and for 
the response rate. Likewise, because of complex 
survey designs, estimates of variance cannot be 
calculated clirectly using methods for random 
sampling. Variances that aocount for the effects of 
sampling techniques, such aa clustering and 
stratification, must be calculated. Design effects are 
often used to estimate some of the effects of the 
various sampling techniques used with complex 
survey designs (see table 2-1). A design effect is the 
ratio of the actual variance alf an estimate from a 
complex sample to the expected variance of the same 
estimate from a simple random sample. 

Recommendations on joint policy for variance 
estimation and statistical reporting standards for 
NHANES Ill 1988-91 and CSFII 1989-91 were 
summarized by Ihe HNIS/NCHS Analytic Working 
Group (1993). Methods to use in anaiyzing 
NHANES 1111988-91 and HHANES 1982-84 data 
that account for the complex survey design, the use 
of sample weights and estimation of variance, and the 
determination of design effects have been described 
in detail (CDC, 1992; Delgado et al., 1990; Landis 
et al., 1982; NCHS, 1985; Rowland and Forthofer, 
1993; Yetley and Johnson, 1987). Similar 
information is provided for users of CSFII data 
(USDA, in press). 

The analyses of CSFH 1989-91 and NHANES III 
1988-91 included in this report are based on the use 
of appropriate procedures for weighting and 
estimating variances and take into account the 
complex survey design for each survey. For 
reporting purposes, an average design effect of 2.3 
across variables was assumed for CSFII 1989-91. 
Variable design effects were used for all NHANES 
and NHES analyses. Average design effects were 
calculated separately for each descriptive analysis for 
any specific dependent variable. These average 
design effects were generally less than 1.5. Analyses 
of other NNMRRP components included in this 
report have been conducted using the guidelines of 
the HNIS/NCHS Analytic Working Group, inasmuch 
as possible, coupled with the experience and expertise 
of statisticians in the agencies admhistering the 
surveys and surveillance systems. 

PNSS and PedNSS take advantage of information 
already being collected by public health programs. 
Those surveillance systems’ populations are thus 
considered convenience samples and cannot be 
generalized. They include only high-risk pregnant 
women, infants, and children who participate in these 
programs. The Centers for Disease Control and 
Prevention (CDC) analyzes the PNSS and PedNSS 
data. 

PNSS and PedNSS information is collected on each 
individual who participates in certain public health 
programs. CDC uses an extensive editing process to 
eliminate any invalid data items. Because these data 
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are from the whole population that is under 
surveillance, they are not weighted. Variances are 
not calculated for the national data set. 

Data-collection methods used In selected 
NNMRRP surveys and surveillance systems 

The data-collection methods used in each survey 
were evaluated for this report in terms of their 
applicability to nutrition monitoring. Issues to 
consider include whether recently developed or 
improved methods vs. past methods were used, 
whether the methods allow comparability over time, 
and what limitations the methods may introduce in 
applying the data to small geographic regions or 
small subgroups of the population. 

The methodology used for NFCS has traditionally 
included the collection of data on household food use 
for the 7-day period before the interview and on 
individual food consumption data on the day before 
the interview (by 24-hour recall) and on the day of 
the interview and the following day (by food 
records). Methods have generally been selected to 
provide for comparabdity over time. In CSFII 
1989-91, 3 consecutive days of individual food 
consumption data were also collected by a single 
24-hour recall and 2 days of food records. In DHKS 
1989-91, main meal planners and preparers in 
households that participated in CSFII 1989-91 
provided information by telephone interview about 
their knowledge and attitudes about dietary guidance 
and food-safety and food-choice decisions, which 
could then be coupled with information on their 
nutrient intakes collected in CSFII 1989-91. No 
household-level food-use data were included in CSFII 
1989-91. 

Trained interviewers conducted dietary interviews for 
NFCS 1987-88 and CSFII 1989-91 in the home. The 
interviewers, who we~ knowledgeable about food 
and food preparation were trained to use a food-
information guide to probe for detailed information 
about the foods eaten. The h-home setting allowed 
the interviewer to gather package-weight and 
ingredient information from food labels and 
descriptions of home-prepared mixtures from the food 
preparers. Procedures for handling unusual foods and 
interviewing situations were provided in the field 

manual that all interviewers received during their 
training. The population samples for these surveys 
were designed to provide national coverage year-
round. 

Data-collection methodologies for NlL4NES HI 
1988-91 included household interviews, 24-hour 
dietary recalls, physical examinations, body-
composition measures, and biochemical and 
hematological assays selected for both descriptive and 
analytic capabilities. NCHS solicited and received 
recommendations about methodology for use in 
NHANES HI 1988-91 from several sources, including 
independent expert working groups, participants in an 
HHS dietary-methodology workshop (NCHS, 1992), 
Klasing and Pilch (1985), and other groups within 
and outside government. The solicitation process 
was summarized in the Plan and Operation of the 
Third National Health and Nutrition Exazninution 
Survey, 1988-94 (NCHS, 1994) and by Woteki et al. 
(1988). 

Extensive training of interviewers and examiners, 
pretesting and refinement of interview and 
examination procedures, use of computer-assisted 
Personal-intemiewing procedures and automated data-
collection procedures, and use of a standard 
environment and operation allowed for collection of 
data under identical conditions for all locations in 
NHANES III 1988-91. The relevant protocols were 
described in detail by Briefel (1994), Briefel and 
Johnson (1990), Gunter and McQuillan (1990), 
NCHS (1994), and WestaL Inc. (1991, 1992). 

For PNSS and PedNSS, CDC and the participating 
States have collaborated on developing a list of 
standard data items and questions. States have 
adapted their existing computer and data-collection 
mechanisms to ensure that all of the information 
required by each surveillance system is collected. 
Local clinic staff collect the data as part of the 
routine health care of participating individuals. CDC 
provides materials and training to State and local 
clinic staff on standardized anthropometic 
techniques, proper laboratory techniques for 
hematology, and the basics of how to ask for 
behavioral information. This training occurs over 
2-to 3-year cycles, approximately, within the 
participating States. 
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Limitations of the data 

Most epiderniological data included in the NNMRRP 
are cross-sectional, and different people are most 
likely to be selected as participants in each cycle of a 
survey. Cross-sectional data may provide accurate 
information about the characteristics and status of the 
target population at single points in time; however, 
extreme caution must be exercised when cross-
sectional data collected on different samples of the 
population at different times are used to assess 
changes over time. Limitations to the use of cross-
sectional data for time-trend analysis are discussed 
below. 

Survey and surveillance data often provide better 
estimates of means, proportions, and percentiles at 
the central portion of the distribution lhan at the 
extremes. Less variance is associated with measures 
made at the center of the distribution, and smaller 
cell sizes are needed for reliable estimates, unless 
there is a large measurement, or nonsampling, error. 
Estimates of the upper and lower percentiles are less 
reliable because the variability inherent in these 
values and Uheeffect of bias are greater at the 
extremes of the distribution, even for the population 
as a whole. 

Differences in methodologies among and within 
surveys limit the comparability of data. Many 
surveys in the NNMRRP use complex survey 
designs, which-although appropriate for the primary 
ptuposes of the survey-result in differences in 
sampling strategies that can limit comparisons of data 
among surveys. The use of different questions, 
interview methodologies, and analytical laboratory 
methods for different survey~sor between different 
cycles of the same survey precludes some direct 
comptisons of data. In addition, the use of different 
cutoff values among and within surveys may result in 
the evaluation of different aspects of nutritional or 
health status, and the results may not be comparable. 
Discussions of data presented in chapters 3 through 8 
include cautions about comparisons because of such 
differences. 

The target populations of pmticular surveys may 
restrict comparisons of data among surveys. For 
example, because of the high-risk populations 
targeted in lPNSS and PedNSS, data from these two 
surveillance systems cannot be used to characterize 
the status of all pregnant women, infants, and 
children. hTonetheless, the data are valuable for 

identi~ing some nutrition-related parameters of 
concern, such as risk of anemia in high-risk 
populations participating in government-sponsored 
programs. 

Analytical data that provide the basis for prevalence 
estimates may differ among surveys, and some 
comparisons among surveys may not be possible. 
For example, prevalence values for iron-deficiency 
anemia based only on hemoglobin and hematocrit 
data collected in PNSS and PedNSS differ from 
prevalence values for iron-deficiency anemia based 
on multiple measures of iron status in NHANES. 
Thus, differences in estimates of prevalence of 
anemia between NHANES on the one hand and 
PNSS and PedNSS on the other maybe the result of 
differences in definition of anemia or methodological 
dtierences as well as, or instead of, population 
differences. 

Appropriate uses of the data 

Data collected from nationally representative samples 
can be used to describe the total population and some 
large subgroups of the population but not all age or 
racial/etbrdc subgroups. With appropriate 
oversarnpling of subgroups (e.g., low-income 
individuals or elderly people in racial/ethnic 
subgroups), the data can also be used to describe the 
status of particular age, income, or racial/ethnic 
subgroups. 

The quality of survey and surveillance data may vary, 
depending on what is being measured. Because of 
the cross-sectional nature of most components of the 
NNMRRP, the data maybe used to provide 
assessments of dietary status, nutritional status, and 
nutrition-related health status of populations and of 
the roles of factors associated with these conditions at 
the points in time when the data were collected. The 
dietary, nutritional, and nutrition-related health status 
of individuals cannot be determined from data 
collected for nutrition monitoring purposes, however. 
Issues to consider when these data are being used to 
evaluate changes over time are dkwussed in the 
following section. 

The interpretation of epidemiological data about 
relationships between diet and health status must be 
made with caution because neither nutritional status 
nor health status can be observed directly. Inferences 
about both must be made from indicatom that are 
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associated with a large degree of uncertainty (ware 
et al., 1981). However, when supported by clinical, 
pathological, and experimental evidence, results fium 
epidemiological studies can provide a basis for 
making judgments of causality. The U.S. Surgeon 
General’s Advisory Committee on Smoking and 
Health (HEW, 1964) summarized the role of statistics 
in epidemiological studies, including its criteria for 
establishing causality, as follows: 

“Statistical methods cannot establish proof of a 
causal relationship in an association. The causal 
significance of an association is a matter of 
judgment which goes beyond any statement of 
statistical probability. To judge or evaluate the 
causal significance of the association between the 
attribute or agent and the disease, or effect upon 
health, a number of criteria must be utilized, no 
one of which is an all-sufficient basis for judgment. 
These criteria include: 

a) the consistency of the association 
b) the strength of the association 
c) the specificity of the association 
d) the temporal relationship of the association 
e) the coherence of the association.” 

In recognition of these criteria the data analyses 
included in chapters 3 through 8 are intended to 
describe dietary status, nutritional status, nutrition-
related health conditions, and statistical associations 
rather than to establish causal relationships. It should 
also be noted that although the data are used by 
Federal agencies and other groups for program 
evaluation, the TRONM is not intended to serve 
the purpose of program evaluation. 

Applicability of the data for trend analysis 

As indicated above, determining whether comparisons 
can be made among cross-sectional data collected at 
different times must be done carefully. To establish 
that there are differences in dietary intakes overtime, 
certain conditions must be met (Guenther et al., 
1994). The survey designs and sampling strategies 
must yield estimates for the same or nearly the same 
target population. The dietary data-collection 
methodologies should be the same or very similar. 
The values in the survey nutrient data bases should 
be appropriate for foods at the time they were eaten, 
and older food consumption data bases should be 

revised so that any artifactual differences are 
removed. 

When nutritional status or nutrition-related health 
status is being analyzed, the conditions that should 
remain consistent include the survey design and 
sample selection, the methodology (including 
interview procedures), the analytical methodology for 
biochemical analyses, the procedures used for 
anthropometric measurements, and the assumptions 
that underlie the analytical procedures. If changes 
are made in the survey desi~ the data-collection 
methodology, laboratory analyses, or statistical 
analyses, comparison studies are needed to determine 
whether data are directly comparable and, if not, 
whether adjustment is possible (Johnson and Woteki, 
1990). AU comparisons should be evaluated to 
determine whether observed changes (or lack of 
changes) are real or ardfactual. 

Data for surveillance systems are coIlected 
continuously over time to monitor trends in the 
targeted populations. Although characteristics of the 
targeted populations may vary over time, the data 
collected are generally regarded as n#Iecting trends 
in the targeted populations overtime. Changes in 
methodologies and in the quality of data may also 
affect apparent trends in the targeted populations. 

Few comparisons over time were made in the 
TRONM. When compmisons were made overtime, 
consistency in survey designs, sample selection, and 
data-collection methodologies were examined 
Carefillly. 
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Chapter 3


Population-Based Estimates of the Food Supply and Food and Nutrient

Availability 

Introduction 

Food-supply estimates are an important component of 
the NNMRRP because they provide unique and 
essential information on the amount of food and 
nutrients available for human consumption. Food-
supply data are also invaluable for monitoring the 
potential of the food supply to meet the nutritional 
needs of the U.S. population and for examining 
relationships between food and nutrient availability 
and nutrient-disease associations. Economists find 
these data particularly useful when estimating how 
responsive consumer demand is to changes in price 
and income (Putnam and Allshouse, 1993). 
Figure 3-1 highlights the relationships of the various 
components of the food supply to the other 
components of the conceptual model. 

This chapter updates data from the second report on 
nutrition monitoring (LSRO, 1989) on the annual 
average total available supply and per capita 
consumption of food commodities in the United 
States for the 20-year period 1972 through 1992. 
Also updated in this chapter are data from the second 
report on the amounts of nutrients in foods available 
for consumption between 1970 and 1990 and the 
percentage contributions of major food groups to 
nutrient availability in 1990. 

Background 

The U.S. food-supply-series data provide measures of 
national aggregate consumption of several hundred 
foods. It is the only source of time-series data in the 
United States that provides historical data on food 
and nutrient availability dating back to the turn of the 

century. The types of data that can be derived from 
the U.S. food-suppIy series include 1) the total 
available supply of food commodities per year, 
2) per capita consumption of food commodities per 
year, 3) per capita per day nutrient availability, and 
4) estimates of percentage contributions made by 
major food groups to nutrient availabtity. These 
four types of data and the sources of these data are 
summarized in table 3-1. Because food-supply data 
extend back to 1909, they are often used to examine 
trends in the totaI available food supply and in the 
amount of food and nutrients available for 
consumption in this country. 

Most data are collected near the farm and at primary 
processing levels. USDA’s Economic Research 
Service (ERS) converts food available for 
consumption from primary weight to retail-weight 
equivalents using conversion factors that account for 
subsequent processing, trimming, shrinkage, or loss 
in the distribution system. Retail-weight equivalents 
measure food availability as if all food were sold 
through retail food stores. Much of this food is also 
sold through wholesale channels to restaurants, 
hotels, and other away-from-home food 
establishments and to schools, camps, hospitals, and 
other institutions. Food categories are defined as 
basic food commodities-for example, beef, wheat 
flour, and com sweeteners. Few data are available 
for many further-processed products, such as bread 
and other bakery products, soups, and prepared foods 
in general. Because foods are measured before they 
are combined into their final form, only a small 
number of foods (approximately 400) need to be 
measured to account for all the different forms of 
food marketed in the United States (Gernor and 
Zizz% 1994). 
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Table3-1.Types snd sources of data on the food supply, disappearance, and nutrient availability used in 
chapter 3 of the Third Report on Nutrition Monitoring 

Type of data 

Annual total available supply of food commoditiesin the 
U.S. food SU@y 

Annual per capita consumption (disappearanceof food 
commoditiesin the U.S. food supply) 

Daily per capita availabil@ of nutrients in the U.S. food 
suppIy 

Food sounxx of nutrients in the U.S. food supply 

Source of data 

U.S. Food Supply, 1970-92(USDA ERS) 

U.S. Food &q@y, 1970-92 (USDA,ERS) 

Nutrient Content of the U.S. Food Supply, 1909-90 
(USDA,ARS)’ 

Nuhient Content of the U.S. Food Supply, 1909-90 
(USDA ARS)2 

TJSD~ U.S. Department of Agriculture; ERS, Economic Resesrch Service; ARS, Agricultural Research Service.

~S~~&~~ the U.S. Food Supply Series work conducted by ARS was tran.sfemd to the Center for Nutrition Policy snd Promotion


, 

SOURCE LSRO, 1994. 

Types and sources of data 

The U.S. food-supply series is derived from records 
of commodity flows fmm production to end uses 
(Putnam and Allshouse, 1993). Supply and 
utilization balance sheets are developed for each 
major commodity ffom which human foods are 
produced. The total available supply of a food 
commodity is calculated as the sum of production, 
imports, and beginning-of-the-year inventories. For 
most food commodities, exports, industrial uses, farm 
inputs (seed and feed), and end-of-the-year 
inventories represent measurable nonfood uses (i.e., 
“utilization”). The amount of food that remains after 
subtracting these nonfood uses from the total 
available supply represents fwd that “disappears” 
into the marketing system and is thus avtiable for 
human consumption. TM residual component is 
often referred to as “food disappearance.” Food 
disappearance data serve as a basis for estimating 
annual per capita consumption, which is done by 
dividing total food disappearance by the total U.S. 
population on July 1. Per capita per day nutrient 
availability is subsequently calculated from per capita 
consumption data. These key relationships are 
summarized below: 

Total available food supply = production+ 
imports + beginning-of-the-year inventories 

Consumption is a function of disappearance, or 
Consumption = ~1 (disappearance) 

Per capita consumption = consumptioII/U.S. 
population 

Per capita nutrient availability is a function of per 
capita consumption, or 
Per capita nutrient availability = f2 (per capita 
consumption) 

For further information on the methodology used for 
calculating food-supply estimates, refer to the reports 
Nutrient Content of the U.S. Food Supply, 1909-1990 
(Genior and Zizz% 1994) and Food Consumption, 
Prices, and Expenditures, 1970-92 (Putnam and 
Allshouse, 1993). 

Total available food supply 

The three components of the total available supply of 
a food commodity-production, imports, and 
beghm.ing-of-the-year inventorie%are directly 
measurable or estimated by various agencies of the 
Federal Govermnent and private industry (Putnam 
and Allshouse, 1993). Information on farm 
production i.nventofies, and some processed products, 
including manufactured dairy products, comes from 
USDA’s National Agricultural Statistics Services 

Disappearance = total available food supply -
utilization 
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(NASS). Data on fats and oils and flour production 
are obtained from the Current Industrial Reports of 
the Bureau of the Census. The Bureau of the Census 
also provides foreign-trade data and estimates of 
territorial shipments. Trade-association data are used 
when available and appropriate. ERS updates data on 
the total available supply of food commodities 
annually. The most recent update of data available at 
the time this report was prepared covers the period 
1970-92 (Putnam and Allshouse, 1993). 

Per capita consumption 

ERS also updates data on per capita consumption of 
food commodities annually. The most recent update 
of such data that was available at the time this report 
was prepared is for 1970-92 (Putnam and Allshouse, 
1993). These data represent the amount of food 
available for potential consumption rather than the 
amount of food ingested by individuals. Using food 
disappearance data to derive (estimates of per capita 
consumption usually leads to overestimates because 
spoilage and waste accumulated through the 
marketing system and food that is thrown away at 
home or fed to pets are included in the estimates. In 
general, disappearance data are useful as indicators of 
trends in consumption over lime rather than as 
measurements of absolute levels of food consumed. 
In other words, these data provide an indication of 
whether Americans, on average, are using more or 
less of various foods over time. 

For food commodities such as fats and oils, 
disappearance data may not be reliable indicators of 
changes in consumption over time (Hunter and 
Applewhite, 1993). A further discussion of why food 
disappearance data may not be appropriate for 
monitoring trends in the use of fats and oils is 
presented under “Per Capita Consumption, 1972-92,” 
below. 

Per capita nutrient avaihblllty 

Estimates of the nutrient content of the food supply 
are available for food energy; the three cnergy­
yielding nutrients (protein, carbohydrate, and total 
fat); saturated, monounsaturated, and polyunsaturated 
fatty acids; cholesterol; 10 vitamins; and 7 minerals. 

Nutrient per capita estimates are based on food 
disappearance thus, these data represent the amount 
of nutrients available for consumption rather than the 
amount of nutrients ingested by individuals. Per 
capita nutrient estimates are computed by USDAS 
Center for Nutrition Policy and Promotion (CNPP). 
Because of a two-year time lag between release of 
per capita consumption and nutrient availability data, 
the most recent update on nutrient availability is for 
tie period 1970 through 1990 (Gerrior and Zizza, 
1994). 

Nutrient availability estimates are derived horn data 
on the annual amount of food available for 
consumption from ERS and ftom nutrient 
composition data from the Agricultural Research 
Service’s Nutrient Data Laboratory (NDL). Nutrient 
availability is calculated by multiplying the amount 
(in pounds per capita per year) of each food used 
(disappearance) by the amount of each of the 24 
nutrients or of food energy contained in the edible 
portion of the food (Gerrior and Zizzaj 1994). The 
nutrient content from all foods is then totaled for 
each nutrient and converted to an amount per capita 
per day. 

Nutrients that may be lost during the processing, 
marketing, and cooking of food or as plate wastes are 
included in per capita nutrient estimates. Nutrient 
estimates also include nutrients from parts of foods 
that are edible but not always eaten, such as 
separable fat on meat, but they exclude nutrients 
from the inedible parts of foods, such as bones, rinds, 
and seeds. Also excluded from per capita estimates 
are nutrients from ingredients, such as baking 
powder, baking soda, and yeastj and alcoholic 
beverages and the sugars and grains used in their 
production. 

Per capita nutrient estimates reflect changes in the 
nutrient composition of food caused by improvements 
in laboratory analyses, technological advances in food 
processing, and marketing practices (Gerrior and 
Zizza, 1994). Also reflected in per capita nutrient 
estimates are changes occurring in fortification and 
enrichment practices. These data are obtained from 
periodic surveys of industry and are used to estimate 
the amounts of added nutrients in the food supply. 
Vitamins and minerals added to foods for their 
functional or flavoring properties or taken as 
supplements are not included in the estimates. 
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Trends in total available food supply, per 
capita consumption, and per capita nutrient 
availability 

This section reviews and updates trends for the 
20-year period from 1972 through 1992 of the annual 
total available supply and annual per capita 
consumption of food commodities. Dkcussion is 
geared toward food commodities that relate to public 
health and dietay guidance issues that were relevant 
during that period. Trends h total available food 
supply differ from trends in per capita consumption 
(disappearance) because the former reflects the total 
amount of a food commodity that is available for 
consumption before nonfood uses (exports, industrial 
uses, farm inputs (seed and feed), and end-of-the-year 
inventories) are deducted. Data from 1972 through 
1992 were selected for the TRONM to update 
information from the second report on nutrition 
monitotig (LSRO, 1989), to provide information for 
the most recent 20-year period available at the time 
this report was prepared, and to be consistent with 
the time periods of other data presented in this repent 
For a detailed presentation of annual total available 
food supply and import data for each year from 1972 
to 1992 and a more detailed discussion of changes in 
per capita consumption during that period, see the 
ERS publication Food Consumption,Prices, and 
Expenditures, 1970-92 (Putnam and Allshouse, 1993) 
and review articles by Putnam (1993, 1994). 

This section also provides a brief review of trends in 
nutrient availabdity for the 20-year period from 1970 
to 1990 and updates data ffom the second report on 
nutrition monitoring. The percentage contributions 
that major food groups made to nutrient availability 
in 1990 are also reviewed in this section. For a more 
detailed presentation on the nutrient content of the 
U.S. food supply, see the ARS report Nutrient 
Content of the US. Food Supply, 1909-1990 (Gernor 
and Zizz& 1994). 

Total available food supply, 1972-92 

This section reviews and updates trends in the total 
available supply of food commodities. Also included 
is a review of food commodities that have shown 
noteworthy changes in imports and “import share” 
between 1972 and 1992. For tie purposes of this 
chapter, import share is defined as the quantity of a 
food commodity that is imported into the United 

States, divided by the total available supply of the 
food commodity in the U.S. food supply. A 
discussion of the role of imports in stabilizing 
consumption in the face of unpredictable domestic 
production or the relationship of imports to 
agricultural implications of dietary change is beyond 
the scope of this chapter. 

In most cases, the expansion in the total available 
supply of food commodities reflects population 
growth and increased consumer demand. Between 
1972 and 1992, the total available supply of chicken 
and turkey (ready-to-cook weight), cheese, nuts other 
than peanuts and coconut, and fresh noncitrus fruits 
(farm-weight equivalent) more than doubled (table 
3-2). During this time, increases of more than 40% 
were apparent in the total available supply of fish and 
shellfish (edible-meat weight), butter, shortening, 
salad and cooking oils, fresh apples (farm-weight 
equivalent), frozen fruit (product weight), fkxh 
potatoes (retail-weight equivalent), wheat flour, rice 
(rough-equivalent basis), dried edible beans (fann­
weight equivalent), peanuts, tea (leaf equivalent), and 
cocoa (cocoa bean equivalent). 

Between 1972 and 1992, imports of fish and shellfish 
increased steadily in the Ufited States, horn 
1,350 million lb in 1972 to 2,100 million lb in 1992; 
however, despite these increases, import share 
declined from 40% to 35%. In contrast, imports of 
fresh noncitrus fruits excluding apples and melons 
jumped 117% between 1972 and 1992 and 
maintained an import share of 50-60%. 

During the late 1970s, rice imports reached an aU­
time low of 0.1 million hundredweight (Cwt) 
(1 hundredweight= 100 lb), with an import share of 
less than 1%. In 1992, imports of rice peaked at 
5.3 million Cwt and commanded 3% of the total 
available rice supply in the United States. Between 
1972 and 1982, imports of oats peaked at 3.5 million 
bushels in 1982, when import share was less than 
1%. Oat imports jumped to 50 million bushels in 
1992, with import share increasing to 11%. Increases 
in import share of oats were associated with declines 
in domestic production and in the total available 
supply of oats in the United States and with increased 
consumer demand for oat products (rolled oats, oat 
bran, and ready-to-eat cereals) because of the public 
perception that these foods help to reduce serum 
cholesterol levels. Import share of other food 
commodities varies greatly from commodity to 
commodity. Less than 1‘%of the total 
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Table 3-2. Total available supply of selected food commodities in the U.S. food supply and percent change, 
1972-92, 19’72-81, and 1982-921 

Year Percent change 

Food commodity 1972 1981 1982 1992 1972-81 1982-92 1972-92 

Red meat (million pounds)z 41,303 42,251 40,860 44,932 2.3 10.0 8.8 
Beef 24,739 24,564 24,811 25,944 –0.7 4.6 4.9 
Pork 15,351 16,846 15,177 18,267 9.7 20.4 19.0 
veal 503 463 476 317 -8.0 -33.4 -37.0 
Lamb 710 378 397 404 -46.8 1.8 -43.1 

Poultry (million pounds)3 
Chicken 9,036 12,657 12,766 21,736 40.1 70.3 140.5 
Turkey 2,132 2,734 2,711 5,042 28.2 86.0 136.5 

Fish and shelllilsh (million pounds) 3,340 3,990 3,955 5,952 19.5 50.5 78.2 

Eggs (million dozen) 5,801 5,849 5,822 5,900 0.8 1.3 1.7 

Dairy products (million pounds)4 125,168 146,807 155,013 168,658 17.3 8.8 34.7 
Whole milk, 

condensed/evaporated 1,526 1,081 1,083 933 -29.2 -13.8 -38.9 
Nonfat dry milk 1,315 1,904 2,292 1,089 -44.8 -52.5 -17.2 
Cheese 3,090 5,215 5,786 7,191 68.8 24.3 132.7 

Fats and oils (million pounds) 
Butter 1,201 1,536 1,689 1,919 27.9 13.6 59.8 
Margarine 2,421 2,651 2,657 2,908 9.5 9.4 20.1 
Shortening 3,859 4,422 4,499 5,866 14.6 30.4 52.0 
Salad and cooking oils 4,014 5,553 5,624 6,879 38.3 22.3 71.4 

Fruit (million pounds) 
Fresh fruits 17,524 23,294 23,240 29,972 32.9 29.0 71.0 

Citrus 7,129 7,741 7,450 8,657 8.6 16.2 21.4 
Apples 3,446 4,592 4,734 6,005 33.3 26.8 74.3 
Other noncitms 6,950 10,961 11,056 15,310 57.7 38.5 120.3 

Frozen fruitG 1,373 1,265 1,363 2,085 -7.9 53.0 51.9 

Vegetables (million pounds) 
Fresh potatoess 44,’572 49,156 52,430 62,666 10.3 19.5 40.6 

Flour and cereal products 
Wheat (milllion bushels)7 2,531 3,777 3,932 3,001 49.2 -23.7 18.6 
Wheat flOUr 

(1,000 hundredweight) 250,918 285,132 292,403 373,990 13.6 27.9 49.0 
Rye (million bushels)7 83 23 26 18 -72.3 -30.8 -78,3 
Rice (fllon hundredweight)8 106 172 200 187 62.3 -6.5 76.4 
Corn (million bushels)7 10,284 9,511 10,772 10,583 -7.5 -1.8 2,9 
Oats (million bushels)7 1,291 688 748 472 -46.7 -36.9 -63.4 

Legumes and nuts 
Dry edible beans 

(million pounds)’ 2,592 4,464 4,008 3,971 72.2 -0.9 53.2 
Dry edible peas (million pounds)5 531 602 604 608 13,4 0.7 14.5 
Tree nuts (thousand pounds)g 575,467 998,844 1,054,103 1,336,409 73.6 26.8 132.2 
Peanuts (million pounds)*O 3,669 4,397 4,199 5,341 19.8 27,2 45.6 
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Table 3-2. Total available supply of selected food commodities in the U.S. food supply and percent change, 
1972-92, 1972-81, and 1982-92-continued 

Year Percent change 

Food commodity 1972 1981 1982 1992 1972-81 1982-92 1972-92 

Cane and beet sugar 
(1,000 short tons) 14,446 14,380 12,439 12,779 -0.5 2.7 -11.5 

Coffee (million pounds)’l 2,878 2,250 2,354 2,991 -21.8 27.1 3.9 

Tea (million pounds)12 151 190 170 216 25.8 27.1 43.0 

Cocoa (million pounds)13 933 944 849 1,638 1.2 92.9 75.6 

lTotrd available supply data were rounded to the nearest whole number. A hundredweight equals 100 lb. A short ton equrds 2,000 lb. 
Data for 1992 are preliminary except for frozen tiui~ fresh potatoes, and dry e&ble beans. Preliminary data for veal horn 1991 are 
presented because 1992 data were not available. Eggs include shell eggs and the shell-egg equivalent of dried and ftozen eggs. The 
“other fresh noncitrus fruits” category includes apricots, avocados, bananas, cherries, cranbernes, grapes, kiwi fruits, mangoes, nectarines, 
papayas, paches, pears, pineapples, plums, prunes, strawberries, and melons. The “tree nuts” category includes almonds, filberts, pecans, 
walnuts, Brazil nuts, pignolias, pistachios, chestnuts, cashews, macadamias, and miscellaneous nuts. 
%!arcass weight. 
3Ready-to-cook weight. 
4Milk equivalen~ estimated on a milk-fat basis. Individual dairy products are estimated on a product-weight basis. 
‘Farm weight. 
Wroduct weight. 
‘Grain equivalent. 
‘Rough equivalent which includes milled rice converted to rough basis at annual extraction rate. 
9Shelled basis. 
l%armers’ stock basis. 
I]Green bean equivalent. 
%eaf equivalent. 
13Cocoabean equivalent. 

SOURCE USDA U.S. Food Supply, 1972-92 (Putnam and A1.Ishouse,1993). 

available supply of eggs, butter, and iceberg lettuce 
in this country is imported, for example, whereas 
more than 99$Z0of the total available supply of 
coffee, tea, cocoz and tropical oils is imported. 

Per capita consumption, 1972-92 

Less red meat and more poultry and fish were 
available for consumption in 1992 than in 1972 
(table3-3). On a boneless, trimmed basis, per capita 
consumption in 1992 averaged 18 lb less beef, 25 lb 
more poultry, and 2 lb mo~ fish and shellfish than it 
was in 1972 (fig. 3-2). Red meat accounted for 60~0 
of total meat available for consumption in 1992, 
down from 69% in 1982 and 73% in 1972. Chicken 
and turkey accounted for 32!Z0of total meat available 
for consumption,up from 24% in 1982 and 20% in 
1972. Fish and shellfish accounted for 8% of total 
meat available for consumption in 1992, up from 790 
in 1982 and in 1972. 

Between 1972 and 1992, per capita consumption of 
beef dropped 22% (boneless, trimmed equivalent), 
Availab@ of beef reached a high of 89 lb per 
capita in 1976, dropped in the late 1970s, remained 
consistent until 1987, and has declined steadily since 
1987. Despite yearly fluctuations, per capita 
availability of pofk has been relatively stable over the 
years. Per capita consumption of veal, lamb, and 
mutton dropped by about one-half since 1972. In 
contrast per capita consumption of poultry jumped 
69% (boneless,trimmed equivalent) between 1972 
and 1992. Per capita consumption of chicken 
increased 621%0and per capita consumption of turkey 
doubled. Per capita consumption of fish and shellfish 
increased 18% (boneless, trimmed equivalent) 
between 1972 and 1992. Shellfish accounted for 
29%Iof all fish available for consumption in 1992, up 
from 23% in 1972. The amount of shell eggs 
available for consumption declined 3370between 
1972 and 1992, from 268 to 180 eggs per capita, 
while commercially processed egg products increased 
54%, from 35 to 54 eggs per capita (fig. 3-3). In 
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Table 3-3. Annual per capital amount of selected food commodities available for consumption (per capita 
consumption) in the U.S. food supply and percent change, 1972-92, 1972-81, and 1982-921 

Food commodity 

Red meat (pounds)z 
Beef 
Pork 
veal 
Lamb ancl mutton 

Poultry (pommds)2 
Chicken 
Turkey 

Year Percent change 

1972 1981 1982 1992 1972-81 1982-92 1972-92 

131.8 125.1 119.8 114.1 -5.1 -4.8 -13.4 
80.3 72.8 72.5 62.8 -9.3 -13.4 –21.8 
47.8 49.9 44.9 49.5 4.4 10.2 3.6 

1.6 1.3 1.4 0.8 -18.8 -42.9 -50.0 
2.2 1.0 1.1 1.0 -54.5 -9.1 -54.5 

35.4 41[.9 42.0 60.1 18.4 43.1 69.8 
28.3 33.5 33.7 45.9 18.4 36.2 62.2 
7.1 8.3 8.3 14.2 16.9 71.1 100.0 

Fish and shellfkh (pounds)z 12.5 12.6 12.4 14.7 0.8 18.5 17.6 

Eggs (number) 303 264 264 234 -12.9 –11.4 -22.8 
Shell 268 232 230 180 -13.4 -21.7 -32.8 
Prccessed 35 32 34 54 -8.6 58.8 54.3 

Dairy products (pounds)3 559.6 540.6 554.6 564.6 -3.4 1.8 
Whole milk (plain) 200.4 136.3 130.3 81.4 –32.0 -37.5 -59.4 
Low-fat milk (plain)

Skim milk (plain)

Fluid-cream products

Yogurt

Cheese

Ice cream

Ice mik

Sherbet

Other frozen dairy products


Fats and oils (pounds)4

Butter

Margarine


39.2 726 73.5 99.3 85.2 35.1 153.3 
12.4 11.3 10.6 25.0 -8.9 135.8 101.6 
5.2 5.7 5.9 8.0 9.6 35.6 53.8 
1.3 2.5 2.7 4.3 92.3 59.2 230.8 

13.0 18.2 19.9 26.0 40.0 30.6 100.0 
17.6 17.4 17.6 16.4 –1.1 -6.8 -6.8 
7.6 7.0 6.6 7.1 –7.9 7.6 -6.6 
1.5 1.3 1.3 1.3 -13.3 0.0 -13.3 
1.3 0.9 0.9 4.4 -30.8 388.9 238.5 

56.6 60.5 61.3 68.6 6.9 11.9 21.2 
5.0 4.2 4.3 4.2 -16.0 -2.3 -16.0 

11.1 11.1 11.0 11.0 0.0 0.0 -0.9 
Edible tallow NA 1.0 1.3 2.4 — 84.6 — 

Shortening 17.6 18.5 18.6 22.4 5.1 20.4 27.3 
Salad and cooking oils 16.8 21.8 21.9 25.6 29.8 16.9 52.4 

Fats and oils (pounds, fat-content basis) 
Animal fats 13.3 11.7 11.4 10.4 -12.0 -8.8 -21.8 
Vegetable fats 40.0 45.7 46.8 55.2 14.2 17.9 38.0 

Fruits (pounds)4 222.5 255.3 254.2 262.9 14.7 3.4 18.2 
Fresh 94.3 103.7 107.3 122.7 10.0 14.4 30.1 

Citrus 27.1 23.4 23.4 24.3 -13.6 3.8 -10.3 
Noncitrus 67.1 80.2 83.9 98.4 19.5 17.3 46.6 

For processing 128.2 151.6 146.9 140.2 18.2 -4.6 9,4 

Vegetables excluding legumes (pounds)s 332.2 326.1 327.9 379.1 -1.8 15.6 14.1 
Fresh 151.8 142.9 149.3 164.2 -5.9 10.0 8.2 
For processing 180.4 183.2 178.6 214.9 1.6 20.3 19.1 
Potatoes (pounds)c 

Fresh 55.5 44.0 45.2 46.8 -20.7 3.5 -15.7 
For freezing 14.3 20.7 19.3 25.9 44.8 34.2 81.1 
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Table 3-3. Annual per capita amount of selected food commodities available for consutnption (per capita 
consutnption) in the U.S. food supply and percent change, 1972-92, 1972-81, and 1982-92+ontinued 

Year Percent change 

Food COIMIOdity 1972 1981 1982 1992 1972-81 1982-92 1972-92 

Flour and cereal products (pounds) 132.9 145.4 147.8 187.0 9.4 26.5 40.7 
Wheat flour 109.8 115.8 116.9 138.3 5.5 18.3 26.0 
Rice 7.0 10.9 11.8 16.8 55.7 42.4 140.0 
Corn products 9.7 13.3 13.8 21.9 37.1 58.7 125.8 
Oat products 4.4 3.6 3.6 8.5 -18.2 136.1 93.2 
Breakfast cereals (ready-to-eat)’ 8.6 9.8 9.9 11.3 14.0 14.1 31.4 

Legumes and nuts @ounds) 
Dry edible kans’ 6.0 5.4 6.5 7.5 -10.0 15.4 25.0 
Dry field peas and lentils’ 0.8 0.6 0.4 0.6 -25.0 50.0 -25.0 
Tree nuts (shelled basis) 2.0 1.9 2.2 2.4 -5.0 9.1 20.0 
Peanuts (kernel basis) 5.7 5.5 6.0 6.5 -3.5 8.3 14.0 

Candy and other confectionery products 
(pounds) 19.1 16.2 16.9 20.7 -15.2 22.5 8.4 

Total caloric and low-calorie sweeteners 
@OUIldS, dry basis) 130.0 132.3 132.7 166.0 1.8 25.1 27.7 
Caloric sweeteners 124.9 124.1 123.2 143.3 -0.6 16.3 14.7 

Refined sugar 102.3 79.4 73.7 64.5 -22.4 -12,5 -37.0 
Corn sweeteners 21.1 43.5 48.2 77.4 106.2 60.6 266.8 

Low-calorie sweeteners 5.1 8.2 9.5 24.3 60.8 155.8 376.5 

Nonalcoholicbeverages (gallons) 
Coffee 33.6 26.0 25.9 27.8 -22.6 7.3 -17.3 
Tea 7.3 7.2 6.9 7.0 -1.4 1.4 -4.1 
soft drinks 26.2 35.4 35.3 44.1 35.1 24.9 68.3 
Bottled water NA 2.7 3.0 8.2 —— 173.3 
Milk 31.0 27.1 26.4 25.3 12.6 4.2 -18.4 
Fruit juices 5.5 7.0 6.7 6.8 27.3 1.5 23.6 

Alcoholicbeverages (gallons) 37.2 43.1 42.3 37.4 15.9 -11.6 0.5 
Beer 31.5 36.9 36.3 32.7 17.1 -9.9 3.8 
Wine 2.6 3.3 3.3 2.7 26.9 -18.2 3.8 
Dkilled spirits 3.1 2.9 2.8 2.0 -6.4 -28.6 -35.5 

lData for 1992 are preliminary for all commodities except& fluid cream products, yog@ fruita, vegetables, flour and cereal products, 
legumes, and nonalcoholic and alcoholic beverages. Data from 1991 are presented for peanuts, total caloric and low-calorie sweeteners, 
and low-calorie sweeteners because 1992 data were not available. “l?luid-cream products” includes half-and-half, light and heavy cream, 
sour cream, and eggnog. The “other frozen dairy products” category includes mellorine, frozen yogurt beginning in 1981, and other 
nonstandardized frozen dairy products. Total caloric sweeteners include refined sugar, com sweeteners (high%uctose corn syrup, 
glucose, and dextrose), honey, and maple, cane, molasses, sorgo, and refiner’s syrup. Data for low-calorie sweeteners (saccharin and 
aspartame) are based on sugar-sweetness equivakn~ which assumes that sacchatin is 300 times sweeter than sugar and that aspartame is 
200 times sweeter than sugar. “Milk” in the “nonalcoholic beverages” category includes whole, lowfaL and skim milk and buttermilk. 
The “fruit juices” category includes orange, grapefruit lemon, lime, apple, grape, and prune juices. Data for “skmholic beverages” are 
based on an adult population 21 years of age and older. N~ not available. 
?Boneless, trimmed. 
3Mills-equivalent estimated on a milk-fat basis. Individual dairy products are estimated on a product-weight basis. 
‘Product weight. 
‘Farm weight 
6Retail weight. 
7“Breakfsst cereals” is not an exclusive subcategory under “Flour and cereal products” (e.g., breakfast cereals made from wheat flour are 
included under “Wheat flour”). 

SOURCE USDA U.S. Food Supply, 1972-92 (Putnam and Allshouse, 1993). 
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Flgure3-2. Annual per capita consumption of meat, poultry, and fish and shellfish, by year, 1972-92 

NOTE: Data are based on boneless, trimmed equivalent. 

SOURCE: USDA, U.S. Food Supply, 1970-92 (Putnam and Allshouse, 1993). 
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Figure 3-3. Annual per capita consumption of eggs, by year, 1972-92 

SOURCE: USDA, U.S. Food Supply, 1970-92 (Putnam and Allshouse, 1993). 
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1992, processed egg products accounted for 23% of 
total eggs available for consumption, up 13% from 
1982 and 12% from 1972. Per-capita &ilability of 
processed egg products jumped 59% between 1982 
and 1992. This jump has been attributed largely to 
the more widespread use of processed egg products 
in fast-food restaurants and other food-service 
establishments and in food products, such as pasta 
and sweet baked goods (Putnam, 1993; Putnam and 
Allshouse, 1993). 

Per capita consumption of all dairy products, 
including butter, was 565 lb in 1992, up 10 lb from 
1982 and 5 lb from 1972, measured on a milk-
equivalent, milk-fat basis. “Milk equivalent” is an 
estimate of the amount of raw milk needed to provide 
the amount of milk fat found in the product. While 
the annual consumption of all beverage milks (plain 
and flavored) declined by 49 lb per person between 
1972 and 1992, use of lower-fat milk increased. 
During this time, per capita consumption of fluid 
whole milk (plain) dropped 59%, low-fat milk (plain 
and 1% and 2% milk fat) jumped 153%, and skim 
milk (plain) doubled (fig. 3-4). Yogurt consumption 
climbed dramatically between 1972 and 1992, up 
231% from 1972 levels. Per capita consumption of 
ftozen dairy products increased 11% between 1982 
and 1992. Much of this increase can be explained by 
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higher consumption of fkozen yogurt (Putnam, 1993). 
In 1992, more than four times as much frozen yogurt 
was available for consumption than in 1982. 

The apparent trend toward greater use of lower-fat 
milk is consistent with increased public concern 
about cholesterol and animal fat (Putnam, 1993). 
Price may also explain the shift toward lower-fat 
milk. Skim, 1%, and 2% milks are less expensive 
than whole milk. However, although per capita 
consumption of low-fat beverage milk is up, per 
capita consumption of fluid-cream products @lf-and­
half, light and heavy cream, sour cream, and eggnog) 
and cheese is up as well. About twice as much fluid-
cream product and cheese (excluding cottage cheese) 
was available for consumption in 1992 as in 1972. 
Much of the increase in total cheese consumption can 
be attributed to increases in consumption of 
mozzarella and cheddar cheeses. 

Although per capita use of fats and oils climbed 23% 
behveen 1972 and 1992, more vegetable fats and oils 
and less animal fats are being used today. This trend 
may reflect efforts by consumem to switch from 
saturated to unsaturated fatty acids (Putnam, 1993). 
In 1992, per capita consumption of fats and oils such 
as butter, margarine, shortening, and salad dressings 
was 66 lb, up 7 lb fmm 1982 and 12 lb from 1972 
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Figure 34. Annual per capita consumption of milk, yogurt, and cheese, by year, 1972-92 

SOURCE: USDA, U.S. Food Supply, 1970-92 (Putnam and Allshouse, 1993). 
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(fat-content basis, i.e., based on the proportion of fat 
in the product). Between 1972 and 1992, per capita 
use of butter declined 169?0while use of margmine 
feII only slightly. k contrast, increases were seen for 
salad and cooking oils, up 52%, and shortening, up 
27%. 

The amount of edible beef tallow available for 
consumption was 2.4 lb per capita in 1992, 1 lb 
higher than in 1991. This dramatic increase is 
perplexing and requires further study (Putnam, 1993). 
According to data from the lJ.S. Department of 
Commerce, edible tallow prc)duction rose 26% 
between 1991 and 1992. Tlhis increase is attributed 
largely to changes in the amount of fat trimmed fmm 
cuts of beef. In response tcl lower beef consumption 
since 1985 and consumer comcem about total fat, 
saturated fatty acids, and cholesterol, retailers have 
begun to trim fat from beef cuts more closely to the 
meat (Putnam and Allshouse, 1993). Another factor 
contributing to increases in per capita consumption of 
tallow is that the task of trimming excess fat from 
retail cuts of beef shifted from retailers in the late 
1980s to large meatpackers in the 1990s. Trimming 
fat in large meatpacking plants permits a more 
efficient production of edible tallow. Thus, an 
increased supply of trimmed fat has led to an 
increase in the production of edible tallow. 

As noted e~arlierin this chapter, the apparent increase 
in per capita use of fats and oils may not accurately 
reflect trends in actual use. A major factor behind 
the increasing trend in use of fats and oils is the 
growth of fast-food restaurants and other away-from-
home eating establishments over the past two 
decades, where much of the food is prepared by 
deep-fat frying. A 1987 study by SRI, International, 
indicates that the quantity of used frying fat disposed 
of by restaurants and processed by renderers for use 
in animal feeds, pet foods, and industrial operations 
and for export now annually amounts to about 6 lb 
per capita, or about 9% of the 1992 total per capita 
disappearance of fats and oils (Putnam, 1993). A 
1993 study estimated that about 50% (or more) of 
deep-flying fat used in food-service operations is 
discarded after use and is not available for 
consumption (Hunter and Applewhite, 1993). The 
difJ3cuky in adjusting the food-supply estimates to 
reflect this wastage is the lack of data on the total 
quantity of deep-frying fat used by food-service 
operations. 

Consumption of flour and cereal products jumped 
54 lb per capita between 1972 and 1992, with 
consumption of rice up 140’%o;com products (corn 
flour, cornmeal, hominy, grits, and starch) up 126%; 
oat products (rolled oats, oat flour, oat bran, and 
ready-to-eat cereals) up 93%; and wheat flour up 
26%. Much of this growth is explained by the 
expansion of the fast-food industry and in-store 
bakeries and of offerings of grain-based products in 
the retail marketplace (Putnsrn, 1994). A growing 
preference for ethnic foods has also contributed to 
this increase. Large increases in per capita 
consumption of breakfast cereals (especially for 
ready-to-eat cereals) were also apparent between 
1972 and 1992. 

Per capita consumption of fruits and vegetables, 
excluding wine grapes, in 1992 was 650 lb (farm-
weight equivalent), up 109?ofrom 1982 and 16% from 
1972 (fig. 3-5). Consumption of fresh fruit was 
123 lb (farm-weight equivalent) per capita in 1992, 
up 14% from 1982 and 30% horn 1972. Higher 
availability of fresh noncitrus fruits, such as bananas, 
grapes, and melons, accounted for much of this 
increase (Putnam, 1994). Consumption of fresh 
potatoes and other fresh vegetables excluding 
legumes was 164 lb (farm-weight equivalent) per 
capita in 1992, up from 152 lb in 1972. Largest per 
capita gains were seen for onions, bell peppers, 
broccoli, tomatoes, and garlic. Per capita availability 
of vegetables used for canning and fleezing increased 
from 150 lb in 1972 to 182 lb in 1992. Between 
1972 and 1992, per capita consumption of tomatoes 
used for canning rose 13%, whereas broccoli and 
sweet com used for freezing climbed 130910and 67%, 
respectively. On a retail-weight basis, the per capita 
amount of fresh potatoes available for consumption 
decreased 16’%,while per capita availability of frozen 
potatoes rose 81%. The growing popularity of ethnic 
foods, particularly Mexican and East Indian cuisine, 
over the past decade reflects increases in per capita 
comption of beans and other legumes (Putnam, 
1994). Between 1982 and 1992, use of dried field 
peas and lentils jumped 50%. 

The amount of caloric sweeteners available for 
consumption reached a high of 143 lb per capita in 
1992. While per capita consumption of refined 
sugars dropped nearly 40% between 1972 and 1992, 
per capita consumption of com sweeteners, mainly 
high-fructose com syrup (HPCS), increased more 
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Figure 3-5. Annual per capita consumption of fruits and vegetables (fresh and for processing), by year, 1972-92 

NOTE: Data are baaed on farm-weight equ”walent. Fruits for processing includes fruit juices and fruits for canning, freezing, 
and drying. Vegetables for processing includes potatoes (but not legumes) and vegetables for canning, freezing, and drying. 

SOURCE: USDA, U.S. Food Supply, 1970-92 (Putnam and Allshouse, 1993). 

than threefold. Per capita consumption of low-calorie 
sweeteners (aspartame and saccharin) more than 
tripled since 1980, largely from the introduction of 
aspartame on the market in the early 1980s. Much of 
the displacement of sucrose by HFCS and aspartame 
has been in soft chinks (Putnam, 1994). Between 
1976 and 1992, per capita consumption of soft drinks 
was up 25$Z0.Between 1976 and 1992, per capita 
consumption of soft drinks was greater than that of 
coffee, millL fruit juices, and bottled water (fig. 3-6). 

Between 1972 and 1992, per capita consumption of 
beer and wine among adults 21 years of age and 
older increased 4% while consumption of distilled 
spirits fell 36%. Per capita consumption of beer and 
spirits reached record highs in 1981 and has declined 
steadily since this time. Wine consumption peaked 
in 1985 and 1986 and haa also declined steadily since 
then. Data on trends in per capita consumption of 
alcoholic beverages in a sample of people 14 yeara of 
age and older are available from the Alcohol 
Epidemiologic Data System (AEDS) (Williams et al., 
1993). AEDS data are baaed on sales collected 
directly by AEDS or provided by beverage-industry 

sources. For 1991, AEDS received reports on 
beverage sales and/or tax receipts fium the District of 
Columbia and finm 30 States for beer, 31 States for 
wine, and 28 States for distilled spirits. For the 
remaining States, shipment data for major beverage-
industry sources were used to estimate per capita 
consumption. AEDS converts gallona of sold or 
shipped beer, wine, and spirits into gallons of ethanol 
(pure alcohol). To estimate the ethanol content of 
alcoholic beverages, the following conversion 
coefficients, in use since 1977,were used: 0.045for 
beer, 0.129 for wine, and 0.414 for spirits (Doemberg 
and Stinson, 1985). 

AEDS data for the years 1985-1991, an update to the 
table that provided AEDS data for the years 1977-84 
in the second nutrition monitoring report (LSRO, 
1989), are shown in table 3-4. The decrease noted 
during the first 4 years of the 1980s continued 
through 1989. This resulted in a 12% decrease in 
overall per capita consumption of ethanol between 
1981 and 1989. Between 1989 and 1990, per capita 
consumption increased by 1.2Y0. This inc&se -
reflected a surge in sales before the 1991 Federal 
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Figure 3-6. Annual per Capitia consumption of seleoted nonalcoholic beverages, by year, 1972-92 

NOTE: “Fruitjuices” includes citrus juices (orange, grapefruit, Iernon, and lime) and noncitrus juices (apple, grape, and 
prune). 

SOURCE: USDA, U.S. Food Supply, 1970-92 (Putnam and Allshouse, 1993). 

Excise Tax on alcoholic beverages. Between 1990 
and 1991, a 6% decrease in per capita ethanol 

Table 34. Per capita amounts of ethanol sold consumption was seen. Ethanol consumption from 
annually, based on the U.S. population 14 years of beer decreased 4%, whereas consumption from wine 
age and older, by year, 1985-91 (gal) decreased 9% and consumption from spirits decreased 

All 8%. These findings suggest a continuation of the 

alcoholic 1980-89 trend of decreasing per capita ethanol 

Year Beer Wmle spirits beverages consumption. It should be noted that per capita 
consumption values from the ERS and AEDS 

1985 1.33 0.3!3 0.90 2.62 underestimate average alcohol consumption of 

1986 1.34 (339 0.85 2.58 drinkers because both drinkers and nondrinkers are 
included in the denominator. 

1987 1.34 0.3:3 0.83 2.54 

1988 1.33 0.3(5 0.80 2.49 
Per capita nutrient availability, 1970-90 

1989 1.31 0.34 0.7$ 2.43 

1990 1.34 0.3:3 0.78 2.46 Per capita per day availability of food energy in the 

1991 1.29 0.310 0.72( 2.31 
food supply increased from 3,300 calories in 1970 to 
3,700 calories in 1990 (table 3-5). This 12% increase 

SOURCE: Alcohol Epidemiologic Data System (Williams reflects higher levels of all three energy-yielding 
et al., 1993). nutrients (protein, carbohydrate, and total fat). 

Between 1970 and 1990, the proportion of calories 
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Table 3-5. Daily per capita availability of food energy and 24 nutrients and food components in the U.S. food 
supply and percent change, 1970-90, 1970-80,and 1981-90 

Year Percentchange 

Nutrientor foodcomponent 1970 1980 1981 1990 1970-80 1981-90 1970-90 

Foodenergy(kcal) 3,300 3,400 3,400 3,700 3.0 8.8 12.1 

Protein (g) 99 98 98 105 -1.0 7.1 6.1 

Carbohydrate(g) 383 404 393 452 5.5 15.0 18.0 

Totalfat (g) 159 161 161 165 1.3 2.5 3.8 
Saturatedfattyacids 61 60 59 59 -1.6 0.0 -3.3 
Monounsaturatedfattyacids 66 65 65 67 –1.5 3.1 1.5 
Polyunsaturatedfattyacids 27 31 31 32 14.8 3.2 18.5 

Cholesterol(mg) 490 450 440 410 -8.2 -6.8 -16.3 

Vitaminsl 
VitaminA (pgRE) 1,500 1,490 1,480 1,420 -0.7 -4.1 -5.3 
Carotenes(pgRE) 500 570 570 620 14.0 8.8 24.0 
VitaminE (mga-TE) 13.4 13.7 13.7 15.7 2.2 14.6 17.2 
VitaminC (mg) 108 112 108 110 3.7 1.8 1.8 
T’hhnin (mg) 2.0 2.4 2.4 2.5 20.0 4.2 25.0 
Riboflavin(mg) 2.4 2.5 2.5 2.6 4.2 4.0 8.3 
Niacin(mg) 23 26 26 28 13.0 7.7 21.7 
VitaminBd(mg) 2.1 2.0 2.0 2.2 -4.8 10.0 4.8 
Folate(mg) 280 287 285 296 2.5 3.9 5.7 
VitaminB,, (mg) 10.4 9.4 9.5 8.7 -9.6 -8.4 -16.3 

Minerals(mg) 
Calcium 870 850 840 920 -2.3 9.5 5.7 
Phosphorus 1,470 1,490 1,480 1,600 1.4 8.1 8.8 
Magnesium 320 320 320 350 0.0 9.4 9.4 
Iron 15,5 15.9 15.9 19.3 2.6 21.4 24.5 
zinc 12.6 12.3 12.3 12.7 -2.4 3.3 0.8 
Copper 1.6 1.6 1.6 1.7 0.0 6.2 6.2 
Potassium 3,510 3,410 3,360 3,540 -2.8 5.4 0.8 

lRE, retinol equivalents; a-TE, c+tocopherol equivalents. 

SOURCE: USDA Nutrient Content of the U.S. Food Supply, 1909-90 (Gerrior and b 1994). 

from protein remained stable at about 12%, the 
proportion of calories from carbohydrate increased 
from 46% to 49%, and the proportion of calories 
ftom total fat decreased fmm 43% to 40%. 

Between 1970 and 1990, availability of protein rose 
from 99 to 105 g per capita per day. This 69%rise 
reflects a greater use of grain products, cheese, 
yogurt, and low-fat milks. Availability of 
carbohydratejumped 18Y0,from 383 g per capita per 
day in 1970 to 452 g per capita per day in 1990. 
This increase reflects an increased use of grain 
products, particularly rice and com syrup sweeteners. 

Availability of total fat in 1990 was 165 g per capita 
per day, up ftom 159 gin 1970. This 4% jump can 
be attributed to an increase iu total fat from vegetable 
sources such as oils and shortening. Between 1970 
and 1990, availability of polyunsaturated fatty acids 
increased 19%, of saturated fatty acids decreased 370, 
of monounsaturated fatty acids remained about the 
same, and of cholesterol fell 16%. Changes in fatty 
acid availabtity reflect a shift from animal to 
vegetable sources of fat, whereas the decline in 
cholesterol availability may be explained by lower 
per capita consumption of md meat, fluid whole millG 
and eggs. 
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Availability of vitamins C and B~ remained about the 
same from 1970 to 1990. Per capita availability of 
all other vitamins (thiamin, riboflavin, niacin, vitamin 
E, and folate) increased over that period. Vitamin A 
availability decreased by 5Y0, which is accounted for 
by decreased availability of eggs and meats, 
particularly organ meats. Availability of carotenes 
increased from 500 to 620 retinol equivalents @E) 
per day. This gain was attributed to the development 
of new varieties of deep-yellow vegetables that have 
more carotenes than other varieties. Increased 
availability of broccoli, green peppm, and carrots 
also contributed to higher levels of carotenes. Higher 
vitamin E availability reflects increased use of salad 
and cooking oils. Greater availability of grain 
products accounted for the higher folate levels. A 
16% decline in vitamin Blz asm.ilabilitycan be 
explained largely by the decreased use of meat, 
especially organ meats, and eggs. Availability of 
thiamin, riboflavin, niacin, and iron increased by 
25%, 8%, 22%, and 25%, rmpectively, from 1970 to 
1990. An increase in the enrichment levels of flour 
called for by revised Federal standards was primarily 
responsible for these increases. 

Between 1970 and 1990, per capita availability of 
calcium, phosphorus, magnesium, copper, and 
potassium increased while per capita availability of 
zinc remained about the same. Increased use of low-
fat milks and cheese was primarily responsible for 
the increased calcium and phosphorus levels. H@her 
magnesium levels can be explained by the increased 
use of low-fat milks, poultry, and grain products. 
The increased copper levels reflect the increased use 
of grain, soy, and nut products. The gain in 
potassium was accounted for by the increased 
availability of grain products and noncitrus fruits. 

Food sources of nutrients, 1990 

Table 3-6 presents the food groups that were primary 
contributors to availability of food energy and of 
various nutrients-that is, the groups that provided 
more than 11570of food energy or of each nutrient in 
the 1990 food supply. Major contributors of food 
energy, protein, carbohydrate, and total fat are shown 
in figures 3-7 through 3-10. Major sources of food 
energy in the food supply were meat, poultry, and 

fish grain products; fats and oils; and sugars and 
sweeteners. In 1990, each of these food groups 
contributed more than 17% of the food energy 
available for consumption (fig. 3-7). In 1990, animal 
sources, consisting of the meat, poultry, and fish 
group and the dairy products group, contributed about 
two-thirds of total protein, with grain products also 
serving as an important source (fig. 3-8). Foods of 
plant origin have always been a major source of 
carbohydrate. In 1990, grain products and sugars and 
sweeteners each provided ahnost 40% of total 
carbohydrate (fig. 3-9). In 1990, the fats and oils 
group provided 48% of total fat, up from 41% in 
1970 (fig. 3-10). The meat, poultry, and fish group 
also served as a major source of total fat in 1990. 
Major contributors of other nutrients are shown in 
figures A.3d through A.3g and A.3i through A.3y in 
appendix VA. 

The primary source of saturated fatty acids and 
cholesterol in 1990 was the meat, poultry, and fish 
group, with meat accounting for the largest 
percentage contribution. The meat, poultry, and fish 
group was also the leading source of niacin, vitamin 
BG,vitamin Blz, and zinc, as well as a major source 
of vitamin A, thiamin, riboflavin, iron, phosphorus, 
and potassium. The primary source of 
polyunsaturated and monounsaturated fatty acids and 
vitamin E was the fats and oils group. Eggs were 
one of the major sources of cholesterol, providing 
33% of total cholesterol. 

The leading source of riboflavin, calcium, and 
phosphorus was the dairy products group. In 1990, 
dairy products also served as an important source of 
vitamin A, vitamin Blz, magnesium, potassium, and 
zinc. In 1990, grain products were the leading source 
of thiamin, iron, magnesium, and copper and a major 
source of riboflavin, niacin, folate, phosphorus, and 
zinc. Vegetables were the leading source of 
vitamin A and carotenes in 1990, with dark-green 
and deep-yellow vegetables serving as major sources. 
Vegetables were also a major source of vitamin BG, 
folate, potassium, and copper. The largest percentage 
contribution for vitamin C also came from the 
vegetable group, although the fruit group served as a 
major source of vitamin C, as well. The legumes, 
nuts, and soy group was an important source of folate 
and copper. 
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Table 3-6. Major sources of food energy and 24 food components in the U.S. food supply, 1990 

Food component Percent contribution rood component Percent contribution 

Food energy 
Grain products 
Fats, oils 
Sugars, sweeteners 
Meat pouhy, fish 

Protein 
Mea$ poultry, fish 
Grain products 
Dairy products 

Carbohydrate 
Grain products 
Sugars, sweeteners 

Total fat 
Fats, oils 
Meat poultry, fish 

Saturated fat@ acids 
Mea$ poullry, fish 
Fats, oils 
Dairy products 

Monounsaturated fatty acids 
Fats, oils 
MeaL poultry, fish 

Polyunsaturated fatly acids 
Fats, oils 
Meat poultry, fish 

Cholesterol 
Meat poultry, fish 
Eggs 
Dairy products 

Vitamin A 
Vegetables 
Meat poultry, fish 
Dairy products 

Carotenes 
Vegetables 

Vitamin E 
Fats, oils 

Vitamin C 
Vegetables 
Fruits 

Thiamin 
Grain products 
Mea~ poullry, fiih 

23.3 
19.0 
17.9 
17.4 

41.1 
22.3 
19.8 

39.5 
38.2 

47.6 
30.3 

38.2 
33.0 
20.8 

49.9 
32.7 

67.9 
17.2 

47.3 
33.2 
14.5 

36.4 
22.9 
18.4 

83.9 

62.5 

52.2 
41.5 

52.0 
21.1 

hboflavin 
Dairy products 
Grain products 
Meatj pOUhy, fish 

iiacin 
Meat poultry, fish 
Grain pIOdUCtS 

Iitamin B, 
Meaz poultry, &h 
Vegetables 

?Olate 

Vegetables

Grain products

Legumes, nuts, soy


{itamin Bu

MeaL poultry, fish

Dairy pIOdUCtS


31kium 
Dairy pIOdUCtS 

?hosphorns 
Dairy pKKhlCtS 
MeaL poultry, fish 
Grain products 

Magnesium 
Grain products 
Dairy pIOdUCtS 

hon 
Grain products 
Meatj poultry, fish 

Zmc 

Meatj poultry, fish 
Daixy products 
Grain products 

copper 
Grain products 
Vegetables 
Legumes, nuts, soy 
Meatj poultry, fish 

Potassium 
Vegetables 
Dairy products 
Meaq pOUkT_y, fish 

30.9 
30.2 
19.8 

40.1 
38.0 

38.7 
22.3 

26.4 
21.2 
18.5 

74.8 
19.7 

74.5 

33.7 
26.5 
19.0 

23.7 
17.6 

48.9 
18.5 

43.7 
19.0 
16.9 

22.7 
20.6 
16.6 
15.6 

26.5 
19.7 
17.9 

SOURCE USDA, Nutrient Content of the U.S. Food Supply, 1909-90 (Gerrior and Zizzaj 19%). 
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Dairy products 9.4% Meat, poultry, fish 17.4% 

Fruits 3,1 %
Grain products 23.3~o Vegetables 4.6% 

Other foods 5.3’%. 
m 

Fats ~i,s ,, JJ/$ugars, sweetener, ,7,% 

Figure 3-7. Food energy: percentage contribution of 
major food groups to the U.S. food supply, 1990 

NOTE: The “other foods” categc~ry includes legumes, nuts, 
and soy (2.8Yo); eggs (1 .3%); [and miscellaneous foods 
(1 .2%), 

SOURCE: USDA, Nutrient Content of the U.S. Food Supply, 
1990 (Gerrior and Zizza, 1994). 

Dairy produots 5,0%
Sugars, sweeteners 38.2% Fruits 6,1 % 

Vegetables 8.3% 

Other foods 2.9% 

@ 
Grain products 39,5% 

Figure 3-9. Carbohydrate: percentage contribution 
of major food groups to the (J,S, food supply, 1990 

NOTE: The “other foods” category includes legumes, 
nuts, and soy (1 .8%); meat, poultry, and fish (0.1 Y.); eggs 
(0,1 %); and miscellaneous food:~ (0.w4. 

SOURCE: USDA, Nutrient Content of the U.S. Food 
Supply, 1990 (Gerrior and Zizza, 1994). 

Meat, poultry, fish 41,1 % 

Legumes, nuts, soy 5.2% 
Vegetables 5.2% 
Other foods 2.7% 

a 

Dairy products 19.6% 
Grain products 22.3’%. 

Eggs 3.9% 

Figure 3-8. Protein: percentage contribution of major 
food groups to the US. food supply, 1990 

NOTE: The “other foods” categoty includes fruits (1.2%); 
fats and oils (0.2%); and miscellaneous foods (1.3%). 

SOURCE: USDA, Nutrient Content of the U.S. Food Supply, 
1990 (Gernor and Zizza, 1994). 

Meat, poultry,fish 30.3% 
Dairy products 11.8% 

Fats, oils 47.6% 

Figure 3-10. Total fat: percentage contribution of 
major food groups to the U.S. food supply, 1990 

NOTE: The “other foods” category includes fruits (0.4%), 
vegetables (0.4Yo), grain products (1 .87.), and 
miscellaneous foods (2.1 ‘%.). 

SOURCE: USDA, Nutrient Content of the U.S. Food Supply, 
1990 (Gerrior and Zizza, 1994). 
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Summary of findings 

Food disappearance data suggest that Americans, on a

per capita basis, are slowly making changes in their

eating patterns toward more healthful diets by using

more low-fat and nonfat foods and leaner cuts of

meat. A considerable gap, however, still exists

between public health recommendations and

consumer practices.


On a per capita basis, less red meat and more poultry

and fish were available for consumption in 1992than

in 1972. Per capita consumption in 1992 averaged

18 lb less beef, 25 lb more poultry, and 2 lb more

fish and shellfish than in 1972. Fewer shell eggs

were available for consumption in 1992, down 33%

from 1972. The decline in shell-egg and red-meat

availability may be associated with public concerns

about cholesterol.


There appears to be a trend toward using lower-fat

milk. Between 1972 and 1992, average aunual per

capita consumption of fluid whole milk dropped

59%, whereas per capita consumption of fluid low-fat

milk (1% and 2% milkfat) increased 153% and p

capita consumption of fluid skim milk doubled. The

trend toward using lower-fat milk is consistent with

increased public concern about cholesterol and animal

fats. However, this trend is offset by the growing

availability of fluid-cream products and cheese.

Between 1972 and 1992, per capita consumption of

cheese doubled.


Although per capita consumption of fats and oils

climbed 23’%between 1972 and 1992, the data show

that more vegetable fats and oils and less animal fats

are being used today. This trend may reflect efforts

by consumem to switch from saturated to unsaturated

sources of dietary fat. Compared with 1972,

Americans in 1992 used, on a per capita basis, 40 lb

more fruits (farm-weight equivalent); 47 lb more

vegetables excluding legumes (farm-weight

equivalent); 9 lb fewer fresh potatoes (retail-weight

equivalent); 12 lb more frozen potatoes (retail-weight

equivalent); 54 lb more flour and cereal products;

1.3 lb more dried beans, peas, and lentils (farm-

weight equivalent); 18 lb more sugar (mainly refined

sugar and high-fructose com syrup); and 18 gal more

soft drinks,


Per capita availability of food energy in the food

supply was higher in 1990 than in 1970. This

increase reflects higher levels of all three energy-


Yielding nutrients (protein, carbohydrate, and total 
fat). Availability of saturated fatty acids decreased 
slightly between 1970 and 1990, whereas availability 
of polyunsaturated fatty acids increased and 
availability of monunsaturated fatty acids remained 
about the same. Cholesterol availability was lower in 
1990 than in 1970. Between 1970 and 1990, 
availability of vitamins A and Bu decreased while 
levels of vitamins C and B6 remained about the same. 
Per capita availability of all other vitamins and of 
calcium, phosphorus, magnesium, iron, copper, and 
potassium was higher in 1990 than in 1970. 
AvailaMity of zinc remained about the same. 

Gaps in knowledge 

The food-supply time-series data do not permit a 
focus on changes in possible relationships between 
various socioeconomic factors and food use or an 
examination of changes occurring in the away-from-
home market or in the use of preprepared foods 
(foods purchased in a ready-to-eat form and taken 
home for consumption). Disappearance data provide 
no information about a food’s source, the form in 
which the food is consumed, or the safety or quality 
of the food. 

Recommendations 

�	 Awareness of the food-supply data and of their 
potentkd uses and limitations needs to be increased. 
Dissemination of food-supply estimates has not 
been as widespread as that from other components 
of the NNMRRP (HIM and USDA, 1993). 
Continued emphasis should be placed on 
documenting and interpreting food-supply data for 
researched, policymakers, program managers, 
health professionals, and the media 

.	 Continue to collect reliable food-supply data from a 
variety of government and private sources and to 
calculate estimates of total available food supply, 
per capita consumption, and nutrient availability 
annually. Food-supply data provide unique and 
essential information cm the amount of food and 
nutrients available for human consumption in this 
country. These data are crucial for monitotig the 
potential of the food supply to meet the nutritional 
needs of the U.S. population. In addition, food-
supply data are useful for ascertaining population-
based trends in food consumption over time. 
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Chapter 4


Household=Based Estimates of Food Consumption and Expenditures


Introduction 

Food comption and expenditure patterns are 
influenced by many factors, including food prices and 
family income (Putnam and Allshouse, 1993). As 
consumem choose among foods available in the 
marketplace, demand for certain foods becomes more 
responsive to prices. As income increases and 
consumers demand greater convenience and quality, 
the amount of money spent on more expensive foods 
increases. Changes in the demographic structure of 
the U.S. population also may contribute to changes in 
consumption and spending patterns (Nayga and 
Capps, 1992). These changes include the growing 
number of women in the work force, of families 
living on two incomes, and of one-adult households 
and the shifting age distribution and growing ethnic 
diversity of the population. Changes in consumers’ 
life-styles and attitudes about food convenience and 
food safety and increased concerns about health can 
also bring ~out changes in consumption and 
spending. 

Studying food consumption and expenditure patterns 
in households of different sizes, races, income 
classes, geographic areas, and other socioeconomic 
and demographic characteristics is vital for many 
reasons, Comparing such patterns permits the effects 
of supply shifts, relative price changes, health 
concerns, and changing consumer life-styles and 
attitudes about household food consumption and 
purchases to be examined over time. This 
information is valuable to food marketers and 
processors, food program administrators, nutrition 
educators, health professionals, economists, and 
nutrition researchers because it helps them gain a 
better understanding of factors influencing food 
consumption and buying habits (Lutz et al., 1992; 
Smallwood et al., 1994). Data on food expenditures 

a.ko can be used to assess existing market conditions, 
product-distribution patterns, and consumer buying 
habits and living conditions (Smallwood et al., 1994). 
When combined with demographic and income 
projections, food-expenditure information can be used 
to predict future consumption trends. Furthermore, 
information about household food-use and food-
expenditure patterns is useful for developing typical 
market baskets of foods for certain populations, such 
as elderIy people. In turn, these market baskefi can 
be used to develop price indices that are tailored to 
the consumption patterns of these population groups. 
Lastly, information about these patterns is essential 
for budgeting food program expenditures. Over 
$40 billion are spent by USDA each year on food 
assistance and nutrition programs. 

Tbis chapter provides a review of information about 
household food use and expenditures from two 
surveys of the NNMRRP: the Consumer Expenditure 
Survey (cES) 1980-92 and the Nationwide Food 
Consumption Surveys (NFCS) 1977-78 and 1987-88. 
Figure 4-1 highlights the interrelationships of various 
components of household-based food consumption 
and expenditures with the other components of the 
conceptual model. 

Types and sources of data 

The CBS is an annual survey of household food 
expenditures conducted by the U.S. Department of 
Labor’s Bureau of Labor Statistics (BLS). USDA 
also conducts comprehensive household surveys of 
food use about every 10 years from the household 
component of Ihe NFCS. The most recent NFCS 
surveys were conducted in 1977-78 and 1987-88. In 
the NFCS, data are also collected on household food 
consumption patterns. The types of data collected in 
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the CES and NFCS surveys and the sources of these 
data are shown in table 4-1. 

The CBS provides the most recent and comprehen­
sive data available on the annual amount of money 
spent on food by American households. Using CES 
data, USDA’s Economic Research Service (ERS) has 
compiled tables on annual per person expenditures 
for at-home and away-from-home food for urban 
households for the years 1980 through 1992 
(Smallwood et al., 1994). Annual per capita 
expenditures are reported for approximately 100 
foods and food groups. Rural sampling units were 
dropped from the CES sample between 1981 and 
1983 because of budgetary limitations, but they were 
reinstated in 1984. Because of this exclusion, 
comparisons of food expenditures for all households 
cannot be made between 1980 and 1992. To allow 
comparisons to be made across all 13 survey years, 
only data from urban households are presented in this 
chapter. 

In the CES, at-home food expenditures are recorded 
by participants in a diary. Information on away-
from-home food spending is collected in a separate 
interview portion of the CES. Expenditures for food 
purchased at restaurants, carryouts, and other types of 
eating establishments and taken home for 
consumption are included in away-from-home 
expenditures. Expenditures are the transaction costs, 
including excise and sales taxes, of foods purchased 
during the diary-keeping period. Data are collected 
throughout the year, with increased data collection 
during the last 6 weeks of Ihe year to account for 
increased buying activity during the holiday season. 

Table 4-1. Types and sources of data on household-based 
of the Third Report on Nutrition Monitoring 

Type of data 

Average annual per person expendituresof urban 
householdsfor food at home and food away from home 

Average annual money value of food used at home and 
away flom home (per 21-meal-equivalentperson)2 

Average annual household food use (per 21-meal-equivalent 
person) 

The NFCS household data provide a snapshot of the 
type, quantity, and “money value” of foods used in 
households in 1977-78 and 1987-88. “Money value” 
is based on the expenditures for purchased foods and 
on assigned values for home-produced food and food 
received free of cost as gifts or as pay. Household 
interviews were conducted throughout the year to 
account for seasonal variations in food consumption 
and buying habits. The term “food consumption” is 
used to describe the quantity of food used in the 
household rather than actual ingestion of food. 
Expenditures for purchased food are based on prices 
reported as paid, excluding sales tax. Food bought 
and eaten away from home is not included, but food 
bought away from home and brought into the home 
for consumption is included. Although not presented 
in this chapter, data on the nutritive value of food 
used in the household during the 7-day survey period 
are also available from the household prtion of the 
NFcs. 

For the NFCS, ERS calculates annual household food 
use and money-value estimates for 64 food groups 
and expresses them on a 21-meal-equivalent-pemon 
(21-MEP) basis (Lutz et al., 1992). The 21-MEP 
conversion assumes that a person eats 3 meals a day 
over the 7-day period of the survey and accounts for 
differences in the number of household members and 
guests eating from home food supplies and in the 
number of meals eaten at home and away Ilom 
home. By using the 21-MEP conversion, household 
variation in at-home food use is controlled, thereby 
facilitating comparisons across households that have 
different sizes and different at-home eating patterns. 
Household-food-use and money-value data represent 

food consumption and expenditures used in chapter 4 

Source of data] 

ConsumerExpenditureSurvey (DOL, BLS) 

Household componentof NFCS 1977-78 (USDA,ARS) and 
NFCS 1987-88(USDA,HNIS) 

Householdcomponentof NFCS 1977-78(USDA, ARS) and 
NFCS 1987-88(USDA,INS) 

lDOL, U.S. Department of Laboq BLS, Bureau of Labor Statistics; USDA, U.S. Department of Agriculture ARS, Agricultural Research

Servicq HNIS, Humau Nutrition Information Service.

2“Money value” is based on the expenditures for purchased food and on assigned values for home-produced food and food received free

of cost. Expenditures for purchased food sre based on prices reported as paid, excluding sales tax.


SOURCE LSRO, 1994.


55 



per person averages of the amount of food used and 
the amount of money spent for food for the 
population as a whole. These data do account for 
differences in the distribution among people of foods 
in different categories, but they do not allow direct 
observation of the distribution nor do they account 
for within-household variation. 

Criteria for assessment 

The criteria used for assessing data on household-
based food consumption and expenditures include 
type of sample design, level of participation of the 
sample population, and weighting procedures. The 
choice of which populations to sample (i.e., the 
sampling frame) for the CES’was based on 
procedures and information from the Bureau of the 
Census (Sma.llwood et d., 1994). Revisions to the 
sampling frame in 1986 created some difficulty when 

.	 population estimates in 1986 were being compared 
with estimates from previous years; however, these 
revisions have little effect cmthe population averages 
for food expenditures from the CES presented in this 
chapter. Response rates for, or levels of participation 
in, the CES have not been problematic; about 85% of 
the eligible sample participated in 1987 and 1988. 
The weighting procedures used in the CES 
(Smallwood et al., 1994) did not raise concerns 
among lhe Expert Consultants and LSRO. 

NFCS 1977-78 and NFCS 1987-88 were both based 
on self-weighting, multistage, stratified selection 
procedures for selecting samples from private 
households in the 48 contiguous States. NFCS 
1977-78 provided a sample of 15,000 l~ouseholds, 
whereas NFCS 1987-88 provided a sample of 6,000 
households. The level of household participation— 
that is, the number of usable questionnaires 
collected-was 61% for NFCS 1977-78 and 37% for 
NFCS 1987-88. 

Independent evaluations of the effect of nonresponse 
on the individual intake portion of the NFCS 1987-88 
were conducted by LSRO (1991) and the U.S. 
General Accounting Ofllce (GAO, 1991). On the 
basis of these evaluations, it was concluded that it is 
not possible to determine the extent to which 
nonresponse bias might influence interpretation of 
analyses that use data from the individual-intake 
portion of the survey, particularly when subgroup 
sizes are small. A similar evaluation was not 
conducted for the household portion of NFCS 

1987-88; however, when the household data were 
compared with the CES and ERS food-supply data to 
investigate the validity of the NFCS data, data from 
the three sources were found to be fairly consistent 
with each other in most cases. Except for households 
headed by a person who was neither white nor black, 
the NFCS subgroups that were examined all had 
sample sizes of over 400 households (Lutz et al., 
1992). 

Although NFCS 1977-78 and 1987-88 were designed 
to be self-weighting, weights that could be used to 
determine population estimates had to be calculated 
because of the statistically significant nonresponse 
rates for both time periods. Because of differences in 
response rates between the two NFCSS, different 
weighting procedures were applied to the two 
surveys. To account for nonresponse, the weights for 
the samples were calculated after the sample was 
collected. In NFCS 1977-78, the weights were 
calculated to be proportional to the ratio of the actual 
number of households in the sample to the number of 
completed questionnaires (Lutz et al., 1992). The 
weights were calculated for each primary sampling 
unit after each quarter of the survey (i.e., each 
4-month period) and then scaled to produce equal 
response across the four quarters of the survey. 
Construction of weights for NFCS 1987-88 included 
adjustments for underrepresentation of certain 
subpopulations. In light of comparisons of NFCS 
household data with data from other sources and 
application of weighting factors, the Expert 
Consultants and LSRO concluded that the bias 
introduced by nonresponse in NFCS 1987-88 did not 
unduly compromise the estimates included in this 
chapter. A further discussion of procedures used to 
adjust for nonresponse in NFCS 1987-88 is presented 
in chapter 2. 

Appropriate uses and limitations of the data 

In the CES and the NFCS, household food 
consumption and expenditure data represent per 
person averages of the quantity of food used and the 
amount of money spent for food by households, 
regardless of whether or not a particular household 
purchased a specific food item during the record-
keeping period. Thus, the average expenditure may 
be considerably below the actual expenditures 
reported by households that purchased the food item, 
especially for infrequent y purchased foods. For 
items frequently used by most households, average 
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expenditures for all households may not differ greatly 
from expenditures for households that actually use 
the item. 

In household-based expenditure surveys, as in all 
surveys, errors may arise from several sources. 
Errors in the selection of households and the 
recording and interpretation of information may result 
in sampling biases. Random variation occurs because 
of the inherent variability in the population. 
Measurement error occurs when respondents and 
interviewers make mistakes during the recording 
and/or processing of data. In the CES, failure of 
respondents to complete questionnaires may introduce 
a potential source of bias. Because respondents in 
the CES are required to report only food items 
actually purchased, it becomes difficult to ident@ 
incomplete expenditure reporting (Smallwood et al., 
1994). Distinguishing between an incomplete 
expenditure diuy and a complete one that lists only a 
few food purchases is difficult. Incomplete reporting 
on other sections of the CES diary-for example, 
mortgage status-may be associated with incomplete 
food-expenditure nqmting. Homeownem who do not 
Eport a mortgage status are about half as likely to 
report most food purchases as are homeowners who 
report a mortgage status. Similar patterns of 
underreporting are observed when income reporting is 
incomplete. Thus, caution is advised when CES data 
ffom these two subgroups are used. 

The CBS differs from the NFCS in several respects 
(table 4-2). The most notable difference is that the 
CES measures food purchases, whereas the NFCS 
measures the money value of food used in the 
household (Lutz et al., 1992; Smallwood et al., 
1994). As a result, differences in reported food-
expenditure values may occur between the surveys 
because of conceptual issues related to measurements. 
For example, the value of nonpurchased food, such as 
home-produced food and food received as gifts or as 
pay, is included in the NFCS but not in the CBS. 
The surveys also vary because of differences in the 
timing of consumption and purchase. The CES does 
not measure consumption from household food 
stocks; thus, expenditures may include purchases 
used to build up inventories of staple foods such as 
flour and sugar. However, disparities among 
households due to inventory changes tend to average 
out over large groups of consumers (Smallwood 
et al., 1994). 

Another difference between the two surveys is their 
unit of observation (Smallwood et al., 1994). The 
codsumer unit is used for the CES, whereas the 
household is used as the observational unit for the 
NFCS. In the CES, “consumer unit” is defined as all 
members of a particular household who are related by 
blood, marriage, adoption, or other legal arrangement 
a financially independent person living alone or 
sharing a household with others, living as a roomer 
in a private home or lodging house, or living in 
permanent quarters in a hotel or moteu or two or 
more people living together who pool their incomes 
to make joint expenditi decisions. In the NFCS, 
“household is defined as rdl people who regularly 
share a house, apartment, room, or group of rooms 
used as separate living quarters. People who live in 
the household but who are away temporarily-for 
example, in the hospital or on travel-are included in 
the NFCS, whereas people living away in group 
quarters, such as college dormitories, rooming 
houses, military barracks, and institutions, are 
excluded. Residences with nine or more people 
unrelated to each other were not eligible to 
participate in the survey. 

Differences in reporting are also apparent between 
the CES and the NFCS. In the CES, annual 
expenditures per person are reported. CBS food­
eqpditure data are combined wilh food-price 
information from the BLS food-item price indices for 
detailed food categories. In the NFCS, the quantity 
and money value of food used in the household are 
calculated in terms of the 21-M13P. 

The two surveys differ in several other ways. The 
CES data are collected over two consecutive l-week 
periods, whereas the NFCS data are collected over 
one l-week period. Data from the two surveys are 
annualized (i.e., converted to an expenditures-per-year 
basis) by their respective agencies and presented on a 
per person basis when reported, Describing data on a 
similar per person basis allows the data from the two 
surveys to be compared with each other and with 
other data. The CBS includes college students living 
in dormitories, and the NFCS excludes them. The 
CES has collected data consistently only for urban 
households, whereas tie NFCS data include three 
levels of urbanization (central cities, suburban areas, 
and nonmetropolitan areas). The NFCS data include 
foods purchased at restaurants, ca.nyouts, and similar 
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Table 4-2. Comparison of measurement techniques used in the CES 1980-92 and NFCS 1977-78, 1987-88 
survevs 

CES 1980-92 

Conductedby the U.S. Departmentof Labor, Bureauof 
Labor Statistics, every year since 1980. 

Household-basedcross-sectionalsurvey. 

Measwes food purchasesmade by households. 

Excludes value of nonpurchasedfoods (homegrownfoods 
and food received as gifts cr as pay) in food expenditures. 

Does not measure consumptionout of householdfood 
stocks; expendituresmay includepurchasesused to build 
up inventories. 

Unit of observation:consumerunit. 

Consumerunit includes college studentsliving in 
dormitories. 

Calculationsof annual food expendituresper person are 
reported. 

Includesprice indices for foods and food groups; no 
quantity data me reported. 

Food purchasedat restaurants,carryouts,and other eating 
establishmentsand brought home for consumptionme 
consideredaway-from-homeexpenditures. 

Householdsreport informationover two consecutive, 
l-week periods. 

Urban householdsonly. 

SOURCELutzet al. (1992);Smdlwood et al. (1994). 

types of establishments and brought home to eat as 
part of at-home expenditures. In the CES, these 
expenditures are included in away-flom-home food 
spending. 

Consistency within and between data 
sources in assessing change overtime 

The methodologies of data collection in CES 1980-92 
and in N’HCS1977-78 and 1987-88 have remained 
relatively consistent over tiime. In the CES, some 
changes have occurred in the sampling frame and 
weighting procedures (Smallwood et al., 1994); 
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NFCS 1977-78,1987-88 

Conductedby U.S. Departmentof Agricultureevery 10 
years since 1977-78. 

Household-basedcross-sectionalsurvey. 

Measuresmoney value and quantity of food nsed by 
households. 

Includesnonpurchasedfoods in food expenditures. 

May measureconsumptionout of household food stock. 

Unit of observation:household. 

Householdexcludescollege students living in dormitories. 

Calculationsof annual food use and money value are 
reported in terms of a 21-meal-equivalentperson. 

Excludesprice data for foods and food groups, but price 
data may be derivedby dividing money value of food by 
the quantityof food. 

Food purchasedat restaurants,carryouts,and other eating 
establishmentsand brought home for consumptionare 
consideredat-homeexpenditures. 

Householdsreport informationover a l-week period. 

Three levels of urbanization(central cities, suburbanareas, 
and nonrnetropolitanareas). 

however, these changes should not affect the 
comparisons of food expenditures overtime. For the 
most pr@ the two NFCSS were designed in the same 
manner. Both NFCS 1977-78 and 1987-88 used a 
7-day list-recall method for the household-data 
questionnaire. In NFCS 1977-78, a pencil-and-paper 
questionnaire was used to interview respondents, 
whereas computer-assisted personal-interviewing 
technology was used in NFCS 1987-88 (Lutz et al., 
1992). Because of the large nonresponse rate in 
NFCS 1987-88, the weighting procedures used for 
the data from that survey differed from those used for 
NFCS 1977-78. This weighting of the data from the ‘ 
two surveys made the data more comparable for 
time-trend analysis. 



Current data on household-based 
expenditures 

This section summarizes CES data on food spending 
in 1992 in American urban households by selected 
socioeconomic and demographic characteristics. Data 
for 1992 were used because they were the most 
recent CES data available at the time this report was 
prepared. All data are presented in 1992 dollars. For 
further information on 1992 CES data refer to the 
report Food Spending in American Households, 
1980-92 (Smallwood et al., 1994). 

In 1992, white households spent more money per 
person on food than did black households and 
households of other races (fig. 4-2). Food spending 
was higher in households with higher incomes. 
Households in the lowest 20% of the income 
distribution spent nearly 6096 less money per person 
than did households in the highest 20% of the income 
distribution. Per person food spending increased with 
age of the household head up to 64 years of age and 
then declined. Households in the South spent the 
least amount of money on food, and those in the 
Northeast spent the most. 

Jn 1992, white households spent a larger share of 
total food expenditures on food away ftom home 
@~ than did black households and households of 

1992 dollars 

other races. FAFH spending, as a shzue of total food 
expenditures, increased as household income 
increased. Households in the highest 20% of the 
income distribution spent 39% of total food 
expenditures on FAFH, whereas households in the 
lowest 20% of the income distribution spent 24% of 
total food expenditures on FAFH. The share of the 
food budget spent on FAFH tended to drop as the 
age of the household head increased. In households 
headed by a person (nonStudent) less than 25 years of 
age, 40% of total food expenditures were spent on 
FAFH, whereas 28% was spent on FAFH in 
households headed by a person over 64 years of age. 
Households in the South spent the highest share of 
food expenditures on FAFH (36%) and households in 
the Northeast spent the lowest share on FAFH (32%). 

Food expenditures in relation to income 

Disposable income is a key factor influencing 
demand for food. According to 1992 CES da@ per 
capita disposable income was $17,346 (1992 dollars), 
up from $3,521 (1970 dollars) in 1970 (Putnam and 
Allshouse, 1993). When adjusted for inflation, real 
per capita disposable income in 1992 was 36% higher 
than it was in 1970. Although food expenditures 
have increased considerably over the years, the 
percentage of disposable personal (i.e., after-tax) 
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income spent for food has fallen over time. In 1992, 
families and individuals spent 12% of their dispos­
able personal income on food, down from 14% in 
1970. This result is consistlmt with Engel’s Law, that 
is, as the wealth of a nation increases, the proportion 
of income spent for food declines. As a smaller 
share of income is spent on food, more money is 
available to purchase personal services and other 
discretionary items. 

Data from the CES showed that the proportion of 
income spent for food in 1992 varied widely among 
households of different incomes. In 1992, 
approximately 14% of disposable income was spent 
for food in households with annual incomes of 
$40,000-$49,999. Jn households with annual incomes 
greater than $50,000, tie percentage decreased to 
about 107o. In contrast, in lhouseholds with incomes 
of $5,000-$9,999 per year, about one-third of 
disposable income was spent on food. 

Trends iri household-based food 
consumption and expenditures 

This section begins with a review of CES data on 
food spending in urban households from 1980 
through 1992. Trends in food expenditures (in terms 
of money value) and the qm.ntity of food used in 
households from NFCS 1977-78 and 1987-88 are 
then summarized by seleckd socioeconomic and 
demographic characteristics,, All food-expenditure 
data from the CES (see table A.T4-3,F4-3,4,5,6,7,8 in 
app. VA) and money-value data from the NFCS were 
adjusted for inflation to 1988 dollars to allow 
comparisons to be made on a common-dollar basis 
between the two surveys and across years of each 
survey. Trends in food spending in 1980 and 1988 
from CBS data were, when possible, compared with 
money-value data from NFCS 1977-78 and 1987-88. 
These trends are summarized in table 4-3. Because 
the two surveys differed in their definition of food 
groups, comparisons were made only for food groups 
that were common to both surveys. Also, because of 
differences in conceptual issues related to measure­
ments used in the two surveys, food-expenditure 
values from the surveys differ (see table 4-2). 

Further details on NFCS 1977-78 and 1987-88 
household food-use and money-value data are 
provided imthe reports Changes in Food 
Consumption and Expenditures in American 
Households During the 1980’s (Lutz et al., 1992) 

and Food Consumption and Dietaq Levels of 
Households in the United States, 1987-88 (USDA, 
1994). For further information on CES 1980-92 data, 
consult the report Food Spending in American 
Households, 1980-92 (Smallwood et al., 1994). 

CES 19130-92 

Although there were some yearly fluctuations, 
average annual total food expenditures (excluding 
expenditures for alcoholic beverages) and average 
annual expenditures for FAFH, when adjusted for 
inflation, remained about the same in urban 
households between 1980 and 1992. The share of 
spending for FAFH peaked in 1990, when ahnost 
40% of average annual total food expenditures was 
for FAFH (fig. 4-3). By 1992, the share of spending 
for FAFH as a percentage of average annual total 
food expenditures had gradually declined to 34%. A 
main reason for this drop in FAFH spending was the 
recession during the early 1990s (Manchester, 1993). 
During recessions, people cut back on food expenses 
by eating out less often. 

Between 1980 and 1988, average annual expenditures 
for beef, pork, and poultry in urban households 
decreased (fig. 4-4). Between 1988 and 1992, per 
person spending for beef continued to decrease while 
spending for pork and poultry began to rise. Yearly 
fluctuations in spending were seen for fish and 
seafood. 

Per person spending for all dairy products decreased 
slightly between 1980 and 1992, During that time, 
overall spending for fresh milk and cream dropped 
18% (fig. 4-5), with spending for fresh whole milk 
dropping by one-half and spending for other types of 
fresh milk and cream increasing by ahnost 40%. 
Spending for cheese fell by nearly 10%, while 
spending for ice cream and other frozen dairy 
products increased by about one-third. Between 1980 
and 1992, average anm.udper person expenditures for 
eggs declined by about one-third (fig. 4-5). 

Per person spending for fresh fruits and vegetables 
dropped between 1980 and 1992; however, declines 
for vegetables were not as dramatic as those for fresh 
fruits (fig. 4-6). Spending for bananas climbed 45% 
during these years, whereas spending for oranges fell 
by nearly 50%, for apples, by 14%, and for other 
fresh fruits, by 30%. Spending for lettuce, tomatoes, 
and other fresh vegetables (excluding potatoes) also 
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Table 4-3. Average imnual household expenditures per person for selected foods snd percent change for selected 
years+ 

CES NFcs 

Expenditures (1988 dollars) 

1980 1988 1992 

Total food 1341 1349 1343 
Food at home 879 824 879 
Food away from home 464 511 464 

Meat 203.86 146.64 155.99 
Beef 103.06 71.76 71.49 
Pork 65.73 42.12 53.16 

Poultry 38.18 33.80 45.69 

Fish and shellfish 31.02 26.00 28.45 

Eggs 13.73 10.92 9.58 

Dairy products 100.41 102.96 97.40 
Fresh milk 52.85 50.96 43.17 
Cheese 30.09 30.68 27.36 
Frozen desserts 12.95 15.60 17.26 

Fruits 85.62 81.12 74.80 
Fresh 50.85 47.32 39.74 
processed 34.77 33.80 35.06 

Vegetables 72.94 66.04 67.74 
Fresh 47.67 43.68 42.25 
Processed 25.27 22.36 25.49 

Cereal and bskery products 122.57 121.16 131.10 
Flour and flour mixes 7.53 5.20 6.58 
Cereals 22.65 28.08 26.05 
Bread 29.44 24.96 24.56 
Other bsked goods 55.98 53.56 62.07 

Fats and Oils 27.97 24.44 29.23 

Prepared food, including 
baby food 34.77 49.92 65.16 

Sugar and sweets 31.45 30.16 34.07 

Selected nonalcoholic 
beverages 

coffee 21.96 15.60 15.74 
soft drinks 36.83 47.84 44.53 

Alcoholic beverages 145.65 106,08 92.82 

Percent change Expenditures (1988 dollars) 

1980-88 1980-92 1977-78 1987-88 Percent change 

0.6 0.1 2093 2059 –1.6 
-6.3 0.0 1534 1348 –12.1 
10.1 0.0 559 711 27.2 

–28.1 -23.5 392.73 267.96 –31.8 
–30.4 -30.6 219.68 141.61 -35.5 
-35.9 -19.1 103.90 77.81 –25.1 

–11.5 19.7 60.45 71.41 18.1 

-16.2 –8.3 61.44 60.16 –2.1 

–20.5 -30.2 19.23 14.48 –24.7 

2.5 –3.0 164.35 159.72 –2.8 
–3.6 -18.3 81.53 72.89 –10.6 

2.0 -9.1 48.25 48.28 0.1 
20.5 33.3 19.30 20.78 7.7 

–5.3 -12.6 148.30 117.C9 -21.0 
–6.9 -21.8 94.52 66.88 –29.2 
-2.8 0.8 53.78 50.21 –6.6 

-9.5 –7.1 152.28 115.45 -24.2 
–8.4 -11.4 102.08 73.89 –27.6 

–11.5 0.9 50.20 41.56 -17.2 

–1.2 7.0 166.61 154.09 –7.5 
-30.9 -12.6 14.15 7.61 -46.2 

24.0 15.0 54.37 62.73 15.4 
–15.2 -16.6 42.37 34.98 –7.4 

-4.3 10,9 79.(M 78.53 -0.6 

-12.6 4.5 42.56 34.58 –18.8 

43.6 87.4 27.34 64.10 134.5 

-4.1 8.3 50.71 39.63 –21.8 

–29.0 -28.3 31.28 25.41 –18.8 
29.9 20.9 33.05 51.94 57.2 

-27.2 -36.3 55.43 48.56 –12.4 

‘Data are from table A.T4-3,F4-3,4,5,6,7,8 in appendix VA. Food-expenditure data horn the CBS snd NFCS surveys differ because of 
differences in several concepkd (measurement) issues between the two surveys. These differences are summarized in table 4-2. 
Subcategory values do not add up to category totals because only subcategories common to both surveys were included here. 

SOURCE DOL, CES, 1980-9~ USDA NFCS, 1977-78 and 1987-88. 

61€



------ --------------------------

------------------------------

Percent 
50


40 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


30


20


10


0 
1980 1982 1984 1986 1988 1990 1992


Year 

Figure 4-3. Share of spending per person in urban

households for food away frc)m home, as a

percentage of total food expenditures, 1980-92


NOTE: Data are from table A,T4.-3,F4-3,4,5,6,7,8 in 
appendix VA. Expenditures did not include food 
expenditures for alcohol. 

SOURCE: DOL, CES, 1980-92 (Smallwood et al, 1994). 
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Figure 4-5. Average annual expenditures per person

in urban households for ftesh milk and cream,

cheese, and eggs, 1980, 1984, 1988, and 1992


NOTE: Data are from table A,T%3,F4-3,4,5, B,7,8 in 
appendix VA. 

SOURCE: DOL, CES, 1980-92 (Smallwood et al., 1994). 
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Figure 4-4. Average annual expenditures per person

in urban households for beef, pork, poultry, and fish

and seafood, 1980, 1984, 1988,and 1992


NOTE: Data are from table A.T4-3,F4-3,4,5,6,7,8 in 
appendix VA. 

SOURCE: DOL, CES, 1980-92 (Smallwood et al., 1994). 
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Figure 4-6. Average annual expenditures per person

in urban households for fresh and processed Wts

and vegetables, 1980, 1984, 1988, and 1992


5678 inNOTE: Data are from table A.T4-3,F4-34 18111

appendix VA. Processed fruits included canned, frozen,

and dried fruits and fresh, canned, and frozen fruit juices.

Processed vegetables included frozen vegetables, canned

beans and corn, and other types of processed vegetables,


SOURCE: DOL, CES, 1980-92 (Smallwood et al., 1994). 
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decreased between 1980 and 1992. Spending for 
processed fruits and vegetables remained relatively 
unchanged. 

Between 1980 and 1992, per person spending for 
cereal and bakery products increased 7%. Purchases 
of cemd climbed 151Z0,whereas purchases of rice, 
pasta, and cornmeal rose by about one-third. 
Spending for white bread decreased by 45’%, while 
spending for other types of bread more than doubled. 
Much of the growth in spending on nonwhite breads 
was product-driven, as consumers gained appreciation 
for different varieties of breads and supermarkets 
began offering in-store bakeries and a wider variety 
of bread products (Putnam, 1994). 

Food expenditures for fats and oils followed a 
downward trend between 1980 and 1987 and have 
since edged upward. Between 1980 and 1988, per 
person spending for butter decreased 36%, steadily 
climbed until 1991, and declined slightly in 1992. 
Spending for margarine followed a similar downward 
trend during the 1980s but increased gradually ffom 
1990 through 1992. Gradual increases in spending 
for salad dressing and other fats and oils were noted 
between 1986 and 1992. 

1988 dollars 

‘“~ 

Year 

Figure 4-7. Average annual expenditures per person 
in urban households for frozen prepared foods, 1980, 
1984, 1988, and 1992 

NOTE: Data are from table A.T4-3,F4-3,4,5,6,7,8 in 
appendix VA. 

SOURCE: DOL, CES, 1980-92 (Smaliwood et al., 1994). 

Between 1980 and 1992, spending for tiozen 
prepared foods and other miscellaneous prepared 
foods, including baby foods, nearly doubled 
(fig. 4-7). During this time, purchases of potato 
chips, nuts, and similar types of snack foods jumped 
nearly 60%, and purchases of candy and chewing 
gum increased 32%. Purchases of carbonated and 
noncarbonated beverages rose by 21% and 34%, 
respectively, while purchases of coffee and of fresh 
milk and cream fell by 28% and 18%, respectively 
(fig. 4-8). Spending for alcoholic beverages used at 
home and away horn home decreased by more than 
one-third Ix%ween 1980 and 1992. Spending for 
alcoholic Ixwerages is expected to continue to be low 
(Putnam, 1994). 

NFCS 1977-78 and 1987-88 

Average annual total food expenditures in 1987-88 
were down slightly from 1977-78 (table 4-3). In 
1977-78 and 1987-88, white households spent more 
money on food than did black households and 
households of other races. White and black 
households spent more on food in 1977-78 than in 
1987-88, whereas other-race households spent more 

1988 dollars 

w Fraahmilkand cream 
:~ 
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Year 

Figure4-8. Average annual expenditures per person 
in urban households for selected nonalcoholic 
beverages, 1980, 1984, 1988, and 1992 

NOTE Data are from table A.T4-3,F4-34 98S1V5878 in 
appendix VA. 

SOURCE: DOL, CES, 1980-92 (Smallwood et al., 1994). 
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money for food in 1987-88 than in 1977-78. In both 
1977-78 and 1987-88, households in the highest 20% 
of the income distribution spent about twice as much 
money for food as those in the lowest 20% and 
households in the Northeast and West spent more 
money on food than did households in the Midwest 
and South. Many of the differences in household 
food expenditures seen across regions can be 
explained by price variations (Lutz et al., 1992). 

Between 1977-78 and 1987-88, FAFH spending 
increased from 27% to 355Z0of total food expendi­
tures. During this time, the percentage of total food 
expenditures spent on FAFH increased across all 
racial groups (fig. 4-9), income classes (fig. 4-10), 
and regions of the country. White households spent a 
larger share of total food expenditures on FAFH than 
did black households and households of other races. 
In 1987-88, white households spent 36% of total food 
spending on FAFH, up fro!m2870 in 1987-88. In 
comparison, FAFH spending in black households was 
27% of total food expenditures in 1987-88, up from 
20% in 1977-78, and FAFH spending in other-race 
households was 30% of total food expenditures, up 
from 21% in 1977-78. The wealthiest households 
spent 45YOof total food expenditures on FAFH in 
1987-88, up from 38% in 1977-78, whereas the 
poorest households spent 21% of total food expendi­
tures on FAFH in 1987-88, up from 14% in 1977-78. 
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Figure 4-9. Percentage of total food expenditures 
spent on food away from home, by race, 1977-78 and 
1987-88 

SOURCE: USDA, NFCS, 1977-78 and 1987-88 (Lutz et al., 
1992). 
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Compared with households in the Northeast, 
Midwest, and South, households in the West spent 
the greatest share of total food expenditures on 
FAFH, 36% in 1987-88 and 30% in 1977-78. 

Between 1977-78 and 1987-88, per person 
consumption of beef and pork declined while 
consumption of poultry and fish and shellfish 
increased. In 1977-78 and 1987-88, black households 
consumed more pork, lunch meat, poultry, and fish 
and shellfish than did white and other-race 
households. In 1977-78, beef consumption rose 
sharply with income. In contrast, consumption 
declined in 1987-88 across all income classes, with 
the largest decreases occurring in the wealthier 
households (fig. 4-1 1). In 1987-88, per person 
consumption of fish and shellfkh was generally 
higher in households with higher incomes, whereas 
per person consumption of pork and lunch meat was 
generally higher in households with lower incomes. 
The largest declines in per person consumption of 
beef were in the West, and the smallest declines were 
in the SoutbL. Households in the Northeast used the 
most poultry and fish, whereas those in the South 
used the most pork. Between 1977-78 and 1987-88, 
per person spending declined for all types of red 
meat and lunch meat across all racial groups, income 
classes, and regions of the country. Spending for 
poultry increased except in black households and in 
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Figure 4-10. Percentage of total food expenditures 
spent on food away from home, by income quintile, 
1977-78 and 1987-88 

SOURCE: USDA, NFCS, 1977-78 and 1987-88 (Lutz et al., 
1992). 
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Figure 4-11. Average annual household use of beef, pork, poultry, and fish and shellfish in pounds per 21 -meal-
equivalent person, by income quintile, 1977-78 and 1987-88 

SOURCE: USDA, NFCS, 1977-78 and 1987-88 (Lutz et al., 1992). 

the poorest households, and it increased in all regions 
in the country. Spending for fish and shellfish 
increased in white and other-race households, in 
households at higher income levels, and in the 
Northeast. 

Per person consumption of eggs fell 25% between 
1977-78 and 1987-88. Declines in consumption were 
highest in other-race households, in the wealthiest 
households (fig. 4-12), and in the South and West. 
Egg consumption and spending for eggs decreased in 
all racial and income groups and in every region of 
the country during that period. 

Between 1977-78 and 1987-88, small declines were 
seen in per person consumption of and spending for 
dairy products (ffesh equivalent). Consumption of 
fresh fluid milk decreased across racial and income 
groups and all regions of the country except the 
Midwest, with the largest decreases seen in black and 
other-race households, in higher income households 
(fig. 4-12), and in the West. Purchases of fresh fluid 
milk decreased across all racial and income groups 
and regions of the country. In 1977-78 and 1987-88, 
consumption and purchases of fresh fluid milk and 
cheese were highest in white households and 
increased with income (fig. 4-12). Between 1977-78 
and 1987-88, cheese consumption increased in white 
and other-race households, across income classes, and 
in the Northeast, Midwest and South. 

Northesstemers spent the most money on fresh fluid 
milk and cheese, whereas Southerners spent the least 
amount on these foods. Use of frozen-milk desserts 
declined slightly across all racial and income groups 
and regions of the country. Spending for ffozen-milk 
desserts rose in all households except black and 
other-race households, the poorest households, and 
households in the Northeast. 

Consumption and purchases of fresh and canned 
fruits and vegetables and frozen ffuits declined 
between 1977-78 and 1987-88, and consumption and 
purchases of fruit juices and frozen vegetables 
increased. In 1977-78 and 1987-88, white 
households consumed more fresh fruits and 
vegetables per person than did black households. In 
1987-88, other-race households consumed more fresh 
vegetables but less canned and frozen fruits and 
vegetables than did white and black households. 
Consumption and purchases of fresh and frozen fruits 
and vegetables and fruit juices tended to increase 
with income (fig. 4-13). Households in the West 
used the most fresh IYuitsand vegetables, 
Northeastern households used the most frozen fruits 
and vegetables and the most fruit juices, Midwestern 
households used the most canned fruits, and Southern 
households used the most canned vegetables. 

Between 1977-78 and 1987-88, per person 
consumption of breakfast cereals climbed 12% and 
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Figure 4-12. Average annuall household use of fresh fluid milk, cheese, and eggs in pounds per 21 -meal-
equivalent person, by income quintile, 1977-78 and 1987-88 

SOURCE: USDA, NFCS, 1977-78 and 1987-88 (Lutz et al,, 1992). 
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Figure 4-13. Average annual household use of fresh and processed fruits and vegetables in pounds per 
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vegetables included canned, frozen, and dried vegetables and vegetable juices. 

SOURCE: USDA, NFCS, 1977-78 and 1987-88 (Lutz et al., 1992). 
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baked goods increased 6% while consumption of 
bread dropped 13%. In 1977-78 and 1987-88, white 
households consumed more breakfast cereals and 
baked goods than did black and other-race 
households; higher-income households tended to use 
more baked goods and less cereals other than 
breakfast cereals than did lower-income households; 
and households in the Northeast used the most baked 
goods. Average annual per person spending for 
breakfast cereals climbed 27% between the two 
surveys, while purchases for other types of cereals 
decreased 6%. Spending for bread dropped 17%, 
while spending for other baked goods decreased only 
slightly. 

Consumption of and spending for fats and oils 
declined across all racial and income groups and 
regions of the country between 1977-78 and 1987-88. 
In 1977-78 and 1987-88, white households used more 
and spent more money on fats and oils than did black 
and other-race households. Consumption of and 
expenditures for table fats, shortening, and salad and 
cooking oils decreased, whereas consumption of and 
spending for salad dressings increased. Spending for 
table fats and salad dressings was highest among 
white households and increased with income, 
spending for shortening was highest in black and 
lower-income households, and spending for salad and 
cooking oils was highest in other-race households. 

Pounds 

Per person consumption of mixtures and dinners 
(canned, Iiozen, dried, and already cooked) nearly 
doubled between 1977-78 and 1987-88. In 1977-78 
and 1987-88, white households consumed the most 
mixtures and dinners and black households consumed 
the least. Household use nearly doubled across all 
racial groups, was higher as income level increased 
(fig. 4-14), and increased the most in the Midwest. 
Spending climbed dramatically between 1977-78 and 
1987-88; purchases of mixtures and dinners increased 
nearly 150’%. 

Overall use of sugars and sweets dropped 9 lb per 
person between 1977-78 and 1987-88. In 1977-78, 
black households consumed about the same amount 
of sugars and sweets as white households and more 
than other-race households, whereas in 1987-88, 
black households consumed more sugars and sweets 
than white and other-race households. Use of sugars 
and sweets tended to decrease as income level 
increased. Use was highest in the South and lowest 
in the Northeast and West. 

Consumption of soft drinks increased the most of all 
the nonalcoholic beverages between 1977-78 and 
1987-88 (52%). Per person consumption increased 
across all racial and income groups and regions of 
the countg. As shown in figure 4-15, in 1977-78 
and 1987-88, comption was highest in white 
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Figure 4-14. Average annual household use of 
mixturesand dinners (canned, frozen, dried, and 
already cooked) in pounds per 21-meal-equivalent 
person, by income quintile, 1977-78 and 1987-88 

SOURCE:USDA,NFCS,1977-78 and 1987-88 (Lutzet al., 
1992). 
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Figure 4-15. Average annual household use of soft 
drinks in pounds per 21-meal-equivalent person, by 
income quintile, 1977-78 and 1987-88 

SOURCE:USDA,NFCS,1977-78 and 1987-88 (Lutzet al., 
1992). 
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households and lowest in black households and was 
higher at higher incomes. Between 1977-78 and 
1987-88, consumption of alcoholic beverages 
increased in white and other-:race households and in 
the South and West. Households at the lowest and 
highest ends of the income distribution increased 
consumption of alcoholic beverages, anclmiddle­
income households decreased use of alcoholic 
beverages. 

Summary of findings 

The types and variety of foods eaten, the methods 
and extent of food preparation, and away-from-home 
eating patterns have changed considerabley since the 
1970s. Besides changes in traditional demand 
determinants, such as food plices, family income, and 
population structure, notable changes have occurred 
in nontraditional factors that affect the demand for 
food. These include changes in consumer life-styles 
and socioeconomic and demographic characteristics, 
changes in technological forces, and heightened 
consumer concern about diet and nutrition. 

Despite differences between the CES and the NFCS, 
trends in food spending during the 1980s were fairly 
consistent between the surveys in most cases. When 
adjusted for inflation, data from CES 1980 and 1988 
and from NIFCS 1977-78 and. 1987-88 showed that 
total food spending remained relatively unchanged 
and that FAFH spending, as a proportion of total 
food expenditures, increased. Subsequent data from 
CES 1989-92 found that FAFH spending, as a share 
of total food expenditures, continued to climb until 
1990 and then began to decrease in 1991 and 
continued to decrease in 1992. 

During the 1980s, noteworthy trends in household 
spending occurred for certain foods. Per person 
spending, adjusted for inflation, increased for 
prepared foods, soft drinks, cheese, frozen desserts, 
and cereals and decreased for beef, porlc, eggs, fish 
and shellfish, fresh milk, flour and flour mixes, 
breads and other baked goods, fresh and processed 
fruits and vegetables, fats and oils, sugars and sweets, 
coffee, and alcoholic beverages. Little change was 
found for purchases of dairy products as a group. 
Per person spending for poultry decreased. 

Consistent with these findings are household-food-use 
patterns from the NFCS. Between 1977-78 and 
1987-88, annual per person consumption of prepared 

foods, soft drinks, cheese, and cereals, particularly 
breakfast cereals, increased, while consumption of 
beef, pork, eggs, fresh milk, flour and flour mixes, 
breads, fats and oils, and sugars and sweets declined. 
Declines in consumption were also seen for fresh 
fruits and vegetables. Consumption of frozen fruits 
and canned fruits and vegetables decreased, while 
consumption of fruit juices and fkozen vegetables 
increased. 

Data from CES 1989-92 showed continued upward 
trends in spending for prepared foods and continued 
downward trends in spending for eggs, ffesh milk, 
fresh fruits and vegetables, and alcoholic beverages, 
Between 1989 and 1992, purchases for beef, poultry, 
pork, processed fruits and vegetables, fats and oils, 
sugars and sweets, and coffee showed signs of 
increasing, while purchases for soft drinks and total 
dairy products, including cheese, showed signs of 
decreasing. 

Gaps in knowledge 

A great deal of data is reported in the CES and the 
NFCS for some foods and food groupings. However, 
data for certain types of foods, for example, specific 
types of milk (whole milk, low-fat mu and skim 
milk), yogurt, low-fat and nonfat frozen dairy 
products, and processed eggs, are collected but not 
reported in commonly available published tables. 
Data on specific types of foods maybe found in 
other reports and are available on data tapes, which 
are less accessible than published material. 

A limitation of the data from the two surveys is that 
the surveys’ reporting practices for foods and food 
groups differ, thus making comparisons across 
surveys difficult. Furthermore, in some cases, 
unrelated foods are grouped together in ways that 
make it difficult to identify trends for specific foods 
included in a food grouping. For example, in the 
CES, data are reported for the milk groupings “fresh 
whole milk’ and “other fresh milk and cream,” 
whereas in the NFCS, data are reported only for 
“fresh fluid milk.” When data are reported in this 
manner, specific trends in consumption and 
expenditures for whole milk, low-fat milk, and skim 
milk cannot be identified. When unrelated foods are 
grouped together, actual changes over time for the 
food grouping become diluted. This effect becomes 
especially pronounced if trends for two foods in the 
same grouping are in opposite directions. 
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Another limitation of the CBS and NFCS data is that 
they do not capture information for FAFH by type of 
food item and by food facility (school cafeteria, 
restaurant with counter service, restaurant with 
waiter-waitress service, vending machine, etc.). 
Also, litie detail is provided on preprepared food. 

Recommendations 

�	 Continue collecting annual CES food-expenditure 
data at the household level for food at home aud 
FAFH. These data provide an invaluable source of 
information on household food expenditures every 
year. 

s	 Continue collecting NFCS household data for food 
at home and FAFH. These data are the only 
available source of collective information about 
household food use and expenditures, and they 
permit the analysis of food use and expenditures 
according to several sociodemographic categories, 
including race, region, urbanization, and household 
size. Because these data provide vital information 
needed for food policy decisions, NFCS household 
data should be collected at shorter intervals, 
perhaps every 5 years rather than every 10 years, 
which will allow better descriptions of trends in a 
rapidly changing marketplace. 

�	 Expand efforts to capture FAFH information by 
type of food item and by type of food facility 
(school cafeteri% restaurant with counter service, 
restaurant with waiter-waitress service, vending 
machine, etc.) where foods are eaten away flom 
home. 

�	 Consider collecting and analyzing household food 
expenditure data in the CES and household food 
use and expenditure data in the NFCS for 
preprepared foods because of the increase in 
household use of preprepared foods. 

�	 Make data-collection and analytical methodologies 
more consistent between the CES and the NFCS. 
For example, the CES reports food expenditures on 
a per person basis, whereas the NFCS reports the 
money value of food on a 21-MEP basis. A further 
limitation of the surveys is that the reporting 
categories for food groupings differ in commonly 
available published tables. Addressing these two 
limitations would permit greater comparison of data 
between the two surveys. 

�	 Modify current food-grouping reporting practices 
for the CES and the NFCS to better capture 
changes in the types of foods available to 
consumem. This will permit greater understanding 
of changes in current and future patterns in 
household food use and purchasing. Over the past 
decade, the types of foods that American 
households are using have changed considerably. 
For example, more lower-fat versions of 
foods-such as frozen entrees, frozen dairy 
products, and cakes, cookies, and crackers-are and 
will continue to become available. Rather than 
purchasing food commodities, many people now 
purchase foods in mixtures, such as frozen e~es 
and pizz% and as prepmpared foods (foods 
purchased in a ready-to-eat form and tsken home 
for consmnption), such as foods from carryout 
restaurants and salads from supermarkets. 
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Chapter 5


Food Composition and Survey Nutrient Data Bases


Introduction 

Accurate food composition data are a prerequisite for 
the assessment of nutrient intake and nutritional 
adequacy of diets as well as for the identification and 
evaluation of nutrition-related health conditions. This 
chapter provides an update of information on food 
composition data in the research data bases of the 
National Nutrient Data Bank and the survey nutrient 
data bases that are developed fium it. The role of 
food composition information in the diet-health 
relationship is shown in figure 5-1. 

The sources of food composition data considered in 
this chapter are shown in table 5-1. These data are 
available as handbooks and in electronic formats. 
The food components considered in this report are 
substances that have been associated with nutrition-
related health status. The National Nutrient Data 
Bank does not include data on the composition of 
dietary supplements except those used as meal 
Emplacements. 

Research data bases on food composition 

After a food is analyzed in the laboratory, its 
composition dat% along with the quality-assurance 
procedures described below, are incorporated into the 
research data bases on food composition. (For 
further information on the research data bases for the 
National Nutrient Data Bank, see Haytowitz (1995).) 

The USDA Nutrient Data Base for Standard 
Reference, a computer file for Agriculture Handbook 
No. 8 (e.g., USDA, 1992), is produced from the 
National Nutrient Data Bank and is the main source 

of data for the USDA Nutrient Data B,me for 
Individual Food Intake Surveys (Survey Nutrient 
Data Base). The USDA Nutrient Data Base for 
Standard Reference contains nutrient profiles for 
about 5,200 food items, with values for the 
“proximate” components (i.e., water, food energy, 
protein, total lipid (fat), total carbohydrates, total 
dietary fiber, and ash), 9 mineral elements, 
9 vitamins, individual fatty acids (saturated, 
monounsaturated, and polyunsaturated), cholesterol, 
total phytosterols, and 18 amino acids (table 5-2). 
Refuse values, which are used to calculate the weight 
of tie edible part of a food item that contains refuse, 
are also listed for each food item in the data base. 

Information in this data base includes the mean or 
weighted mean, the number of samples on which the 
values are based, and the standard error of the mean 
so that the variability in tie nutrient data can be 
estimated. Analytical data incorporated into the data 
base are derived from several sources, including the 
food industry Agricultural Research Service (ARS) 
contracts; government laboratories, including the 
USDA Food Composition Laboratory (FCL); and the 
scientific literature. Approximately 85% of the food 
composition data in the National Nutrient Data Bank 
are from sources outside USDA (Perloff, 1994). In 
some cases, values not available fkom these sources 
are imputed and included in the data base; in other 
cases, the missing values are not imputed. 
Supporting files include the data base forma~ a list of 
food descriptor and identification numbers, and a 
file that links the food identification numbem used in 
the 1963 edition of Agriculture Handbook No. 8 to 
the food identification numbers used in the revised 
sections of that handbook. 
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Table 5-1. Types and sources of data on food composition used in chapter 5 of the Third Report on Nutn”tion 
Monitoring 

Type of data Source of datal 

Food composition data horn provisional tables on concentrationsof 
selenium and vitamins D and K in foods USD.& ARS 

USDA Nutrient Data Base for IndividualFood Intake Surveys (Survey 
Nutrient Data Base)z USDA ARS and HNIS3 

USDA Nutrient Data Base for StandardReference USDA, ARS 

‘USDA, U.S. Department of A@cnltuIq ARS, Agricultural Research %vicq HNIS, Human Nutition Information Service.

The Survey Nutrient Data Base appropriatefor the years of the following surveys was used NFCS 1977-78, HHANES 1982-84,

CSFII 1985-86, NFCS 1987-88, NHANES III 1988-91, CSFII 1989-91, and the Strong Hesrt Dietary Survey 1989-91. The sponsotig

agency was ARS (USDA) for 1977-81 and HNIS (USDA) for 1981-91.

3Legislation passed on Feb. 20, 1994, transferredthe functions and staff of USDA’s Human Nutrition Information Service (HNIS) to the

existing Agricultural Research Service (ARS) of that department.


SOURCE: LSRO, 1994.


Table 5-2. Food components in the USDA Nutrient Data Base for Standard Reference 

Proximate Minerals Vitamins Lipids Amino acids 

Water Calcium Vitamin C Fatly acids Tryptophan 
Food energy Iron Thiamin Saturated total (C4-C18) Thrwmiue 
Protein 
Total lipid (fat) 

Magnesium 
Phosphorus 

Riboflavin 
Niiin 

Monounsaturat~ total (C1&l-C22J Isoleucine 
Polyunsaturate@total (C182-CJ Leucine 

Total carbohydrate 
Total dietary fiber 

Potassium 
sodium 

Pantothenic acid 
Vitamin B6 

Cholesterol Lysine 
Phytosterols Methionine 

Ash zinc Folate Cystine 
Copper Vitamin B12 Phenylalanine 
Manganese Vitamin A Tyrosine 

Valine 
Arginine 
Histidine 
Alanine 
Aspartic acid 
Glutamic acid 
Glycine 
Proline 
Serine 

SOURCE: USDA, ARS, 1994. 
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Tables 5-3, 54, and 5-5 summarize the current state 
of knowledge about food composition data for 
carbohydrates, protein, lipids, vitamins, and minerals. 
These tables provide an indication of the quantity of 
data available for various food groups in the USDA 
Nutrient Data Base for Standard Reference as of 
1990. (The quantity of data for some nutrients, such 
as dietary fiber and selenium, has increased since 
then.) The tables do not address the quality of data 
for specified foods or sources. USDA periodically 
revises the data base to inclucle new dati~for foods or 
food components and assigns a release number to 
each revision of the data base to allow data base 
users to identify the version of the data base they 
used. 

Survey datia bases for nutrient Intakes 

The Survey Nutrient Data Base is actually a series of 
data bases derived from several sources and 
developed for use in the NFCS and the CSFII. It has 
also been used in analyses of nutrient intakes for 
HHANES 1!282-84and NHANES III 1988-91 data. 
The data bases in this series contain mean values for 
food energy and 28 other food components (shown 
in table 5-6). 

The data do not correspond tc~any published set of 
food composition values. Each release of lhe Survey 
Nutrient Data Base is developed using analytical and 
imputed data, from the USDA Nutrient Data Base for 
Standard Reference and other current data. For 
example, some data for highly processed foods, such 
as baked products and snack foods, frozen meals and 
entrees, and fast foods, are provided by the food 
industry on a voluntary basis to supplement the data 
in the USDA Nutrient Data Base for Standard 
Reference. The Survey Nutrknt Data Base currently 
contains foocl composition data for about 7,100 food 
items. 

As shown in figure 5-2, the components of the data 
base system include a primary nutrient data se~ a 
recipe file, and a file of nutrient retention factors that 
are linked together by a recipe-calculation program. 
A description of each of these components is 
included below (see “Developing Survey Nutrient 
Data Bases”). 

Generating food composition data and 
evaluating data quality 

Analytical data 

Generating food composition data is costly. The cost 
of analyzing one sample for all of the nutrients 
reported in the USDA Nutient Data Base for 
Standard Reference can range from about $1,600 to 
$2,000. Analyzing six samples, as recommended by 
the U.S. General Accounting Office (GAO, 1993), 
may cost about $10,000 to $12,000 per food. Such 
funds are rarely available. Therefore, for the 
systematic improvement of food composition data, 
priorities must be set for analyzing food components 
and foods. 

Selecting food components and foods for 
analysis 

Food components.— As discussed by Beecher and 
Matthews (1990), factors that have been considered 
by USDA in establishing priorities for the analysis of 
food components include 1) the adequacy of the 
composition data for the food component, 2) the 
adequacy of the analytic methodology, and 3) the 
association of the nutrient or food component with a 
current public health problem in the United States. 
Food components that meet all three criteria are 
given the highest priority for analysis. For food 
components for which data are inadequate and a 
public health problem is known or suspected but for 
which good analytic methodology is lacking, the 
measurement system must be improved before high-
quality data can be generated. 

Food components that have been associated with 
nutrition-related health problems and that were 
considered current public health issues in 1989 are 
food energy, total fat, saturated fatty acids, 
cholesterol, alcohol, iron, calcium, and sodium 
(LSRO, 1989). These food components qualify for 
highest priority in terms of assessing the adequacy of 
analytic methodology and food composition data 
(Beecher and Matthews, 1990). A second group of 
nutrients that were considered potential public health 
issues requiring further study in 1989 included 
dietary fiber, vitamin A, carotenes, folate, vitamin BG, 
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Table 5-3. State of knowledge of the carbohydrate, protein, and lipid composition of foodsl 

Individual Dietary Total Total Fat@ Choles- Other Tram 
Food type sugars Starch fiber protein fat acids terol Sterols fatty acids 

Baby foods o 0 •1 � � � •1 o 0 

* * * *Dairv uroducts � � � � � 

Fish and shellfish 
* * *Raw � � � � •1 o 

Fruits 
* *
Raw o � � � � ** Cooked : 0 � ; o 0 

Meat 
Beef * * * � � � � 

Lamb * * * � El � � 

Pork * * * � � � � 

Sausage * * * � � � 

Veal * * * � � � : 

SOURCE Adapted horn Beecher and Matthews (1990). 

o


* * 
* * 
* * 
* * 
* * 
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Table 54. State of knowledge of the vitamin composition of foodsl . 
Vitamin Vitamin Vitamin Vitamin Vitamin Vitamin 

Food txme A Tbiamin Riboflavin B. c Main B,, Folate D E 

Baby foods � � � •l � � � n * � 

Beef � � * 8 � � 00 
Lamb : � � : 

* � � � 00 
Pork � � � � * � � � 00 
Sausage � � � � � e � � n 
Veal n � � � * � � � •1 ; 

1. Substantial data, � inadequate data, * not applicable, and O few or no data. 

SOURCE Adapted from Beecher and Matthews (1990). 



Table 5-5. State of knowledge of the mineral composition of foodsl 

Boron, 

Dairy products � o � � � � � � n o 

Fast foods � o � � � � � � � o 

Raw � � � c � � 0 � � o 
Cooked o 0 0 0 0 0 0 0 0 0 

Fruits 
Raw � � � � � on o 
Cooked :00 0 0 : 0 0 
Frozen or canned � � � � � � :: 0 0 

Meat 
Beef � � � � � � 0 � o 
Lamb � � c � o � 0 � : 0 
Pork � � � � � � � � o 
Sausage � � 0 � � � 0 � : 0 
Veal � � 0 � � � 0 � � o 

soups � � � � � � 0 � o 0 

10 Substantial dataj � inadequate dataj O few or no dat~ and* not applicable. 

SOURCE. Adapted from Beecher and Matthews (1990). 
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Table 5-6. Food components in the USDA Nutrient 

Proximate 

Food energy

Moisture

Protein

Total lipid (fat)

Tolzd carbohydrate

Total dietary fiber


SOURCE USDA, ARS, 1994. 

Minerals 

Calcium

Phosphorus

Magnesium

Iron

Zinc

Copper

Sodium

F’otassium


Data Base for Individual 

Vitamins 

Vitamin A 
Carotenes 
Vitamin E 
Vitamin C 
Thiarnin 
Riboflavin 
Niacin 
Vitamin Bc 
Folate 
Vitamin B12 

Food Intake Surveys 

Lipids Other 

Fatty acids Alcohol 
Saturated 
Monounsaturated 
Polyunsaturated 

Cholesterol 

For simple foods, food ingredients, 
some complex foods, and 

some mixed dishes 

USDA Nutrient Food composition 
Data Base for data from industry 
Standard Reference and other sources 

v v 
Primary Data Set 

For some complex foods and mixed 
dishes whose imposition 

has not been analyzed 

I USDA Recipe File 

* 

USDA Nutrient Retention Faotors File 

v 
USDA Recipe Calculation Program 

> 

I USDA Nutrient Data Base for Individual Food Intake Surveys / 

Figure 5=2. Sources of information and components of the USDA Nutrient Data Base for Individual Food Intake 
Surveys 

SOURCE: LS130, 1994. 
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vitamin C, potassium, zinc, and fluoride. Because 
acceptable analytic methods are not available to 
measure concentrations of many of these components 
in foods, improvement of the analytic methodology is 
the highest priority for these food components 
(Beecher and Matthews, 1990). 

Foods.— A conceptual approach used by USDA to 
establish priorities for selecting foods for analysis 
was also described by Beecher and Matthews (1990). 
The three factors USDA considers in establishing 
priorities are 1) whether the food composition data 
are absent or inadequate, 2) whether the nutrient in 
the food makes a significant contribution to the diet 
and 3) whether the data are available for the food as 
eaten. Foods that are major contributors of nutrients 
to the diet and for which data are lacking or imputed 
are given highest priority for analysis (see “Imputed 
Values,” below). Foods that are major contributors 
of a nutrient and foods for which data are inadequate 
or unreliable are given next priority. USDA 
recommends that the analysis of foods in other 
categories be conducted only if there is an overriding 
reason and if resources are sufficient to conduct the 
sampling and analysis. Matlhews (1992) described 
the procedure for using major contributors of 
nutrients to prioritize and select foods for analysis. 

Developing and validating methodology 

Accurate and precise analytic procedures must be 
developed and validated before foods can be analyzed 
reliably. The FCL of USDA designs and develops 
new and/or improved measurement systems for 

.• analyzing food components, which are made 
available for field use by government, industrial, and 
academic laboratories. The current state of 
development of field methods for analyzing nutrients 
in foods is compiled in table 5-7. 

If the state of development is “adequate” or 
“substantial,” the methodologies are considered 
acceptable, and if the state of development is 
“conflicting” or “lacking,” the methodologies are 
considered unacceptable. If appropriate methods are 
used by trained analysts, accurate values will be 
obtained for nutritionally significant levels of those 
nutrients listed as having “adequate” or “substantial” 
methodologies. For a few of the nutrients in the 
“co~ic~g” ~d “lacWg” categories, reliable values 

may be obtaked if extreme care is exercised by the 
analyst. However, for most of the nutrients in those 

two categories, it is unlikely that valid results can be 
obtained during routine assays. 

The criteria used to evaluate the state of methods 
development are accuracy, speed of analysis, cost per 
analysis, and development needs (table 5-8). Of 
these, the accuracy of the method is the criterion 
considered most critical for generating high-quality 
data (Beecher and Matthews, 1990). 

After a method is developed that provides nxndts 
with reasonable accuracy, precision, and speed for a 
given food, it must be validated with a standard 
reference material (SRk@. SRMS for such foods as 
wheat flour, rice flour, bovine liver, and even a “total 
diet” are produced and distributed by the National 
Institute of Standards and Technology (NIST). NIST 
measures the amount of certain proximate 
components and the concentrations of certain 
minerals in an SRM by using highly accurate and 
precise techniques (Wolf, 1993). Research is under 
way to develop and use the SRMS with matrices 
similar to those found in foods as they are actually 
eaten. This should greatly reduce the many problems 
associated with analyzing nutrients and other 
substances in complex food matrices. Secondary 
quality-control materials should be used regularly by 
laboratones to ensure the accuracy of measurements 
and must be linked with the values obtained by the 
analysis of the SRMS. 

Reliable food component data can be generated only 
after a field method has been validated and an 
ongoing analytical quality-control program has been 
established (Beecher and Matthews, 1990). To be 
most useful for evaluation of data quality, quality- 
control procedure should involve careful monitoring 
of the accuracy and precision of the method along 
with complete documentation of all aspects of the 
analysis (Mangels et al., 1993). The use of internal 
standards with every analytical sample, as appropriate 
to the method, should be required to ensure the 
accuracy of the data generated. 

Sampling strategies and sample-handling 
procedures 

In addition to the development and validation of 
analytical methods and the implementation of quality- 
control procedures, obtaining high-quality food 
composition data requires the design, implementation 
and evaluation of sampling strategies and sample- 



Table 5-7. State of development of methods 

Nutrient category .Adequate 

Carbohydrates — 

Energy Bomb calorimetry 

Lipids — 

MineraJ nutrients	 Calcium 
Copper 
Magnesium 
Phosphorus 
Potassium 
Sodium 
Zinc 

Protein and amino 
acids Nitrogen (total) 

—Vitamins 

—Other 

lAOAC, Association of Official Analytical Chemists. 

for analysis of nutrients 

Substantial 

Individual sugars 
Total dietary fiber 

(AOAC)’ 
Starch 

— 

Cholesterol 
Fatty acids (common, 

Cl,-ca) 

Iron 
Selenium 
Manganese 

Amino acids (most) 

Niacin 
Riboflavin 
Thiamin 
Vitamin B6 

— 

in foods 

Conflicting 

Other fiber

components


Calculated


Fat (total)

Sterols

Fatty acids (twzs, 03


short-chain, C8-C10)


Arsenic

Chromium

Fluoride

Iodine


Amino acids (some)

Protein (total)


Carotenoids

(provitamin A)


Vitamin A

Folate

Vitamin B12

vitaminc 
Vitamin D 
Vitamin E 
Pantothenic acid 
Vitamin K 

Phytate 
Carotenoids 
(nonvitamin A) 

Phytosterols 
Tocotrienols 

Lacking 

Resistant stamh 

— 

— 

Boron

Cobalt

Molyb&num

Silicon

Tin

Vanadium

Organic species


— 

Biotin 
Choline 

Flavonoids 
Lignins 
Saponins 

SOURCE: USDA Food Composition Laboratory, 1994. 
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Table 5-8. Classification factors for evaluating the state of methods for analyzing food composition 

State of speedof Cost per 
methodology Accuracy analysis analysis 

Adequate Excellent Fast Modest (<$100) 

Substantial Good Moderate Modest to high 

Conflicting Fair slow High 

Lacking Poor slow unknown 

SOURCE: USDA, Food Composition Laboratory, 1994. 

handling procedures. Strategies for representative 
sampling of foods for compositional analyses have 
centered on generating accurate estimates of the mean 
composition of foods that provide the majority of a 
nutrient or nutrients in the diet of the U.S. 
population. Comprehensive analytical studies of an 
individual food should include assessment of 
nationwide sampling studies to identify the major 
sources of variation in nutrient composition for that 
food, including region of the country, commercial 
brand, recipe for preparation, and differences among 
food samples (Beecher and Matthews, 1990). 
Sampling designs for collecting representative 
samples of foods were described by Holden et al. 
(1986), Li et al. (1987), McClure and Lee (1993), 
and Savell et aI. (1988). 

Handling and storage of food samples prior to 
laboratory analysis may greatly affect the nutrient 
content of foods, particularly of trace minerals, such 
as chromium, that are present in very small 
concentrations in foods. Use of inappropriate 
procedures in sample preparation may introduce 
elements from the environment or from food-contact 
surfaces, leading to large errors in the subsequent 
laboratory analysis. Beecher (1993) described this 
and other difficulties involved in homogenization and 
treatment of foods before analysis. Complete 
documentation of procedures-including how the 
edible portion was prepared for analysis, how the 
homogenization method was validated, how the food 

Developmentneeds 

Methodology Applications other 
Increase sample . Reduce cost 
throughput 

Modify Develop applications Improve 
methcds (needs adaptation to extraction 

specific food matrices) procedure 

Mod@ and/or Develop applications Improve 
develop (needs adaptation to extraction 
methods speciiic food matrices) procedure 

Develop Develop applications Improve 
methods (needs adaptation to extraction 

specfic food matrices) procedure 

was prepared (e.g., broiled at 550 “F to an internal 
temperature of 150 “F), and how storage and 
moisture changes were monitored-and of how 
storage and moisture conditions changed is essential. 

Evaluating data qualify 

A system for evaluating the quality of food 
composition data has been developed through a 
collaborative effort involving USDA, NIST, and 
FDA. The system includes criteria in five general 
categories that represent the major determinants of 
data quality for inclusion in food composition data 
bases, plus data-quality criteria ratings ranging from 
3 (highly acceptable) to O (unacceptable) for each 
category. The categories are sampling plan, number 
of samples, sample handling procedures, analytic 
method, and analytic quality control. The mean of 
the five data-quality criteria ratings for each source of 
data is tenned the Quality Index. These criteri% 
together with category-specific decision trees that 
simulate the human decision-making process that 
occurs in evaluating data quality, have been 
incorporated into mtificial-intelligence sofhvare. 
Data-quality criteria used for evaluating carotenoid 
content of fruits and vegetables were summarized by 
Mangels et al, (1993). Other examples of the use of 
this system to provide consistent and objective 
evaluation of published data on the selenium and 
copper contents of foods were reported by Lurie et al. 
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(1989) and Schubert etal. (1987). Food composition 
data produced by laboratories under contract to ARS 
include information on all five of the data-quality 
categories. 

The sum of Quality Index ratings greater than or 
equal to 1.0 is used to develop “confidence codes,” 
which provide an indication of tbe cotildence the 
data user can have in the gr,and mean nutrient 
concentration for a given food. (See Mangels et al. 
(1993) for the criteria for assigning confidence codes 
and their meanings.) Confidence codes have been 
included for data compiled from published sources on 
selenium (13igwood et al., 1987; Schubert 
et al., 1987), copper (Lurie et al., 1989), and 
carotenoids (Mangels et al., 1993). 

Nutrltlon labeling values 

Nutrient concentrations for some foods, often highly 
processed foods and frozen meals and entrees, may 
be taken from nutrition labels if no other information 
is available. These values are derived to ensure that 
products are in compliance with labeling regulations. 
Although food companies may determine and then 
use the mean concentrations of nutrients in their own 
food product for labeling purposes, the mean value 
may not be in compliance with FDA regulations. 
FDA’s review of the quality of nutrient composition 
data bases for individual foods and ingredient data 
base systems includes nutrient variability of foods, 
sampling design, analytical methods, and statistical 
treatment of data (McClure and Lee, 1993). USDA 
generally uses mean nutrient values for the foods it 
regulates. 

FDA requires that nutrition labeling values be based 
on compliance algorithms derived from the lower or 
upper limit of a prediction interval that will include 
the mean value of analyses of any number of samples 
of the same product in the future. Although the use 
of nutrient values derived through that approach may 
be necessary and desirable for nutrition labeling 
purposes, errors may be introduced into nutrient 
intakes calculated from these nutrient values in food 
consumption surveys. The following paragraphs 
explain how labeling values are calculated to be in 
compliance with FDA regulations. 

Compliance evaluation of nutrition labeling values 
depends on using the nutrient classification defined 
specifically for compliance purposes. Added 

nutrients in fortified or fabricated foods (vitamins, 
minerals, protein, dietary fiber, and potassium) are 
classified as Class I nutrients. For Class I 
substances, the nutrient content must be 100% or 
more of the label value. Naturally occuning 
nutrients over which producers or manufacturers have 
little control (vitamins, minerals, protein, total 
carbohydrate, other carbohydrate, dietary fiber, 
unsaturated fatty acids, and potassium) are classified 
as Class II substances. To be in compliance, the 
nutrient content of Class II substances must be at 
least 80% of the label value. A third group of 
nutrients not given a formal classification, which 
includes food energy, sugars, total fat, saturated fatty 
acids, cholesterol, and sodium, must be present at no 
more than 120% of the label value to be in 
compliance. Because of these compliance 
considerations, compliance algorithms based on one-
sided 95’%oprediction intervals are calculated with no 
adjustment for Class I nutrients and with adjustment 
factors of 5/4 (125%) for Class II substances and 
5/6 (83%) for the third group of nutrients. The 
approaches used to calculate prediction intervals and 
to select either the mean concentration or the 
appropriate limit of the prediction interval were 
detailed by NlcClure and Lee (1993). 

For Class I and Class II substances, use of the lower 
limit of the prediction interval results in a bias 
toward values lower than the mean for these 
nutrients. For the third group of nutrients, use of the 
upper limit of the prediction interval results in a bias 
toward values higher than the mean. Thus, using 
nutrition labeling values to calculate nutrient intakes 
from food consumption data may lead to 
underestimates of intakes of Class I and Class II 
substances contributed by foods for which nutrition 
labeling values were used and to overestimates of 
nutrients in the third group. Because food energy . 
values based on nutrition labeling values may be 
biased upwards by using upper limits for the 
prediction intervals, macronutrient concentrations 
expressed as percent of calories may also be biased. 
For total fat and saturated fatty acids, composition 
data that are based on the percentage of total calories 
and that are biased in the same direction as food 
energy values may lead to overestimates of the 
contents of these nutrients. The overestimates of 
total fat and saturated fatty acids based on 
percentages of total calories may lead to 
underestimates of total carbohydrate, protein, and 
unsaturated fatty acids when expressed as percent of 
calories. 
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Rounding of mean values may also introduce error 
into the calculation of nutrient intakes from nutrition 
labeling data Because rounding may be either up or 
down, it may either increase or decrease the bias 
introduced by the use of the upper or lower limit of 
the prediction interval values. 

Imputed values 

Jn addition to analytical data, the USDA Nutrient 
Data Base for Standard Reference also contains 
imputed values that fill in missing values for foods 
for which some analyzed values are not available. 
The data horn which the imputed values are derived 
are often from another form of the food. For 
example, instant coffee has been used to impute 
protein values for brewed coffee. If an alternate form 
of the food is not appropriate or not available, 
analytic values from “similar” counterparts are used 
as the surrogate for imputation. For example, raw, 
mature navy beans are used to impute total dietary 
fiber values for raw, mature black beans, and turkey 
leg meat without skin is used to impute zinc values 
for turkey ham made with cured turkey thigh meat. 
In a few instances, literature summaries, data nom 
other countries, enrichment standards, and 
formulations or recipes have been used to impute 
nutrient values. 

Zero values 

Zero values in food composition tables may have 
different meanings. In some cases, a zero value 
indicates that a substance is not present in a food. 
For example, cholesterol is not present in plant 
products. For other substances, such as carotenoids, 
zero values in food composition tables represent 
values reported as not detected at a detection limit 
specified in acceptable references for a given nutrient 
(IWmgels et al., 1993). 

Developing survey nutrient data bases 

Most of the analytic values in the USDA Nutrient 
Data Base for Standard Reference are for food 
ingredients or for simple food items consumed as 
such. Although some analytic data are available for 
complex foods (foods composed of several food 
ingredients) and mixed dishes, recipe calculation and 
imputation procedures provide most of the food 

composition data for these categories of foods. 
Table 5-9 summarizes the sources of composition 
data for each of these food categories in order of 
predominance. Analytic values for nutrients in 
dietary supplements, except those used as meal 
replacements, are not included in the data base. 

Many of the foods reported in food consumption 
surveys fall into the complex foods and mixed dishes 
categories. Because it is not possible to analyze all 
of the foods that people report in surveys, a recipe-
calculation approach was used to develop the Survey 
Nutrient Data Base. The components of the Survey 
Nutrient Data Base are shown in figure 5-2, and their 
roles in constructing the data base are described 
below. 

Primary Data Set 

The Primary Data Set (PDS) contains food 
composition data from the USDA Nutrient Data Base 
for Standard Reference for food items and for items 
used only for calculating the nutrient content of 
mixed foods Iiom recipe components. It provides tie 
nutrient values used for calculating the nutrient 
intakes Ilom each food reported by each individual 
participating in a food consumption survey. Most of 
the data in the PDS are fium the most recent version 
of the USDA Nutrient Data Base for Standard 
Reference. Nutrient values for products identified as 
enriched, such as flour, or with added vitamin C, 
such as many juice drinks, include nutrients added 
through enrichment or fortification. Values are added 

Table 5-9. Sources of food composition data for 
typ(3S of foods 

Source of data in 
descendingorder of 

Food type predominance 

Simple foods and food Analytic 
ingredients (e.g., apples, Imputed 
carrots, flour, sugar) 

Complexfoods (e.g., brea& Analytic 
pudding, salad dressing) Imputed 

Calculated 

Mixed dishes (e.g., piza sushi, Calculated 
casseroles,frozen entrees) Imputed 

Analytic 

SOURCE LSRO, 1994. 
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to the PDS for the nutrients missing from the USDA 
Nutrient Data Base for Standard Reference, such as 
carotenes. Nutrient profiles are also imputed for 
missing food items that are needed for the Survey 
Nutrient Data Base to provide a single, common 
value for nutrient concentrations for all users of the 
data base. The date of entry into the PDS (if not 
from the USDA Nutrient Data Base for Standard 
Reference), mean nutrient values, and a “source” code 
specifying whether the nutrient values are analytical 
or imputed are given. The analytical values may 
vary in quality. The PDS currently used contains 
data with values for food energy and 28 other 
components for 3,351 food items. Information on the 
quality evaluation of data in the PDS is included 
below (see “Quality Evaluation”). 

The total number of key foods in the PDS 
contributing 8070 of total nutrient intalce to the CSFII 

1989-91 together with the number of analytical, 
imputed, and nutrition labeling values is shown in 
table 5-10. The procedure used to ident@ foods that 
are key contributors of a nutrient is based on the 
amount of a nutrient in a food and the grams of food 
consumed as described by Hepburn (1987) and 
Matthews (1992). 

The PDS can be used to generate tables of data 
sources organized by food group for specific 
categories of food in the Survey Nutrient Data Base. 
Such tables would be useful to researchers for 
identifying the type and, to some extent, the quality 
of food composition data for a particular group of 
products. An example of how the tables could be 
structured is shown in table 5-11, which summarizes 
the percentages of baby-food and baby-formula data 
identified as analytical, imputed, nutrition labeling, or 
assumed to be zero (i.e., actually not present or 
below the limit of detection for accepted methods). 

Table 5-10. Total number of food items in the Primary Data Set that contribute 80% of nutrient intake and the 
source of their values (analytical, imputed, or nutrition labeling) for CSFII 1989-91 

: 

Nutrient 

Protein

Total dietary fiber

Total fat

Cholesterol

Vitamin C

Vitamin 13c

Thiamin

Riboflavin

Niacin

Folate

Vitamin E

Vitamin A

Vitamin Ellz

Carotenes

Calcium

Iron

Copper

Magnesium

Phosphorus

Zinc

Potassium

Scdium


SOURCE IJSD&ARS,1994. 

Source of value 

Total items Analytical Imputed Nutrition labeling 

188 177 11 0 
135 116 18 1 
127 119 8 0 
72 61 11 0 
68 61 1 6 

204 158 12 34 
177 147 5 25 
178 148 7 23 
197 158 13 26 
146 96 19 31 
116 60 47 9 
62 47 1 14 
96 77 11 8 
31 31 0 0 
72 68 3 1 

236 190 12 34 
241 220 21 0 
201 186 13 2 
197 188 9 0 
213 188 15 10 
178 169 9 0 
104 100 4 0 
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Recipe File 

The Recipe File lii each survey food identification 
number to one or more PDS items through a set of 
recipe codes. About one-half of the recipes are 
linked directly to the PDS. For example, the survey 
food identification number for whole milk is linked 
to the PDS item for whole milk. The rest of the 
recipes link food item identification numbers to PDS 
items by a recipe code. For example, the survey 
food identification number for apple and cabbage 
salad is linked to the PDS items for cabbage, apples, 
and mayonnaise. Recipes contain information about 
changes in moisture or fat that occur during cooking 
as well as information about the recipe ingredients 
(i.e., names, identification numbers, weights, and 
codes for accessing retention factors, if applicable). 
The Recipe File contains about 7,100 recipes (one for 
each item in the Survey Nutrient Data Base). 
Recipes are usually selected horn popular cookbooks, 
and they are chosen to most closely represent the 
mixed dish as typically consumed. Some of the 

recipes are for commercial products, such as frozen 
dinners or entrees, although these are not identified 
by brand name. 

Nutrient Retention Factors File 

The Nutrient Retention Factors File is a data set of 
adjustment factors to use in calculating the retention 
of the following vitamins and minerals during 
cooking and food preparation vitamins C, B6, Bn, 
and A, thiamhq riboflavin niacti, folatq carotenes; 
calcim, magnesiw, iron, phosphorus; potassim, 
sodiuny zinc; and copper. Retention factors for those 
nutrients are determined horn paired samples of 
foods analyzed in raw and cooked forms. Protocols 
for the analyses are controlled to protect samples 
from contamination or unintentional nutrient loss, 
ensure that identical cooking procedures are followed 
for each analysis, and minimize handling losses 
during preparation. The factors are then used to 
calculate the nutrient content of foods prepared by 
similar methods. 

Table 5-11.Percentage of data for baby foods and baby formulas in the Survey Nutrient Data Base identified as 
analytical, imputed, or nutrition labeling or assumed to be zero (%)1 

Nutrient Analytical Imputed 

Protein 94 5 
Total dietaryfiber 5 82 
Total fat 94 5 
Cholesterol 8 48 
Vitamin C 95 4 
Vitamin Bc 87 12 
Thialnin 96 3 
Riboflavin 96 3 
Niacin 96 3 
Folate 69 31 
Vitamin E 63 36 
Vitamin A 71 29 
Vitamin B12 31 58 
Carotenes 50 43 
Calcium 95 4 
Iron 94 5 
Copper 57 43 
Magnesium 65 35 
Phosphorus 87 12 
Zinc 78 21 
Potassium 93 6 
Sodium 94 5 

Nutrition labeling Assumed zero 

1 0 
0 13 
1 0 
1 44 
2 0 
1 0 
1 0 
1 0 
1 0 
0.4 0 
1 0 
0.4 0 
0.4 11 
0 7 
1 0 
1 0 
0.4 0 
0 0 
1 0 
1 0 
1 0 
1 0 

lThe sum of the percentages of data (analytic~ imputed, labe~ and assumed zero) may not add up to 100% because of rounding. 

SOURCE USDA, ARS, 1994. 
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The accuracy of the nutrient retention factors is 
obviously important to the ultimate accuracy of the 
calculated nutrient content of foods. However, the 
documentation of the development of the nutrient 
retention factors and the quality control for that 
development are not generally available in the 
published scientific literature, and thus the Expert 
Consultants and LSRO were unable to evaluate the 
accuracy of the nutrient retlmtion factors used in the 
Recipe Calculation Program. 

Recipe Calculation Prc)gram 

The Recipe Calculation Program is a computer 
program that determines which items will appear in 
the Survey Nutrient Data IBaseand which sets of 
nutrient values fiwm the PDS will be used for each 
item. For single-component recipes, nutrient values 
are moved directly from the PDS to the Survey 
Nutrient Data Base. For multicomponent recipes, the 
values are calculated from the data for each 
ingredient. The recipe-calculation procedure is 
identical to the one used for the USDA Nutrient Data 
Base for Standard Reference. Nutrient retention 
factors are used in the calculations when appropriate. 
The procedure permits calculations to be done with 
or without addition of salt and with different fat 
sources. The recipe-calculation approach was used to 
generate data bases that were used for CSFII 
1985-86, NFCS 1987-88, CSFI1 1989-91, HHANES 
1982-84, and NHANES 1111988-91. 

The most recent release of the Survey Nutrient Data 
Base contains composition data for about 7,100 food 
items and is currently being used for ~CSFIl1994-96 
and NHANES III. Of these 7,100 itelms, data for 
about one-half are derived from recipe calculations 
for foods with multiple ingredients using a mixture of 
analytical, imputed, and nutrition labeling information 
on food composition. When fortification levels are 
changed, nutrient values are updated in the PDS and 
the recipes are recalculated. 

Quality waluatlon 

Monitoring and verif~ng nutrient data in key foods 
have been emphasized as ways of maintaining the 
quality of food composition data in the PDS. Key 
foods are those foods in tlhe PDS that cumulatively 
provided 80% of the intake of a given nutrient for the 
U.S. population in CSFII 1989-91. Values currently 

in the PDS are improved by replacing calculated 
values with analytical values, increasing the number 
of samples on which estimates are based, updating 
“old” values, and generating data by newer or more 
accurate methods (Matthews, in press). For example, 
new data were incorporated into the Survey Nutrient 
Data Base when improved methodologies led to more 
accurate values for the concentration of iron in beef 
and of cholesterol in eggs. 

Approximately 85% of the food composition data in 
the National Nutrient Data Bank today is from 
sources outside USDA, such as the food industry and 
the scientific literature. The documentation for these 
data varies widely, with only about 10-15% 
containing documentation for all five criteria for data-
quality evaluation developed by the FCL and 
recommended for use in the National Nutrient Data 
Bank by GAO (1993). Data-evaluation criteria and a 
scoring system are needed for nutrient values that are 
incorporated into the USDA Nutrient Data Base for 
Standard Reference. Current models of evaluation 
systems that cover a limited number of nutrients 
might be used to develop a more complex model 
within the structure of a large data base management 
system (Perloff, 1994). 

Appropriate uses and limitations of the data 

For many foods, estimates of mean concentrations of 
food components are reported in the Survey Nutrient 
Data Base. No indicators of the variation in nutrient 
content of a food are included in the database. 
Thus, the variation in nutrient intake estimates for 
survey participants reflects the variation in food 
consumption patterns, not the variation of nutrients in 
foods. Although mean concentrations of food 
components may be used for evaluating nutrient 
intakes of large populations, the variation about the 
mean intake of a nutrient may be underestimated 
because the variation in nutrient content of foods is 
not included. Of greater concern is the uncertainty 
involved in assessing low or high intakes of nutrients. 
Failure to account for the variability in concentrations 
of nutrients in foods may have a greater impact on 
estimating intakes at the extremes of distributions 
because the range of nutrient contents of foods is not 
taken into consideration. When information on 
several samples and standard errors is in the USDA 
Nutrient Data Base for Standard Reference, estimates 
of variation may be made. However, about one-half 
of the items in the Survey Nutrient Data Base are 
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based on recipe calculations, and estimating the 
variance of the nutrient content for these items would 
be extremely difficult. 

The actual impact of the variability in food 
composition on the variability of nutrient intakes in 
surveys has not been calculated. Beaton (1986) 
assessed the impact of the precision of food 
composition data on the variability of the content of a 
l-day diet from 1,000 theoretical l-day diets. 
Coefficients of variation (CVS) for food composition 
data were as high as 30%, but when these data were 
used to calculate 1,000 theoretical l-day diets, 
assuming random variation, the error term in a l-day 
intake estimate was low (generally s 10’ZOCV). If tie 
CVS for food composition data are assumed to be 
random, then statistical theory suggests that the 
variance of the nutrient content of the mixed diet will 
dec~ase as more food items are included in the diet. 
Beaton (1986) cautioned that this approach is not 
adequate for the accurate calculation of nutrient 
intakes of individuals, although it provides valid 
assessments of nutrient intakes of large groups. 
These observations suggest that systematic bias in 
food composition data may be of much greater 
concern than random variation (Beecher and 
Matthews, 1990). 

The data in the USDA Nutrient Data Base for 
Standard Reference, even those with incomplete 
documentation, are used as common values for 
nutrient concentrations by all investigators who use 
the Survey Nutrient Data Base. This practice allows 
comparisons to be made across studies. Although 
this practice reduces the number of different values 
used by investigators, efforts need to be maintained 
to replace these data with more @iable estimates as 
they become available. 

The quality of analytical data varies among nutrients. 
For example, the quality of data on calcium 
concentrations in foods is considered to be good. 
The state of the development of methodology for 
analyzing calcium in foods is rated as adequate, and 
data in the PDS for 68 of the 72 food items 
contributing 80% of calcium intake in CSFII 1989-91 
are analytical data In contrast, the quality of data on 
folate concentrations in foods is generally considered 
to be less than adequate. Although analytical data 
are available in the PDS for 96 of the 146 food items 
thought to contribute 80% of folate intake, an 
acceptable methodology for analyzing fokte in foods 
is lacking. When there is serious concern about high 

or low intakes of a particular nutrient the quality of 
food composition data for that nutrient should be 
examined. If the data are considered to be of good 
quality, then greater confidence can be placed in the 
intake esthnate. If the quality of the data is 
considered less reliable, then less confidence can be 
placed on the estimate. When data quaiity is in 
serious doub~ estimates of nutrient intake should be 
accompanied by cautions about confidence in the 
accuracy of the estimates until improvements are 
made in data quality. 

As improvements are made in the quality of food 
composition data, the development and use of 
appropriate factors for correction of “old” data 
become critical. This situation was clearly illustrated 
for cholesterol concentrations in food by comparing 
the results from gas-liquid chromatography (GLC), 
the method of choice, with those from calorimetry. 
These comparisons indicated that the GLC values 
were about 68% of the calorimetric values and 
ranged horn 84% to 89% of the values calculated 
from food composition tables (Marshall et al., 
1989&b). In some cases, values for total sterols 
determined by GLC were less than cholesterol values 
determined colorhnetrically. 

The differences in the results obtained horn analyzing 
a mixture by a particular method and from 
calculating the concentrations of the individual 
components in that mixture based on values obtained 
by the same analytical method were described by 
Matthews (1988). GLC values for cholesterol in 
composite diets were reported to be about 25% lower 
than the computed values (Marshall and Judd, 198% 
Marshall et al., 1989&b). Because of the variable 
relationship between the GLC values and the older 
data, Marshall et al. (1989b) concluded, “The 
differences between GLC and calorimetrically 
analyzed cholesterol, and also between calculated and 
GLC-analyzed cholesterol, are not likely to be fixed 
percentages which could be applied for correction 
p~ses; instead they will vary depending upon food 
selection.” In a situation such as this, when a single 
correction factor cannot be applied, the method used 
to generate the data should be documented. 

The interpretation of data on nutrient intakes requires 
knowledge of the forms of the nutrient measured. 
Because nutrients occur in foods in different forms 
(e.g., folates in monomer and polymer forms), 
analytical methods may or may not include all 
biologically active forms of a nutrient. Likewise, 
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other analytical methods may include forms of the 
nutrient that are not utilized blyhumans. If the 
methods used for an assessment of nutrient intake 
include nonactive forms of the nutrient, actual intake 
is likely to be overestimated. Conversely, if the 
methods do not include all active forms, estimated 
intakes are likely to be lower than actual intakes. 

Update of food composition data 

Since the EPONM report was published, data on the 
selenium, vitamin D, and vitamin K contents of 
selected foods have been compiled (Gebhardt and 
Holden, 1992; Weihrauch andl Chatra, 1994; 
Weihrauch and Tamaki, 1991). Intakes of these 
nutrients were not evaluated in CSFII 1989-91 or 
NHANES 1111988-91; however, this information is 
included in this report because of its timeliness for 
nutrition researchers. 

Eggs,scrambled-; 

Strawberries[ ~ 

) 
Microgramsper 100 grams 

Figure 5-3. Mean selenium content of selected foods 

NOTE: Beef, pork, chicken, fi.s17,and seafood values are for 
cooked meat. The value for tuna is for drained, light-meat 
tuna canned in water. 

SOURCE: USDA, ProvisionalTaible on Selenium Content of 
Foods (Gebhardt and Holden, 1992). 

88 

Mean nutrient contents of some foods that are high in 
selenium, vitamin D, and vitamin K are shown in 
figures 5-3, 5-4, and 5-5. Concentrations of selenium 
tend to be high in meats, poultry, fish and seafood, 
grain products, and some seeds and very low in fruits 
and vegetables. Canned fish products such as pink 
salmon, sardines, and tuna contain the highest 
concentrations of vitamin D, and lower 
concentrations are found in milk and margarine 
fortified with vitamin D, eggs, and some cheeses. 
Although not illustrated in figure 5-4, breakfast 
cereals fortified with vitamin D contain about 
2.7-3.8 pg of vitamin D per 100 g of cemd, 
unfortified cereals contain negligible levels of the 
vitamin (Weihrauch and Tamaki, 1991). Vitamin K 
concentrations are highest in leafy and cruciferous 
dark-green vegetables (fig. 5-5). 

Data on the contents of individual carotenoids 
(including carotenes) in fruits and vegetables have 

— — r 
Beef, lean 

~ :::;\.* ::::::::
Pink salmon, canned :;:::::::;

jjj::::::::::y.::*J: 
~:;,:;,:;1

— — 

024 68101214 
Micrograms per 100 grams 

Figure 5-4. Mean vitamin D content of selected foods 

NOTE: The value for sardines is for unspecified sardines 
canned in tomato sauce. The value for tuna is for drained, 
light meat tuna canned in oil. The value for margarine is 
based on label information, 

SOURCE: USDA, ProvisionalTable on Vitamin D Content,of 
Foods (Weihrauch and Tamaki, 1991). 



also been published since 1989 (Mmgels et al., 
1993). An example of the use of the system for 
evaluating the quality of food composition data 
described above is included with those data (Mangels 
et al.,1993). A data base for carotenoids in 2,458 
fruits, vegetables, and selected mukicomponent foods 
containing fruits and vegetables has also been 
developed for use with food consumption data from 
surveys (Chug-Ahuja et al., 1993). 

Evaluating food composition data for use in 
assessing current nutritional status in the 
NNMRRP 

As discussed above, the quality of data available for 
incorporation into the Survey Nutrient Data Base 
varies among nutrients. The Expert Consultants and 
LSRO used information on the state of development 
of amdytical methods (table 5-7), the quantity of data 
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Figure 5-5. Median vitamin K content of selected 
foods that are high in vitamin K 

SOURCE: USDA, ProvisionalTable on Viamin K Content of 
Foods (Weihrauch and Chatra, 1993). 

available on nutrient composition of foods 
(tables 5-3,5-4, and 5-5), the fktion of analytical 
data in the PDS for food items contributing 80% of 
the total intake for nutrients (table 5-10), and their 
own experience and judgment to evaluate food 
composition data for use in assessing current 
nutritional status. Table 5-12 summarizes this 
evaluation. 

Consistency within and among data 
sources for assessing change over time 

Changes in food composition 

The composition of foods changes over time for a 
variety of reasons. Breeding practices and 
biotechnology developments cause genetic changes in 
plants and animals. Growing practices also tiect 
food composition. Any of these changes maybe 
prompted by changes in consumen’ perception of 
optimal products. This situation is best illustrated by 
reductions in the fat contents of foods. Over the past 
25 years, changes in the perception of optimal beef 
and pork products have prompted industry to produce 
leaner products; similarly, public awareness has 
resulted in the development of milk that has lower 
cholesterol levels. 

Changes in food composition occur continually as 
products enter and leave the marketplace. Overall, 
the turnover rate of food products in the marketplace 
is about 10% per year. The international distribution 
of foods has become more common. For those 
products remaining on the market, recipes may 
change in response to many factors, including the 
availability and price of the ingredients. 

Because of these changes, it is essential to document 
in the USDA Nutrient Data Base for Standard 
Reference the date a food was analyzed, the 
ingredients present in the food as analyzed, how the 
ingredients we~ processed (i.e., hydrogenation of 
oils), and ingredient substitutions that could alter the 
food’s nutrient content, Continual updating of food 
composition data and nutrient data bases used for 
food consumption surveys is needed to ensure that 
data accurately represent the composition of foods at 
the time they are consumed. 
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Table5-12. Evaluation of assay methods and quality of food composition data for use in assessing dietary 
intakes of nutrients 

IRating of Rating of 
Food component assay methodl data quality Comments3 

Food energy Conflicting Variable	 The mode of handlingfiber contents causes some 
confusionin computationof food energy. The quality 
of the data on mixed foods is questionablein some 
cases becauseof lack of knowledgeof amount of gums 
and modified starchesadded to foods. 

Protein ~4dequate Acceptable 

Total fat Conflicting Variable	 The determinationof total fat content will be a problem 
becauseof a new definitionof fat resulting from the 
NutritionLabeling and Education Act of 1990 (NLEA, 
Public Law 101-535). Acceptedassay methods for 
“total fat,” as definedby the NLEA, have yet to be 
developed. Efforts will have to be made to ensure that a 
consistentdefinitionof “total fat” is used for foods 
incorpomtedinto the USDA Nutrient Data Base for 
StandardReferenceand the USDA SurveyNutrient Data 
Base. 

Saturated, Substantial Variable Capillarygas-liquidchromatography(GLC) should be 
monounsaturated,and used for saturated,monounsaturated,and polyunsaturated 
polyunsaturatedfatty fatty acids. Packed-columnGLC is inadequatebecause 
acids	 packed columns do not separate the various isomers of 

mono- and polyunsaturatedfatty acids. The data are 
variablebecause some of the data were obtainedby 
packed-columnGLC. Source oil calculationsmay not 
be acceptablebecause of changes that occur during 
processing. 

Trans fatty acids Conflicting Unacceptable	 Very high-qualitycapillaryGLC methodologyis 
required to measure tram fatty acids. Very few foods 
have been assayedby this method. Calculationtim 
source of oil added to food is not acceptablebecause of 
changesin compositionbrought about by processing. 

Cholesterol Adequate Variable	 Lipid extractionand capillaryGLC should be used for 
cholesterolassays. Calorimetricassays are frequently 
not acceptable. 

Carbohy&a(e Conflicting Variable	 The tmditionalassay method for determining 
carbohydrateis by calculationof difference. It was 
validatedto some degree for whole foods but not for 
complexfoods and mixed foods. Determinationof 
carbohydmtecontent is also complicatedby the same 
problems identifiedfor determinationof food energy. 

Total dietary fiber Substantial Variable Some assays do not measure total dietary fiber. 
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Table 5-12. Evaluation of assay methods and quality of food composition data for use in assessing dietary 
intakes of nutrients-continued 

Rating of Rating of 
Food component assay methodl data qualit# Comments3 

Dietary fiber Iiactions conflicting Variable 

Alcohol Substantial Acceptable 

Vitamin A Conflicting Variable 

Conflicting Variable 

Vitamin E Conflicting Moot 

Vitamin C conflicting Variable 

There isno consensus among experts about what is an 
acceptablefiber-fractionmethod. Because different 
methods were used for diffenmt data sets, there is 
potential for significantconfusion. The exact method 
used must be noted on the fiber-haction data sets. This 
annotation is frequentlymissing. 

Alcohol data are acceptablefor alcoholicbeverages. 
Gocd GLC and liquid-chromatographymethods exist but 
rarely have been validated for food matrices. There are 
very few analytical data for alcohols in foods however, 
foods contributevery little to total alcohol consumption. 

Excellenthigh-performance-liquid-chromatography 
(HPLC)methods exist. Calorimetric assays are 
generallynot acceptablefor foods. Few data have been 
obtained with modem methods. Complex foods and 
mixed foods have special problems. Good data exist for 
simple foods. 

See comment for vitamin A methods. New HPLC 
methods exist for ident@ing and quant@ing specific 
carotenoidsin low-fat foods (especiallytits and 
vegetables). Comparisonwith the open-columnmethod 
is needed. Existing data for carotenesin the Survey 
Nutrient Data Base assume carotenecontent is primmily 
&carotene. Recent collaborativeefforts between the 
Food CompositionLaboratoryat ARS and NCI have 
resulted in the production of a data base for 
chromatographicvalues (analytical)for five carotenoids 
in tits and vegetablesand calculatedvalues for 
approximately2,300 mixed dishes. The data base 
includes quality indicators for specific foods and 
czwotenoids. 

HPLC method with fluorometricdetection is preferable. 
Capillary-GLCmethod maybe biased toward low 
values. Special care is needed for sample extraction. 
Data on simple foods are acceptable. There are some 
serious questions about the appropriatenessof data for 
complex foods and mixed dishes. 

Calorimetricmethods have been acceptablein the past 
for determiningtotal vitamin C in simple foods but are 
not suitable for the analysis of mixed dishes because of 
manufacturers’addition of iso-ascc-nbicacid as an 
antioxidant, A few good HFLC methods exist. 
Calorimetricmethods may not be acceptriblefor some 
foods because of interferencesand the inability of this 
method to distinguishbetween inactive (iso-ascorbic 
acid) and active forms. 
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Table5-12. Evaluation of assay methods and quality of food composition data for use in assessing dietary 
intakes of nutrien-ontinued 

Rating of Rating of 
Food component assay method] data quali~ Comments3 

Thiamin Substantial Acceptable 

Riboflavin Substantial Acceptable 

Niacin Substantial Acceptable 

Vitamin B6 Substantial Acceptable 

Vitamin Blz Conflicting Moot Some methods (immuuoassays)provide good resultw 
however,a sign~lcaut portion of food compositiondata 
was obtained with older, less reliable methods. 

Folate Conflicting Variable	 Recent findings suggest that traditionalassay methods 
are not acceptablefor the assay of complex foods and 
mixed dishes. This is a very controversialarea 
Researchis needed on the developmentand validationof 
the methodology. 

Iron Substantial Acceptable 

Calcium Adequate Acceptable 

Phosphorus Adequate Acceptable 

Magnesium Adequate Acceptable 

sodium Adequate Variable	 Flame-emissionand atomic-absorptionmethods are 
good. Chloride determinationfor sodium content is a 
problem. Calculationsfrom genericrecipes are suspect 
because informationon sodium addition is usually 
proprietary. 

Potassium Adequate Acceptable 

Copper Adequate Variable	 Copper data are lacking for many foods, and there is not 
an agreed-uponmethod for computation. Data 
availabilhy is poor for complexfoods, mixed dishes, and 
foods that are not key sourcesof copper. 

zinc Adequate Acceptable 

Selenium Substantial Acceptable	 New methodsare quite good. Seleniumcontents of 
foods vary considerablywith region of country where 
the food was produced. A USDA provisional table on 
the seleniumcontent of foods was publishedby 
Gebhardtand Holden (1992). 

Fluoride Conflicting Moot Several good methods exist but most have not been 
validated for fluoride in foods. Almost no data fium 
direct analyses exist for fluoride content of foods. 

Iodine LJnacceptable Unacceptable A generallyacceptedmethod for assaying iodine in 
foods has not been developed. 
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Table 5-12. Evaluation of assay methods and quality of food composition data for use in assessing dietary 
intakes of nutrient~ontinued 

Rating of Rating of 
Food component assay methodl data qualit# Comments? 

Fat substitutes Lacking Nonexistent Fat substitutes include modified fats, proteins, gums, and 
dietary fiber. 

sugars Substantial Unacceptable	 Several enzyme, 13PLC,and GLC methods exist. Few 
have been validated for complex foods and mixed 
dishes. Very few analyticaldata exist for complex 
foods and mixed dishes, Good data exist for dairy 
products. Sugar content of other foods varies by 
ripeness, cultivar, and recipe. 

Starch Substantial Moot	 Several enzyme, HPLC, and GLC methods exist. Few 
have been validated for complex foods and mixed 
dishes. Very few analytical data exist for complex 
foods and mixed dishes. Starch content of other foods 
varies by maturity, ripeness, and recipe. 

lRatings of assay methods are in substantive agreement with those in table 5-7.

k@lity of data was rated acceptable, variable, or unacceptable in relation to their use for assessment of nutrition-related health status for

nutrition monitoring. Quality of data was rated moot if the Expert Consultants and LSRO considered it unlikely that improved data for

that food component would make a difference in the assessment of nutrition-related health status and the assignment of nutition

monitoring priority status. Food composition data for components rated moot may be important for other purposes.

3USD& U.S. Department of Agriculture; ARS, Agricultural Research Servic~ NCI, National Cancer Institute.


SOURCE LSRO, 1994. 

Evaluating changes [n food composition over 
time 

The capacity to compare food and nutrient intakes at

different points in time is essential for the long-term

tracking of dietary status in the U.S. population. Not

only must the data bases be kept current, they must

also reflect real changes in foods that have occurred

over time. When changes in food composition data

occur, whether from improvements in analytical

techniques (e.g., improved analysis of cholesterol in

foods) or fmm actual differences in food composition

(e.g., changes in the fat content of beef resulting

horn changed trimming practices by the food industry

or changes in nutrient concentrations resulting from

revisions in enrichment and fortiilcation practices),

the data bases used for food consumption surveys

must reflect these changes. Using an updated survey

nutrient data base to recalculate earlier nutrient

intakes to adjust for artifactual changes may

introduce new errors because a data base that is

accurate for one point ‘mtime may not accurately

represent food composition if applied to another point

in time (.Raper, 1993).


After NFCS 1977-78, USDA improved available food

composition data by developing the computerized

National Nutrient Data Bank system, which made

expanded sets of nutrient values of foods available

for use in CSFII 1985-86, HHANES 1982-84,

NHANES III 1988-94, NFCS 1987-88, and

CSFII 1989-91. For NFCS 1977-78 and earlier food

consumption surveys, nutrient composition values are

available on magnetic tape. Documentation of

nutrient values and recipes exist in handwritten form.


USDA conducted abridging study that examined

differences in data collection and processing between

NFCS 1977-78 and NFCS 1987-88 (Guenther and

Perloff, 199(J Guenther et al., 1994). Examinin g the

effects of differences in the nutrient data bases used

in the NFCS 1977-78 and NFCS 1987-88 on

estimates of mean intakes of food energy and

14 other nutrients indicated that changes in the

nutrient data base resulting from improved analytic

techniques and fmm an increased number of foods
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analyzed were sufficient to justify revising the NFCS 
1977-78 estimated intakes for iron, magnesium, and 
vitamins BGand Blz. Changes in intakes of fat, 
vitamin A, and thiamin resulted from real changes in 
foods, so revisions were not needed for accurate 
estimates of mean intakes of these nutrients at the 
time they were consumed. Changes in the survey 
nutrient data bases used for t!hetwo surveys did not 
result in the need to revise estimated intakes of food 
energy, protein, carbohydrate, calcium, phosphorus, 
riboflavin, niacin, or vitamin C (Guenther et al., 
1994). 

Comparing intake estimates from different 
national surveys: food cc)mposltlon issues 

The nutrient data base used by NCHS fo:r

NHANES II 1976-80 was different from the one used

for HHANES 1982-84 and NHANES III 1988-91.

NCHS used a nutrient composition data base based

on USDA’s data base, with addh.ions and

modifications by NCHS, for calculating nutrient

intakes for NHANES II 1976-80. As part of efforts

to make the USDA and HHS surveys more

comparable, USDAS Survey Nutrient Data Base was

used for HHANES 1982-84 and NHANES 111

1988-91. The effects of differences in the nutrient

composition data bases used for the series of HANES

surveys have not been examined.


A survey nutrient data base that permits reanalysis of

food conmurqptiondata collected before 1985 is not

available for use with either USDA or HHS food

consumption surveys. Therefore, any analysis of

time trends in nutrient intakes is difficult, and any

comparisons over time should be interpreted with

caution.


A nutrient data base for trend analyses from 1985

forward is being developed by ARS with input from

NCHS, FDA, and the Working Group on Food

Composition Data of the Interagency Board on

Nutrition Monitoring and Related Research

(IBNMRR). The data base for trend analysis will

build on the Survey Nutrient Data Base. It will

contain multiple sets of nutrient values to reflect the

composition of foods for specific time periods.


Food composition changes incorporated into the

nutrient data base for trend analysis will be

designated as “food” or “data” changes. “Food’

changes will be those resulting from changes in


fortification, reformulation, or other agricultural, food 
processing, or marketing changes. These are 
incorporated into the data base for the time period for 
which the change was made. For example, some 
brands of wheat flour were fortified with calcium 
during the time that the NFCS 1987-88 was 
conducted. Nutrient intakes calculated from food 
consumption data collected during that period reflect 
a higher level of calcium, accounted for by the 
fortification practice. “Data” changes will be those 
resulting from improvements in analytical 
methodology or from replacement of imputed values 
with analytical data. In the new nutrient data base 
for trend analysis, when “data” changes occur, they 
will be applied retroactively to all the values in the 
data base. For example, improved methodology led 
to a lower cholesterol value for eggs in 1989. That 
change will be applied to the calculation of 
cholesterol intakes over the entire time range of the 
data base (Raper, 1993). The nutrient data base for 
trend analysis will not permit reanalysis of food 
consumption data collected before 1985; however, it 
should provide a sound framework for comparisons 
of data collected at different time points from 1985 
onward. 

Summary 

Analyzing foods is costly, and priorities must be set 
so that the analysis of food components and foods 
and, thus, the food composition data can be improved 
systematically. The process currently used to 
prioritize the selection of food components and foods 
is discussed above. The quality of estimates of 
nutrient intakes in the NNMRRP is also affected by 
the development and validation of accurate and 
precise analytic procedures; design, implementation, 
and evaluation of sampling strategies and sample 
handling procedures to ensure representative and 
accurate datx and development of a system to 
evaluate Ihe qutilty of food composition data. The 
status of development of each of these factors is 
summarized. 

The food composition information that has the most 
immediate impact on nutrition monitoring includes 
the National Nutrient Data Bank and the Survey 
Nutrient Data Base. The data bauk is a group of 
research data bases containing analytical and imputed 
data for food ingredients, simple foods, and some 
complex foods. Sources of food composition data 
include analytical data, nutrition labeling values, and 
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imputed values. Concerns associated with each type 
of data for nutrition monitoring purposes are 
identified. Within the National Nutrient Data Bank, 
the USDA Nutrient Data Base for Standard Reference 
serves as the major source of food composition data 
used for the Survey Nutrient Data Base. Data in the 
Survey Nutrient Data Base are used with food 
consumption data reported in surveys to provide 
estimates of nutrient intakes. The Survey Nulrient 
Data Base contains 1) analytical and imputed data for 
simple foods, food ingredients, some complex foods, 
and some mixed dishes and 2) data calculated from 
recipes for some complex foods and some mixed 
dishes. 

Because it is not possible to analyze all of the foods 
that people report in food consumption surveys, the 
Survey Nutrient Data Base was developed. The 
Recipe Calculation Program is used to derive nutrient 
composition for complex foods and mixed dishes 
using the PDS of food composition values for simple 
foods, food ingredients, and complex foods together 
with information from the Recipe File and the 
Nutrient Retention Factors File. Approximately hd.f 
of the data in the Survey Nutrient Data Base is 
calculated from recipes. Evaluating the quality of 
food composition data in the PDS has been done by 
monitoring or ve~g nutrient data in key foods 
that cumulatively provide 80% of the intake of a 
given nutrient by the U.S. population. Considerations 
about the use of food composition data to assess 
nutrient intakes at one point in time and to assess 
changes in nutrient intakes over time are discussed. 

Gaps in knowledge 

USDA Nutrient Data Basefor Standard 
Reference 

To some extent, gaps in food composition data exist 
for all nutrients. The gaps are of greater concern for 
nutrients that are categorized as current or potential 
public health concerns. For the following nutrients, 
improvements in the quality of the food composition 
data will depend on the development of analytical 
methodology that provides accurate and reliable 
assessments: food energy, total fat, saturated fatty 
acids, carbohydrates, dietary fiber fractions, 
vitamin A, carotenes, folate, and vitamin C. Recent 
research has suggested a possible association between 
intake of tram fatty acids and coronary heart disease. 

At present, there are no data on tram fatty acids in 
foods in the Survey Nutrient Data Base. 

Although analytical data are relatively complete for 
the nutrient composition of key foods representative 
of diets of the total U.S. population (foods supplying 
80% of total nutrient intake in CSFH 1989-91), 
analytical data are less extensive for the nutrient 
composition of key foods traditionally consumed by 
some racial/ethnic subgroups. The Survey Nutrient 
Data Base was expanded to include data for 
traditional Mexican-American and other Hispanic 
dishes; however, more analytical data may be needed 
for the composition of foods prepared by traditional 
methods by immigrants horn various Asian and 
African countries. 

For the existing data in the USDA Nutrient Data 
Base for Standard Reference, documentation must 
include the following: 

� date(s) of laboratory analysis 

�	 analytical methods used and the detection limits of 
the methods; 

“ the meaning of zero values for nutrients (i.e., 
whether the nutrient is not present at all in a food 
or maybe present in concentrations lower thau the 
detection limit of the analytical method); 

� tie number of samples analyzem 

“ the variability of the measurements (standard error 
of the mean); 

�	 whether the mean value is a mean for a single food 
(e.g., one variety, growing regiom seasou brand, 
and/or lot) or a weighted mean of a commingled 
composite of foods of different types (e.g., more 
than one variety, growing regiow season, brand, 
and/or lot); and 

�	 source(s) of data and procedures for all imputed 
values. 

USDA Nutrient Data Base for Indlvldual Food 
Intake Surveys 

Because the PDS component of the Survey Nutrient 
Data Base is derived flom the USDA Nutrient Data 
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Base for Standard Reference, the same gaps in 
information regarding the adequacy of data for 
specific nutrients in foods and dietary supplements 
and the documentation of information in the data 
base are carried into the Survey Nutrient Data Base. 
In addition, the documentation of recipe sources is 
not read] y available for investigators who use the 
data base. The capacity to compare nutrient intakes 
retrospectively across time periods is extremely 
limited, in part because of changes in tlhe data bases 
used with the various surveys and in part because 
information used for analyzing nutrient intakes before 
1985 is not available in a readily usable format and 
does not always have a date. tag. 

Dietary supplement composition 

The 1986 National Health Interview Survey on 
Vitamin and Mineral Supplements provided nutrient 
contents of supplements for 12 vitamins and 
12 minerals by product type. However, many new 
dietary supplement products have been introduced 
into the market since 1986. A data base does not yet 
exist for product-specific nuUrientcomposition of 
dietary supplements currently in the marketplace. 
Because these products are used by a substantial 
portion of tie U.S. population, a data base for the 
nutrient composition of these products is needed to 
assess their impact on intakes of nutrients by the total 
population and population subgroups. 

Recommendations 

�	 Use food composition data bases compiled for 
analytical research purposes (i.e., the USDA 
Nutrient Data Base for Standard Reference) to form 
the basis of nutrient data bases used for estimating 
nutrient intakes from food consumption data 
(i.e., the Survey Nutrient Data Base). Because the 
data are used in very different ways in these two 
types of data bases, the dam bases should be 
maintained as two separate entities. 

�	 Continue to give high priority to the improvement 
of the quality of food composition data for food 
components, particularity those identified as current 
or potential public health concerns. The 
approaches used by USDA for prioritizing foods 
and food components for analysis appear to be 
sound. 

�	 Make quality-assurance procedures an integral part 
of I& generation of any new dah and use quality-
evaluation criteria in a timely manner to evaluate 
both newly generated and extant data. A data­
quality-evahtion system that is an integral part of 
the data base management system is needed for the 
USDA Nutrient Data Base for Standard Reference. 

�	 Give prior@ to providing analytical data for key 
foods (items contributing 80% of total intake for a 
nutrient). Key foods for particular racial/ethnic 
subgroups as well as for the total population should 
be identified, and nutrient values for these foods 
should be analyzed for inclusion in the USDA 
Nutrient Data Base for Standard Reference and in 
the PDS for the Survey Nutrient Data Base. When 
chemical analysis of key traditional foods is not 
possible because of limited resources, traditional 
recipes and preparation methods for foods should 
be used to calculate nutrient values for these foods. 

�	 Improve the quality of food composition data 
provided by all sources, including industry, 
univemity, and government laboratories. A good 
starting point for this would be to convene a 
conference or establish a working group to address 
how to attain the highest possible analytical 
standards in different laboratory settings. 

c Improve the documentation of information for the 
USDA Data Base for Standard Reference and the 
PDS of the Survey Nutrient Data Base. This 
documentation should include the following: 
— analytical methods used and the detection limits 

of the methods; 
—	 the meaning of zero values for nutrients 

(whether the nutrient is not present at all in a 
food or is present in concentrations lower than 
the detection limit of the analytical method); 

— the number of samples analyzea 
— the variability of the measurements (standard 

error of the mean); 
— whether the mean value is a mean for a single 

food (e.g., one variety, growing region, season, 
brand, and/or lot) or a weighted mean of a 
commingled composite of foods of different 
types (e.g., more than one variety, growing 
region, season, brand, and/or lot); 

— source(s) of data and imputing procedures for 
all imputed values; and 

— date of assay. 
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�	 Improve the documentation of items in the Survey 
Nutrient Data Base System, including 
—	 sources of recipes for complex foods and mixed 

dishes analyzed for inclusion in the USDA 
Nutrient Data Base for Standard Reference or 
calculated by using the Recipe Calculation 
Program for the Survey Nutrient Data Base and 

—	 the derivation of nutrient retention factors used 
in calculations of the nutrient content of 
complex foods snd mixed dishes. 

�	 Improve and standardize the information in nutrient 
data bases that is currently used for surveys and 
document that information for the appropriate time 
periods so that time-trend analyses can be made in 
the future. 

�	 Include intakes from dietary supplements in 
analyses of nutrient intakes. In addition to a data 
base for nutrient composition of foods, a product-
specific data base for nutrient composition of 
dietary supplements is needed to assess total 
nutrient intake. 

�	 Continue to impIement the system for electronic 
transfer of data to data base users. The system 
must include a ~quhement for strict adherence to 
quality-control criteria for inclusion of data into the 
data base and protection against change by 
unauthorized individuals or organizations. 

�	 Draw conclusions cautiously about the existence of 
associations between nutrient intakes and health 
because of inadequate data about the composition 
of several food components for which there is 
current or potential public health concern. Confirm 
the existence of any diet-health relationships by a 
variety of means. 
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Chapter 6


Food Consumption and Nutrient Intake


Introduction 

Food consumption and nutrient intake by individuals 
and populations are determined not only by the foods 
available from the food supply but also by 
sociocultural, demographic, educational, 
environmental, physiological, and behavioral 
influences. The central role of food consumption in 
determining dietary status-that is, the condition of a 
population’s intake of foods and food components, 
especially nutrients-is depicted in figure 6-1. The 
food consumption and nutrient intake data from the 
NNMRRP used for assessing dietary status are 
presented in this chapter. Estimates of nutrient 
intakes in this chapter are limited to intakes from 
food, and the data for most nutrients were evaluated 
with regard to the possibility that median nutrient 
intakes of population subgroups were below values 
considered adequate. 

High intakes of nutrients are also of nutrition 
monitoring concern. However, the possibility of high 
intakes of most nutrients from food alone was 
considered unlikely-except for food energy, total 
fat saturated fatty acids, cholesterol, and sodium. 
Quantitative estimates of total nutrient intakes from 
food plus dietary supplement products were 
considered necessary to evaluate high intakes of most 
nutrients. The prevalence of the use of vitamin and 
mineraI supplements is reported, but quantitative data 
were not available to estimate total nutrient intakes 
horn food plus dietary supplements. 

Available methodologies 

Several methodologies are used to estimate the mean 
consumption of foods and intakes of nutrients in the 
NNMRRP. Food available to the total population 

and per capita consumption are estimated from food-
supply data. Food-supply and per-capita-
consumption data are discussed in chapter 3, and 
average annual food use by households, estimated 
from household food records, is described in 
chapter 4. 

Food consumption information is also collected 
directly from individuals. This approach was used 
for CSFH 1989-91, HHANES 1982-84, and 
NHANES III 1988-91. In those surveys, data were 
collected from individuals by quantitative daily-
consumption methods, which attempt to capture the 
nature and amounts of individual foods consumed in 
defined periods of time, often 1 day or multiples 
thereof. For HHANES 1982-84 and NHANES III 
1988-91, l-day data were collected by a single 
24-hour recall for all subjects and, in NHANES III 
1988-91, by two additional 24-hour recalls for 
participants 50 years of age and oIder. In CSFD 
1989-91, data were collected for 3 consecutive days: 
for the first day, by 24-hour recall, and for the 
second and third days, by food records. Intakes of 
nutrients were calculated by multiplying the amounts 
of all foods consumed on individual days by tie 
estimated concentration of the nutrient or other food 
component in each individual food. 

Factors to consider when using l-day and multiple-
day food consumption data were reviewed in the 
EPONM report (LSRO, 1989) and by Anderson 
(1986). NHANES III 1988-91 and HHANES 
1982-84 also included a food frequency component in 
which participants recalled their usual consumption of 
foods or groups of foods for a targeted time period in 
the pasL Because of limitations of the food 
frequency approach for quantitative estimates of 
nutrient intakes (BriefeI et al., 1992), these data were 
not used to estimate nutient intakes for this report. 
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However, the data were used to compare the 
frequencies of consumption of alcoholic beverages 
among subgroups in NHANES III 1988-91. 

An alternative to collecting food consumption 
information from individuals is a method used in the 
Total Diet Study, conducted annually by the Food 
and Drug Administration (FDA), that involves direct 
analysis of “core” foods in U.S. diets. The foods that 
are analyzed represent aggregates of foods and are 
selected based on food consumption information from 
NFCS and NHANES. Estimates of the intakes of 
various mineral elements (nutrient and contaminant), 
pesticide residues, snd organic contaminants other 
than pesticides are made for selected age-sex groups 
on the basis of the analysis of the core foods. The 
program in place from 1982 to 1991 included 
11 nutritional elements, 234 core foods, and 8 age-
sex groups. Data from 1982-89 are included in the 
TRONM. The current program (revised in 1991) 
includes 10 nutritional elements, 261 core foods, and 
14 age-sex groups. For additional information on 
1982-89 data from the Total Diet Study, see 
Pennington and Young (1991). 

Types and sources of data 

The types and sources of data on food consumption 
and nutrient intake used in tb.is chapter are listed in 
table 6-1. The data include information on food 
consumption, intakes of nutrients and other food 
components, the use of vitamin and mineral 
supplements collected in surveys in the NNMRRP, 
and food insufficiency. CSFH 1989-91 provided data 
on the percentage of people consuming foods based 
on commodity food groups (grain products; 
vegetables fruits; milk and milk products; meat, 
poultry, and fi~ eggs; legumes; nuts and seeds; fats 
and oils; sugars and sweets; and beverages). 
Estimates of fruit and vegetable consumption were 
also provided by CSFII 1989-91 and the 5 A Day for 
Better Health Baseline Survey. 

In addition to information on the consumption of 
foods in commodity food groups, this chapter 
includes information on consumption of water 
(NHANES HI 1988-91) and alcoholic beverages 
(CSFII 1989-91 and NHANES III 1988-91) and 011 

discretionary salt use (CSFII 1989-91 and 
NHANES III 1988-91). Data on food sources of 
nutrients as consumed (HHANES 1982-84), food 
consumption patterns (CSFII 1989-91), and food 

consumption away from home (CSFII 1989-91, 
NFCS 1987-88, and the School Nutrition Dietary 
Assessment Study (SNDA) 1992) are also discussed 
here. Data on food insufficiency came from both 
CSFII 1989-91 and NHANES III 1988-91. 

CSFII 1989-91 and NHANES HI 1988-91 provided 
nuhient intake estimates calculated from reported 
food consumption data for nationally representative 
samples of the U.S. population. IIHANES 1982-84 
provided nutrient intake estimates for Mexican 
Americans, Cuban Americans, and Puerto Ricans. 
Data available fkom these surveys included estimates 
of l-day mean and median intakes of food energy 
and 27 food components for subjects 2 months of age 
and older (NHANES III 1988-91), 6 months to 
74 years of age (HHANES 1982-84), and all ages 
(CSFII 1989-91). Food composition data from the 
USDA Nutrient Data Base for Individual Food Intake 
Surveys (Survey Nutrient Data Base) were used with 
the three surveys. One-day nutrient intake estimates 
for the three surveys were calculated from 24-hour 
dietary recall data. IiI addition, mean 3-day nutrient 
intake data were calculated from 24-hour dietary 
recall and 2-day dietary records from CSFII 1989-91. 

Data from all surveys were used to estimate nutrient 
intakes of the U.S. population in this chapter. 
Median l-day nutrient intakes calculated from 
NHANES III 1988-91 data were used to examine 
nutrient intakes of population subgroups by age, sex, 
and race/ethnicity. Mean 3-day nutrient intakes 
calculated fi-om CSFII 1989-91 data were used to 
examine nutrient intakes of population subgroups by 
income Ievel. SeIected meau nutrient intakes from 
CSFII 1989-91 were compared with mean nutrient 
intdces from NFCS 1977-78 and NFCS 1987-88. 

For this report, estimates of l-day mean nutrient 
intakes of American Indians 45-74 years of age 
residing in three States in 1989-91 came from the 
Strong Heart Dietary Study. For school-age children, 
SNDA 1992 also provided information on mean 
intakes of food energy and nutrients on 1 school day. 
However, methodological differences may contribute 
to an unknown extent to differences in mean intake 
estimates from this survey compared with CSFII 
1989-91, HHANES 1982-84, and NHANES III 
1988-91. Data from FDAs Total Diet Study used for 
this report included estimates of mean intakes of 
11 mineral elements, as determined by direct 
chemical analysis of 234 foods representative of diets 
for eight age-sex groups. 
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Table 6-1. Types and sources of data on food consumption and nutrient intake used in chapter 6 of the Third 
Report on Nutrition Monitoring 

Type of data 

Food consumption 

Intake of nutrients and other food 
components calculated from ,food-
consumption and food-composition data3 

Intake of food components provided by 
direct chemical analysis of core foods 
representative of diets for sekcted age/sex 
groups 

Use of vitamin and mineral supplements 

Food insufllciency 

Source of data] 

CSFII 1989-91(USDA, HNIS)2

NHANES III 1988-91 (CDC, NCHS)

5 A Day for Better Health Baseline Survey, 1991 (NCI)


CSFII 1989-91 (USDA, HNIS)

NHANES III 1988-91 (CDC, NCHS)

HHANES 1982-84 (CDC, NCHS)

Strong Heart Dietary Survey 1989-91 (IHS and CDC)

School Nutrition Dietary Assessment Study 1992


(USDA, FCS)

NFCS 1977-78 (USDA, ARS)

NFCS 1987-88 (USDA, HNIS)


Total Diet Study, 1982-89 (FDA)


NHANES III 1988-91 (CDC, NCHS) 
1991 Longitudinal Followup to the 1988 National Maternal and 

Infant Health Survey (CDC, NCHS) 
National Health Interview Survey on Vitamin and Mineral 

Supplements, 1986 (CDC, NCHS; FDA) 

CSFII 1989-91 (USDA, HNIS) 
NHANES III 1988-91 (CDC, NCHS) 

lCSFII, Continuing Survey of Food Intakes by Individuals; USDA, U.S. Department of Agriculttwq HNIS, Human Nutrition Information

Service; NHANES, National Health and Nutrition Examination Survey; CDC, Centers for Disease Control and Prevention; NCHS,

National Center for Health Statistics; NCI, National Cancer Institute; HHANES, Hispanic Health and Nutrition Examination h-ve~ IHS,

Indian Health Service; FCS, Food and Consumer Service; NFCS, Nationwide Food Consumption Survey ARS, Agricultural Research

Service; FDA, Food and Drug Administration.

‘Legislation pawed on Feb. 20, 1994, transferred the functions and staff of the Human Nutrition Information Service (I-INN) of the

USDA to the existing Agricultural llesem-ch Service (ARS) of that department.

‘The USDA Survey Nutrient Data Base appropriate for the years of the following surveys was used: NFCS 1977-78, HHANES 1982-84,

CSFII 1985-86, NFCS 1987-88, M-LANES III 1938-91, CSF~ 1989-91, and Strong Heart Dietary Survey 1989-91. The sponsoring

agency was ARS (USDA) for 197’7-81 and HNIS (USDA) for 1981-91.


SOURCE LSRO, 1994. 

Recent data on the use of vitaunin and mineral 
supplements were provided fclr subjects 2 months of 
age and older from NHANES HI 1988-91 and for 
3-year-old children from the 1[991Longitudinal 
Followup to the 1988 NationaJ Maternal and Infant 
Health Survey. These data update earlier surveys of 
the use of vitamin and mineral supplements (1986 
National Health Interview Survey on Vitamin and 
Mineral Supplements and the 1980 Telephone Survey 
on Vitamin and Mineral Supplement Use) conducted 
by FDA. Because of differences in procedures and 
differences in age groups included in the various 
surveys, comparisons among the various data sources 
are liiited. 

Criteria for assessment 

Food consumption data 

The quality of data on food consumption by 
individuals depends on the appropriateness of the 
methodology used for the data collection and on the 
accuracy and completeness of the recall or record-
keeping of the individual. Culturally appropriate 
modifications to dietary interviews may be needed to 
collect accurate dietary information from ethnic 
groups (Loria et al., 1994). General criteria for 
assessing the quality of food consumption data 
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include whether the methods used could collect the 
desired information, whether identical measurement 
procedures have been used with adequate precision 
throughout the study, whether independent quality-
control procedures have been used, and whether 
interviewer error and bias have been minimized 
(Anderson, 1986). Sources of error in food 
consumption data were discussed by Anderson (1986, 
1988) and in the proceedings from the Dietary 
Methodology Workshop for the third National Health 
and Nutrition Examination Survey (Bnefel and 
Sempos, 1992). 

There is no absolute measure of food consumption 
that can be used as a standard of comparison for 
evaluating the accuracy and completeness of the 
recalls or records provided by the participants in a 
survey. However, automated data-collection and 
data-coding procedures and protocols for extensive 
probing by interviewers have been developed in an 
effort to decrease error associated with interviews and 
data processing. For CSFII 1989-91, manual data-
collection and computer-assisted coding procedures 
were used. For NHANES III 1988-91, automated 
data-collection and data-coding procedures were 
begun in 1988 (Alaimo et al., 199% Briefel, 199% 
NCHS, 1994). 

Implicit in the criteria used to evaluate the quality of 
food consumption data is the response rate for a 
survey. Response rates for the surveys considered in 
this report are shown in appendix IV. 

Food composition data 

As discussed in chapter 5, the quality and quantity of 
analytical values and the number of foods for which 
data are available, as well as the adequacy of the 
analytical methodology, vary widely for specific 
nutrients. Values included in data bases used for 
calculating nutrient intakes include published and 
unpublished analytical values, imputed values, label 
information, and values calculated from recipes. 
However, much of the detail and documentation 
originally available with some of the data has not 
been transferred into the nutrient data bases used in 
surveys. At presen~ the Survey Nutrient Data Base 
includes little information that allows for evaluating 
the quality of nutrient composition data for individual 
foods. 

Linking food consumption and food 
composition data 

It is logistically and economically impossible to 
analyze the chemical composition of all of the foods 
consumed by participants in nationally representative 
surveys. Therefore, to estimate nutrient intakes, data 
on foods consumed must be linked with data from 
nutrient data bases. If foods consumed (e.g., ethnic 
foods, highly processed snack items, and reduced-fat 
products) are described in great detail, much of the 
specificity of this information may be lost or 
inaccurately recorded if analytical data are not 
available for the foods and if the nutritional 
composition of those foods is imputed from foods 
that are not similar in composition. Development of 
the Survey Nutrient Data Base has helped to improve 
the closeness of matches between foods reported by 
survey participants and the food composition data 
used to calculate nutrient intakes for the population 
as a whole, but further study is needed to ensure the 
most appropriate linkages between food consumption 
and composition data. 

Nutrient intake data 

The quality of the food consumption data and the 
food composition data in the survey nutrient data 
base used to calculate nutrient intakes determines the 
quality of nutrient intake estimates. The following 
section addresses approaches that can be used to 
evaluate adequacy of nutrient intakes. Criteria 
available for esd.mating the likelihood of inadequate 
dietary intakes fium survey data include nutrient 
density, the Recommended Dietary Allowances 
(RDAs), and the probability that a specific intake will 
be inadequate to meet the requirement of an 
individual. (See app. II for tables of 1989 RDA 
values.) 

Nutrient densiiy 

Nutrient density provides a unit measurement of 
intake of a given nutrient for each 1,000 calories 
(kcal) consumed. Appropriate nutrient-to-energy 
ratios remain to be established for most nutrients, and 
nutrient density is not widely used as a criterion for 
assessing dietary intakes. 

103




A variation of this measurement, percent of calories 
provided by energy-yielding macronutrients (e.g., 
total fat, protein, total carbohydrate, and alcohol), 
was used to evaluate progress toward meeting 
Healthy People 2000 Objective 2.5 (HHS, 1991). 
This objective specifies, “Reduce dietary fat intake to 
an average of 30 percent of calories 01:less and 
average saturated fat intake to less than 10 percent of 
calories among people aged 2 and older” (HHS, 
1991). Nutrition and Your Health: Dietary 
Guidelines for Americans (TJSDA and HHS, 1990) 
also suggests that fat and saturated fatty acid intakes 
be reduced to 30% and 10% of calories, respectively. 

Recommended Dietary A//owances 

The evaluation of dietary data for potentially 
inadequate intakes has often been based upon 
comparisons of mean intakes of population groups 
with the RIDAsprepared by the Food and Nutrition 
Board of the National Research Council (NRC). 
With the exception of recommended food energy 
intakes, RDAs for most nutrients have been defiied 
as the “levels of intake of Essential nutrients that, on 
the basis of scientific knowledge, are judged by the 
Food and Nutrition Board to be adequate to meet the 
known nutrient needs of pra~cticallyall healthy 
persons” (NRC, 1989a). Currently, RDAs are set for 
protein, 11 vitamins, and 7 minerals. Incasesof 
nutrients for which information was considered 
insufllcient for establishment of an R13A—biotin, 
pantothenic acid, copper, manganese, fluoride, 
chromium, and molybdenwn-Estimated Safe and 
Adequate Daily Dietary Intakes (ESADDIS) provide 
ranges of recommended intakes. For the electrolytes 
sodium, potassium, and chloride, estimates of 
minimum requirements andl recommended intakes of 
healthy people are provided,, Recommended Energy 
Intakes are set to meet the mean population 
requirements of age-sex groups because consumption 
of food energy at a level intended to cover the 
variation in energy needs among individuals could 
lead to overweight or obesity in many people. 

Mean intakes of nutrients are often greater than 
median intakes. Thus, comparison of the median 
intake with the RDAs may be less likely to 
underestimate inadequate intakes. If the median 
intake of a population is si]milar to or greater than the 
RDA for that group, the probability of a deficiency 
of that nutrient is considered to be low in that 
population unless there is a very wide spread in the 
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distribution of usual intakes. Because the RDAs 
include a margin of safety, median intakes below an 
RDA are often not inadequate. However, the risk of 
inadequate intake of nutrients ffom food increases as 
the median intake of a population falls. 

The Expert Consultants and LSRO were more 
constrained in evaluating high or excessive nutrient 
intakes. Although the Expert Consultants and LSRO 
considered high intakes when they assigned nutrition 
monitoring priority, fewer criteria were available for 
these evaluations (see ch. 9). For example, RDA 
values were not designed to evaluate high or 
excessive nutrient intakes. In general, the Expert 
Consultants and LSRO did not consider the 
likelihood of adverse effects from high nutrient 
intakes except for total food energy, total fat, 
saturated fatty acids, cholesterol, and sodium. For 
food energy, median intakes were compared with the 
Recommended Energy Intakes. For intakes of total 
fat, saturated fatty acids, and cholesterol, 
recommendations of the National Cholesterol 
Education Program were used as criteria for 
evaluating median intakes of these food components 
(Expert Panel on Detection, Evaluation, and 
Treatment of High Blood Cholesterol in Adults 
(Adult Treatment Panel IO, 1993; Expert Panel on 
Blood Cholesterol in Children and Adolescents, 
1991). For sodium, median intakes from food (not 
including discretionary salt use) were compared with 
the maximum recommended intake for healthy people 
(NRC, 1989a). 

The nutrient intake estimates included in this report 
represent intakes of nutrients from food only. The 
Expert Consultants considered it unlikely that foods 
would provide excessive intakes of nutrients other 
than those nutrients listed above. Excessive intakes 
of most nutrients would be more likely to result from 
consumption of dietary supplements plus food than 
from food alone. 

Probability approach 

The variability of nutrient requirements or nutrient 
intakes among individuals is not accounted for when 
median intakes are compared with a fixed cutoff 
point such as an RDA or a given level of nutrient 
density. Consequently, that comparative approach 
may produce a bias in the estimate of the prevalence 
of inadequate intakes and may lead to 
misinterpretation. Use of the RDA as a fixed cutoff 



point may overestimate the true prevalence of 
inadequate intakes, particularly when large 
intraindividual (within-person) variability in 
requirements exists (NRC, 1986). The Subcommittee 
on Criteria for Dietary Evaluation developed a 
probability approach because of the shortcomings of 
fixed cutoff values (NRC, 1986). This approach was 
based on the probability that a specific intake is 
inadequate to meet an individual’s requirement. The 
approach can provide estimates of the prevalence of 
nutrient inadequacy in a population group, but it 
cannot assess nutrient inadequacy for an individual. 

The probability approach requires estimates of the 
distributions both of nutrient requirements and of 
usual nutrient intakes (NRC, 1986). Information on 
the distributions of usual intakes (intake over a period 
of several weeks or months) may be derived liom 
multiple days of dietary intake data, such as those 
available from CSFII 1989-91; however, information 
on distributions of nutrient requirements does not 
appear to be available for most nutrients. 

Approach used to evaluate nutrient intakes in the 
TRO/VM 

To evaluate whether intakes of certain nutrients might 
be sufficiently low to warrant further attention, 
median intakes based on the l-day data from 
NHANES III 1988-91 and HHANES 1982-84 were 
compared with the 1989 RDAs for each age and sex 
group. These data wem used for this purpose 
because the median intake may be reasonably 
estimated from l-day dietary intake data and data 
were available for three racial/ethnic subgroups from 
NHANES III 1988-91 (non-Hispanic whites, non-
Hispanic blacks, and Mexican Americans) and three 
Hispanic subgroups from HHANES 1982-84 (Cuban 
Americans, Puerto Ricans, and Mexican Americans). 

The Expert Consultants and LSRO did not consider 
the comparison between median intakes and the 
RDAs sufficient as a sole criterion for assessing the 
adequacy of dietary intake of population groups. In 
most cases, distributions of intakes are likely to be 
wider than distributions of requirements. Ty@cal 
estimates of the coefficient of variation (CV) of 
intakes are about 25-45Y0, depending on the number 
of days food consumption is measured for each 
individual, whereas CVS for requirements are 
generally thought to be around 10-20%. If there is 
considerable variability in intakes, a substantial 

proportion of the population may have intakes that

fall below the mean requirement even if the median

intake is at the RDA.


To confirm the information obtained by comparing

medkm intakes with the RDA for each nutrient, the

Expert Consultants snd LSRO made additional

comparisons that used the principles of the

probability approach. Because the average

requirements and CVS for most nutrients are

unknownj a crude approximation of the mean

requirements for each nutrient was calculated, based

on the assumptions that all RDA values approximate

the mean requirement plus 2 standard deviations

(SDS) and that the CV was 15% for all nutrients.

With these assumptions, approximate mean nutrient

requirements were calculated as 7770 of the RDA for

each of the RDA age-sex subgroups. Individuals

with intakes below this level have a probability of

consuming less than their individual requirement for

that nutrient of over 50%. The Expert Consultants

and LSRO examined the percentage of the population

with 3-day mean intakes of nutrients below 77% of

the RDA to find other nutrients that might be

considered potential public health issues. For this

exercise, the distributions of 3-day nutrient intakes

from CSFII 1989-91 were used because they were

considered a better approximation of the distributions

of usual intakes than l-day dietary intake data.

Examination of the percentages of the population

from CSFII 1989-91 with 3-day mean intakes below

77% of the RDA confirmed the observations from

comparisons of RDA values with 1) the l-day

median intakes from NHANES III 1988-91 and

HHANES 1982-84 and 2) the 3-day mean intakes

fi’om CSFII 1989-91.


Analyses of dietary data alone do not provide sn

indication of the nutritional status of populations or

individuals. For nutrient intake estimates,

information on dietary intakes was considered

together with information on adequacy of food

composition data, For assigning priorities for

nutrition monitoring, information on nutritional status

and nutrition-related health status was used, as

described in chapter 9.


Appropriate uses and limitations of the data 

The data from both CSFII 1989-91 and NHANES III 
1988-91 that are discussed in chapter 6 may be used 
to estimate means, medians, and distributions of food 

105 



106 

consumption and nutrient intakes by populations or 
large population subgroups. Appropriate use of data 
collected by quantitative daily-consumption methods 
is influenced by the number of days for which data 
are collected. Data obtained for a single day may 
estimate the mean or median intake for a population 
reasonably well if the sampIe size is large enough to 
minimize chance errors (Beaton et al., 1983; Liu 
et al., 1978; Todd et al., 1983). However, data based 
on a single day’s food consumption typically result in 
a distribution that is flatter and wider than the 
population it represents. Use of l-day data may lead 
to overestimates of prevalence of intalces in the 
upper or lower percentiles of the distribution 
(Hegsted, 1972). Large intr~aindividualvariation 
associated with single-day dietary data may also 
mask associations between alietary intake and disease 
(Beaten et al., 1979; Jacobs et al., 1979; Keys et al., 
1966; Liu et al., 1978). 

All food consumption data collected in the NNMRRP 
surveys are data reported IYjsurvey participants. 
Such data may lead to underestimates of food 
consumption and nutrient intakes because of 
underreporthg of foods consumed (Bandini et al., 
1990; Bingham, 1987; Black et al., 1991, 1993; 
Forbes, 1993; Lichtman et al!., 1992; Livingstone 
et al., 1991; Mertz et al., 1991; Schoeller et al., 
1990). Mean food energy intakes repelled by adults 
20 years of age and older were about 300 kcal/d 
higher in NEIANES III 1988-91 than in CSFII 
1989-91. Mean intakes of other nutrients were also 
generally higher in NHANE!$ III 1988-91 than in 
CSFII 1989-91. Although the completeness of food 
consumption data is not known for any survey, 
improvements in dietary recaJl and recording methods 
may have contributed to less underreporting in 
NHANES 1111988-91 than in other current and 
previous national surveys (13:riefelet al., in press). 
NHANES III 1988-91 data probably underestimated 
mean and median nutrient intakes to a lesser extent 
than did data from CSFH 19:59-91. However, 
because of methodological differences between the 
surveys, additional research on methodologies is 
needed to identi~ the sources of the differences. 

Assessing the dietary status of an individual or 
population groups is not the same as assessing 
nutritional status (Beaton, 1982). An interrelated 
sequence of physiological processes—including 
absorption, transport, storage, mobilization, and 
metabolism-occurs between when food is eaten and 
when it affects nutritional status. As discussed in 

chapter 7, the determination of nutritional status 
requires clinical observations and measurement of 
anthropometric and biochemical indices. The food 
consumption and nutrient intake data considered in 
this chapter can be used to evaluate dietary status, 
which, in turn, affects nutritional status. Nutrient 
intake estimates derived from the currently available 
food consumption surveys may be underestimates 
because of possible underreporting of food intakes 
and/or because they include intakes only from food 
(i.e., they do not include intakes from dietary 
supplements or drinking water). 

The data included in the Survey Nutrient Data Base 
may be adequate for evaluating the mean dietary 
intakes of the population as a whole. However, with 
the great ethnic diversity of the U.S. population, 
more consideration must be given to adequate 
descriptions of the various foods people are eating 
and to including ethnic foods in food composition 
data bases. Loria et al. (1991) discussed the 
adequacy of the Survey Nutrient Data Base as a 
source of nutrient composition data for Mexican- 
American foods. In the past, nutrient data for some 
Mexican foods in the Survey Nutrient Data Base 
were based on commercially prepared, Americanized 
versions of the foods, whose recipes, ingredients, and 
preparation techniques may not match those used by 
Mexican Americans in the home (Loria et al., 1991). 
The National Center for Health Statistics (NCHS) and 
USDA have incorporated food composition data for 
many traditional Mexican foods into the Survey 
Nutrient Data Base; however, food composition data 
for traditional foods consumed by other ethnic groups 
may need to be added. 

The impact of a lack of data on ethnic foods will 
depend on the use made of the data. For example, if 
the nutrient data are used for a few ethnic foods in 
studying the dietary intake of the U.S. population, 
only a small amount of error may be introduced into 
nutrient intake estimates, and the impact will be 
small. However, if a study focuses on food 
consumption of a particular ethnic group and 
inappropriate nutrient data are used for many, 
frequently reported foods, the amount of error may 
be larger and less tolerable. 

Data generated by the Total Diet Study approach 
have the advantage of being based on direct analysis 
of 200-300 core foods consumed by the U.S. 
population. The Total Diet Study does not provide 
distributions of nutrient intakes, however. Although 



the diets represent 100% of the weight and food 
energy of the average diets consumed by the selected 
age-sex groups of the U.S. population, they do not 
represent the full diversity of foods consumed by the 
U.S. population. 

Current data on food consumption 

Food consumption by commodity groupings 

As noted in the conceptual model (fig. 6-l), food 
consumption by individuals is influenced by many 
factors, including income, race/ethnicity, age, and 
sex. This section describes notable differences in 
food consumption of individuals, based on data 
collected in CSFII 1989-91, the 5 A Day for Better 
Health Baseline Survey, and HHANES 1982-84. 

Data on percentages of individuals who reported 
using foods in certain commodity groups at least 
once during the 3 days of data collection in CSFII 
1989-91 stratified by sex, race, age, and income 
levels are discussed below. The commodity groups 
included grain products; vegetables; fruits; milk and 
milk products; meat, poultry, and fism eggs; legumes; 
nuts and seeds; fats and oils; sugars and sweets; and 
nonalcoholic beverages. As a guideline for 
interpreting these data, the Expert Consultants and 
LSRO considered differences among groups of about 
10 percentage points noteworthy. Foods included in 
specific categories are listed in the table notes in 
appendix VB. More detailed data on percentages of 
individuals who reported using food commodities and 
detailed data on amounts of food consumed from the 
various commodity groups are provided in 
tables A.T6-2a through A.T6-1 Id in appendix VA. 

Grain products 

As shown in table 6-2, virtually all people reported 
using gm.in products during the 3 days of data 
collection in CSFII 1989-91. Mixtures, mainly grain, 
a category that included such items as pizza, 
enchiladas, and egg rolls, were consumed by higher 
percentages of children and adolescents of both sexes 
than by adults. Among adults, the lowest percentages 
of individuals reporting use of items in this food 
group were males and females 70 years of age and 
older. Among races, similar percentages of white 
and black males and females 20 years of age and 
older consumed yeast breads and rolls; cereals and 

past~ and quick breads, pancakes, and french toast 
but higher percentages of white males and females 
reported consuming cakes, cookies, pastries and pies, 
crackers, popcorn, pretzels, and com chips than did 
black males and females. The percentage of 
individuals reporting consumption of cakes, cookies, 
pastries, and pies and of crackers, popcorn, pretzels, 
and com chips was lowest for males and for females 
20 years of age and older with incomes <131% of the 
Federal Poverty Income guideline. With each 
increment in income category (131-350% of poverty 
and >350% of poverty), higher percentages of males 
and females 20 years of age and older reported 
consumption of items in those food groups, with the 
highest percentages reporting use at the highest 
income level. The percentage of males and females 
20 years of age and older at the lowest income level 
(<131’%of poverty) who reported consuming 
mixtures, mainly grain, was lower than the 
percentages of higher income groups. 

Vegetables 

More than 94% of all age-sex, race, and income 
groups shown in table 6-3 reported consuming 
vegetables during the 3 days of dietary data 
collection in CSFII 1989-91. About 709%or more of 
people in all subgroup categories reported eating 
white potatoes in the past 3 days, suggesting that 
white potatoes may be the vegetable most commonly 
consumed by the U.S. population. The percentage of 
individuals using dark-green vegetables, deep-yellow 
vegetables, lettuce, and other vegetables was higher 
for adults 20 years of age and older of both sexes 
than for children and adolescents. Comparisons 
between black and white adults indicated that higher 
percentages of blacks of both sexes reported using 
dark-green vegetables, whereas higher percentages of 
whites of both sexes reported using deep-yellow 
vegetables, lettuce, and other vegetables. The lowest 
percentages of adults 20 years of age and older of 
both sexes who reported using lettuce, tomatoes, and 
dark-green, deep-yellow, and other vegetables were in 
the <131% of poverty category with each increment 
in income category, higher percentages of adults 
reported using these vegetables. Percentages of 
adults who reported consumin g white potatoes; green 
beans; and corQ green peas, and lima beans were 
similar across income levels. According to Cleveland 
et al. (1995), the mean daily intake of vegetables 
was 3.8 servings for males and 2.9 servings for 
females 20 years of age and older in CSFII 1989-91. 
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Table 6-2. IGrainproducts: percentage of people reporting use during 3 days, by sex, age, race, and income level, 
1989-91 (%)’ 

Sex, age in years, race, 
and income level 

Sex and age 
Male and Female 

1-2 
3-5 

Male 
6-11 
12-19 
220 
270 

Female 
6-11 
12-19 
220 
270 

Race, >20 years 
White 

Male 
Female 

Black 
Male 
Female 

Income level, =20 years 
<131~0 poverty 

Male 
Female 

131-350% poverty 
Male 
Female 

>35070 poverty 
Mrde 
Female 

Quick breads, Cakes, Crackers, 
Yeast Cereil, pancakes, cookies, popcorn, pretzels, Mixtures, 

Total breads, rolls pasta french toast pastries, pies com chips mainly grainl 

‘99.8 84.1 91.5 48.7 60.1 47.4 70.9 
100.0 94.7 91.9 47.7 67.6 43.6 73.1 

100.0 92.3 91.7 48.5 72.1 42.8 78.6 
100.0 93.5 75.0 43.5 68.1 45.7 72.2 
99.6 91,9 64.3 39.7 55.0 37.9 57.1 
99.s 91.2 83.8 44.0 64.0 42.0 34.4 

100.0 96.0 88.7 54.9 71.8 45.6 72.7 
99.5 91.2 72.6 44.3 58.6 41.1 73.2 
99.5 92.0 66.3 40.0 55.8 43.2 54.1 

100.0 94.8 80.3 38.6 62.4 37.7 37.1 

99.6 92.9 64.0 39.4 57.6 39.9 57.3 
99.4 92.4 65.5 39.4 58.2 45.5 54.9 

99.4 88.1 65.9 37.1 42.7 21.6 44.5 
99.8 90.0 71.4 40.3 45.1 27.3 46.4 

99.2 89,4 60.6 45.9 37.2 28.1 47.5 
99.6 90.7 68.7 40.6 42.4 35.1 49.9 

99.7 90.4 64.7 40.8 55.9 36.4 57.5 
99.4 92.2 67.0 38.5 55.6 39.3 53.5 

9’9.6 93.1 65.4 37.0 59.5 42.2 58.0 
‘99.6 92.9 65.0 41.2 61.9 50.5 56.9 

‘Data are from tables A.T6-2a through A.T6-2d in appendix VA. User is an individual reporting any food item in the specified food 
group or subgroup at least once in 3 days. This group includes mixtures having a grain product as a main ingredient, such as enchiladas, 
pizzaj egg rolls, quiche, spaghetti with sauce, rice and pasta mixtures, frozen meals in which the main course is a grain mixture, noodle 
and rice soups, and baby-food macaroni and spaghetti mixtures. 

SOURCE USDA, C.SFII, 1989-9:[. 
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Table 6-3. Vegetables: percentage of people reporting 
1989-91 (%)1 

Sex, age in years, race, white Dark-green 
and income level 

Sex and age 
Male and female 

1-2 
3-5 

Male 
6-11 
12-19 
220 
>70 

Female 
6-11 
12-19 
220 
270 

Race, 220 years 
White 

Male 
Female 

Black 
Male 
Female 

Total potatoes vegetables 

94.0 74.7 16.5 
96.2 73.6 18.3 

97.9 74.9 12.9 
97.7 81.9 13.4 
97.4 75.4 21.7 
98.8 75.1 28.2 

97.8 79.1 16.4 
96.2 79.1 14.0 
97.4 71.6 25.7 
98.5 70.4 30.2 

97.6 76.5 21.1 
97.7 72.4 24.9 

96.1 70.6 26.0 
95.1 69.9 33.8 

Income level, >20 years 
<13 1% poverty 

Male 95.8 71.7 16.0 
Female 96.6 68.7 19.9 

131-350% poverty 
Male 98.1 77.6 20.8 
Female 97.1 72.3 22.8 

>3509%poverty 
Male 98.2 75.3 23.6 
Femrde 98.2 74.3 29.5 

‘Data are from tables A.T6-3a through A.T6-3d in appendix VA. 

use during 3 days, by sex, age, race, and income level, 

Corn, 
Deep-yellow Green green peas, other 
vegetables Tomatoes Lettuce beaus lima beans vegetables 

18.6 36.6 12.4 31.2 41.8 41.4 
163 52.5 22.8 26.3 39.1 45.8 

17.1 56.3 35.6 22.0 42.5 55.5 
15.7 58.8 44.0 18.7 36.6 51.0 
21.9 62.3 52.7 21.4 32.4 70.0 
33.2 61.4 51.0 22.3 37.7 77.4 

17.7 61.1 40.1 26.4 41.4 53.3 
16.5 56.5 43.0 20.8 26.4 53.6 
26.8 57.4 53.8 22.5 31.7 71.2 
37.0 50.8 45.5 29.6 31.8 76.7 

22.6 63.1 54.6 20.8 32.8 71.5 
28.4 59.3 56.3 22.5 32.0 72.9 

14.9 57.8 40.3 27.0 33.5 61.4 
15.1 43.9 35.1 22.4 33.1 59.4 

16.5 52.9 34.7 21.6 30.4 60.3 
18.8 49.8 38.8 24.8 31.9 61.1 

19.1 61.2 47.3 23.6 34.3 68.4 
24.3 56.7 49.2 23.1 30.7 67.2 

25.7 65.2 60.8 19.7 32.3 74.2 
32.0 62.1 64.8 19.4 32.0 77.7 

User is an individual reporting any food item in the specitied food 
group or subgroup at least once in 3 days. The “white potatoes” group includes raw, baked, boiled mashed, scrdloperl and IYied 
potatoes; potato skins; potato chips, and mixtures having potatoes as a main ingredien~ such as potato salad, stuffed baked potatoes, and 
potato soup. The “tomatoes” group includes raw and cooked tomatoes; tomato juice, catsup, chili sauce, and other tomato sauces; and 
mixtures having tomatoes as a main ingredien~ such as tomato-based soups, tomato and corq tomato and okrq and tomato sandwiches 
coded as a single item. The “other vegetables” group includes raw and cooked vegetables other than white potatoes, deep-green and 
deep-yellow vegetables, tomatoes, lettuce, green beans, corn, peas, and lima beans and their mixtures. It also includes vegetable juices 
and soups; pickles, olives, and relishes; baby-food vegetables and baby-food vegetable mixtures with meag and mixtures having “other” 
vegetables as a main ingredient. 

SOURCE USDA, CSFH, 1989-91. 
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The 5 A Day for Better Health Baseline Survey 
found that 16-19% of the males surveyed reported 
consuming 5 or more daily servings of fruits and 
vegetables, compared with 23-34% of the females 
(fig. 6-2). Wh.hin each sex, the proportion of people 
consuming 5 or more servings of fruits and 
vegetables per day was greatest for the group 
60 years of age and older. Approximately half of the 
males and females 40-59 years of age reported 
consuming between 2.5 ancl 5 servings of fruits and 
vegetables per day. 

Fruits 

Overall, smaller percentages of the population 
reported fruit consumption than vegetable 
consumption (table 6-4). @ly 59% of black males 
20 years of age and older reported eating fruit during 
the 3 days of dietary data collection in CSFII 
1989-91, and about 70’%of adolescent males and 
females 12-19 years of age and white males and 
black females 20 years of age and older reported 
eating fruits during this time period. These values do 
not include Iluits and vegetables eaten as part of food 
mixtures. Higher percentages of children 1-2 years 
of age and adults 70 years (ofage and older reported 
consuming dried fruit than other age groups. Higher 
percentages of adults 70 years of age and older 
reported eating citrus fruits and juices, bananas, and 

Percent 
100 

,,,,.,,,,,.,.,,,.,.,,,,,.,,,,,.,
,,,,.,.,,,,,.,,,.,.,,,,,.,,,,,.,

80 

60 . . . . . . . . . . . . . . 

melons and berries than other age groups, Noncitrus 
juices and nectars were consumed by higher 
percentages of children than adolescents and adults. 
Higher percentages of white males and females 
20 years of age and older reported consuming melons 
and berries and other fruits and mixtures that were 
mainly fruit than did black adults of both sexes. 
Higher percentages of adults 20 years of age and 
older reported consuming tit with each increment in 
income category. This occurrence was more mmked 
for total fruit, citrus fruits and juices, dried fruits, 
melons and berries, and other fruits and mixtures that 
were mainly fruit than it was for apples, bananas, and 
noncitrus juices and nectars. Regardless of income 
level, higher percentages of adult females than males 
reported consuming fruits. Males and females 
20 years of age and older, on average, consumed 
only 1.3 servings per day from the fruit group 
(Cleveland et al., 1995). 

Milk and milk products 

With the exception of black adults of both sexes and 
adults of both sexes with income levels <131% of 
poverty, more than 90% of people reported using 
milk and milk products during the 3 days of dietary 
intake data collection in CSFII 1989-91 (table 6-5). 
Higher percentages of children and adolescents than 
adults reported using whole milk. Higher 

. . . . . . . . . . . . . . . . 

40 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

0 
18-39 40-59 260 18-39 40-59 ? 60 

Male Female 
Age in years and sex 

Figure 6-2!. Percent distribution of daily servings of fruits and vegetables consumed by people 18 years of age 
and older, by age and sex, 1991 

NOTE:Data are from table A,F6-2 in appendix VA. 

SOURCE: HHS, Baseline Survey of the 5 A Day for Better Health Program, 1991. 
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Table 64 Fruits: percentage of people reporting use during 3 days, by sex, age, race, and income level, 
1989-91 (%)1 

other
fruitsNoncitrus 
Sex, age in years, race, Citrus fruits Melons and mixtures, juices and 
and income level 

Sex and age 
Male and female 

1-2 
3-5 

Male 
6-11 
12-19 
220 
>70 

Female 
6-11 
12-19 
220 
270 

Race, 220 years 
White 

Male 
Female 

Black 
Male 
Female 

Income level, >20 
<13 l% poverty 

Male 
Female 

Total and juices Dried fruits Apples Bananas and berries mainly fruit nectars 

86.9 38.5 9.5 29.7 30.1 10.4 33.1 40.9 
85.2 46.3 5.0 36.3 21.6 11.1 29.6 38.9 

82.9 41.4 4.7 39.4 18.9 9.8 38.4 22.5 
69.9 41.8 2.9 21.0 18.0 7.3 22.4 12.1 
67.7 39.7 4.9 20.6 21.3 13.0 24.7 8.8 
88.4 50.2 14.8 30.3 43.5 23.4 46.3 12.7 

86.1 43.9 4.0 38.2 23.8 8.2 45.0 24.8 
69.7 43.9 2.1 16.7 14.9 8.8 23.1 13.0 
75.9 44.7 5.7 24.8 25.1 16.3 30.6 11.8 
90.3 55.3 10.7 25.9 41.8 23.1 44.2 12.8 

68.7 39.7 5.3 21.7 22.2 13.3 25.7 8.6 
76.8 45.2 6.1 25.5 24.9 16.9 31.8 11.7 

59.4 37.4 4.2 12.9 14.4 7.1 15.8 10.9 
68.8 38.4 2.6 17.1 23.7 9.6 18.7 12.4 

years 

54.1 29.5 3.0 14.8 155 6.7 13.3 7.9 
66.2 36.4 3.8 20.2 21.1 8.8 23.2 11.7 

131-350% ~verty 
Male 65.5 36.2 3.9 18.6 22.8 9.9 21.2 8.2 
Female 76.0 41.2 4.8 23.7 28.0 15.4 27.5 11.4 

>350% poverty 
Male 72.1 44.8 6.0 24.3 21.4 16.4 28.7 10.2 
Female 80.2 50.3 6.0 26.5 25.0 20.0 35.0 12.0 

lData are from tables A.T6-4a through A.T6-4d in appendix VA. User is an individual reporting any food item in the specified food 
group or subgroup at least once in 3 days. The “other fruits and mixtures mainly fruit” group includes fruits other than citrus fruita, dried 
fruit apples, and bananas; mixtures of apple or banana and other noncitrus fruits coded as a single item, and baby-food noncitrus fruits 
(except applesauce) and mixtures having fruit as a main ingedient. Foods in this group have not been disaggregate. 

SOURCE USDA, CSFII, 1989-91. 
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Table 6-5. Milk and milk products: percentage of people reporting use during 3 days, by sex, age, race, and 
income level, 1989-91 (To)l 

Sex, age in years, race, 
and income level 

Sex and age 
Male and Female 

1-2 
3-5 

Male 
6-11 
12-19 
~20 

270 
Female 

6-11 
12-19 
220 
270 

Race, >20 years 
White 

Male 
Female 

Black 
Male 
Female 

Total Whole milk Low-fat milk Skim milk Yogurt MiIk desserts Cheese 

98.8 61.6 42.5 5.0 8.7 25.4 51.4 
99.0 54.9 49.9 7.2 7.5 40.5 46.5 

98.0 51.1 53.4 7,8 5.8 40.7 49.8 
97.4 44.8 50.5 5.7 1.1 32.9 49.6 
92.0 30.0 35.9 12.0 4.0 29.0 52.7 
92.3 29.2 41.2 17.3 6.7 37.6 39.7 

99.3 57.3 45.5 7.2 5.4 45.9 54.0 
93.3 47.0 34.4 7.3 5.1 30.8 52.6 
92.2 27.6 37.1 15.9 7.7 29.4 53.4 
94.7 28.5 43.3 17.1 5.9 34.0 45.3 

93.8 29.0 38.6 13.6 4.4 31.1 54.8 
93.7 24.8 40.7 17.8 8.3 30.8 55.6 

79.6 39.7 15.1 2.0 1.7 15.8 36.2 
83.7 43.5 14.5 5.7 3.6 23.1 37.4 

Income level, 220 years 
c131% poverty 

Male 87.6 45.9 26.8 5.7 2.4 17.8 41.4 
Female 87.9 41.3 28.1 6.9 3.7 19.0 40.6 

131-350% poverty 
Male $11.8 32.0 38.3 7.6 3.4 26.8 52.9 
Female g 1.4 28.6 37.2 11.7 5.7 29.3 51.8 

>350Y0poverty 
Male 95,() 24.8 37,0 16,9 4.9 32.4 57.7 
Female 95.0 22.1 41.0 22.5 10.2 32.8 61,4 

‘Data are from tables A.T6-5a through A.T6-5d in appendix VA. User is an individual reporting any food item in the specified food 
group or subgroup at least once in 3 days. 

SOURCE USDA, CSFII, 1989-91. 
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percentages of adults than children or adolescents 
reported using skim milk. Lower percentages of 
males and females 70 years of age and older reported 
Consumption of milk desserts tended to be higher for 
children 3-11 years of age than for people in other 
age groups. Among males and females 20 years of 
age and older, smaller percentages of blacks than 
whites reported using milk and milk products. 
Notable differences were observed among types of 
milk consumed by black and white adults, with 
higher percentages of black males and females 
20 years of age and older consuming whole@ and 
higher percentages of white males and females 
20 years of age and older consuming low-fat and 
skim milks. At higher income levels, higher 
percentages of adults of both sexes reported 
consuming all categories of milk and milk products 
except for whole milk. The highest percentage of 
adults using whole milk was in the <131% of poverty 
income category; with each increment in income 
level, the percentage of adults using whole milk 
decreased. 

Meat, poultr~ and fish 

As was the case for grain products, virtually all 
people reported using meat, poultry, and fish in 
CSFII 1989-91 (table 6-6). Use of fish and shellfish 
and lamb, veal, and game was reported by lower 
percentages of peopIe in ail age-sex categories than 
use of products in other meat and poultry categories. 
Comparisons between races showed that higher 
percentages of white than black adults reported using 
beef, whereas higher percentages of black than white 
adults reported using pork and poultry. Higher 
percentages of adults of both sexes reported 
consuming beef and fish and shellfish at each 
increment in income category, whereas percentages of 
adults who reported use of poultry and pork were 
similar across income levels. 

Nonalcoholic beverages 

As shown in table 6-7, beverages in this commodity 
group included coffee, tea, regular and low-calorie 
fruit drinks and ades, and regular and low-calorie 
carbonated soft drinks. Coffee consumption was 
reported primarily by adults, with the highest 
percentages in the group 70 years of age and older. 

Coffee consumption was reported by higher 
percentages of white than black adults and by higher 
percentages of adults in the higher income categories. 
Tea consumption did not differ as dramatically by 
age, race, or income as did coffee consumption, but 
the dilTerences were similar to those for coffee. The 
age groups with the highest use of regular fruit drinks 
and ades were children and adolescents, with about 
35-44% reporting consumption. Higher proportions 
of bIack than white adults reported consuming regular 
fruit drinks and ades. Lower percentages of adults in 
higher income categories reported consuming these 
products. For regular soft drinks, the percentage of 
people reporting use peaked in adolescence. Higher 
percentages of black than white adults reported using 
regular carbonated soft drinks, but the reverse was 
noted for low-calorie carbonated soft &inks. Higher 
percentages of adults in higher income categories 
than lower income categories reported using low-
calorie carbonated soft drinks, and higher percentages 
of females than males reported using these products 
at each income level. 

Miscellaneous commodity groups 

Percentages of individuals using eggs; legumes, nuts, 
and seeds; fats and oils; and sugars and sweets are 
shown in table 6-8. Higher percentages of black than 
white males and females 20 years of age and older 
reported using eggs including whole eggs, egg 
substitutes, and eggs in other forms. The highest 
percentages of adults reporting egg consumption were 
in the income category <131 $ZO of poverty. Because 
eggs and egg substitutes were not listed separately, 
consumption of each type of product cannot be 
examined in this report. Use of legumes was 
generally reported by about 20-30% of the 
population, with somewhat lower percentages for 
adults in higher income categories. Use of total fats 
and oils, table fats, and salad dressings was reported 
by higher percentages of males and females 20 years 
of age and older with each increase in income 
category. Use of salad dressings was reported by 
higher percentages of white than black adults. 
Higher percentages of children and adolescents than 
adults reported consuming candy. Candy 
consumption was reported by higher percentages of 
adults in higher income categories aud by higher 
percentages of white than black adults. 
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Table 6-6. Nleat, poultry, and fish: percentage of people reporting use during 3 days, by sex, age, race, and 
income level, 1989-91 (%)1 

Frankfurters, 
Lamb, sausage, Mixtures, 

Sex, age in years, race, veal, luncheon Fish and mainly mea~ 
and income level Total Beef Pork game meats Poultry shellfish poultry, fish 

Sex and age 
Male and female 

1-2 97.0 40.4 30.4 4.0 62.6 45.8 19.2 61.9 
3-5 98.7 42.2 29.1 3.3 54.7 45.2 23.2 71.0 

Male 
6-11 99,4 44.3 33.7 1.5 57.9 50.5 24.3 66.1 
12-19 99.2! 54.3 35.7 2.1 55.9 49.8 19.6 67.7 
220 99.0 54.3 43.4 3.5 54.9 49,7 29.1 68.8 
270 99.0 53.4 41.9 4.1 51.9 49.0 27.0 63.6 

Female 
6-11 99.8 48.3 35.6 1.8 62.6 50.0 21.4 67.4 
12-19 96.4 42.7 39.4 0.9 49.4 47.9 18.8 68.7 
220 98.2 46.7 35.3 2.4 44.2 50.5 29.0 63.7 
270 98.0 42.7 37.4 3.1 43.2 51.7 30.7 56.3 

Race, >20 years 
White 

Male 98.$1 55.2 43.0 3.8 54.7 47.3 28.4 69.0 
Female 98.2! 48.3 34.0 2.6 43.4 48.5 28.5 64.4 

Black 
Male 99.81 48.2 53.5 0.9 57.5 65.3 33.8 65.7 
Female 98.1 31.9 47.8 1.1 50.8 64.6 33.1 56.4 

Income level, >20 years 
<13190 poverty 

Male 98.5 46.5 43.6 3.2 58.5 44.0 21.2 61.2 
Female 97.s1 43.5 41.0 1.7 50.8 51.3 23.9 54.8 

131-350% poverty 
Male 99.2 54.3 43.7 2.2 56.8 50.8 27.9 69.0 
Female 98.Cl 45.1 37.8 1.5 46.5 48.7 28.3 66.2 

>350Y0poverty 
Male 99.C) 57.6 43.6 4.5 54.0 50.0 32.6 70.9 
Female 98.4 49.9 33.1 3.5 40.1 51.2 31<6 65.9 

*Data are from tables A.T6-6a through A.T6-6d in appendix VA. User is an individual reporting any food item in the specified food 
group or subgroup at least once in 3 days. The “mixtures mainly meat, poultry, fish” group includes mixtures having mea~ poultry, or 
fish as a main ingredient, such as chicken cacciatore; beef potpiq tuna-noodle casserolq venison stew; liver dumplings; hash shrimp 
salad; com dog; chicken soup; frozen meals in which the ~nmincourse is a meat, poultry, or fish item; mea~ poultry, or fish sandwiches 
coded as a single item (for example, cheeseburger on a bun); and baby-food meat and poultry mixtures. Foods in this group have not 
been disaggregate. 

SOURCE USDA, CSFII, 1989-91. 
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Table 6-7. Nonalcoholic beverages: percentage of people reporting use during 3 days, by sex, age, race, and 
income level, 1989-91 (%)1 

Fruit drinks and ades Carbonated soft drinks 

Sex, age in years, race, 
and income level 

Sex and age 
Male and female 

1-2 
3-5 

Male 
6-11 
12-19 
220

270


Female 
6-11 
12-19 
220 
270


Race, >20 years 
White 

Male 
Female 

Black 
Male 
Female 

Income level, >20 
<13 1% poverty 

Male 
Female 

Total Coffee Tea Regular Low calorie Regular Low calorie 

63.9 0.4 12.2 35.4 4.1 35.6 5.5 
72.9 0.3 13.3 38.5 5.6 42.4 7.6 

81.4 2.8 18.6 39.5 8.5 61.4 8.4 
94.4 7.1 24.7 28.3 6.0 77.3 11.4 
96.4 67.7 35.3 15.3 4.2 53.3 21.2 
96.7 83.3 38.0 18.2 2.5 25.1 15.1 

80.5 1.1 17.9 44.2 2.8 51.8 13.4 
92.9 8.4 32.5 31.7 4.9 70.3 22.9 
95.6 63.4 41.2 17.9 3.1 43.6 28.2 
94.6 77.9 45.8 16.0 3.4 22.1 12.5 

96.3 69.0 35.1 13.4 4.5 52.6 23.1 
95.5 64.9 41.7 15.9 3.3 40.8 30.2 

95.6 55.1 33.2 32.2 0.5 60.1 7.2 
96.1 52.9 37.4 32.5 1.1 59.8 14.8 

years 

93.9 62.5 30.0 22.0 1.0 53.5 10.5

94.9 61.6 35.1 22.8 2.0 44.9 14.6


131-350% poverty 
Male 96.0 65.0 37.0 16.7 4.4 56.9 17.7 
Female 94.7 60.4 42.6 17.2 3.3 46.4 25.1 

>350% poverty 
Male 97.5 73.0 35.9 13.0 4.7 49.7 28.4 

- Female 97.4 67.1 44.1 17.3 3.3 41.7 37.5 

‘Data me horn tables A.T6-7,1 la through A.T6-7,1 ld in appendix VA. User is an individual reporting any food item in the specified 
food group or subgroup at least once in 3 days. The “regular fruit drinks and ades” group includes all fit drinks, punches, and ades 
except low-calorie and low-sugar types, and the “low-calorie fruit drinks and ades” group includes Iow-cslorie and low-sugar limit drinks, 
punches, and ades. The “regular carbonated soft drinks” group includes all carbonated soft drinks except unsweetened and sugar-free 
types, and the “low-calorie carbonated soft drinks” group includes unsweetened and sugdiee carbonated soft drinks, seltzer water, and 
carbonated mineral water. 

SOURCE: USDA CSFH, 1989-91. 
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Table 6-8. Eggs, legumes, nuts and seeds, fats and oils, snd sugars and sweets: percentage of people reporting 
use during 3 days, by sex, age, race, and income level, 1989-91 (%)1 

Sex, age in years, race, Nuts and Totid fats Salad Total sugars 
and income level 

Sex and age 
Male and femrde 

1-2 
3-5 

Male 
6-11 
12-19 
220 
270 

Female 
6-11 
12-19 
220 
>70 

Race, 220 years 
White 

Male 
Female 

Black 
Male 
Female 

Eggs Legumes seeds and oils Table fats dressings and sweets Candy 

51.2 21.4 31.8 64.4 51.0 25.1 71.2 24.2 
39.6 17.4 44.5 76.1 60.7 31.4 76.9 27.3 

41.5 20.0 30.4 78.3 62.7 42.7 74.9 28.5 
31.9 20.7 22.5 80.5 58.0 53.2 68.1 24.5 
45.9 29.7 18.8 86.5 65.8 59.0 68.9 14.4 
48.0 32.0 18.8 84.8 74.3 49.5 79.0 10.9 

40.2 27.9 32.6 84.3 63.7 51.0 80.6 26.4 
33.6 20.9 18.1 82.4 56.1 53.3 66.0 19.4 
37.2 24.4 19.0 87.0 66.1 58.9 70.3 17.8 
39.1 22.6 18.8 91.8 78.3 53.2 79.6 13.2 

44.5 28.7 20.1 87.3 66.6 60.2 68.1 15.3 
35.2 24.3 19.9 88.2 67.7 61.1 70.5 19.0 

54.3 27.3 13.1 80.7 58.5 51.7 71.9 8.8 
50.5 22.1 16.0 80.5 59.2 46.7 68.1 9.9 

Income level, >20 years 
<131~o pOV(2@ 

Male 55.9 36.3 16.1 78.5 59.3 44.3 66.3 9.9 
Female 44.6 27.9 16.0 80.7 62.2 46.4 69.9 9.4 

131-350% poverty 
Male 45.7 32.3 19.5 86.9 64.5 57.5 70.4 13.1 
Female 38.1 23.2 18.9 86.8 64.7 57.1 70.8 17.1 

>350~0 poverty 
Male 44.0 25.7 18.9 89.8 69.7 63.8 68.7 16.5 
Female 35.1 24.0 20.0 90.6 70.7 66.6 70.5 21.4 

‘Data are from tables A.T6-8a through A.T6-8d in appendix VA. User is an individual reporting any food item in the specified food 
group or subgroup at least once in 3 days. The “eggs” group includes whole eggs, egg whites, egg yolks, meringues, egg substitutes, 
baby-food egg yolks, and mixtures having egg as a main ingredien~ such as omelets, egg salad, or egg sandwiches coded as a single 
item. Excluded are eggs that were ingredients in food mixtures coded as a single item and tabulated under another food group (for 
example, eggs in baked goods, which are tabulated under grain products). The “total fats and oils” group includes table fatx cooking fats 
such as bacon drippings, lard, and vegetable shortenin~ vegetable oils; salad dressings; nondairy sweet cream and sour cream substitutes; 
and hollandaise and other sauces that are mainly fat or oil. Excluded are fats and oils that were ingredients in food mixtures coded as a 
singIe item and tabulated under another food group (for example, fats or oils used to fry chicken, which are tabulated under meat 
poultry, or fish, or mayonnaise in cole slaw, which is tabulated under vegetables). The “total sugars and sweets” group includes sugar, 
sugar substitutes, syrups, honey, molasses, sweet toppings, frostings, sweet sauces, jellies, jams, preserves, fruit butters, marmalades, 
sweet pastes, gelatin desserts, ices, fruit bars, sorbets, popsicles, candy (including dietetic sweets), and chewing gum, and it excludes 
sugars that were ingredients in food mixtures coded as a single item and tabulated under another food group (for example, sugar in baked 
goods, which is tabulated under grain products, or sugar in cmbonated soft drinks, which is tabulated under beverages). The “candy” 
group includes all types of candy (including dietetic sweets), chocolate-covered and sugar-coated nuts, chocolate chips, fruit leather, 
chewing gum, breath mints, and cough drops. 

SOURCE: ‘USDA, CSFII, 1989-91. 
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Differences in food consumption among Hispanic 
subpopulations 

Ethnicity has been shown to be an important 
predictor of the frequency of food consumption. 
Using the food frequency data collected during 
HHANES 1982-84, differences in food use among 
Mexican-American, Cuban-American, and Puerto 
Rican adults were identified. Significant differences 
were reported for such items as legumes, grain 
products (especially tortillas), coffee, and fiuit­
flavored drinks. Mexican Americans reported higher 
consumption of protein foods, legumes, and tortillas 
than did Cuban Americans and Puerto Ricans. 
Coffee consumption by Cuban Americans and Puerto 
Ricans was higher than that of Mexican Americans, 
whereas comption of fruit-flavored drinks was 
lower (Kuczmarski et al., 1995). Regardless of 
ethnicity, higher percentages of females than males 
reported consuming fmits and vegetables more than 
once a day. 

Water consumption 

Water is essential for maintaining normal fluid and 
electrolyte balance and preventing dehydration. 
Estimates of total water intake represent tap and 
spring water consumed as a beverage plus the water 
added during the preparation of foods and beverages 
and water contained in ready-to-eat foods and 
beverages. These estimates are useful for identifying 
population groups at risk of developing dehydration 
for providing more accurate intake estimates of 
minerals contributed by fluoridated, hard, and soft 
wate~ and for estimating exposure to waterborne and 
environmental contaminants. 

At the end of the 24-hour dietary recall interview, 
respondents in NHANES III 1988-91 were asked 
about their usual consumption of plain water in a 
24-hour period (NCHS, 1994). Plain water consumed 
as a beverage (drinking water) included only tap and 
spring water. Standardized drinking glasses of 
various sizes were used to assist the respondents 
when amounts of plain water were quantitled as 
“glassful”; respondents could also report the total 
quantity using units of volume such as fluid ounces, 
quarts, or cups. 

Mean intakes of plain water consumed by people 
3-5 and 60-69 years of age in 1988-91 are presented 
in table 6-9, and intake of people 2 months of age 

Table 6-9. Daily mean water consumption of children 
3-5 years of age and male and female adults 
60-69 years of age, by sex and race/ethnicity, 
1988-91 (fl OZ)l 

60-69years


3-5years Male Female 

Non-Hispanic 
White 15.1 39.6 41.1 
Black 27.6 56.9 49.1 

Mexican American 20.5 37.3 40.1 

Overall population 17.8 40.7 41.3 

lData are from table A.T6-9 in appendix VA. Mean water 
consumption includes tap and spring water. 

SOURC13 HHS, NHANES IIIj 1988-91. 

and older, by race/ethnicity, is shown in table A.T6-9 
in appendix VA. The age groupings 3-5 and 60-69 
years were selected because children and older adults 
are at higher risk for dehydration than are adolescents 
and younger adults. Mean daily intakes of water of 
the children 3-5 years of age ranged from 15 to 
28 fl oz (about 2 to 3.5 8-OZglasses), and daily mean 
intakes of the adults 60-69 years of age ranged from 
40 to 57 fl oz (5 to 7 8-OZglasses). Regardless of 
age, non-Hispanic blacks reported consuming more 
plain water than did non-Hispauic whites or Mexican 
Americans. 

The only population-based estimates of total water 
intake derived from dietary intake data were 
calculated from data collected in NFCS 1977-78 
(Ershow and Cantor, 1989). Mean total daily water 
intake derived from all sources including foods, 
beverages, and drinking water was 53 fl oz for 
children aged 1-10 years and 74 fl oz for men and 
women aged 65 years and older. To estimate 
quantity of plain &inking water, individuals were 
asked how many cups (i.e., 8 fl OZ)of water, other 
than water in coffee, fiuitade, and other beverages, 
they drank for each of the 3 days of dietary data 
collection. The mean amount of water consumed as 
a beverage for children aged 1-10 years was 17 fl OZ, 
and for men and women aged 65 yearn and older, the 
mean was 26 fl oz. 

Estimates of individual and population intakes of 
water can vary fium day to day, as can intakes of 
other essential nutrients. Ershow and Cantor (1989) 
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reported that the variance of the 3-day average of 
total water or tapwater intake from NFCS 1977-78 
data was approximately 75% of the variance for day 
1 alone or any single randomly selected day. The 
reasons for the differences in the estimates of plain 
water (i.e., drinking water) intake obtained from the 
NFCS 1977-78 and NHANES III 1988-91 are not 
clear. Differences in the time period used to 
calculate the estimate of drinking water (i.e., 1 vs. 
3 days) and other factors, such as the question posed 
to the respondent, the measurement aids used to assist 
with portion-size estimation, and reporting categories 
for age, may partially explain the differences. 

Alcohol and alcoholic-lbeverage consumption 

Mean alcohol consumption was derived from the 
24-hour dietary recall data collected in NHANES III 
1988-91. The following conversion factors were 
used to estimate ethanol in, alcoholic beverages: 3.6 
g/100 g of beer, 9.3 g/100 g of wine, and 36 g/100 g 
of whiskey. Mean reported ethanol intake was higher 
in males Wan females, and in adults 20-59 years of 
age, than it was in adolescents 16-19 years of age or 
adults 60 years of age and older (table 6-10). The 
mean intakes of non-Hispanic white adolescents were 
notably higher than the non-Hispanic blacks or 
Mexican Americans 16-19 years of age. The mean 
daily intake of 16 g for adolescent males would be 

Table 6-10. Daily mean ethanol intake from 24-hour 
recalls of people 16 years of age and older, by 
race/ethnicitv, sex, and age, 1988-91 (R)l 

Age in years 
Race/ethnicity — 
and sex 16-19 20-59 z 60 

Non-Hispanic 
White 

Male’ 16 19 9 
Female 2 8 3 

Black 
Male 5 2!0 7 
Female 1 5 1 

Mexican American 
Male 8 17 5 
Female 1 4 1 

‘Data are from tables A.T6-10a and A.T6-10b in appendix VA. 
Data are skewed; interpret with extreme caution. 

SOURCE HHS, NHANES III, 1988-91. 

equivalent to approximately 14 fl oz of beer, 6 fl oz 
of wine, or 1.5 fl oz of whiskey. 

In HHANES 1982-84, mean alcohol intakes were 
also found to be higher among males than females 
and among people 20-59 years of age than those less 
than 20 and 60-74 years of age. Mexican-American 
males 20-59 years of age had higher mean alcohol 
intakes than did Cuban-American and Puerto Rican 
males in the same age group (see tables A.6a and 
A.6b in app. VA). Mean alcohol intakes of Mexicrm-
American, Cuban-American, and Puerto Rican 
females 20-59 years of age were about the same. 
Among males aged 16-19 years, Mexican Americans 
and Cuban Americans had higher intakes than Puerto 
Ricans. For females of this age, Cuban Americans 
had higher intakes than Mexican Americans and 
Puerto Ricans. 

Mean alcohol intakes must be interpreted with 
caution because the values represent nondrinkers as 
well as drinkers and because alcohol consumption 
reported in national surveys is only a portion of the 
amount known to have been sold (Babor et al., 198Z 
Hilton, 1994). In 1991, per capita alcohol (ethanol) 
consumption, calculated from Alcohol Epidemiologic 
Data System (AEDS) sales data, was 19 g/d for the 
U.S. population 14 years of age and older. (See 
ch. 3 for information on per capita ethanol 
consumption derived from AEDS sales data.) The 
percentage of drinkers varies considerably by age, 
sex, race/ethnicity, and income. As shown in 
table 6-11, data from CSFII 1989-91 indicate that 
about 2fZ0 of people 12-19 years of age and about 
32% of males and 17% of females 20 years of age 
and older reported consuming alcoholic beverages 
over the 3-day dietary collection period. Reported 
use varied by both race and income level. More 
whites than blacks and more people with household 
incomes >3509?0of poverty than people with incomes 
<13190 of poverty used alcoholic beverages over the 
3-day dietary record period, 

The frequency of consumption of alcoholic beverages 
in NHANES III 1988-91 is shown in table 6-12. 
Regardless of race/ethnicity, more than 70% of males 
20-39 years of age reported consuming alcoholic 
beverages monthly or more frequently, with 
progressively smaller percentages of males 40-59 and 
60 years of age and older reporting that they 
consumed alcoholic beverages monthly or more 
frequently. Higher percentages of males than females 
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Table 6-11. Alcoholic beverages: percentage of people reporting use during 3 days, by sex, age, race, and 
income level, 1989-91 (%)1 

Sex, age in years, race, and income level Total Wine Beer and ale 

Sex and age 
Males and females 

1-2 
3-5 

Males 
6-11 
12-19 
220 
270 

Females 
6-11 
12-19 
= 213 
~ 70 

Race, =20 years 
White 

Males 
Females 

Black 
Males 
Females 

Income level, >20 years 
<131% poverty 

Males 
Females 

131-350%poverty 
Males 
Females 

>350% poverty 
Males 
Females 

0.0 0.0 0.0 
0.2 0.2 0.0 

0.1 0.1 0.0 
1.6 0.5 1.1 

31.7 7.8 23.6 
16.5 5.6 6.6 

0.5 0.5 0.0 
2.5 1.0 1.4 

17.3 7.9 7.5 
9.1 3.2 1.2 

33.1 8.7 24.1 
18.5 8.7 7.5 

22.9 2.2 22.0 
11.8 4.1 8.4 

17.2 1.1 15.5 
6.0 1.9 3.6 

25.1 3.8 19.4 
11.8 4.5 5.5 

40.6 13.3 28.7 
28.2 14.4 11.7 

‘Data are from tables A.T6-7,1 la through A.T6-7,1 ld in appendix VA. User is an individual reporting any food item in the specified 
food group or subgroup at least once in 3 days. The “total alcoholic beverages” group includes wine, beer, ale, liqueurs, cocktails, other 
mixed drinks, and distilled liquors. The “wine” group includes wine, cooking wine, light wine, and mixtures made with wine, such as 
wine coolers, and excludes nonalcoholic wine, which is tabulated under nonalcoholic beverages. The “beer and ale” group includes beer, 
ale, light (’Me”) beer, and beer coolers, and excludes near beer, which is tabulated under nonalcoholic beverages. 

SOURCE USDA, CSFII, 1989-91 
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Table 6-12. Alcoholic beverages: percentage of people 20 years of age and older consuming alcoholic beverages 
monthly or more frequently, by sex, race/ethnicity, and age, 1988-91 (%)1 

Sex, race/ethnicity,and age in 
years 

Males 
Non-Hispanicwhite 

20-39 
40-59 
z 60 

Non-Hispanic black 
20-39 
40-59 
>60 

MexicanAmerican 
20-39 
40-59 
z 60 

Females 
Non-Hispanic white 

20-39 
40-59 
z 60 

Non-11.is]panicblack 
20-39 
40-59 
z 60 

MexicanAmerican 
20-39 
40-59 
z 60 

Total Wine Beer Hard liquor 

74.1 29.1 67.9 36.6 
66.4 32.2 56.1 33.4 
51.7 21.8 36.2 29.4 

72.2 27.3 66.6 42.5 
61.2 18.8 51.1 38.8 
42.1 9.6 33.1 24.2 

75.1 13.7 71.9 22.2 

63.8 16.7 58.6 24.0 
42.6 9.8 35.2 13.0 

59.6 38.1 36.7 31.0 
49.1 34.6 20.8 23.3 
30.0 18.1 9.5 15.1 

53.9 30.8 36.0 22.4 

36.9 12.9 24.3 17,5 

16.7 5.9 10.4 6.2 

34.8 17.5 21.7 15.5 
32.6 14.0 22.5 12.0 
16.4 7.3 10.0 2.8* 

‘Data me from table A.T6-12 in appendix VA. AIcoholic beverages include beer, wine, and hard liquor. An asterisk (*) indicates a 
statistic that is potentially unreliable because of small sample size or large coefficient of variation. 

SOURCE HHS, NHANES III, 1988-91. 
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in each age category reported consuming beer than 
wine or hard liquor. In general, smaller percentages 
of females than males reported consuming alcoholic 
beverages monthly or more often. Of females 
20-39 years of age, more than 50% of non-Hispanic 
whites and non-Hispanic blacks and 35% of Mexican 
Americans reported consuming alcoholic beverages 
monthly or more often. As noted for males, the 
percentage of females who reported consuming 
alcoholic beverages monthly or mom often decreased 
with each increment in age category. In general, 
higher percentages of females reported consuming 
wine and beer than hard liquor. 

Discretionary salt use 

Recent estimates suggest that, on average, 
discretionary salt use contributes about 20% of total 
sodium intake (Mattes and Donnelly, 1991). Healthy 
People 2000 Objective 2.9 is to “Decrease salt and 
sodium intake so . . . at least 80 percent of people 
avoid using salt at the table . . . “ (HHS, 1991). Data 
from NHANES III 1988-91 and CSFH 1989-91 
provide some information about current discretionary 
salt use in the U.S. population. In these surveys, 
about 58% of males and 68% of females reported 
never using salt, using lite salt or a salt substitute, or 
rarely using ordinary table salt In addition, adults 
who provided responses for children reported that 
89% of children 1-2 years of age and 79% of 
children 3-5 years of age never use salt, use lite salt 
or a salt substitute, or use ordinary table salt rarely. 
These data suggest that a substantial proportion of the 
population is trying to avoid using salt at the table. 
Additional detailed data on use of salt at the table is 
provided in table A.T6c in appendix VA. 

The major portion of dietary sodium (about 80%) is 
provided by salt added to processed foods and home-, 
deli-, and restaurant-prepared foods. For example, 
breads and grain products provide the greatest 
amount of sodhnn in the diet because they are basic 
foodstuffs consumed in relatively large quantities by 
the entire population (Bennington and Young, 1991; 
SCOGS, 1979). Greater reductions in sodium 
consumption may be achieved by reducing salt used 
in processing and preparing food and by consumer 
selection of modified- or lower-salt products lhan by 
avoiding use of salt at tie table. These measures are 
also included in Healthy People 2000 Objective 2.9: 
“Decrease salt and sodium intake so at least 
65 percent of home meal preparers prepare foods 

without adding salt . . . and at least 40 percent of 
achdts regularly purchase foods modified or lower in 
sodium” (HHS, 1991). The Expert Consultants and 
LSRO did not evaluate data related to achieving these 
recommendations. Information on awareness of 
health problems related to sodium intake, the 
importance of following dietary guidance on salt and 
sodium, the perceived appropriateness of dietary ‘ 
sodium intakes, and sodium intakes of individuals 
who were or were not aware of an association of 
sodium intake with hypertension is discussed in 
chapter 8. 

Food sources of nutrients as consumed 

The 1990 DietazyGuidelinesfor Americans 
recommends lhe consumption of a variety of foods, 
rather than dietary supplements, to obtain essential 
nutrients and food components needed for good 
health (USDA and HHS, 1990). Knowing which 
foods are tie greatest contributors of nutrients is 
desirable for nutrition education messages and for 
helping people make appropriate food selections. 
Data from HHANES 1982-84 were used to identify 
the top 10 food sources of calcium for adolescent and 
adult Mexican Americans, Cuban Americans, and 
Puerto Ricans (Looker et al., 1993). To generate 
these lists, the individual seven-digit USDA food 
identification nmnbem were used. The percentage 
contribution of (commodity) food groups to total 
calcium intake was also determined by using the first 
two digits of the USDA food identication numbers. 
Such food listings differ depending upon the number 
of food identiilcation digits used and on whether food 
items are aggregated in the nutrient data bank. For 
example, thin-crust pizza was among the top 10 food 
sources of calcium for Cuban Americans, whereas 
tick-crust pizza was among the top 10 for Puerto 
Ricans (Looker et al., 1993). Aggregation of thin-
and thick-crust pizza would provide a better 
indication of the contribution of pizza to total 
calcium intakes. This approach was recently used by 
Block et al. (1995) to identi& important food sources 
of food energy, protein, total fat, vitamin A, 
vitamin C, calcium, and iron for low-income women 
and their children in HHANES 1982-84. Given that 
more combination foods (e.g., pizza and tacos), 
microwaveable meals, and fast foods are being 
consumed, the nutrient contributions of these items 
should be emphasized for nutrition monitoring 
purposes rather than those of commodity foods. 
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Food consumption patterns 

The percentages of food energy intake and total fat 
intake contributed by breakfast and smcks are shown 
in figures 6-3 through 6-6 for participants in selected 
age-sex groups who provided 3 days’ food 
consumption data for CSFII 1989-91. Over the 3-day 
period, 94% of the total population reported that they 
ate breakfast at least once and 82% reported that they 
ate snacks at least once. 

Breakfast contributed between 17% and 25% of food 
energy intakes for the selected age-sex subgroups 
(fig. 6-3). The proportions were highest for males 
and females 70 years of age and older, for whom 
breakfast provided 25% and 23% of daily food 
energy intake, respectively. The percentage of total 
fat intake per day provided by breakfast ranged from 
15% to 21% across these age-sex groups (fig. 6-4). 
The finding that the percentage of total fat provided 
by breakfast was less than the percentage of food 
energy provided by breakfast suggests that foods 
eaten at breakfast tend to be lower in total fat than 
are foods eaten at other thes of the day. 

Snacks (eating occasions designated by the 
respondent as a snack, a coffee break, or a beverage 
break) contributed as much as 16% of food energy 
consumed for the age-sex groups shown in 
figure 6-5. The percentages were highest for children 
5 years of age and younger (16%) and for adolescent 
males and females 12-19 years of age (15%). 
Percentages were lowest for males and females 
70 years offage and older (9% of food energy). The 
data in figures 6-5 and 6-6 show that consumption of 
snacks makes a substantial contribution to the energy 
and total fat intakes of most age-sex groups. 

Data from CSFII 1989-91 and NHANIES III 1988-91 
can be used to analyze specific types of food 
consumption patterns associated with intakes of total 
fat and other nutrients from food. Those data can 
thus provide insights into recommendations for more 
specific interventions designed to improve dietary 
intakes. Comparative analyses of food consumption 
that use tine food and food group recommendations of 
the Food Guide Pyramid (USDA, 1992) are being 
developed to assess food consumption patterns. 

Food consumption away from home 

Percentages of participants in CSFII 1989-91 and 
NFCS 1987-88 who reported eating away from home 
for specified eating occasions (l-day data) are shown 
in table 6-13. Food purchased away from home at 
fast-food restaurants but consumed at home is not 
included. Overall, for each type of eating occasion, 
the percentage of individuals who reported eating 
away from home increased with each increment in 
income level (<131% of poverty, 131-350% of 
poverty, and >350% of poverty). These results 
suggest that eating away flom home may be 
classified as a “normal good,” that is, a good 
purchased to a greater extent as income increases. 
Males 20 years of age and older are more likely to 
eat away from home than are females in this age 
group, and whites tend to eat away from home more 
frequently than do blacks. 

School-age children and adolescents usually eat lunch 
and often breakfast away from home. For many of 
these children, the National School Lunch Program 
(NSLP) and School Breakfast Program (SBP) provide 
these meals, According to Gleason (1995), among 
schools offering the pertinent program, the 
participation rate in the NSLP is 56% and in the 
SBP, it is 19%. This means that on school days, 
programs provide two of the three major meals for 
1 in 10 school-age children, and one of the three 
major meals for more than half of school-age 
children (Dwyer, 1995). Nutrient intakes of school-
age children are discussed below, under “Children 
1-11 Years of Age.” 

Food Insufficiency 

Nutritional status is a critical factor in children’s 
development. Recent research findings indicate that 
lack of sufficient food, interacting with other 
environmental insults associated with poverty, is 
likely to result in impaired growth and cognitive 
development (Sherman, 1995). Prevalence of food 
insufllciency, defined as inadequate food intake due 
to a lack of money or resources, was estimated in 
CSFU 1989-91 and NHANES 1111988-91. In CSFII 
1989-91, the following question was asked to assess 
food sufficiency in households: 
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Figure 6-3. Nutrient contribution of breakfask mean 
percentage of food energy intake per individual per 
day over 3 days, by sex and age, 1989-91 

NOTE: Data are from table A.F6-3,4 in appendix VA. 

SOURCE: USDA, CSFII, 1989-91. 
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Figure 6-5. Nutrient contribution of snacks: mean 
percentage of food energy intake per individual per 
day over 3 days, by sex and age, 1989-91 

NOTE: Data are from table A.F6-5,6 in appendix VA. 

SOURCE: USDA, CSFII, 1989-91. 

Percent 

2(J1. . . . . . . . . . . . . . . . . ..--... M . . . . . . . . . . . . . . . . . . . . . . . . . 

6-11 t 2-19 =20 270 

IT& Male Female 

female 
Age in years and sex 

Figure 6-4. Nutrient contribution of breakFast: mean 
percentage of total fat intake per individual per day 
over 3 days, by sex and age, 1989-91 

NOTE: Data are from table A.F6-3,4 in appendix VA. 

SOURCE: USDA, CSFH, 1989-91. 
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Figure 6-6. Nutrient contribution of snacks: mean 
percentage of total fat intake per individual per day 
over 3 days, by sex and age, 1989-91 

NOTE: Data are from table A.F6-5,6 in appendix VA. 

SOURCE: USDA, CSFII, 1989-91. 
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Table 6-13. Percentage of people eating speciiled occasions away from home during 1 day, by sex, race, and 
income level, 1987-88 and 1989-91 (%)1 

Sex, race, and income level Breakfast Brunch or lunch Dirmer or supper Snack or beverage break 
All individuals 

1989-91 
1987-88 

Males ?20 years of age 
1989-91 
1987-88 

Females >20 years of age 
1989-91 
1987-88 

White 
1989-91 

All individuals 
Males >20 years of age 
Females >20 years of age 

1987-88 
AU individuals 
Males ~20 years of age 
Females >20 years of age 

Black 
1989-91 

All individuals 
Males 220 years of age 
Females >20 years of age 

1987-88 
AU individuals 
Males >20 yearn of age 
Females =20 years of age 

<131% poverty 
1989-91 

AU individuals 
Males z20 years of age 
Females ~20 yearn of age 

1987-88 
All individuals 
Males >20 years of age 
Females >20 years of age 

131-350% poverty 
1989-91 

AU individuals 
Males a20 years of age 
Females =20 years of age 

1987-88 
AU individuals 
Males =20 years of age 
Females >20 years of age 

>350T0 poverly 
1989-91 

AU individuals 
Males >20 years of age 
Females =20 years of age 

1987-88 
All individuals 
Males =20 years of age 
Females =20 years of age 

10.3 31.1 17.2 18.8 
8.9 313 16.9 15.2 

11.9 30.3 18.4 20.8 
11.7 33.8 18.3 16.8 

8.7 27.2 17.2 18.2 
7.1 25.7 17.0 15.1 

10.5 32.0 18.0 19.6 
12.6 31.3 19.0 21.7 

8.4 27.9 17.9 18.5 

8.9 31.8 18.1 16.1 
11.7 33.6 19.0 17.3 
7.4 26.3 18.0 15.9 

10.2 26.7 12.3 15.5 
8.5 21.7 14.3 15.3 

10.1 22.6 11.8 17.2 

8.8 27.8 10.9 10.5 
10.4 31.1 13.2 12.6 

6.3 22.2 11.9 11.5 

7.1 24.0 11.3 10.8 
6.3 20.2 10.0 8.9 
4.5 14.6 11.3 9.8 

6.4 21.5 11.3 7.8 
6.2 18.5 10.3 8.2 
2,9* 14.0 12.2 7.0 

10.8 31.0 17.0 17.6 
10.9 27.4 18.3 17.6 
9.5 26.6 16.3 18.2 

8.5 29.2 16.2 15.1 
11.2 30.8 15.2 16.4 
6.4 21.1 16.7 15.7 

11.4 35.6 20.0 24.7 
13.9 35.5 19.7 26.1 
10.1 33.8 20.2 23.6 

10.8 39.2 20.0 20.6 
13.5 40.5 23.2 21.2 
10.1 37.6 19.3 20.6 

‘Data are from tables A.T6-13a through A.T6-13f in appendix VA. Those who reported eating any meal away from home based on 
l-day data, An asterisk (*) indicates a statistic that is potentially unreliable because of small sample size or large coefficient of variation. 

SOURCE: USDA, CSFII, 1989-91; NFCS, 1987-88. 
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“Which of the following statements best describes 
the food eaten in your household? 

Enough of the kinds of food we want to eat 

Enough but not always the kinds of food we 
want to eat 

Sometimes not enough to eat 

Often not enough to eat.” 

In NHANES III 1988-91, the family respondent in 
the household and individuals examined in the mobile 
examination center (MEC) answered the food-
sufficiency and related questions. At the family 
level, information was collected on food sufficiency, 
the number of days per month on which there is no 
food or no money to buy food, and the reasons for 
such a lack of food. At the individual level, at the 
time of the 24-hour dietary recall, seven specific 
questions were asked about the frequency of and 
reasons for going without food (Briefel and Woteki, 
1992). 

Data on the prevalence of household food sufficiency 
of low-income subgroups of CSF’fI 1989-91 sample 
are shown in table 6-14. Approximately 9% of 
households with incomes <13 1% of poverty reported 
that sometimes there was not enough to eat (7.2%) or 
often not enough to eat (1.9Yo). Another 37’%o 
reporLed that there was enough food but not always 
what they wanted to eat. A higher percentage of 
low-income households that did not participate in the 

Food Stamp Program reported that they had enough 
of the kinds of foods they wanted to eat than did 
low-income households that participated in this 
program. Participants in the Food Stamp Program 
were more likely than nonparticipants, and blacks 
were more likely than whites, to respond that they 
were often or sometimes not getting enough to eat or 
enough of the kinds of food they wanted to eat. 

Table 6-15 summarizes dala on the prevalence of 
food sufficiency based on responses to the family 
questiomaire from NHANES III 1988-91. Overall, 
96% of respondents lived in a family that had enough 
food, with about 4% living in a family responding 
that they sometimes or often did not have enough 
food. Mexican Americans were most likely to live in 
a family responding Ihat they sometimes or often did 
not have enough food (about 15Yo). Approximately 
7% of non-Hispanic blacks and nearly 3% of non-
Hispanic whites lived in families that provided 
responses indicating that they sometimes or often did 
not have enough food. Individuals wilh family 
incomes c1OO% and <131% of poverty were more 
likely to live in a family that reported that they 
sometimes or often did not have enough food than 
were those with incomes > 100% of poverty. In 
CSFII 1989-91 and NHANES III 1988-91, Similar 
percentages of respondents with household incomes 
<131 $ZOof poverty reported that there was sometimes 
or often not enough food (9% and 13%, respectively). 
Data from these two surveys suggest that about 
9-13% of people living in low-income households or 
families may experience some degree of food 
insufficiency. 

Table 6-14. Household food sufilciency of the low-income population, by Food Stamp Program (FSP) 
participation and race, 1989-91 (%)1 

Enough of the kinds Enough, but not 
FSP participationand race 

Overall low-incomepopulation 

FSP pmticipation 
Participant 
Nonparticipant 

Race 
White 
Black 

of food we want 

53.9 

43.0 
58.7 

58.2 
44,3 

always what we want 

36.7 

43.3 
33.8 

34.4 
42.7 

Sometimes Often not 
not enough enough 

7.2* 1.9* 

10.2* 3.5* 
5.9* 1.2* 

5.9* 1.2* 
8.9* 4.-J* 

lData are fkom table A.T6-14 in appendm VA. Based on households with gross incomes <131Y0of the Federal Poverty Income 
guideline. An asterisk (*) indicates a statistic that is potentially unreliable because of small sample size or large coeffkient of variation. 

SOURCE USDA, CSFII, 1989-91. 
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Table 6-15. Prevalence of a reported family food-sufilciency problem in individuals, by race/ethnicity and 
poverty status, 1988-91 (%)1 

Enough Sometimes Often not 
Race/ethnicityand poverty status food not enough enough 

Overallpopulation 

Race/ethnicity 
Non-Hispanicwhite 
Non-Hispanicblack 
Mexican American 

Poverty status 
>10070poverty 
<100% poverty 
<13170poverty 

96.1 3.3 0,6* 

97.4 2.1 0.5* 
92.7 6.7 0.6* 
84.5 14.2 1.3 

98.3 1.5 OOJ* 
84.1 13.2 2.7* 
87.0 10.7 2,2* 

lData are from table A.T6-15 in appendix VA. An asterisk (*) indicates a statistic that is potentially unreliable because of a large 
coefficient of variation. 

SOURCE HHS, NHANES III, 1988-91, 

Although data from CSFII 1989-91 and NHANES III 
1988-91 provide an estimate of the national 
prevalence of food insufficiency, groups at higher 
risk of food insufficiency, such as homeless people, 
American Indians living on reservations, migrant 
workers, and some institutionalized people, have not 
been included in the samples for these surveys. Jn 
addition, sample sizes for sc~meethnic groups and for 
pregnant women may be inadequate to assess the 
food insufficiency for these groups. Surveys that add 
to the information from CSFII 1989-91 and 
NHANES HI 1988-91 are needed to adequately study 
the extent of food insufficiency in the United States. 

Current data on nutrier]t intakes from food 

The NNMRRP data sets reviewed in this section are 
from NHANES III 1988-91 for nutrient intakes of 
non-Hispanic whites, non-Hispanic blacks, and 
Mexican Americans; HHANES 1982-84 for nutrient 
intakes of Mexican Americans,Cuban Americans, 
and Puerto Ricans; CSFII 1989-91 for intakes of the 
U.S. population by income group; SNDA 1992 for 
intakes of school-age childrem the Strong Heart 
Dietary Survey (1989-9 1) for intakes of American 
Indians; and the Total Diet Study (1982-89) for 
intakes of selected age-sex groups of the U.S. 
population. Selected comparisons are made in this 
chapteu more detailed data are included tables 
A.T6-16,21a through A.T6-16,21v; A.T6-17,22a 
through A.T6-17,22u; A.F6-7,8,9,1O,1 1,12; A.T6-18a 
through A.T6-181; A.T6-19a through A.T6-191; 

A.T6-20; A.T6-23; and A.T6-24 in appendix VA. 
Because of differences in methodologies among the 
surveys, few comparisons of data across surveys were 
made. 

As described above, under “Nutrient Intake Data,” the 
Expert Consultants and LSRO evaluated nutrient 
intakes from food for those nutrients whose intakes 
were calculated in NNMRRP surveys and that have 
recommended intake values. Median l-day nutrient 
intakes from food from NHANES III 1988-91 and 
HHANES 1982-84 were compared with the 1989 
RDA values for infants, childrem adolescents, and 
adults. Recommendations by other expert groups 
were used as criteria for evaluation for some nutrients 
and food components that do not have RDAs. These 
nutrients and evaluative criteria included median 
cholesterol intake compared with the recommendation 
of <300 mg/d for adults and children over 2 years of 
age (Expert Panel on Detection, Evaluation, and 
Treatment of High Blood Cholesterol (Adult 
Treatment Panel II), 1993; Expert Panel on Blood 
Cholesterol in Children, 1991). Median total fat and 
saturated fatty acid intakes were compared with the 
recommended ranges of <30% of calories for total fat 
and 8-10% of calories for saturated fatty acids for 
individuals over 2 years of age (Expert Panel on 
Detection, Evaluation, and Treatment of High Blood 
Cholesterol (Adult Treatment Panel II), 1993; Expert 
Panel on Blood Cholesterol in Children, 1991). 
Median dietary fiber intakes of adults were compared 
with the recommendation of 20-30 g/d for healthy 
adults by the National Cancer Institute (NCI, 1987). 

126




Intakes of other nutrients and food components were 
not evaluated in cases where intakes were calculated 
ftom NNMRRP survey data but criteria for 
evaluation were not available (e.g., carotenes and 
alcohol), or where intake information was not 
available from NNMRRP survey data and criteria for 
evaluation were not available (e.g., tram fatty acids, 
fat substitutes, sugars, and fluoride). Only the 
median nutrient intakes that were below RDA values 
or that did not meet the recommendations specified 
above are noted in the text. More detailed data are 
provided in the text tables cited in this section, in 
appendix tables, and in the publications by Alaimo 
et al. (1994), Briefel et al. (in press), and McDowell 
et al. (1994), Some associations of dietary intake 
with health status are discussed in chapter 7. 

The ratios of median nutrient intake to 1989 RDA 
value based on l-day median nutrient intakes from 
NHANES III 1988-91 and HHANES 1982-84 were 
calculated by the Expert Consultants and LSRO using 
the RDA age groups that most closely matched the 
age groups used for analyses in this report. (See 
app. II for tables of 1989 RDA values.) Data on 
3-day mean nutrient intakes from CSFII 1989-91 
expressed as percentages of the RDAs were examined 
by income level (<131% of poverty, 131-350% of 
poverty, and >350% of poverty) for nutrients 
considered current or potential public health issues by 
the EPONM in 1989 (LSRO, 1989). SNDA 1992 
also provided additional data on the nutrient content 
of school lunches and mean nutrient intakes of 
school-age children. Mean nutrient intakes of 
pregnant females in NHANES III 1988-91 were 
compared with 1989 RDA values for pregnant 
females. 

The Total Diet Study provided ancillary information 
on dietary intakes for selected mineral elements for 
certain population subgroups (table A.6d in app. VA). 
Analytical data from the Total Diet Study may &Her 
from dietary intake data collected in surveys 
conducted in similar time periods because the core 
foods chosen for the samples for the Total Diet Study 
we based on food consumption information from 
earlier dietary surveys. 

Infants 2-11 months of age 

As shown in tables 6-16 and 6-17, median intakes 
from food for food energy, protein, vitamins, and 
minerals ranged ffom near the RDAs to several-fold 

higher than the RDAs for infants 2-11 months of age 
(NHANES III 1988-91) and 6-11 months of age 
(HHANES 1982-84). Data on mineral intakes of 
infants 6-11 months of age from the Total Diet Study 
(1982-89) (table A.6d in app. VA) were in general 
agreement with intakes from NHANES III 1988-91. 
Analyses of the NHANES III 1988-91 and HHANES 
1982-84 data excluded breastfed infants; thus, the 
high intakes reported for infants may reflect the 
levels of nutrients found in infant formulas. 

Children 1-11 years of age 

Median food energy intakes were below 1989 
Recommended Energy Intakes for children 3-5 and 
6-11 years of age in all racial/ethnic groups in 
NHANES III 1988-91 and for Mexican-American and 
Puerto Rican children 6-11 years of age in HHANES 
1982-84 (tables 6-16 and 6-17). This observation 
may be the result of underreporting of food 
consumption, of having recommendations for food 
energy intakes that are higher thau the energy needs 
of most children, and/or of low energy expenditures 
by children. 

For children 1-11 years of age, median vitamin E 
intakes from food were below RDA values for all 
racial/ethnic groups in NHANES III 1988-91 and 
HHANES 1982-84. Median intakes of zinc were 
below RDA values in all racial/ethnic groups in 
NHANES IIi 1988-91 and for all Hispanic subgroups 
except maIes 6-11 years of age and Cuban-American 
females 6-11 years of age in HHANES 1982-84. 
Median vitamin A and vitamin B6 irrtakes were below 
RDA values for females 6-11 years of age in both 
surveys. Median calcium intakes of non-Hispanic 
black children were below RDA values beginning at 
1-2 years of age and continuing through 6-11 years 
of age. Median iron intakes were also below RDA 
values for children 1-2 years of age but not for older 
children in both surveys. Median copper intakes 
were below the lower limit of the ESADDI range for 
copper for children of both sexes 3-5 years of age 
and females 6-11 years of age in NHANES III 
1988-91 and HHANES 1982-84. Median sodium 
intakes from food alone of both males and females 
6-11 years of age in NHANES III 1988-91 and 
HHANES 1982-84 were greater than the intake of 
2,400 mg or less per day recommended for adults. 

Mean 3-day dietary intake data from CSFII 1989-91 
expressed as a percentage of the RDA provided 
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G Table 6-16.For children 2 months to 11 years of age, median daily nutrient intakes as percentages of the 1989 recommended values, on 1 day, by
00 

sex, age, and race/ethnicity, 1988-91 (%)1 

2-11 months 

Nutrient NHWNHBMA 

Vitamin A3 2:4 

Vitamin E 327 

Vitamin C3 366 

Thiamin 297 

Riboflavin 358 

Niacin 204 

Vitamin Bds 156 

Folate3 453 

Vitamin B,2 720 

Calciumz 139 

Phosphorus 139 

Magnesium 222 

Iron* 176 

Zinc3 111 

copper 144 

Sodium 14 

113 113 

141 170 

~$)g ~fi~ 

354 347 

458 403 

343 300 

358 371 

204 188 

151 160 

523 547 

682 798 

121 131 

119 133 

194 212 

204 176 

122 120 

154 152 

12 16 

Male and female 

1-2 years 

NHW NHB MA 

195 189 190 

124 134 114 

109 121 111 

338 326 322 

410 398 417 

114 104 113 

220 208 218 

3-5 years 

NHW NHB MA 

138 152 132 

152 152 156 

120 128 114 

114 125 124 

276 272 289 

308 300 311 

123 121 126 

162 163 166 

101 109 100 

Male, 6-11 years 

NHWNHBMA 

154 138 162 

137 119 144 

132 122 125 

Female, 6-11 years 

NHW NHB MA 

162 218 193 

130 142 129 

152 132 150 

123 133 118 

210 181 216 

243 208 239 

134 128 142 

115 116 128 

107 107 105 

lData are from tables A.T6-16,21a through A.T6-16,21v in appendix VA. Shaded values indicate intakes that are below (or above, for sodium) recommended amounts. NHW, non-

Hispanic whi@, NHB, non-Hispanic black MA, Mexican American. For food energy, values represent percentage of the Recommended Energy Intake (NRC, 1989a). For all

nutrients except capper and sodium, the 1989 Recommended Dietary Allowances (RDAs) were used as the recommended values; for copper, the lowest values in the Estimated Safe

and Adequate Daily Dietary Intske (ESADDI) ranges were used and for sodium, the Food and Nutrition Board’s recommended maximum intake of 2.4 g/d was used (NRC, 1989a).

Percentage of the RDA was czdcukted using the following NHANES III (RDA) age groups: 2-11 months (average of 0.0-0.5 and 0.5-1.0 years), 1-2 years (1-3 years), 3-5 years

(4-6 years), and 6-11 years (7-10 yesrs). Nursing infants and children were excluded. Percentages for infants 2-11 months of age and children 1-5 years of age were calculated

based on dietary intakes for males and females combined (Alaimo et al., 199A McDowell et al., 1994).

2Considered to be a current public health issue for nutrition monitoring in 1989 (LSRO, 1989).

3Considered to k a potential public health issue for which further study was needed in 1989 (LSRO, 1989).


SOURCE HHs, NHANEs ~ 1988-91. 



Table 6-17. For Hispanic chikkn 6 months to 11 years of age, median daily nutrient intakes as percentages of the 1989 recommended values, on 
1 day, by sex, age, and Hispanic origin, 1982-84 (%)1 

Male and female 

6-11 months 1-2 years 3-5 years Male, 6-11 years Female, 6-11 years 

Nutrient MA CA PR MA CA PR MA CA PR MA CA PR MA CA PR 

*Food energy2 110 120 

*Protein 236 221 319 350 325 

*Vitamin A3 177 266 147 178 153 109 104 110 

Vitamin E 140 295 

Vitamin C3 271 * 657 152 232 190 187 173 196 169 149 227 

Thiamin 272 * 370 123 149 140 123 120 139 142 138 158 122 117 147 

Riboflavin 362 * 424 191 221 220 151 169 171 179 172 188 152 150 172 

Niacin 142 * 210 108 123 110 112 112 128 132 123 158 116 120 132 

Vitamin B? 137 * 152 115 135 122 111 104 124 

Folate3 448 * 557 304 290 292 252 204 261 258 185 230 208 155 216 

796 * 752 480 590 514 365 429 398 349 384 347 291 312 296 

Calciumz 136 * 124 128 139 117 115 124 118 

Phosphorus 155 * 134 126 150 140 176 185 155 151 149 157 

Magnesium 233 * 215 222 216 234 162 187 172 156 148 139 135 128 135 

* 

hen’ * 182 110 109 124 

zinc3	 * 146 108 110 100 

*Coppa 100 150


Sodium 32 * 21 78 74 72


lData are from tables A.T6-17,22a through A.T6-17,22u in appendix VA and unpublished data from NCHS. Shaded values indicate intakes that are below (or above, for scdium) 
recommended amounts, M& Mexican Americam CA Cuban Americarv PR, Puerto Rican. For food energy, values represent percentage of the Recommended Energy Intake (NRC, 
1989a). For all nutrients except copper and sodium, the 1989 Recommended Dietary Allowances (RDAs) were used as the recommended values; for copper, the lowest values in the 
Estimated Safe and Adequate Daily Dietary Intake (ESADDI) ranges were used; and for sodium, the Food and Nutrition Board’s recommended maximum intake of 2.4 gfd was used 
(NRC, 1989a). Percentage of the RDA was calculated using the following HHANES (RDA) age groups: 6-11 months (0.5-1.0 years); 1-2 years (l-3 years); 3-5 years (4-6 years); 
and 6-11 years (7-10 years). Nursing infants and children were excluded. An asterisk (*) indicates a statistic that is potentially unreliable because of small sample size or large 
coefficient of variation. 
2Considered to be a current public health issue for nutrition monitoring in 1989 (LSRO, 1989). 
3Considered to be a potential public health issue for which further study was needed in 1989 (LSRO, 1989). 

SOURCE HHS, HI-IMWN, 1982-M. 
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Figure 6-7. Nutrient intakes as percentages of the 1989 Recommended Dietary Allowances (RDAs) of children 
S5 and 6-”11 years of age for selected vitamins: mean per individual per day over 3 days, by sex and income 
level, 1989-91 

NOTE: Data are from table A.F6-7,8,9,1 0,11,12 in appendix VA, These vitamins were selected because they were considered 
by EPONM in 1989 to be current or potential public health issues (LSRO, 1989). Income level was determined by dividing 
income by the appropriate Fecleral Poverty Income guideline. An asterisk (*) indicates a statistic that is potentially unreliable 
because of small sample size Iorlarge coefficient of variation. 

SOURCE: USDA, CSFII, 1989-!31 . 

additional information on intakes of selected vitamins 
and minerals for children from households with 
different income levels (figs. 6-7 and 6-8). Mean 
intakes of zinc were consistently below the RDAs for 
children 5 years of age and younger and 6-11 years 
of age in all income categories. 

Regardless of race/ethnicity, children 3-11 yeara of 
age in NHANES III 1988-91 and HHANES 1982-84 
had median total fat intakes greater than 30% of 
calories and saturated fatty acid intakes greater than 
10% of cdlories. Median cholesterol intakes of these 
children were less than or only slightly above 
300 mg/d (tables 6-18 and !5-19). As shown in 
table 6-20, only about 18% of children 6-11 years of 
age had total fat intakes s 30% of calories. Similar 
results were reported for children in NHANES III 
1988-91 (Lewis et al., 1994). 

For school-age children ancl adolescents 5-19 years of 
age, Burghardt et al. (1995) and Gordon et al. (1995) 
provided extensive analyses of SNDA 1992 results. 
Lunches provided in the NSLP contributed more total 
fat in 1992 than recommended in the 1990 Dietary 
Guidelines for Americans. Results from the SNDA 
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supported the finding from NHANES III 1988-91 and 
HHANES 1982-84 that daily intakes of total fat and 
saturated fatty acids as a percentage of calories were 
higher than current dietary recommendations. Mean 
cholesterol intakes of children and adolescents were 
also higher than current dietary recommendations. 
This finding contrasts with the median intakes found 
for children and adolescents 6-11, 12-15, and 16-18 
years of age in NHANES III 1988-91 and HHANES 
1982-84, which were within the recommended values. 
Mean intakes were greater than RDA values for 
vitamin A, vitamin BG,calcium, and zinc in SNDA 
1992. These differences may be related to 
comparisons of means, which are usually higher than 
median values for nutrient intakes, with the RDAs in 
SNDA 1992 and to methodological differences 
between the SNDA 1992 and NHANES III 1988-91. 

Adolescents 12-19 years of age 

Reported median food energy intakes were generally 
below 1989 Recommended Energy Intakes for 
adolescents, more so for females than males in 
NHANES III 1988-91 and HHANES 1982-84 
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Figure 6-8. Nutrient intakes as percentages of the 1989 Recommended Dietary Allowances (RDAs) of children 
S5 and 6.1 I years of age for selected minerals: mean per individual per day over 3 days, by sex and income 

level, 1989-91 

NOTE: Data are from table A.F6-7,8,9,1 0,11,12 in appendix VA. These minerals were selected because they were considered 
by EPONM in 1989 to be current or potential public health issues (LSRO, 1989). Income level was determined by dividing 
income bv the atmrotx’iate Federal Pover&v Income cwideline. An asterisk (*) indicates a statistic that is potentially unreliable 
because bf smail sample size or large co&icient of ~ariation. 

SOURCE: USDA, CSFII, 1989-91. 

(tables 6-21 and 6-22). This observation suggests 
that foods consumed were underreported, food-
energy-intake recommendations are higher than the 
energy expenditures of many adolescents, and/or 
energy expenditures of adolescents are low. 
Underreporting of food consumption by adolescents 
was found by Bandini et al. (1990), who 
demonstrated a greater divergence in food energy 
reported and food energy actually consumed for 
overweight adolescents than for other adolescents. 
The impact of underreporting of food consumption 
on nutrient intakes is not known. For example, if 
certain foods (such as foods high in fat but low in 
most other nutrients) are underreported selectively, 
then intakes of total fat and food energy will be 
underestimated more than are intakes of other 
nutrients. However, if foods are omitted randomly 
from food recalls or records, the effects will be more 
difficult to predict. At present, little is known about 
types of foods underreported and patterns of 
underreporting. 

Median vitamin A intakes below RDA values were 
observed for males 12-15 and 16-19 years of age in 
all racial/ethnic subgroups in NHANES III 1988-91 

and in all HiSptiC subgroups in HHANES 1982-84. 
Median vitamin E intakes were below the RDA for 
males 12-15 years of age in all racial/ethnic 
subgroups in NHANES III 1988-91 and in HHANES 
1982-84, with the exception of Cuban-American 
males 16-19 years of age. Median vitamin C intakes 
were below RDA values only for Cuban-American 
males 12-15 years of age in HHANES 1982-84. 
Except for non-Hispanic white males 16-19 years of 
age, median vitamin BGintakes were below the RDA 
for adolescent males 12-15 and 16-19 years of age in 
NHANES III 1988-91. 

Median calcium intakes were also below RDA values 
for adolescent males 12-19 years of age, except non-
Hispauic white males, in NHANES III 1988-91 and 
for adolescent Hispanic males in HHANES 1982-84. 
With the exception of non-Hispanic white males 
12-15 years of age, median magnesium intakes were 
below the RDA for adolescent males in NHANES III 
1988-91 and for males 16-19 years of age in 
HHANES 1982-84. Median zinc intakes were below 
the RDA for non-Hispanic white, non-Hispanic black 
and Mexican-American males 12-15 and 16-19 years 
of age in NHANES III 1988-91 and for all adolescent 
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Table 6-18. For the U.S. population, median daily intake of total fat, saturated fatty acids, monounsaturated fatty 
acids, polyunsaturated fatty acids, cholesterol, carbohydrate, and dietary fiber, on 1 day, by age, sex, and 
race/ethnicitv, 1988-911 

Nutrient or food component 
and age in years 

Total fat (% kcal)’ 
3-5 
6-11 
12-15 
16-19 
20-59 
>60 

Saturated fatty acids (% kcal)’ 
3-5 
6-11 
12-15 
16-19 
20-59 
~ 60 

Male Female 

Non-Hispanic Non-Hispanic Mexican Non-Hispanic Non-Hispanic Mexican 
white black Americao white black American 

32.9 35.6 32.9 32.6 35.1 33.7 
34.0 35.5 34.9 33.9 35.2 34.6 
31.9 35.2 35.4 33.1 37.7 35.1 
34.4 36.5 34.8 34.2 36.9 34.8 
35.7 34.8 32.8 34.8 35.8 32.9 
33.8 33.6 31.7 32.5 32.8 31.6 

12.7 12.9 12.2 12.5 12.4 12.9 
13.0 12.6 12.8 12.5 12.2 12.8 
12.6 12.4 13.1 11.9 12.8 12.9 
12.7 12.5 12.1 12.2 12.7 12.2 
12.1 11.2 10.5 11.9 11.7 11.1 
11.1 11.0 10.3 10.6 10.2 10.3 

Monounsaturated fatty acids (% kcal)z 
3-5 
6-11 
12-15 
16-19 
20-59 
?60 

Polyunsaturated fatty acids (% kczd)z 
3-5 
6-11 
12-15 
16-19 
20-59 
z 60 

Cholesterol (mg)’ 
3-5 
6-11 
12-15 
16-19 
20-59 
z60 

Carbohydrate (% kcal) 
3-5 
6-11 
12-15 
16-19 
20-59 
>60 

Dietary fiber (g)’ 
20-59 
>60 

11.8 13.2 11.7 11.9 13.3 12.1 
12.4 13.2 12.7 12.4 13.5 12.4 
12.0 13.6 12.8 12.3 13.7 13.2 
12.8 14.0 13.1 12.6 13.0 12.5 
13.2 13.2 11.7 12.6 13.3 12.1 
12.5 12.8 11.3 11.9 12.1 11.3 

5.3 6.0 5.4 5.3 6.3 5.5 
5.3 6.1 5.4 5.4 5.8 5.8 
4.9 6.6 5.6 5.4 6.7 5.9 
5.8 6.5 5.9 6.0 7.0 6.5 
6.4 6.6 6.2 6.6 7.0 6,4 
6.2 5.7 5.7 6.4 6.1 5.9 

138 172 205 121 167 206 
181 216 225 163 179 191 
208 240 252 160 169 187 
281 310 308 154 200 219 
279 304 352 182 218 218 
221 258 261 158 164 186 

55.9 52.2 54.0 55.5 52.2 52.6 
54.0 51.0 51.9 53.4 52.1 52.1 
56.0 53.2 49.5 54.9 50.1 52.1 
50.0 49.0 49.3 52.0 51.2 51.7 
46.7 46.1 48.7 49,1 49.1 51.9 
49.3 47.8 50.8 52.3 51.9 52.8 

16.7 13.7 20.6 12.1 10.0 14.2 
15.0 10.8 18.0 12.8 11.0 11.5 

lData are from tables A.T6-18a through A.T6-181 in appendix VA. The recommended intake for total fat is =30 % of kilocalories

(% kcal), saturated fatty acids 8-10% kcal, monounsaturated fatty acids < 15% kcal, polyunsaturated fatty acids <10% kcal, carbohydrate

>55% kc~, ~d cholesterol <300 mg/d for individu~s older th~ 2 yews of age @xPert Panel on Detection, Evaluation and Treatment of

High Blood Cholesterol in Adults (14dultTreatment Panel D), 1993; Expert Panel on Blood Cholesterol in Children and Adolescents,

1991); the recommended intake for dietary fiber is 20-30 g/d for healthy adults (NCI, 1987).

‘Considered to be a current public health issue for nutrition monitoring in 1989 (LSRO, 1989).

3Considered to be a potential public health issue for which further study was needed in 1989 (LSRO, 1989).


SOURCE HHS, NHANES III, 1988-91.
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Table 6-19. For the Hispanic population, median daily intake of total fat saturated fatty acids, monounsaturated 
fatty acids, polyunsaturated fatty acids, cholesterol, carbohydrate, and dietary fiber, on 1 day, by age, sex, and 
HiSpflIliC
origin,1982-84’ 

Nutrient or food component 
and age in years 

Total fat (% kcal)2 
3-5 
6-11 
12-15 
16-19 
20-59 
60-74 

Saturated fatty acids (% kcal)’ 
3-5 
6-11 
12-15 
16-19 
20-59 
60-74 

Monounsaturated fatty acids (% kcal)2 
3-5 
6-11 
12-15 
16-19 
20-59 
60-74 

Polyunsaturated fatty acids (% kcal)z 
3-5 
6-11 
12-15 
16-19 
20-59 
60-74 

Cholesterol (mg)2 
3-5 
6-11 
12-15 
16-19 
20-59 
60-74 

Carbohydrate (% kcal) 
3-5 
6-11 
12-15 
16-19 
20-59 
60-74 

Dietary fiber (g)’ 
20-59 
60-74 

Male Female 

Mexican Cuban Puerto Mexican Cuban Puerto 
American American Rican Americao &mrican Rican 

35.0 35.5* 33.4 36.4 33.2* 34.3 
36.0 32.3 33.0 35.8 35.5 33.8 
36.9 34.7 34.6 36.8 36.9 33.7 
36.9 31.9 32.4 36.7 31.8 33.9 
35.3 31.9 33.6 36.0 32.7 33.8 
36.6 29.8 322 35.1 29.0 31.6 

13.,8 15,7* 13.9 14.0 16.4* 14.4 
14.0 13.4 13.0 14.1 14.3 13.3 
14.0 13.9 13.2 13.7 13.4 13.3 
13.8 12.8 12.4 133 12.0 12.4 
12.5 11.7 11.3 12.6 11.8 12.0 
12.8 11.3 10.2 12.6 10.4 12.3 

12.8 12.2* 11.7 13.2 12.4* 12.0 
13.6 11.8 11.8 13.5 12.6 11.9 
14.2 12,4 12.2 13.8 14.1 12.2 
14.3 12.9 12.0 13.8 12.4 12.3 
14.0 12.5 12.4 13.7 12.1 12.6 
14.2 11.6 12.1 13.4 10.8 11.6 

5.2 3.7* 5.0 5.5 3.8* 5.2 
5.2 4.2 5.5 5.6 4.7 5.5 
5.4 4.6 5.1 5.4 4.8 5,5 
5.7 4.7 5.3 5.8 5.4 6.1 
5.6 4.7 6.1 6.1 5.5 6.4 
5.7 4.3 6.4 5.9 4.8 5.4 

260 ‘245* 284 254 227* 224 
303 260 312 246 233 286 
352 344 349 247 289 251 
455 416 417 225 215 302 
438 342 350 270 194 227 
430 248 246 292 160 142 

50.3 46.0* 51.7 49.2 49.5* 51.1 
48.4 52.2 51.1 49.0 48.0 50.8 
48.0 49.9 49.7 48.7 47.6 51.9 
45.3 50.2 50.8 48.3 46.8 49.7 
44.0 45.5 46.6 47.0 47.8 47.6 
44.9 49.0 51.3 48.7 51.3 50.8 

17.4 11.0 11.5 10.9 7.2 6.9 
13.5 12.1 10.5 10.0 8.3 6.4 

‘Data are Iiom tables A.T6-19a through A.T6-191 in appendix VA. The recommended intake for total fat is =30% of kilocalories 
(% kcal), saturated fatty acids 8-10% kcal, monounsatnrated fatty acids =15% kc~ polyunsaturated fatty acids =10% kcal, carbohydrate 
>55% kcal, and cholesterol <00 mg/d for individuals older than 2 yeas of age (Expert Panel on Detectio~ Evaluation and Treatment of 
High Blood Cholesterol in Adults (Adult Treatment Panel II), 1993; Expert Panel on Blood Cholesterol in Children and Adolescents, 
1991~ the recommended intake for dietary fiber is 20-30 g/d for healthy adults @JCI, 1987). An asterisk (*) indicates a statistic that is 
potentially unreliable because of small sample size or large coefficient of variation. 
‘Considered to be a current public health issue for nutrition monitoring in 1989 (LSRO, 1989). 
3Considered to be a potential public health issue for which further study was needed in 1989 (LSRO, 1989). 

SOURCE HHS, HHANES, 1982-84. 
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Table 6-20. IPercentage of people with total fat intake <30% of calories, >30% and <40% of calories, and >40% 
of calories during 3 days, by age, race, income level, Food Stamp Program (FSP) participation, and sex, 
1989-91 (%)] 

S30702 >30% and s40Y0 Ao% 

Age in years, race, income 
level, and FSP participation Male Female Male Female Male Femzde 

Age 
6-11 18.2 17.7 64.2 66.9 17.6 15.4 
12-19 14.0 17.9 67.5 61.1 18.6 21.0 
220 20.9 25.2 53.8 53.6 25.3 21.1 

Race, >20 years 

White 20.6 25.3 
Black 17.0 21.3 

Income level, >20 years 
<131‘%0poverty 21.7 25.9 
131-350%poverty 18.2! 26.0 
>35070poverty 22.3 23.6 

FSP participation, >20 years 
Participant 21.5 23.5 

NOm)fiCiTJmt 21.8 26.9 

lData me from table A.T6-20 in appendix VA. 
‘Recommended intake. 

SOURCE USDA, CSFII, 1989-91. 

Hispanic males, except Cuban Anericans, 
16-19 years of age in HHANES 1982-84. Median 
copper intakes were below the lower limit of the 
ESADDI for adolescent males 12-15 ancl 16-19 years 
of age in NHANES III 1988-91 and for adolescent 
males, except Cuban-American males 16-19 years of 
age, in HHANES 1982-84. Median sodium intakes 
from food alone for male adolescents were greater 
than the maximum recommended intdce for adults 
(2,400 mg or less). 

Median intakes from food of vitamin A, vitamin E, 
vitamin B6, calcium, iron, zinc, magnesium, and 
copper were below RDA or E,SADDI values for 
adolescent females in all racial/ethnic groups in 
NHANES 1111988-91 and HHANES 1982-84. 
Median vitamin C intakes were below RDA values 
for Mexican-American females 16-19 years of age 
and Cuban-American females 12-15 and 16-19 years 
of age in HHANES 1982-84, and median folate 
intakes were below RDA values for non-Hispanic 
black females in NHANES 1111988-91 and Hispanic 
females 16-19 years of age MlHHANES 1982-84. 
Median sodium intakes from food alone of female 

53.1 53.7 26.3 21.0 
62.5 55.5 20.5 23.3 

50.9 53.0 27.4 21.2 
56.0 54.7 25.8 19.3 
52.0 53.4 25.7 23.0 

48.6 52.7 30.0 23.8 

51.5 53.1 26.7 20.0 

adolescents were greater than the maximum 
recommended daily intake for adults (2,400 mg or 
less). 

Estimated daily mean intakes of iron, calcium, 
phosphorus, magnesium, zinc, copper, and sodium for 
male and female adolescents 14-16 years of age from 
the Total Diet Study (1982-89) (table A.6d in 
app. VA) tended to be similar to NHANES III 
1988-91 and HHANES 1982-84 data for adolescents 
12-15 and 16-19 years of age. 

The findings from CSFII 1989-91 on mean intakes of 
vitamins and minerals from food as percentages of 
the RDAs for adolescents of different income levels 
were substantively in agreement with the findings 
from NHANES III 1988-91 (figs. 6-9 and 6-10). 
Mean vitamin A and vitamin BGintakes were below 
RDA values for adolescent males and females 
12-19 years of age with household income levels 
<13196 of poverty in CSFII 1989-91. Mean intakes 
of these vitamins were higher in higher income 
groups. Mean calcium intakes of males 12-19 years 
of age with household incomes <131% of poverty 
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Table 6-21. For adolescents and adults, median daily nutrient intakes as percentages of the 1989 recommended values, on 1 day, by sex, age, and 
race/ethnicity, 1988-91 (%)1 

Male Female 

12-15 years 16-19 years 20-59 years ~ 6(Jy~s 12-15 JZWS 16-19 years 20-59 years >60 years 

Nutrient NHWNHB MA NHWNHB MA NHWNHB MA NHWNHBMA NHWNHBMA NHWNHBMANHW NHBMANHWNHBMA 

Protein 184 160 187 173 163 156 149 140 152 117 103 113 124 137 135 139 150 150 128 126 126 112 104 100 

Vitamin A3 

Vitamin E 

Vitamin C3 194 204 180 112 188 137 140 153 148 138 108 125 106 180 144 102 140 127 110 ~;i~~ 110 143 135 102 
. . . .. 

Thiamin 146 122 134 148 120 109 119 108 109 135 102 120 108 120 107 105 118 107 112 111 112 121 106 ~;~: 
........,, 

Riboflavin 169 120 147 148 120 118 129 102 116 139 108 119 112 112 127 119 116 112 118 101 110 124 ~~~ 102 

Niacin 140 115 120 135 122 ;k~;; 140 ,. 131 120 146 112 108 

Vitamin Bda 

203 133 169 140 106 132 146 114 144 141 lWI 122 

Vitamin B,z 242 188 212 258 248 244 248 210 225 210 165 164 169 145 170 170 154 148 156 146 150 140 116 114 

128 110 119 146 119 114 161 139 152 140 102 127 

lData are from tables A,T6-16,21a through A.T6-16,21v in appendix VA. Shaded values indicate intakes that are below (or above, for sodium) recommended amounts. NHW, non-

Hispanic whiw, NHB, non-Hispanic black MA, Mexican American. For food energy, values represent percentage of the Recommended Energy Intake (NRC, 1989a). For all

nutrients except copper and sodium, the 1989 Reccmunended Dietary Allowances (RDAs) were used as the recommended values; for copper, the lowest values in the Estimated Safe

and Adequate Daily Dietary Intake (ESADDI) ranges were used and for sodkn, the Food and Nutrition Board’s recommended maximum intake of 2.4 gJd was used (NRC, 1989a).

Percentage of the RDA was calculated using the following NHANES III (RDA) age groups: 12-15 years (11-14 years), 16-19 years (15-18 yearn), 20-59 years (25-50 years), and

>60 ye~s (>51 yews). ~ as~k (*) indicates a statistic that is potentially Unrekble kcause of a small sample size or a large coefficient of variation.

‘Considered to be a current public health issue for nulrition monitoring in 1989 (LSRO, 1989).

3Considered to be a potential public health issue for which foIther study WaS needed ~ 1989 (LSRO, 1989).


SOURCE HHs, NHANES ~ 1988-91. 



@ Table 6-22. For Hispanic adolescents and adults, median daily nutrient intakes as percentages of the 1989 recommended values, on 1 day, by sex,w m age, and Hispanic ongin, 1982-84 (Yo)l 

Nutrient 

Protein 

Vitamin As


Vitamin E


Vitamin C3


Thiamin


Riboflavin


Niacin


Viti 1363


Folate3


Vitamin Blz


calcium* 

Phosphorous 

Magnesium 

Iron* 

zinc* 

Copper 

Sodium 

Male Female 

12-15 years 16-19 years 20-59 years 60-74 years 12-15 years 16-19 years 20-59 years 60-74 years 

MA CA PRMACAPRMA CA PRMACAPR MA CA PRMACAPRMA CA PRMACAPR 

179 226 174 158 199 160 148 147 134 110 136 110 

lData are from tables A.T6-17,22a tbrnugh A.T6-17,22u in appendix VA. Shaded values indicate intakes that are below (or above, for sodium) recommended amounts. ~ 
Mexican American; CA Cuban Arnericm, PR, Puerto Rican. For food energy, values representpercentage of the Recommended Energy Intake (NRC, 1989a). For all nutrients 
except copper and sodium, the 1989 Recommended Dietary Allowances (RDAs) were used as the recommended values; for copper, the lnwest values in the EstimatedSafe and 
Adequate Daily Dietary Intake (ESADDI) ranges were usd, and for sodium, the Food and Nutrition Board’s recommended maximum intakeof 2.4 g/d was used (NRC, 1989a). 
Percentage of the RDA was calculated using the following HHANES (RDA) age groups: 12-15 years (11-14 years), 16-19 years (15-18 years), 20-59 years (25-50 years), and 
60-74 years (>51 years). 
2Consideredto be a currentpublic health issue for nutritionmonitoring in 1989 (LSRO, 1989). 
3Consideredto be a potential public health issue for which further study was needed in 1989 (LSRO, 1989). 

SOURCE HHS, HHANFS, 1982-84. 
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Figure 6-9. Nutrient intakes as percentages of the 1989 Recommended Dietary Allowances (RDAs) of 
adolescents 12-19 years of age for selected vitamins mean per individual per day over 3 days, by sex and 
income level, 1989-91 

NOTE: Data are from table A.F8-7,8,9,1 0,11,12 in appendix VA. These vitamins were selected because they were considered 
by EPONM in 1989 to be current or potential public health issues (LSRO, 1989). Income level was determined by dividing 
income by the appropriate Federal Poverty Income guideline. 

SOURCE: USDA, CSFII, 1989-91. 
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Figure 6-10. Nutrient intakes as percentages of the 1989 Recommended Dietary Allowances (RDAs) of 
adolescents 12-19 years of age for selected minerals: mean per individual per day over 3 days, by sex and 
income level, 1989-91 

NOTE: Data are from table A.F6-7,8,9,10,11,12 in appendix VA. These mineralswere selected because they were considered 
by EPONM in 1989 to be current or potential public health issues (LSRO, 1989). Income level was determined by dividing 
income by the appropriate Federal Poverty Income guideline. 

SOURCE: USDA, CSFH, 1989-91. 
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and 131-350% of poverty were also below the RDA 
for adolescent males, and mean zinc intakes were 
below the RDA for adolescent males in all income 
groups. For adolescent females in all income groups, 
mean intakes of calcium, iron, and zinc were below 
RDA values. 

Data from NTHANES III 1988-91 and HHANES 
1982-84 showed that median total fat intakes were 
greater than 30% of calories and saturated fatty acid 
intakes were greater than 10% of calories for males 
and females 12-15 and 16-1’9years of age in all 
racial/ethnic groups (tables 6-18 and 6-19). Data 
from CSFII 1989-91 indicated that only 14% of 
males and 18% of females 12-19 years of age had 
total fat intakes s 30% of calories (table 6-20). 
Similarly, data from NHANES III 1988-91 indicated 
that only 15% of adolescents 12-19 years of age had 
total fat intakes s 30’ZOof calories and only 7% had 
saturated fatty acid intakes less than 10% of calories 
(Lewis et al., 1994). In NHANES 1111988-91, 
median cholesterol intakes for adolescents were 
within the recommended range of <300 mg/d; 
however, in HHANES 1982-84, median cholesterol 
intakes were greater than 300 mg/d for Mexican-
American, Cuban-American, and Puerto Rican males 
12-15 and 16-19 years of age and for Puerto Rican 
females 12-15 yearn of age. 

Adults 20 ‘years of age and older 

Nutrient intakes from food for adults are reported for 
two age groups: 20-59 years of age and 60 years of 
age and older in NHANES 1[111988-91 (60-74 years 
in HHANES 1982-84). As discussed in. chapter 2, 
the most rapidly growing segment of the U.S. 
population is the subgroup 65 years of age and older, 
a trend expected to extend well into the next century. 
This group is also considered to be at increased risk 
for impaired nutritional status (either deficient or 
excessive) compared with younger adults. 
Knowledge about how nutritional requirements 
change with aging is limited. Gathering information 
on the nutritional status of this burgeoning segment 
of the population now and in the future should be a 
critical component of nutrition monitoring. 

Reported median food energy intakes were generally 
below 1989 Recommended Energy Intakes for adults 
20-59 and 60 years of age and older in NHANES III 
1988-91 and 20-59 and 60-74 years of age in 

HHANES 1982-84 (tables 6-21 and 6-22). As noted 
for adolescents, this observation suggests that foods 
consumed were underreported, food-energy-intake 
recommendations are higher than the energy 
expenditures of many adults, and/or energy 
expenditures of adults are low. Underreporting of 
foods consumed by adults has been reported by 
investigators including Bingham (1987), Black et al. 
(1991, 1993), Forbes (1993), Lichtman et al. (1992), 
Livingstone et al. (1991), Mertz et al. (1991), and 
Schoeller et al. (1990). Underreporting of food 
consumption, as evaluated by the ratio of energy 
intake to basal metabolic rate, also appears to be 
greater for women and overweight people than for 
other population subgroups in NHANES III 1988-91 
(Briefel et al., in press). 

For males 20-59 and 60 years of age and older in 
NHANES III 1988-91 and 20-59 and 60-74 years of 
age in HHANES 1982-84, median intakes from food 
of vitamin A, vitamin E, vitamin B6, magnesium, 
zinc, and copper were at or below the RDA or 
ESADDI values for these nutrients. Median intakes 
of calcium were below RDA values for non-Hispanic 
black males 20-59 years of age and all males 60 
years of age and older in NHANES III 1988-91 and 
for all Hispanic males 20-59 and 60-74 years of age 
in HHANES 1982-84. Except for non-Hispanic 
black males 60 years of age and older, median daily 
intakes of sodium from food alone for all groups of 
adult males in NHANES III 1988-91 and HHANES 
1982-84 were greater than 2,400 mg. 

Median intakes of vitamin A, vitamin E, vitamin B6, 
calcium, magnesium, irou zinc, and copper were 
below RDA or ESADDI values for all racial/ethnic 
subgroups of females 20-59 and 60 years of age and 
older in NHANES III 1988-91 and 20-59 and 60-74 
years of age in HHANES 1982-84, except for non-
Hispanic white females 60 years of age and older in 
NHANES III 1988-91. Vitamin A and iron intakes 
in that last group were above recommended values. 
Median folate intakes were below RDA values for 
non-Hispanic black females 20-59 years of age and 
non-Hispanic black and Mexican-American females 
60 years of age and older in NHANES III 1988-91 
and for all subgroups of Hispanic females 20-59 and 
60-74 years of age in HHANES 1982-84. Perhaps 
associated with low folate intakes, median vitamin C 
intakes were below RDA values for most subgroups 
of Hispanic females in HHANES 1982-84. 
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Median intakes of thiamin, riboflavin, and niacin 
were below RDA values for Hispanic females 20-59 
and 60-74 years of age in HHANES 1982-84. This 
finding may suggest relatively low consumption of 
enriched grain products by Hispanic females, 
although intakes of thiamin, riboflavin, and niacin 
were not generally below RDA values in Mexican-
American adult females in NHANES III 1988-91. 
Only females 60 years of age and older in all 
racial/ethnic groups in NHANES III 1988-91 and 
HHANES 1982-84 had median sodium intakes from 
food alone that were lower than the recommended 
daily intake of 2,400 mg or less for adults. 
Estimated mean intakes of calcium, iron, magnesium, 
and copper frwm the Total Diet Study (1982-89) were 
somewhat higher for males and females 25-39 and 
60-65 years of age than median intakes for adults 
20-59 and 60 years of age and older in NHANES III 
1988-91. 

Findings from CSFII 1989-91 on intakes of vitamins 
and minerals from foods as percentages of the RDAs 
for adults 20 years of age and older, by income level, 
are shown in figures 6-11 and 6-12. With the 
exception of males in the household income level 
>350% of poverty, mean vitamin BGintakes were 
below RDA values for all males and females 
20 years of age and older. Mean calcium intakes 
were below the RDA for adult males with household 
incomes <13170 of poverty, and mean zinc intakes 
were below the RDA for adult males at all income 
levels. Mean intakes of calcium, iron, and zinc were 
below the RDA for adult females in all income 
groups. 

Data flom NHANES III 1988-91 and HHANES 
1982-84 also showed that median total fat intakes 
were >30’%0of calories and saturated fatty acid 
intakes were >10% of calories for adult males and 
females (tables 6-18 and 6-19). This observation was 
also reported by Loria et al. (1995) in a detailed 
analysis of differences in macronutient intakes 
among Mexican Americans, Cuban Americans, and 
Puerto Ricans in HHANES 1982-84. Data fmm 
CSFII 1989-91, shown in table 6-20, suggest that 
only about 21% of males and 25% of females 
20 years of age and older have total fat intakes s30% 
of calories in CSFII 1989-91. Somewhat higher 
percentages of white than black males and females 
20 years of age and older had total fat intakes =30% 
of calories. Income level and Food Stamp Program 
participation did not appear to be associated with 

percentages of individuals who had total fat intakes 
~ 30% of c~ories. Data from NHANES III 1988-91 
also indicated tit 23% and 25% of adults 20 years 
of age and older met the recommendations for total 
fat intakes s30% of calories and saturated fatty acid 
intakes <10% of calories, respectively (Lewis et al., 
1994). 

Median cholesterol intakes were greater than 
300 mgJd for non-Hispanic black and Mexican-
American males but not for non-Hispanic white 
males 20-59 years of age, for males 60 years of age 
and older, or for females 20-59 and 60 years of age 
and older in any racial/ethnic group in NHANES III 
1988-91. The median cholesterol intakes for 
Mexican-American males were consistently lower for 
all age groups in NHANES III 1988-91 than in 
HHANES 1982-84. Median dietary fiber intakes 
were below recommended intakes (20-30 gJd) for 
adults in bolh surveys. 

Adequacy of median nutrient intakes appeared similar 
for younger and older adults in all racial/ethnic 
groups in 1988-91 when evaluated as a percentage of 
the RDA value for the appropriate age-sex group. 
When median nutrient intakes of older people were 
less than 100% of the RDA, median intakes of adults 
20-59 years of age were also less than 100% of the 
RDA. However, when differences were seen, the 
actual percentages of the RDA tended to be lower for 
older than younger adults, and percentages of the 
RDA tended to be lower for non-Hispanic blacks and 
Mexican Americans than for non-1-lispauic whites 
60 years of age and older. 

Mean l-day nutrient intakes from food from the 
Strong Heart Dietary Study (1989-91) (table 6-23) for 
American Indians 45-59 and 60-74 years of age 
residing in Arizona, 0klahom4 and South Dakota 
were determined using the data-collection and data-
analysis methodologies used for NHANES HI 
1988-91. Mean nutrient intakes for these groups 
showed similarities to median intakes for other 
racial/ethnic subgroups reported in NHANES III 
1988-91 and HHANES 1982-84. Mean food energy 
intakes were below RDA values for American Indian 
males and females in both age groups. Mean vitamin 
A intakes were below RDA values for American 
Indian males and females residing in Arizona but not 
in Oklahoma or South Dakota. Mean intakes of total 
fat as a percentage of calories were consistently 
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Figure 6-11. Nutrient intakes as percentages of the 1989 Recommended Dietary Allowances (RDAs) of people 
20 years of age and older for selected vitamins: mean per individual per day over 3 days, by sex and income 
level, 1989-!31 

NOTE: Data me from table A,F6-7,8,9,1 0,11,12 in appendix VA. These vitamins were selected because they were considered 
by EPONM in 1989 to be current or potential public health issues (LSRO, 1989). Income level was determined by dividing 
income by the appropriate Federal Poverty Income guideline. 

SOURCE: USDA, CSFII, 1989-91. 
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Figure 6-12’. Nutrient intakes as percentages of the 1989 Recommended Dietary Allowances (RDAs) of people 
20 years of age and older for selected minerals: mean per individual per day over 3 days, by sex and income 
level, 1989-91 

NOTE: Data are from table A.F6-7,8,9,1 0,11,12 in appendix VA. These minerals were selected because they were considered 
by EPONM in 1989 to be current or potential public health issues (LSRO, 1989). Income level was determined by dividing 
income by the appropriate Federal Poverty Ilncome guideline, 

SOURCE: USDA, CSFH, 1989-91, 

140 



Table 6-23. Mean l-day nutrient intakes of American Indians 45-74 yeas of age, by sex, age, and State of 
residence, compared with the 1989 recommended values or other criterio~ 1989-911 

State of residence RDA value or other 
Nutrient, sex, and age criterion for 
in years Arizona Oklahoma South Dakota comparison 

Food energy (kcal) 
Males 

45-59 2,177 2,156 2,095 2,300 
60-74 1,621 1,567 1,594 

Females 
45-59 1,644 1,656 1,801 1,900 
60-74 1,476 1,204 1,469 

Vitamin A (pg RE) 
Males 

45-59 778 1,164 1215 1,000 
60-74 886 1,068 1,003 1,000 

Females 
45-59 781 1,037 1,323 800 
60-74 954 833 1,119 800 

/3-cruotene(pg) 
Males 

45-59 1,672 2,823 3,034 None 
60-74 1,590 2,604 2,477 None 

Females 
45-59 2,028 2,832 3,767 None 
60-74 2,336 2,057 2303 None 

Vitamin C (mg) 
Males 

45-59 116 119 91 60 
60-74 79 101 75 60 

Females 
45-59 98 142 108 60 
60-74 122 101 89 60 

Lron(mg) 
Males 

45-59 20 15 15 10 
60-74 17 11 11 10 

Females 
45-59 16 13 12 10 
60-74 15 9 10 10 

Total fat (g) 
Males 

45-59 78 92 90 None 
60-74 65 63 64 None 

Females 
45-59 67 69 72 None 
60-74 56 48 58 None 
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Table 6-23,. Mean l-day nutrient intakes of American Indians 45-74 years of age, by sex, age, and State of 
residence, com~ared with the 1989 recommended values or other criterion. 1989-9l-continued 

State of residence RDA value or other 
Nutrient, sex, and age — criterion for 
in years 

Total fat (% kcal) 
Males 

45-59 
60-74 

Females 
45-59 
60-74 

Cholesterol (mg) 
Males 

45-59 
60-74 

Females 
45-59 
60-74 

Dietary fiber (g) 
Males 

45-59 
60-74 

Females 
45-59 
60-74 

Arizona Oklahoma South Dakota comparison 

32 38 39 302 
36 36 36 30 

37 38 36 30 
34 36 36 30 

447 328 418 3001 
447 288 240 3(XI 

435 276 279 300 
361 190 269 300 

23 17 15 20-303 
16 13 12 20-30 

16 14 15 20-30 
17 11 12 20-30 

‘Data are from table A.T6-23 in appendix VA.

‘Total fat and cholesterol intakes are compared with recommendations by the Expert Panel on Detection, Evaluation, and Treatment of

High Blood Cholesterol in Adults (Adult Treatment Panel II) (1993).

‘Dietary fiber intakes are compared with recommendations by the National Cancer Institute (1987).


SOURCE HHS, Strong Heart Dietary Survey, 1990-91. 

above 30% of calories, and mean intakes of dietary 
fiber were below the recommended intake of 
20-30 g/d for healthy adults. Mean cholesterol 
intakes for males and for females residing in Arizom 
and for males 45-59 years of age in South Dakota 
were far above 300 mg/d. 

Pregnant females 

Mean daily nutrient intakes based on repotted food 
consumption for all pregnant females in the 
NHANES 1[111988-91 population and for non-
Hispanic white, non-Hispanic black, and Mexican-
American subgroups are shown in table 6-24. 
NHANES 1[111988-91 had dietary data for 
169 pregnant females: 40 non-Hispanic whites, 
53 non-Hispanic blacks, 74 Mexican Americans, and 
2 classified as “other” race/efhnicity. 

For pregnant non-Hispanic white, non-Hispanic black, 
and Mexican-American females in NHANES 111 
1988-91, the mean intakes of vitamin Bb, folate, 
calcium, iron, magnesium, and zinc were less than 
the 1989 RDAs for pregnant females. Mean daily 
vitamin E intakes were also lower than recommended 
levels for the non-Hispanic white and non-Hispanic 
black pregnant females. Of the pregnant females in 
NHANES III 1988-91, 65% reported taking a 
vitamin-mineral supplement in the past month. 
Therefore, total mean nutrient intakes may have been 
expected to be higher than those reported in 
table 6-24. 

Two noteworthy differences were found among the 
three racial/ethnic groups. Non-Hispanic black 
pregnant females had the lowest mean daily calcium 
intake. Mean cholesterol intake of non-Hispanic 
white pregnant females was lower than the mean 
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Table 6-24. For pregnant females, daily mean nutrient intakes ffom food, by race/ethnicity, 1988-911 

1989 AUpregnant Non-Hispanic Non-Hispanic Mexican 
Nutrient RDA females white black American 

Food energy (kcal) — 2,282 2,265 2,335 2,184 

Energy horn total fat (% kcal) — 36.1 36.2 37.4 34.4 

Energy from saturated fatty acids 
(% kcal) — 13.3 13.6 12.8 12.6 

Energy from monounsaturatedfatty 
acids (% kcal) — 13.0 13.0 13.8 12.1 

Energy horn polyunsaturatedfatty acids 
(% kcal) — 7.1 7.1 7.8 6.9 

Energy from carbohydrate (% kcal) — 50.7 50.8 48.7 51.8 

Energy from protein (% kcal) — 14.6 14.5 14.9 15.3 

Energy from alcohol (% keal) — 0.2* (-J3* O.-J* fJJ* 

Protein (g) 60 85 84 88 82 

Dietary fiber (g) — 14.5 14.3 13.3 18.7 

Cholesterol (mg) — 299 274 373 365 

Vitamin A (pg RE) 800 1,043 957 1,475* 905 

Carotenes (pg RX) — 409 368 411* 771 

Vitamin E 
(mg a-tocopherol equivalents) 10 9.4 12.0 

Vitamin C (mg) 

Thhmin (mg) 

Riboflavin (mg) 

Niacin (mg) 

Vitamin BG(mg) 

Folate (pg) 

Vitamin B,, (pg) 

Calcium (mg) 

Phosphorus (mg) 

Iron (mg) 

Magnesium (mg) 

Zinc(mg) 

Copper (mg) 

Sodium (mg) 

Potassium (mg) 

70 128 108 140 147 

1.5 1.8 1.8 1.9 1.8 

1.6 2.2 2.2 2.2 2.3 

17 23.3 23.2 24.6 20.7 

2.2 

400 

2.2 5.5 4.8 8.7* 5.1 

1,200 

1,200 1,428 1,449 1398 1,501 

30 

320 

15 

— 1.3 1.2 1.4 1.3 

— 3,681 3,784 3,712 3,162 

— 22336 2,893 2,658 2,935 

lData are from table A.T6-24 in appendix VA. Shaded values indicate intakes that are below the 1989 Recommended Dietary Allowance 
(RDA). Nutrient intakes calculated from single 24-hour recalls. Values do not include nutrient intakes fmm dietary supplements. Based 
on a sampleof 169 pregnant females, there were 40 non-Hispanic whites, 53 non-Hispanic blacks, 74 Mexican Americans, and 2 
classified as “other.” A dash (—) indicates that there is no RDA for that nutrient for pregnant women. An asterisk (*) indicates a 
statistic that is potentially unreliable because of small sample size or large coefficient of variation. 

SOURCE HHS, NHANES III, 1988-91. 
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intakes of both non-Hispanic black and Mexican-
American pregnant females, whose mean intakes 
exceeded 300 mg/d. 

Dietary supplement use 

Information on the use of vitamin and mineral 
supplements from the 1980 FDA Vitamin/Mineral 
Supplement Intake Survey (Levy and Schucker, 1987; 
Stewart et al., 1985), NFCS 1977-78 (Moshfegh, 
1985), and CSFII 1985-86 (USDA, 1985, 1986) that 
was summarized in the second report on nutrition 
monitoring indicated that at least 35-40% of the U.S. 
population used vitamin andl/ormineral supplements. 
Dietary supplement use was reported by higher 
percentages of women than men and by higher 
percentages of older than younger people (LSRO, 
1989). 

Data on the use of vitamin and mineral supplements 
have been published from the NHANES I 
Epidemiologic Follow-up Study (NHEFS), the 1986 
National Health Interview Survey (NHIS) on Vitamin 
and Mineral Supplements, and the 1987 and 1992 
NHIS Cancer Risk Factors Supplement. Data on 
dietary supplement use in NHANES III 1988-91 and 
the 1991 Longitudinal Followup to the 1988 National 
Maternal and Infant Health Survey are ]presented in 
this report. Because of the differences in the 
questions asked, the products included, the 
populations targeted, and the methodologies used, 
comparisons were not made among surveys in this 
report. Results from all of the surveys do indicate, 
however, that a substantial proportion of the U.S. 
population uses dietary supplements. 

In an analysis of the use of vitamins and minerals 
and mortality in the NHEFS (Kim et al., 1993), 
baseline data on 10,758 NHANES I 1971-74 
participants 25-74 years of age (at baseline) indicated 
that 23% reported regular (daily) use of vitamins and 
minerals; 10% reported irregular use (at least once a 
week but less than daily); and 68% reported not 
using supplements at least weekly. Regular use of 
vitamin and mineral supplements was highest for 
older, white individuals; for females in general, for 
people with 13 years of education or more; for 
individuals with higher nutrient intakes from food; 
for people with lower body mass index (BMI); for 
people with a past history of smoking; for people on 

special diets; and for females who drank alcohol 
regularly (Kim et al., 1993). 

Data have been published from NHIS 1986 on the 
prevalence of the use of vitamin and mineral 
supplements, nutrient intakes from supplements, and 
demographic characteristics of supplement users 
(Moss et al., 1989) and on the characteristics of 
vitamin- and mineral-supplement products (Park 
et al., 1991). In that survey, data were collected on 
the prevalence of use, the nutrient composition of the 
products consumed, and the dosage and ffequency of 
use by adults 18 years of age and older and children 
2-6 years of age during the 2-week period preceding 
the survey. Information on whether the supplement 
was consumed under a doctor’s prescription was also 
collected. To estimate supplement use by the self-
prescribing user population (self-supplementation), 
Moss et aI. (1989) deleted from their analysis people 
who used supplements prescribed by a doctor and 
pregnant and lactating females (supplement use 
during pregnancy or lactation was not expected to 
reflect the usual supplement-use practices by these 
women). 

In NHIS 1986, use of vitamin and/or mineral 
supplements was reported for about 43 YOof children 
2-6 years of age (table 6-25). In adults, more 
females than males reported using vitamin and/or 
mineral supplements within the past 2 weeks and, for 
both sexes, reported use was greatest for adults 
45-64 years of age. White adults and children were 
more likely than blacks to use dietary supplements. 
Individuals with incomes at or above poverty were 
more likely to report use of vitamin and/or mineral 
supplements than were those with incomes below 
poverty. Use was also higher in adults of all ages 
with higher education levels and in children who had 
parents or guardians with higher education levels. 
More than 70% of all vitamin-mineral supplements 
used by adults and children were taken every day. 

Estimates were also made of the percentage of people 
using vitamin and/or mineral products classified as 
single ingredient, multivitamin, multivitamin plus 
iron, other vitamin combinations, multimineral, other 
mineral combinations, and other vitamin-mineral 
combinations (Moss et al., 1989). Single vitamins 
and vitamin-mineral combinations were the types of 
products most commonly taken by adults. 
Multivitamins were the most-often-used vitamin 
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Table 6-25. Percentage (unadjusted) of children 2-6 years of age and adults >18 years of age who reported 
taking vitamin and/or mineral supplements in the past 2 weeks, by sex, selected demographic characteristics, and 
age, 1986 (%)1 

Selected Overall ChiI&en 2-6 
characteristics population years of age 

Sex 
Male 31.2 44.4 
Female 41.3 42.2 

Race and sex 
White 

Male 32.9 47.1 
Female 43.7 45.4 

Black 
Male 18.7 30.0 
Female 23.8 30.5 

NHIS poverty index 
qoverty 24.2 27.3 
2poverty 38.7 48.2 

Educationz 
<12 years 25.5 26.9 
12 years 36.0 40.1 
213 JW+US 44.5 51.0 

1844 years of age 

30.2 
38.6 

32.1 
40.5 

18.9 
25.9 

23.8 
36.9 

20.3 
31.2 
42.6 

Adults 

45-64 years of age 265 years of age 

32.7 32.2 
46.2 42.4 

34.3 33.8 
49.4 44.6 

22.4 9.7* 
22.1 17,3 

24.2 25.7 
41.8 40.3 

26.3 30.7 
42.1 45.3 
49.3 47,3 

‘Values exclude pregnant or lactating females and people using vitamin or mineral supplements only under doctors’ prescription. An

asterisk (*) indicates a statistic that is potentially unreliable because of small sample size or large coefficient of variation.

‘Education of individuals is shown for people >18 years of age, and education of responsible adult is shown for children 2-6 years of age.


SOURCEk HHS, NHIS Vitamin and Mineral Supplement Intake Smvey, 1986 (Moss et al., 1989).


product for children 2-6 years of age, and iron was 
the mineral most often taken by children in this age 
group. For adults, vitamin C was the most 
commonly consumed vitamin from supplements, 
reported by nearly one-third of all respondents. 
Calcium and iron were the minerals most often 
consumed by adults. 

The 50th, 90th, and 95th percentiles of average daily 
intakes were also estimated for each vitamin and 
mineral contained in the supplements reported. For 
adults of both sexes, 50th-percentile intakes provided 
by the supplements for most vitamins were between 
100% and 200% of the RDA, for all minerals, 
50th-percentile intakes were below 200% of the RDA 
or the mid-range level of the ESADDL At the 90th 
percentile, average daily intakes of vitamin C, 
vitamin E, thiamin, riboflavin, vitamin BG,and 
vitamin BIZby both sexes were more than 15 times 
the RDA for those nutrients. At the 95th percentile, 

average daily intakes of thiamin, riboflavin, 
vitamin Bb,and vitamin Blz by both sexes were more 
than 30 times the RDA for these nutrients, and 
average daily intake of vitamin E by females was 
more than 35 times the RDA. For children 2-6 years 
of age, 50th-percentile intakes were between 100% 
and 20W of the RDA or the mid-range level of the 
ESADDI for most nutrients. Ninety-iifth-percentile 
intakes of nutrients for children 2-6 years of age were 
about four times the RDA or the mid-range level of 
the ESADDI for vitamin A, vitamin E, folic acid, and 
pantothenic acid and about 7.5 times the lU)A for 
vitamin C (Moss et al., 1989). 

In the Cancer Risk Factors Supplements for NHIS in 
1987 (Subar and Block, 1990) and 1992 (Slesinski 
et al., in press), adults 18 years of age and older were 
questioned about their use of any vitamin or mineral 
supplement in the past year and about frequency of 
intake of multivitamins, vitamin A, vitamin C, 
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vitamin E, and calcium in that time period. In 1987, 
51% of the population reported using a vitamin or 
mineral supplement in the past yew, in 1992, 46% 
reported doing so. The decline occurred in the white 
subgroup; the responses of blacks and Hispanics did 
not change during this time period. About 24% of 
individuals reported regular claily use of any of the 
specified supplements in 1987 and 1992. In both 
years, 9% of the population reported taking more 
than one type of supplement daily, with 5% reporting 
use of two different supplements and O.3% reporting 
taking all five specified supplements. Regular daily 
use of multivitamins went from 17% in 1987 to 19% 
in 1992, whereas use of calchun went from 6’%in 
1987 to 5% in 1992. Decreases in calcium-
supplement use were greatest in people 55-64 years 
of age and in females 18 years of age and older 
(Slesinski et al., in press). 

Data on the use of vitamin tind/or mineral 
supplements by people 2 months of age and older, 
including pregnant and lactating females, were also 
available ffom NHANES III 1988-91. ‘Vitamin-
mineral-supplement products included multiple 
vitamins, minerals, multiple vitamins and minerals, 
single nutrients, or combinations containing several 
nutrients. For single nutrients or combinations of a 
few nutrients to be included in the NHANES 111 
1988-91 analyses, at least one of the nutrients had to 
have an RDA or an ESADDI[. 

Of all the supplements reported in NHANES III 
1988-91, 6% were classified as nonvitamin and 
nonmineral dietary supplements. These products 
included amino acids and protein supplements, sports 
drinks, formula diets, herbs and plants, bee pollen, 
royal jelly, fiber, brewers’ yeast, wheat germ, lecithin, 
Iipotropics, and fish oils (except cod liver oil). These 
were not included in the tallies of vitamin-mineral-
supplement use unless the products had vitamins 
and/or minerals added to thelm. In addition, 7% of 
all supplements reported were classified as unknown 
products, and they were also excluded from the 
tallies. The “unknown” designation was for products 
whose names could not be ic[entified or did not 
include sufficient descriptive information for 
classification. 

Data on the prevalence of the use of vitamin and 
mineral supplements in the past month by the U.S. 
population 2 months of age and older from 
NHANES 1111988-91 are presented in table 6-26. 
For the total population, the prevalence of the use of 

all vitamin and/or mineral supplements appears to be 
about 40’%or higher for young children 1-5 years of 
age and females 30 years of age and older. For 
females, the prevalence of use was higher in each 
successive decade of age, particularly in females 50 
years of age and older. Fifty-one percent of females 
80 years of age and older reported that they had 
taken vitamin and/or mineral supplements in the past 
month. About 31-37% of males 30 years of age and 
older reported taking vitamin and/or mineral 
supplements in the past month, but prevalence of use 
did not increase with age to the extent that it did in 
females. Within racial/ethnic groups, prevalence of 
use was highest for non-Hispanic white males and 
females in all age groups. 

In addition to the NHANES III 1988-91 data for 
people 2 years of age and older, data from the 
1991 Longitudinal Followup to the 1988 National 
Maternal and Infant Health Survey indicated that 
about 50% of children 3 yea.mof age had used 
dietary supplements three or more times per week in 
the past month. 

Consistency within and among data 
sources for assessing change over time 

NNMRRP data can be used to assess dietary trends 
over time under certain conditions. Ideally, 
measurement procedures and the definition of study 
populations should be identical, and sampling 
procedures should be equivalent (Anderson, 1986). 
Although these conditions are rarely met in surveys, 
differences between cycles of periodic surveys are 
smaller than differences among surveys. For this 
reason, it is most appropriate to compare between 
cycles of a given survey rather than among surveys 
over time. Before a time trend is accepted as a real 
change, it should be observed over several 
consecutive time periods. 

III an effort to improve the quality of dietary 
information collected in surveys, changes have been 
made in methodology, such as developing automated 
data-collection procedures and improving probing 
techniques, improving interviewer training, and 
developing improved nutrient data bases for surveys. 
Although improvements in methodology and nutrient 
data bases may improve the data collected at one 
point in time, such changes may affect the 
comparability of data collected at different times. 
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Table 6-26. Percentage of children and adults 2 months of age and older who reported taking vitamin and/or 
mineral supplements in the past month, by sex, age, and race/ethnicity, 1988-91 (%)* 

Sex and age Overall DOINlkMiOIl Non-HisWmicwhite Non+kmnic black Mexican American 

Male 
2-11 months 26.6 29.4 16.9 23.2 
1-2 years 39.6 43.5 27.6 33.2 
3-5 years 42.1 47.4 28.2 31.3 
6-11years 31.1 33.8 21.8 19.2 
12-15 years 15.6 16.7 12.6 16.0 
16-19 years 24.3 28.0 10.3 19.8 
20-29 years 23.9 26.3 18.4 12.3 
30-39 years 30.7 32.1 25.6 23.5 
40-49 years 29.4 30.9 24.7 19.2 
50-59 years 33.0 34.2 24.5 28.0 
60-69 years 33.9 34.9 21.3 30.8 
70-79 years 33.3 33.6 32.8 30.7 
Z 80 J71XWS 36.6 38.0 24.7 39.4* 

2-11 months 21.4 21.9 12.6 26.7 
1-2 years 43.3 47.1 28.6 40.0 
3-5 years 42.2 47.4 29.7 39.6 
6-11 years 25.6 27.2 22.7 21.7 
12-15 years 20.0 21.5 13.7 20.1 
16-19years 30.1 31.6 20.1 21.4 
20-29 years 37.2 42.1 23.5 30.8 
30-39 years 41.9 45.0 36.0 25.9 
40-49 years 39.8 42.0 27.5 28.9 
50-59 years 45.0 47.4 36.7 39.2 
60-69 years 47.1 49.0 37.1 35.9 
70-79 years 47.8 49.3 37.3 46.4 
280 y-&s 51.0 53.0 31.0 45.5 

lData are from table A.T6-26 in appendix VA. “overallppulation” includes data for racial/ethnic groups not shown separately. 
Unknown or unrecognizable supplements were not counted as vitamin and/or mineral supplements. Nonvitamin, nonmineral dietary 
supplements such as herbs, food items, or formula drinks were not counted as vitamin and/or mineral supplements. Sample includes 
pregnant and lactating females. An asterisk (*) indicates a statistic that is potentially unreliable because of small sample size or large 
;oe?ficient of variati&. 

SOURCE: HHS, WANES IJl, 1988-91. 

In recognition of the potential for differences in 
nutrient intake data caused by differences in 
procedures and nutrient data bases used in NFCS 
1977-78 and 1987-88, HNIS conducted a “Bridging 
Study” to identify sources of artifactual differences 
between results of the two surveys (Guenther and 
Perloff, 1990 Guenther et al., 1994). Real changes 
in nutrient intakes were separated from changes that 
could be attributed to changes in the nutrient data 
bases between the two surveys and to procedural 
changes in the interview, in food identification 
practices, and in weight-conversionfactors. 
Revisions of the intake estimates from NFCS 
1977-78were made for those nutrients for which 
artifactual differences attributable to improvementsin 

the quality of nulrient data were identified (iron, 
magnesium, vitamin Bb, and vitamin BJ Because 
of these revisions, data horn NFCS 1977-78 and 
CSPII 1989-91 could be compared over time. 
Estimates for NFCS 1987-88 were also included in 
the time series; however, those estimates should be 
viewed with caution because of the low response rate 
of that survey. 

The effects of procedural changes and changes in the 
nutrient data bases used for NHANES II 1976-80, 
HHANES 1982-84, and NHANES III 1988-91have 
not been studied. Because of the introduction of an 
automated data-collection system and other 
procedural changes as well as the use of different 
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nutrient data bases for NHANES II 1976-80 and the 
more recent HHANES 1982-84 and NHANES III 
1988-91, comparisons over time were not made for 
these surveys. 

Trends irmnutrient intake 

Trends in nutrient intake are illustrated by data from 
NFCS 1977-78, NFCS 1987-88, and CSFII 1989-91. 
Effects of procedural and nutrient data base 
differences among the surveys have been investigated 
(Guenther et al., 1994; Guenther and Perloff, 1990). 
The procedural differences were not substantial, so 
these data were used for comparisons over time. 
Daily mean intakes of foodl energy over 3 days for 
males and females 20 yea.m of age and older are 
shown in figure 6-13. The values reported in the 
three surveys suggest only small changes in reported 
food energy intakes between 1977-78 and 1989-91. 

Kilocalories 

x NFCS 1977-78 1 
H NFCS I 9a7-ae 
~, CSFII 19s9-91 

. . . . . . . . . . . .----1. . . . . . . 

. . . . . . . . 

. . . . . . . 

. . . . . . . . . 

i 
Male Female 

Figure 6-1:3. Daiiy mean intake of food energy of 
people 20 years of age and older, over 3 days, by 
sex, 1977-78, 1987-88, and 1989-91 

NOTE: Data are from table A.F6-13 in appendix VA. 

SOURCE: USDA, NFCS, 1977’-78; NFCS, 1987-88; CSFII, 
1989-91. 

The distribution of food energy intake among total 
fat, protein, and carbohydrate for males and females 
20 years of age and older is shown in figure 6-14 for 
the three surveys. These values suggest that mean 
intakes of total fat as a percent of calories are 
decreasing and that mean intakes of carbohydrate as a 
percent of calories are increasing. Proportions of 
food energy provided by both total fat and 
carbohydrate appear to be changing in the direction 
recommended in the 1990 Dietary Guidelines for 
Americans (USDA and HHS, 1990). Although the 
proportion of food energy provided by total fat has 
decreased to about 34% of calories, it is still higher 
than the recommendation of 30% of calories or less 
recommended by the Expert Panel on Detection, 
Evaluation, and Treatment of High Blood Cholesterol 
in Adults (Adult Treatment Panel II) (1993), the 1990 
Dietary Guidelines for Americans (USDA and HHS, 
1990), and the Healthy People 2000 objectives 
(HIM, 1991). 

A recent analysis of the percentages of calories 
provided by total fat and saturated fatty acids in the 
United States since 1920 also indicated that these 
percentages fell steadily from about 1960 through 
1984. In 1984, total fat supplied about 36% of 
calories and saturated fatty acids supplied about 
12-13% of calories for the U.S. population (Stephen 
and Wald, 1990). This analysis was based on 
171 studies of food intakes of individuals published 
since 1920, but it did not include the NHANES data. 

Changes in daily mean intakes of iron and calcium of 
males and females 20 years of age and older over 
time are shown in figures 6-15 and 6-16. Mean iron 
intakes appear to have increased somewhat over this 
time period. Although the mean intakes for adult 
males were above the RDA values, the mean intakes 
were consistently below the RDA of 15 mg/d for 
adult females. Determining the reasons for the 
observed increase in iron intake over time requires 
more extensive analyses than could be undertaken for 
this report. However, the increase may be partially 

attributable to increased fortification of grains with 
iron and increased intake of grain products. Little 
change occurred in mean intakes of calcium between 
NFCS 1977-78 and CSFII 1989-91, Mean intakes of 
calcium remained well below the RDA of 800 mg/d 
for adult females. 

148 

2500 



------

------

----

----------------------------------

:::,:,
-----

,.:,::.......

Percent 
100 

80 

60 

4(y . . . . . . . . . . . . . -. . ..- . . . . . . . -
r 

. . . . . . . . .. -- . . . . . 

NFCS 
‘HJi

NFCS CSFII NFCS NFCS 
8 1 

CSFII 
1 

1977-78 1987-88 1989-91 197%78 1987-88 1989-91 

Male Female 

Figure 6-14. Daily mean percentage of kilocalories from carbohydrate, protein, and fat of people 20 years of age 
and older, over 3 days, by sex, 1977-78, 1987-88, and 1989-91 

NOTE: Data are from tables A.F6-14a through A.F6-14C in appendix VA. 

SOURCE: USDA, NFCS, 1977-78; NFCS, 1987-88; CSFII, 1989-91. 
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Figure 6-16. Daily mean intake of oalcium of people 
20 years of age and older, over 3 days, by sex, 
1977-78, 1987-88, and 1989-91 

NOTE: Data are from table A.F6-16 in appendix VA. 

SOURCE: USDA, NFCS, 1977-78; NFCS, 1987-88; CSFII, 
1989-91. 

Figure 6-15. Daily mean intake of iron of people 
20 years of age and older, over 3 days, by sex, 1977-
78, 1987-88, and 1989-91 

NOTE: Data are from table A.F6-I 5 in appendix VA. 

SOURCE: USDA, NFCS, 1977-78; NFCS, 1987-88; CSFII, 
1989-91. 
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Meeting dietary recommendations and long-
term health o~ectives 

The 1990 Dieta~ Guidelines for Americans (USDA 
and HHS, 1990) and certain of the Healthy People 
2000 objectives (HHS, 1991) are aimed at reducing 
health risks by targeting specific dietary changes. 
These include decreased intakes of total fat, saturated 
fatty acids, cholesterol, and sodium; increased intakes 
of fruits, vegetables, grain products, and foods rich in 
calcium; and moderate intake of sugars, salt, and 
alcohol. The food consumption data considered in 
this chapter provide some insight about how 
Americans’ intakes of foods and nutrients compme 
with these recommendations and objectives. 

Healthy People 2000 Objective 2.5 calls for reducing 
total dietary fat intake to an average of s 30% of 
calories and saturated fatty acid intake to <10’%of 
calories among people 2 years of age and older 
(HHS, 1991). Data from NHANES III 1988-91 
indicate that median intakes of total fat are greater 
than 30% of calories for age, sex, and racial/ethuic 
groups over 2 years of age. Median total fat intakes 
for these groups were about 34%. Data from CSFII 
1989-91 suggest that fewer than 20% of children 
6-11 years of age and adolescents 12-19 years of age 
and only 21-25% of adults 20 years of age and older 
are consuming diets with s 309i0or less of the calories 
from total fat. Additionally, data from NHANES 111 
1988-91 show that median saturated fatty acid intakes 
provide about 12-13% of calories, above the target of 
<10% of calories. 

Results in published papers support these findings. 
For example, the Centers for Disease Control and 
Prevention (CDC, 1994) and.the Healthy People 2000 
Nutrition Objectives Work Group (Lewis et al., 1994) 
also analyzed the NHANES III 1988-91 data and 
reported ‘hat total fat and saturated fatty acids 
provided on average 34% and 12% of calories, 
respectively, for people 2 years of age and older. In 
addition, those papers also rleported a slight reduction 
in total fat intakes comparedl with those found in 
NHANES 1[11976-80. In the late 1970s, total fat and 
saturated fatty acids provided 36% and 13% of 
calories, respectively (CDC, 1994, Lewis et al., 
1994). The upper limits of the recommendations for 
total fat and saturated fatty acid intakes are maximum 
individual goals. Therefore, the mean or median 
intakes will have to be below 309Z0of calories for 
total fat and below 10% for saturated fatty acids if 

the U.S. population is going to meet these 
recommendations. 

Median cholesterol intakes were within the 
recommended range (c300 mg/d) for non-Hispanic 
white males and for females in all age and 
racial/ethnic groups in NHANES III 1988-91. 
Median cholesterol intakes were above 300 mg/d for 
non-Hispanic black and Mexican-American males 
16-19 and 20-59 years of age in NHANES III 
1988-91. Mean cholesterol intakes in NHANES 111 
1988-91 (McDowell et al., 1994) were higher than 
the medians reported here and were often above 
300 mg/d for males 12 years of age and older in all 
three racial/ethnic groups. 

High sodium intake has been associated with 
increased risk for hypertension. Current status with 
regard to meeting Healthy People 2000 Objective 2.9 
to reduce sodium intake (HHS, 1991) was discussed 
earlier in this chapter (see “Discretionary Salt Use”). 

Healthy People 2000 Objective 2.6 specifies that 
people consume 5 or more servings of fruits and 
vegetables (including legumes) and 6 or more 
servings of grain products every day (HHS, 1991). 
This objective refleets the recommendation shown in 
the 1990 Dieta?y Guidelines for Americans (USDA 
and HHS, 1990) and the Food Guide Pyramid 
(USDA, 1992) to eat a minimum of 2 servings of 
fruit, 3 servings of vegetables, and 6 servings of 
grain products every day. 

Vegetables and fruits are consumed in many forms, 
and estimating of intake has been difficult. NCI and 
USDA have developed methodologies for quantifying 
consumption of fruits and vegetables (Krebs-Smith 
et al., in press a). Use of these methodologies for 
analyzing data from CSFII 1989-91 provided au 
estimate of 4 servings per day as the mean intake of 
fruits and vegetables in the adult U.S. population 
(Cleveland et al., 1995; Krebs-Smith et al., in press rL 
Lewis et al., 1994). The deftition of fruits and 
vegetables used for this estimate included fruits and 
vegetables in mixed dishes but exciuded tits and 
vegetables in potato chips, condiments, and candies. 
Although the estimate of 4 servings per day may 
imply that the U.S. population is not far below 
Healthy People 2000 Objective 2.6 and the 
recommendations in the 1990 Dietary Guidelines for 
Americans, additional analyses indicate that fewer 
than one-third of people 20 years of age and older 
met the target of 5 or more servings per day. More 
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than half of adults consumed less than 1 serving of 
fruit daily. Dietary fiber intakes of adults in 
NHANES III 1988-91 were also consistently below 
20 g/d (table 6-18). Preliminary analyses finm NCI 
suggested that the majority of children and 
adolescents also do not consume 5 servings of fruits 
and vegetables daily (Krebs-Smith et al., in press b; 
Lewis et al., 1994). 

Low intakes of calcium have been associated with 
higher risks for osteoporosis, hypertension, and colon 
cancer (NRC, 1989b). Healthy People 2000 
Objective 2.8 calls for an increase in calcium intake 
so that 50% of youth 12 through 24 years of age and 
50% of pregnant and lactating women consume 3 or 
more servings of calcium-rich foods daily (about 
900 mg calcium) and at least 50% of people 25 years 
of age and older consume 2 or more servtigs daily 
(about 600 mg calcium) (HHS, 1991). Mediau 
intakes from NHANES III 1988-91 (table 6-21) 
suggest that more than 50% of non-Hispanic black 
males 12-15 years of age and non-Hispauic white, 
non-Hispanic black, and Mexican-American females 
12-15 and 16-19 years of age consume fewer than 
3 servings of calcium-rich foods daily. Mean 
calcium intakes of pregnant non-Hispanic black 
females may be low (table 6-24). Although mean 
calcium intakes for pregnant non-Hispanic white and 
Mexican-Anerican females were higher than those of 
pregnant non-Hispanic black females, this does not 
mean that substantial proportions of females in either 
of those groups are consuming 3 or more servings of 
calcium-rich foods daily. More than 50% of females 
20-59 years of age and 60 years of age and older in 
the three racial/ethnic groups and more than 50% of 
non-Hispanic black males 60 years of age and older 
in NHANES Ill 1988-91 failed to consume 2 or more 
servings of calcium-tich foods daily. 

Summary of findings 

Data on food consumption in CSFII 1989-91 
provided an indication of the percentage of people 
who used foods categorized by commodity groups 
over a 3-day period. Virtwdly all people reported 
using grain products. Mixtures, mainly grain, a 
catego~ that included such items as pizza 
enchiladas, and egg rolls, were consumed by higher 
percentages of children and adolescents than by 
adults. Consumption of white potatoes was reported 
by about 70% or more of people. Higher percentages 
of adults than children and adolescents reported using 

most categories of vegetables. Only 5995 of black

males 20 years of age and older reported eating fruit

during the 3 days of dietary data collected in CSFII

1989-91, and about 70% of adolescent males and

females, white adult males, and black adult females

reported eating fruits. Higher percentages of adults

reported consuming fruit with each increment in

income level, but, regardless of income level, higher

percentages of adult females than males reported

consuming fnits. Additional analyses have indicated

that, on average, the general population of the United

States consumes 4 servings of fruits and vegetables

per day. However, fewer than one-third of the U.S.

adult population consumes 5 or more servings per

day, as recommended in the Healthy People 2000

Objective 2.6.


Higher percentages of adults of both sexes reported

consuming beef and fish and shellfish at each

increment in income category, whereas percentages of

adults who reported use of poultry and pork were

similar across income levels. The highest

percentages of adults reporting consumption of eggs,

including whole eggs, egg substitutes, and eggs in

other forms, were in the income category <131’%0of

poverty, with higher percentages of black adults than

whites reporting use of eggs and egg products when

all income categories were combined. Use of total

fats and oils, table fats, and salad dressings was

reported by higher percentages of adults at each

increment in income category. Higher percentages of

white than black adults reported using salad

dressings.


Notable differences were observed among types of

milk consumed by black and white adults, with

higher percentages of black adults consuming whole

milk and higher percentages of white adults

consuming low-fat and skim milks. The highest

percentage of adults using whole milk was in the

<13 1% of poverty category with each increment in

income level, the percentage of adults using whole

milk decreased. Higher percentages of adults than

children and adolescents reported using skim milk,

whereas higher percentages of children and

adolescents reported using whole milk. The highest

percentages of users of regular fiwit drinks and ades

were among children, and the highest percentages of

users of regular soft drinks were among adolescents

and young adults. Higher percentages of adults than

adolescents or children reported use of low-calorie

carbonated soft drinks. Higher percentages of adults

in higher than in lower income categories reported
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using low-calorie soft drinks; higher percentages of 
females than males reported using these products at 
each income level. 

Analysis of data on nationally representative samples 
in NHANES III 1988-91 and CSFII 1989-91 suggests 
that about 9-13% of individuals living in low-income 
families and households experience some degree of 
food insufilciency and that the prevalence may be 
higher in Mexican Americans and non-Hispauic 
blacks than in non-Hispanic whites. The samples for 
these surveys do not inclucle certain groups at higher 
risk of food insufficiency, such as homeless people, 
migrant workers, American Indians living on 
reservations, and some institutionalized people. 
Surveys that add to the information from 
NHANES III 1988-91 and CSFII 1989-91 are needed 
to evaluate the extent of food insu.fflciency in the 
United States. 

Median intakes in NHANE!S III 1988-91 and 
HHANES 1982-84 for foold energy, protein, vitamins, 
and minerals ranged from near the RIJAs to several-
fold greater than the RDAs for infants 2-11 months 
of age. These analyses excluded breastfed infants, 
and the high intakes reported for infants may reflect 
the levels of nutrients in infant formulas. 

Analysis of data from NHANES III 1988-91 and 
HHANES 1982-84 indicated that median intakes of 
total fat and saturated fatty acids as a percentage of 
calories were generally higher than recommended 
amounts for children 3-11 years of age, adolescents, 
and adults. Median cholesterol intakes were higher 
than recommended levels for non-Hispanic black and 
Mexican-American males 16-59 years of age. 
Median soIdhm intakes from food alone were also 
above RDA values for children 6-11 years or age, 
adolescents, and adults. Mean intakes of these 
nutrients were also above RDA values for American 
Indians 45-74 years of age living in thee States. 
Lowering the intakes of these nutrients is a goal in 
the Healthy People 2000 objectives and in the 1990 
Dieta~ Guidelines for Americans. 

Median food energy intakes in NHANES III 1988-91 
and HHANES 1982-84 were lower than 1989 
Recommended Energy Intakes for children, 
adolescents, and adults. This finding suggests 
underreporting of food consumption, 
recommendations for food energy intakes that are 
higher than energy expenditures of many people, 

and/or low energy expenditures, rather than 
inadequate food energy intakes. 

Median intakes from food for vitamin A, vitamin E, 
vitamin BG,zinc, and copper were below RDA or 
ESADDI values for most age, sex, and racial/ethnic 
subgroups. In addition, median intakes of several 
other nutrients were below RDA values for certain 
age, sex, and racial/ethnic subgroups. Median iron 
intakes were below the RDA value for children 
1-2 years of age, adolescent females, and adult 
females 20-59 years of age. Median calcium intakes 
were below RDA values for non-Hispanic black 
children 1-11 years of age, all adolescents except 
non-Hispanic white males 12-15 years of age, all 
females 20-59 years of age and 60 years of age and 
older, non-Hispanic black males 20-59 years of age, 
and all males 60 years of age and older. Median 
intakes of magnesium were also below RDA values 
for all adolescents and adults except adolescent males 
12-15 years of age. Median folate intakes were 
below RDA values for non-Hispanic black females 
16-19 and 20-59 yearn of age and for non-Hispanic 
black and Mexican-American females 60 years of age 
and older. Median intakes of thiamin, riboflavin, and 
niacin were below RDA values for Hispanic females 
20-59 and 60-74 years of age in HHANES 1982-84, 
suggesting that the consumption of enriched grain 
products may be relatively low in these groups. That 
finding, however, was not generally observed in 
Mexican-American adult females in NHANES III 
1988-91. 

With few exceptions, the occurrence of median 
nutrient intake below the RDAs was similar for 
younger adults (20-59 years of age) and older adults 
(60 years of age and older). Median calcium intakes 
were below the RDA for males and females 60 years 
of age and older, but this was also the case for 
females 20-59 years of age. Median total fat and 
saturated fatty acid intakes were above recommended 
levels in younger and older adults; however, median 
cholesterol intakes were below 300 mg/d for males as 
well as females 60 years of age and older. 

Substantial proportions of the U.S. population use 
dietary supplements, as indicated by data from 
surveys including the NHIS 1986, NHIS 1987, NHIS 
1992, NHANES I 1971-74, NHANES 111976-80, 
NHANES III 1988-91, and the 1991 Longitudinal 
Followup to the 1988 National Maternal and Infant 
Health Survey. Data from these surveys were not 
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compared directly because of methodological 
differences among the surveys. NHAN.ES III 
1988-91 data suggested that the prevalence of the use 
of all vitamin-mineral supplements was about 40% or 
higher for children 1-5 years of age and females 
30 years of age and older. For females, the 
prevalence of use increased with age, particularly in 
those 50 years of age and older. About 31-37% of 
males 30 years of age and older reported taking 
vitamin-mineral supplements in the past monw but 
the prevalence of use did not increase with age to the 
extent that it did in females. Among racial/ethnic 
groups, prevalence of use was highest for non-
Hispanic white males and females. 

Gaps in knowledge 

Food consumption 

Foods are consumed in a wide variety of forms and 
mixtures. A great deal of specific information about 
foods consumed was collected in the NHANES III 
1988-91 and CSFII 1989-91, as evidenced by the 
inclusion of approximately 6,500 food identification 
numbers in the Survey Nutrient Data Base used with 
food consumption data from those surveys. Food 
sources of nutrients need to be captured for foods in 
the form(s) in which the foods are eaten. Obtaining 
appropriate information to use in estimating intakes 
of specific foods and food sources of nutrients has 
been difficult. For example, obtaining quantitative 
estimates of the consumption of specific grain 
products such as rice is problematic because rice is 
consumed not only as a simple food but as a 
component of complex foods (e.g., multigrain ready-
to-eat cereals and rice pudding) and mixed dishes 
(e.g., casseroles, sushi, and frozen entrees). 
Obtaining quantitative estimates of tie consumption 
of mixed dishes (e.g., pizza) is especially problematic 
with the current system of aggregating about 
6,500 seven-digit food identification numbers into 
approximately 200 three-digit food identification 
numbers. 

A system is needed that provides a degree of 
aggregation that is intermediate between the Survey 
Nutrient Data Base seven-digit food identification 
numbers, which are too detailed for estimation of 
intakes of specific foods, and the three-digit food 
identification numbers, which provide too little detail. 
Generic groupings of food mixtures could be 
developed to address this need. For example, 

classi@ing pizza as “pizza” rather than including it 
under “mixtures, mainly grain” or listing it by 
specific type of pizza (e.g., pepperoni, cheese, 
mushroom) would make it possible to determine 
calcium and total fat intakes provided by pizza for 
specific age and sex groups in the population. This 
type of information would lend itself to the 
formulation of more specific dietary 
recommendations targeted to certain population 
subgroups. 

Little information is available about associations of 
food consumption patterns with intakes of nutrients 
such as total fat and calcium. Likewise, little is 
known about the contributions to nutrient intakes of 
prepared foods and foods consumed away Ilom 
home. Sodium and total fat contents may be higher 
for prepared foods and foods consumed away from 
home and cannot be modified easily by the 
consumer. Greater knowledge about these aspects of 
food consumption would enhance nutrition education 
efforts. 

More detailed information is needed to quantify water 
consumption, including whether the water is bottled 
water or tap water and, for tap water, whether the 
origin is a city water supply, a well, or other source. 
In addition to water consumed as drinking water, 
information is needed for type and amounts of water 
used to prepare beverages and foods. When 
information about intake of nutrients from water is 
needed, data are needed for amounts of mineral 
elements in water in addition to information on 
amounts of water consumed. Because mineral 
concentrations in water supplies vary among 
localities, region-specific data on water composition 
are required. 

The information about consumption of alcohol and 
alcoholic beverages that was used for this report is 
insufficient. The most likely cause of inaccurate 
intake information is underreporting. Because not all 
people consume a.Icoholic beverages, in contrast to 
most other categories of foods, estimates of intakes of 
alcohol are more accurate when statistics are 
calculated on the basis of drinkers only. 
Improvements in consumption information, such as 
more complete reporting by drinkers, more specific 
descriptions of beverages consumed, and analysis of 
alcohol consumption by users only, are needed to 
evaluate the effects of alcohol intake on health and 
disease status in the U.S. population, 
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Although national surveys such as NHANES III 
1988-91 and CSFII 1989-91 have provided estimates 
of the prevalence of food insufilciency in the U.S. 
population, the nature of the insufficiency 
(i.e., chronic, cyclic, or intermittent) is not known. 
Identifying factors that contribute to the occurrence 
of food insufficiency is difficult. Also, these surveys 
do not include certain groups at higher risk of food 
insufficiency, such as homeless people, migrant 
workers, American Indians living on reservations, and 
some institutionalized people. Finally, knowledge is 
lacking about long-term effects of food insufficiency 
on nutritional status including anthropometric 
indicators and health status. 

Comparing data on per capita food consumption 
(disappearance data), individual food consumption 
(survey data), and estimates of consumption derived 
from direct analysis of core foods is very difficult 
because food consumption data must be broken down 
to the individual ingredient IIeveland converted to the 
commodity data used for the disappearance data. 
Having a set of common food categories and 
descriptor for those categories fiat could be applied 
to all of these types of data would pennit more 
comparisons between sources. USDAS Food 
Grouping System is being developed to connect these 
data sources. The usefulness of the system is 
currently limited by the incomplete automation of the 
system. 

In addition to gaps in knowledge about food 
consumption, the absolute and relative accuracy of 
dietary intake data and the effects of inaccurate data 
on estimates of consumption of specific foods and 
nutrient intakes are unknown. The underreporting of 
total food consumption has been documented in 
several studies, which have found that it occurs to a 
greater extent in women and overweight people than 
in other population subgroups. Because it is also 
unknown whether underreporting occurs for all foods 
or is more likely to occur for certain foods, the 
degree of bias in nutrient intake is difficult to predict. 
Cultural differences in the perception of food 
consumption may also lead to inaccuracies in 
reporting. 

Nutrient Intakes from food 

The criteria available for evaluating dietary adequacy 
are limited. Information on mean requirements and 

on distributions of requirements for most nutrients for

most age-sex groups appears to be scarce, which

limits the use of the probability approach for

assessing the dietary adequacy of populations. Even

less is known about criteria for identifying risk of

excessive intakes by populations and population

subgroups. For example, except for some case

reports of excessive vitamin and mineral intakes, data

on levels of nutrient intake resulting in adverse

effects are not found in the scientific literature.


The consistently low values for reported food energy

intakes are of particular concern. If the low values

reflect underreporting, estimates of intakes of nearly

all other nutrients are probably affected.

Interpretation and comparison of data from

NHANES III 1988-91 and CSFII 1989-91 have been

very difficult because of the large differences in

mean food energy intakes (about 300 kcal/d for

adults) reported in the two surveys. This suggests

that the completeness of data collection differs for the

two surveys or that interview methodologies differ.


Dietary supplement use 

Data collected in several recent surveys suggest that a 
substantial portion of the population uses dietary 
supplements. However, national surveys have not yet 
provided quantitative estimates of total nutrient 
intakes based on food consumption plus dietary 
supplements, and estimates of nutrient intakes based 
on food consumption alone may underestimate 
nutrient intakes for many people. If risk of excessive 
nutrient intakes is to be evaluated in the NNMRRP, 
information on total nutrient intakes, including 
intakes from dietary supplements, is essential. 
Information on total nutrient intakes may also aid in 
unraveling incongruities between dietary intake 
information and 1) biochemical indices of nutritional 
status and 2) nutrition-related health conditions. 

Recommendations 

�	 Develop a set of common food categories that can 
be applied to per capita food consumption 
(disappearance) data, individual food consumption 
data from surveys, and estimates of consumption 
made from direct analysis of core foods to permit 
more comparisons among the various data sources. 
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�	 Reaggregate foods into categories that will permit 
the determination of the food sources of nutrients in 
the forms in which they are eaten, particularly for 
mixtures (e.g., pizza). Continued development of 
an alternative system, such as the Food Grouping 
System, will permit the analysis of data on 
comption of the specific ingredients and the 
regrouping of ingredients for specific purposes. 

QContinue developing the USDA Nutrient Data Base 
for Trend Analysis so that data on food 
consumption and nutrient intakes from future cycles 
of the NHANES and CSF’11can be compared with 
other data over time. 

�	 Implement the dietary assessment guidelines 
recommended by working groups at a consensus 
workshop on dietary assessment for nutrition 
monitofig and tracking the Healthy People 2000 
objectives (Wright et al., 1994) and by other expert 
groups to improve comparability among dietary 
intake methods used in NNMRRP surveys. 

�	 Develop methods for analyzing food consumption 
patterns in order to identify patterns that maybe 
associated with health and disease status. 

�	 Collect more comprehensive information on the 
consumption of preprepared foods and food 
consumption away from home by individuals and 
households. 

�	 Continue to relate food consumption data to the 
Food Guide Pyramid as a way to evaluate changes 
in dietary behavior. 

�	 Support research to determine the extent of 
underreporting of food consumption that occurs in 
all nutrition surveys, improve food consumption 
survey methodology and instruments that minimize 
underreporting, and develop analytic approaches to 
adjust for underreporting. 

c Develop a standard set of food-sufficiency 
questions that can be used in NNMRRl? surveys 
and surveillance systems. 

�	 Identi@ groups at risk for food insufficiency and 
determine which factors place them at risk. 

“ Analyze data on food insufficiency that include 
information on the nature (chronic, cyclic, or 
intermittent) of the insufficiency; on contributing 

factors; and on effects on nutritional status, 
including anthropometric indicators, and health 
status. 

Continue to develop culturally sensitive dietary 
assessment methods. 

Develop instruments to better capture total water 
intake and alcohol intake. 

Determine distributions of nutrient requirements, 
giving higher priority to groups of people who may 
be at nutritional risk and whose numbers are 
increasing in the population (e.g., elderly people). 

Calculate total nutrient intakes from food plus 
dietary supplements for people who use dietary 
supplements. 

Develop criteria for evaluating high nutrient 
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Chapter 7


Nutritional Status and Nutrition-Related Measurements


Introduction 

Interrelationships among diet, health, and disease are 
complex. Many variables measured in the surveys 
and surveillance systems of the National Nutrition 
Monitoring and Related Research Program 

(NNMRRP) provide information on dietary intake, 
nutritional status, and health conditions that can be 
used to examine associations between diet and 
prevalence of nutrition-related health conditions 
(fig. 7-l). 

The extent of the impkt of diet on health in the 
United States can be estimated by the number of 
physician office visits for nutrition-related services 
over time. In 1989-91, over 2 billion visits were 
made to non-Federal, office-based physicians. Of 
these, about 114 million visits included weight-
reduction counseling, 78 million included cholesterol 
measurement and 65 million included cholesterol-
reduction counseling. (The visits for these three 
services are not additive; there can be and likely are 
visits that include more than one of these services.) 
Overall, about 3-6% of physician office visits 
included these nutrition-related services. Table 
A.T7a in appendix VA provides more detailed 
information from the National Ambulatory Medical 
Care Survey (1989-91) about these office visits, by 
age, sex, and race. 

Economic costs in 1986 attributable to obesity and 
diseases associated with obesity (cardiovascular 
disease, hypertension, non-insulin-dependent diabetes 
mellitus, gallbladder dkease and cholecystectomy, 
and colon and postmenopausal breast cancer) were 
estimated to be more than $39 billion (Colditz, 1992). 
A similar analysis for the cost of obesity in 1990 
produced an estimate of nearly $69 billion (Wolf and 
Colditz, 1994). The total cost of nutrition-related 

health conditions is even higher than those estimates 
because economic costs re~ting from maternal and 
childhood undernutrition (e.g., low birth weight and 
anemia) and osteoporosis were not included in either 
estimate. 

Nutritional status, nutrition-related health 
status, and criteria for assessment 

The term nutritional status is defined as the condition 
of a population’s or an individual’s health as 
influenced by the intake and utilization of mrtrients 
and nonnutrients (LSRO, 1989). In this repofi the 
term health status is used to refer to a population’s 
status with respect to physical state or disease 
condition. For nutrition monitoring purposes, it is 
most useful to describe nutritional status and 
nutrition-related health status in terms of 
prevalence-the number of people with impaired 
nutritional status, a particular disease, or other 
condition in a given population at a specified point in 
time-generally expressed as percentage in this 
report. 

It is useful to examine the associations of the entire 
spectrum of nutritional status, from deficiency to 
toxicity, with health status. Terms used to describe 
different aspects of nutritional status-including 
undemutition, ovemutrition, nutrient deficiency, 
marginal nutritional status, nutritional imbalance, 
nutrient excess, and toxicity-are defined in the 
glossary (app. I). 

Avaiiabie methodoiogiee 

Assessment of nutritional status is based on estimates 
of nutrient intakes of individuals and measurements 
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of physiological indicators in those same individuals. 
The values are used to identifj the possible 
occurrence, nature, and extent of impaired nutritional 
status. The evaluation of nutritional status in surveys 
and surveillance systems includes estimating dietary 
intakes of specific food components and taking 
anthropometric, biochemical, hematological, and 
clinical measurements. For a comprehensive review 
of methodologies for assessing nutritional status, see 
Gibson (1990). 

Nutrition-related health conditions are assessed by 
measuring nutritional-status indicators and the 
prevalence of the health conditions of interest in a 
population. Health-condition assessment typically 
includes clinical evaluations, such as the 
measurement of blood pressure, and application of 
interpretive criteria, such as the reference limits or 
cutoff values used to define blood pressure status. 

Interpretive criteria 

Considerations related to response rates, sample sizes, 
and relative standard errors were discussed in 
chapter 2. As in all aspects of the intepetation of 
NNMRRP dat% these considerations are of 
fundamental concern in the interpretation of data on 
nutritional status and nutrition-related health status. 
Response rates for surveys are given in appendix IV, 
and detailed descriptive statistics are given in 
appendix VA. 

To ensure the validity of assessments of nutritional 
status, all methods used for the assessments should 
have a predictable relation to nutritional status, be 
applicable in large-scale surveys, and be standardized 
and used with appropriate quality-control procedures. 
It is important to know the forms of a nutrient that 
are being measured by the method(s) used as well as 
any compounds that interfere with the biochemical 
analysis of the nubient. Likewise, factors other than 
nutrition and diet that may lead to changes in the 
indicators and, thereby, confound an analysis should 
be identified, and their potential effects should be 
evaluated. 

A major consideration in estimating the prevalence of 
impaired nutritional or health status is how to define 
reference distributions, reference limits, and cutoff 
values for the various indicators that are related to 
the occurrence of impaired nutritional status. 
Appropriate interpretation of prevalence data requires 

an understanding of the source and meaning of the 
values to which the data are compared aud their 
applicability to different methods and across 
populations (LSRO, 1989). The Expert Consultants 
and LSRO have used established cutoff values 
associated with national surveys or published in the 
scientific literature in their interpretation of the data 
on nutritional status and nutrition-related health 
status. Criteria used to evaluate a specfic index of 
nutritional status or nutzition-related health status are 
discussed in the sections of this chapter that relate to 
such indices. 

Types and sources of data 

A vast amount of data on nutrition-related health 
status was provided for the TRONM. Because the 
amount of data exceeded what could be included in 
this chapter, the Expert Consultants and LSRO had to 
select the most appropriate and representative data for 
inclusion. The overall criteria for data selection were 
that the data 

�	 were collected in surveys that targeted nationally 
representative samples; 

�	 were measured objectively, rather than self­
reportem 

�	 used the same cutoff values or reference intervals 
as those used for surveys that targeted nationally 
representative samples; 

�	 were reported according to categories suggested by 
the Interagency Board for Nutrition Monitoring and 
Related Research (IBNMRR) for age, racial or 
racial/ethnic, and socioeconomic descriptors; and/or 

� were collected recently. 

Exceptions or additions were made in some cases 
when data were available only horn a survey or 
surveillance system in which a special population was 
targeted or ordy self-reported data were available. 
The types and sources of data used in this chapter are 
shown in table 7-1. Selected data are presented in 
tables and graphs in this chapter, and more detailed 
data can be found in tables in appendix VA. The 
pertinent appendix tables appear in the same order as 
the graphs and tables in the chapter, and their 
numbers match the figure or table they support. 
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Table 7-1. Types and sources of data on nutritional 
the Third Report on Nutrition Monitoring 

Type of data 

Nutritional status (authropometric,biochemical, 
hematologic, and clinical indicators) 

Nutrition-related health status (anthropometric, 
biochemical, hematologic, and clinical indicators) 

status and nutrition-related health status used in chapter 7 of 

Source of data 

NHANESIII 1988-91 (CDC, NCHS) 

IWL4NES HI 1988-91 (CDC, NCHS)

HHANES 1982-84 (NCHS)

NHANES II 1976-80 (NCHS) (

NHANES I 1971-74 (NCHS)

NHES I 1960-62 (NCHS)

NatiouaJ Ambulatory Medical Care Survey, 1989-91


(CDC, NCHS) 
Pediairic Nutrition Surveillance System, 1973-92 

(CDC, NCCDPHP) 
pregnancy Nutrition Surveillance System, 1992 

(CDC, NCCDPHP) 
Survey of Heights and Weights of American Indian School 

Children 1990-91 (EM and CDC) 
National Vital Statistics program, 1991 (CDC, NCHS) 

‘CDC, Centers for Disease Control and Preventio~ NCHS, National Center for Health Statistics; NCCDPHP, National Center for Chronic 
Disease Prevention and Health Promotion; IHS, Indisn Health Service. 

SOURCE LSRO. 1994. 

Nutrltlonal status 

Data on antbropometric, biochemical, hematological, 
and clinical indicators of nutritional status were 
collected in NHANES 111 1988-91. Anthropometric 
measurements and biochemical and hematologic 
assessments included in NHANES III were 
summarized in the Plan and Operation of the Third 
National Health and Nutrition Examination Survey, 
1988-94 (NCHS, 1994). Unlike previous NHANES, 
the physician’s examination component of 
NHANES III 1988-91 did not screen for overt 
clinical signs of nutritional deficiencies such as 
keratomalacia, pellagrous dermatitis, or follicukir 
hyperkeratosis, which are uncommon in the United 
States. Instead, certain nutrition-related health 
conditions were assessed in NHANES III 1988-91, 
including overweight, cardiovascular disease and 
related risk factors, hypertension, diabetes mellitus, 
osteoporosis, anemia, dental conditions, and 
gallbladder disease. Analyzing the dietary and 
nutrition-related data together with the physical-
examination data from the entire 6-year period 
covered by NHANES III 1988-94 may provide 
further insights into the relationship between nutrition 
and health in the population and in subgroups at 
increased risk. 

Analyses of NHANES III data included in this report 
are for Phase 1 of the survey (1988-91). Although 
the NHANES III 1988-91 population is a nationally 
representative sample of the U.S. population, Phase 1 
provides only half of the data that will be available 
from the survey. More precise estimates may emerge 
from analyses of the full 6-year complement of data. 
The Expert Consultants and LSRO interpreted 
analyses based on 3 years of da@ with the 
expectation that these data will be combined with 
Phase 2 data and analyzed for the fourth report on 
nutrition monitoring. 

Data on the prevalence of low serum vitamin A 
levels and low hemoglobin concentrations in the 
NHANES III 1988-91 population were examined by 
the Expert Consultants and LSRO for this report. 
Data that were collected on other biochemical and 
hematological indicators will be included in later 
reports. 

Nutrition-related health conditions 

The nutrition-related health conditions considered in 
this report are low birth weight, growth status in 
children, overweight in adults, elevated blood lipid 

f 
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levels as a risk factor for coronary heart disease, 
hypertension, and osteoporosis. Data on the 
occurrence of low birth weight were provided by the 
National Vital Statistics Program for the general 
population and by the PNSS for a population of 
women at higher risk. Data on growth status in 
children were examined from a nationally 
representative sample from NHANES III 1988-91, a 
population of high-risk children from the PedNSS, 
and American Indian children from the Survey of 
Heights and Weights of American Indian School 
Children 1990-91. Growth-status data for Mexican-
American children from NHANES III 1988-91 and 
HHANES 1982-84 were compared. Data on 
prevalence of overweight (high body mass index 
(BMI)), elevated blood lipid levels, hypertension in 
adults, and distributions of mean.bone mineral 
density for the proximal femur for men and women 
20 years of age and older were from NHANES III 
1988-91. (BMI is defined as weight in kilograms 
divided by the square of height in meters.) 

Linking dietary intake and nutritional status 
with health status 

Establishing reliable links among dietary intake, 
nutritional status, and health status is possible when 
data on intake and nutritional and health status have 
been collected from a single sample of people 
considered to be representative of the U.S. 
population. Rarely are dietary and health data 
collected in the same survey for example, 

{	 nutritional- and health-status data are collected in the 
PNSS and the PedNSS, but dietary data are not. 

\	 Conversely, extensive dietary data that may be 
representative of usual dietary intake are collected 
over multiple days in the CSFII series, but data on 
nutritional and health status are not In the HANES 
series, extensive data on nutritional- and health-status 
indicators are collected, and dietary data are collected 
by one 24-hour recall and food frequency 
questionnaires. Because dietary, nutritional, and 
health status all represent status achieved over time, a 
single day’s dietary intake is not considered 
representative of usual dietary intake and must be 
interpreted very cautiously in attempts to link dietary 
intake and nutritional status with health status. 
Although single-day data collected from sufficiently 
large samples may reasonably estimate the mean 
intake for a population, data based on a single day’s 
intake usually result in a distribution that is flatter 
and wider than the population it represents 

(Beaten et al., 1983; Liu et al., 1978; Todd et al., 
1983). Prevalence of high or low intakes is 
overestimated from this type of distribution (Hegsted, 
1972), and associations of nutrition-related health 
conditions with high or low dietary intakes based on 
data from 1 day maybe misleading. 

No single component of the NNMRRP is perfectly 
suited for linking food consumption to nutrition-
related health status. Differences in purposes, 
designs, and protocols among the program’s surveys 
and surveillance systems limit the feasibility of 
combining their data. However, by using 
recommended guidelines for variance estimation and 
statistical reporting standards coupled with the use of 
common population descriptors and cutoff values, 
comparisons among surveys are feasible. 

Appropriate uses and limitations of the data 

Criteria required to establish causal significance 
between dietary intakes and disease or health status 
were identified in chapter 2 (see “Appropriate Uses 
of Data”). Data from the cross-sectional surveys and 
continuous surveillance systems in the NNMRRP can 
be used appropriately to generate the means and 
distributions of individual variables such as 
anthropometric or biochemical indicatom. These data 
may be compared with appropriate reference limits or 
cutoff values to estimate the prevalence of a 
conditiom such as high or low BMI or low serum 
vitamin A concentration. Although examination of 
single variables is a useful means of estimating 
prevalence, examination of a single indicator is 
rarely, if ever, an adequate basis for assessing any 
parameter of nutritional status in the U.S. population. 

Concurrent examination of multiple indicators of 
nutritional status is needed to identify and evaluate 
associations among dietary intakes, indicators of 
nutritional status, and indicators of nutrition-related 
health status. Associations between dietary intakes 
and health status cannot be used to infer causality 
because of the considerable heterogeneity of diets 
within the U.S. population and the presence of 
potentially confounding factors, that is, variables that 
have real but not causal associations with both diet 
and health status. For example, diet quality is highly 
correlated with life-style factors, such as cigarette 
smoking and alcohol consumption, and with low 
socioeconomic status, which, in turn, are related to 
higher risk of disease. Associations identified in 
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analyses that do not account for possible confounding 
factors may well be misleading. It is also possible 
that health status has caused a change in dietary 
intake or tlnat some associations result solely from 
chance. Finally, large intercorrelations 
(multicollinearity) among intakes of specific nutrients 
and food groups often complicate the inteq?retation of 
data in attempts to relate dietary intake to health 
status. 

Cross-sectional data collected under similar 
conditions over time can be used to indicate the 
direction and magnitude of change in associations 
between diet and health. However, to demonstrate 
that a dietary factor associated with a clisease is 
causally related to the development of that disease, a 
clear temporal relationship must be shown between 
dietary intake and the subsequent development of the 
disease in the same individuals. In cross-sectional 
studies, where associations are made at a single point 
in time, a temporal relationship cannot be established, 
and identification or inference of causal relationships 
is not possible for associations between dietary intake 
and health status (LSRO, 19189). Data presented in 
this chapter are cross-sectional and, therefore, 
apparent associations should. be inteqmted with 
caution. 

Assessing change over time 

As discussed in chapters 2 and 6, assessing change 
over time requires that definitions of study 
populations and the measurement procedures used in 
various surveys be identical from survey to survey 
and that sampling procedures be equivalent. Within 
surveys, a major consideration in determining 
whether comparisons can be made for data collected 
at different times is whether the methodology used to 
measure arnthropometric, biochemical, hematological, 
and clinical indices has changed over time. As noted 
in the second report on nutrition monitoring (LSRO, 
1989), it is desirable and appropriate to inco~orate 
improved methods, instrumentation, and 
standardization procedures into surveys to improve 
the analytical quality of the data. However, the 
introduction of new methodology may result in 
systematic changes in the data that could erroneously 
suggest that some real change is occurring over time 
(Yetley and Johnson, 1987). Procedural and 
methodological differences between surveys or 
between cycles within surveys should be assessed 
before data are compared, even when no deliberate 

changes were made in procedures or methods used at 
different times in a survey. In this report, change 
was considered to suggest a trend if the same 
direction of change was observed over more than two 
time points. 

Update of data on nutritional status and 
nutrition-related health conditions 

In this section, levels of serum vitamin A (retinol) 
and of hemoglobin in the U.S. population are 
discussed as indicators of nutritional status. 
Anthropometric measures-low birth weight, 
indicators of growth status in children, and 
overweight in adults-and blood lipids, hypertension, 
and osteoporosis are evaluated under “Nutrition-
Related Health Conditions.” 

Nutritional status 

Biochemical indicator: serum vitamin A 

Serum vitamin A concentration is controlled by

homeostatic mechanisms over a broad range of body

stores, and substantial changes in the concentration

found in individuals occur only when vitamin A

stores are very high or very low. Nonetheless,

distributions of serum vitamin A concentrations are

considered usefid in evaluating the likely vitamin A

status of populations (Joint WHO/UNICEF

Consultation, 1994). The percentages of non-

Hispanic white, non-Hispanic black, and Mexican-

American males and females 4 years of age and older 

)


in the U.S. population who have serum vitamin A /

levels less than 20 pg/dL and between 20 and

29 pgldL are summarized in table 7-2. These values

were used as cutoff values based on guidelines for

interpreting serum vitamin A in populations (Pilch,

1985). The cutoff values were derived from

information based on vitamin A concentrations

determined by a calorimetric method; however, their

use also appears to be appropriate for data obtained

by the high-performance liquid chromatography

(HPLC) method used in NHANES III 1988-91

(Underwood, 1994).


At levels below 20 pg/dL, impairment of function,

including impaired dark adaptation, night blindness,

ocular lesions, and possibly impaired immune

function, is likely, and serum levels of vitamin A are

likely to increase with increased intake of vitamin A.
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Table 7-2. Percentage of people 4 years of age and older with serum vitamin A <20 pg/dL and between 20 and 
29 pg/dL, by sex, age, and race/ethnicity, 1988-91 (%)1 

Vitamin A <20 @ILi Vitamin A 20-29pg/dL 

Non-Hispanic Non-Hispanic Mexican Non-Hispanic Non-Hispanic Mexican 
Sex and age in years white black American white black American 

Male 
4-5 — 2.0* 2.0* 22.8 32.1 38.9 
6-8 — 1.5* 15.8 21.9 21.5 
9-11 — 1.2* o.8* 7.2* 16.2 9.9 
12-15 . . 2.1* 5.9* 2.4* 

16-19 — — — — 07* 

20-29 — — 1.2* — 

30-39 . 0.4* — 07* (J9* 

40-49 — 0.9* . 1.2* o.6* 

50-59 03* 2.2* — ().3* o.6* 2.8* 
60-69 — fJ7* 1.5* (39* 1.8* — 

70-79 — o.8* 0.3* 2.8* o.8* 
z 80 — 4.3* 0.5* — — 

Female 
4-5 1.2* 1.0* — 22.1 29.4 30.8 
6-8 2.8* 1.1* 2.6* 14.6 19.4 18.5 
9-11 — — — 6.9* 9.7* 11.9 
12-15 . — — 2.6* 4.3* 

16-19 — fJ9* — 0.5* 6fj* 7.0* 

20-29 — — 04* 2.0* 3.5* 

30-39 . — 0.3* 5.0* 4.9* 
40-49 — 1.0* 0.8* 2.7* 2.9* 
50-59 — — 1.J* — ’21* 

60-69 03* 04* 0.5* 2.3* 1.5* 

70-79 — 1.4* — . — 2.3* 
>80 — — — 0.3* 5.3* — 

‘Data are tiom table A.T7-2 in appendix VA. Excludes pregnant females. At levels below 20 pgJdL, impairment of function, including 
impaired dark adaptation, night blindness, ocular lesions, and possibly impaired immune function, is likely, and serum levels of vitamin 
A are likely to increase with increased intake of vitamin A. With serum concentrations of 20-29 pgfdL, vitamin A levels may increase 
with increased intake. An increase is more likely for those with values of 20-24 pg/dL. In adults, but not in children, some impairment 
of function may occur when serum concentrations sre 20-29 pg/dL (Pilch, 1985). An asterisk (*) indicates a statistic that is potentially 
unreliable because of small sample size or large coefficient of variatio~ a dash (—) indicates that the observed percentage was 0.0. 

SOURCE HHS, NHANES III, 1988-91. 

With serum concentrations of 20-29 pgldl+ vitamin A 
levels may increase with increased intake. An 
increase is more likely for people with values of 
20-24 pg/dL, In adults more likely than in children, 
some impairment of function may occur when serum 
concentrations are 20-29 pg/dL (Pilch, 1985). 

Senun vitamin A levels below 20 pg/dL were rarely 
found in any of the age, sex, and racial/ethnic groups 
in NHANES III 1988-91 (table 7-2). For children 
4-11 years of age, serum vitamin A concentrations 
below 20 p@i.L were found in fewer than 3% of 
children in any racial/ethnic group. However, 

relatively high prevalence of vitamin A values of 
20-29 pgjdL were found for children across all 
racial/ethuic groups. Prevalence were highest for 
children 4-5 years of age and dropped successively 
with each older age grouping (6-8 and 9-11 yearn of 
age). This pattern was previously noted in children 
in NHANES I 1971-74, NHANES II 1976-80, and 
HHANES 1982-84 (Pilch, 1985). NomMI serum 
vitamin A levels appear to vary with agq serum 
levels are lower at birth and rise through childhood, 
reaching adult levels tier puberty (Lewis et al., 
1990). Thus, relatively lower concentrations of 
serum vitamin A in children, particularly younger 
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children, are most likely nommal,and different 
interpretive criteria should be developed to monitor 
the prevalence of suboptimal serum vitamin A levels 
in children. 

Serum vitamin A levels below 20 pg@ were very 
rare in males and females 16 years of age and older, 
with the possible exception of Mexican-American 
males 80 years of age and older. Fewer than 3% of 
males in any age or racial/ethnic category older than 
12-15 years of age had serum vitamin A levels of 
20-29 pg/dL. For females, serum vitamin A levels of 
20-29 pg/dL were found in 5-7% of non-Hispanic 
black females 16-19, 30-39, and 80 years of age and 
older and of Mexican-Ame]ican females 16-19 and 
30-39 years of age. 

Presence of concurrent infection was not assessed as 
part of the evaluation of vitamin A status for the 
TRONM. Vitamin A concentrations are lmown to be 
decreased by acute and underlying chronic infections, 
even in people with relatively normal body stores of 
vitamin A (Butler, et al., 1993; Filteau et al., 1993; 
Louw et al., 1992), and the presence of infections can 
confuse the interpretation of serum vitamin A 
concentrations. Analyses of vitamin A status 
controlling for the presence of infections are needed 
to provide a better basis for interpreting low serum 
vitamin A levels. 

Serum vitamin A distribution curves do not usually 
correlate closely with concurrent dietary intake 
(Joint WHO/UNICEF Consultation, 1994). In 
NHANES 1[111988-91, the median vitrunin A intakes 

Table 7-3. Centers for Disease Control and 
Prevention (CDC) criteria for low hemoglobin values, 
by age and sex (g/dL) 

Age in years Male Female 

0.5 -1.9 11.0 11.0 

2 -4.9 11.2 11.2 

5 -7.9 1l.f~ 11.4 

8 -11.9 11.6 11.6 

12 -14.9 12.3 11.8 

15 -17.9 12.6 12.0 

>18 13.6 12.0 

from food for children were greater than 
Recommended Dietary Allowance (RDA) values, and 
for adults, they were less than RDA values. (See 
ch. 6, “Current Data on Nutrient Intakes from Food.”) 

Excessive intakes of vitamin A have been associated 
with toxicity. Serum levels of retinyl esters, which 
may indicate vitamin A toxicity, were measured in 
NHANES 1111988-91, but the analyses were not 
completed in time for inclusion in this report. 
Analyses of serum levels of retinyl esters together 
with information on total vitamin A intake from food 
and dietary supplements are needed to provide useful 
information about the prevalence of excessive 
vitamin A intakes in the U.S, population. 

Hematological indicator: hemoglobin 
concentration 

Percentages of individuals with low hemoglobin 
levels in the U.S. population (from NHANES III 
1988-91) are presented in this section. CDC criteria 
for anemia (table 7-3) were applied to age-sex 
subgroups across all racial/ethnic groups (CDC, 
1989). PedNSS adjustment factors for altitude and 
PNSS adjustment factors for altitude and cigarette 
smoking were not applied to the NHANES 111 
1988-91 hemoglobin data presented in this chapter. 

As shown in figures 7-2 and 7-3, for children, the 
percentages of low hemoglobin concentrations were 
highest for 1- to 2-year-olds, with 20% of 
non-Hispanic black children, 18’ZOof Mexican-
American children, and 12% of non-Hispanic white 
children having low hemoglobin levels. The 
percentages of low hemoglobin levels dropped in 
children 3-5 years of age and again in children 
6-11 years of age across racial/ethnic groups but were 
considerably higher in non-Hispanic black children 
than in non-Hkpanic white or Mexican-American 
children. 

For adolescent males 12-19 years of age, prevalence 
of low hemoglobin concentrations was highest in 
non-Hispanic blacks. In females 12-19 years of age, 
non-Hk+panicblack females had the highest 
prevalence of low hemoglobin values (28%), 
followed by Mexican-American females (11%) and 
non-Hispanic white females (7$ZO). In males, the age-
related decrease in hemoglobin concentrations has 
been attributed to rapid growth rates and in females, 

f 

SOURCE CDC (1989). 
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Figure 7-2. Percentage of males 1 year of age and older with low hemoglobin levels, by age and race/ethnicity, 
1988-91 

NOTE: Data are from table A.F7-2,3 in appendix VA. An asterisk (*) indicates a statisticthat is potentiallyunreliable because 
of small sample size or large coefficient of variation. 

SOURCE: HHS, NHANES Ill, 1988-91. 
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Figure 7-3. Percentage of females 1 year of age and older with low hemoglobin levels, by age and 
race/ethnicity, 1988-91 

NOTE: Data are from table A.F7-2,3 in appendix VA. Excludes pregnant females. An asterisk (*) indicates a statisticthat is 
potentiallyunreliable because of small sample size or large coefficient of variation. 

SOURCE: HHS, NHANES Ill, 1988-91.* 
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to increased growth plus the onset of menstruation 
(Pilch and Senti, 1984). 

In non-Hispanic white and M[exican-hlerican males 
20-49 years of age, the percentages of low 
hemoglobin ranged from 1~0to 6%; however, in 
males more than 50 years of age in these racial/ethnic 
groups, the percentage of low hemoglobin levels 
increased steadily with each decade of age and 
consistently exceeded the percentages for females in 
these age groups. For non-Hispanic black males in 
each age group, the prevalence of low hemoglobin 
values was higher than it was for non-H[ispanic white 
and Mexican-American males and showed a steady 
increase with each decade increment in age, ranging 
from 8% for non-Hispanic black males 20-29 years 
of age to 47% for those 70-79 years of age. 

Non-Hispanic black females 20-49 years of age had 
the highest prevalence of low hemoglobin values, 
ranging from 22’%0to 36$Z0,compared with 9-111%0for 
non-Hispanic white females and 10-229i for 
Mexican-American females in the same age range. 
However, median iron intakes of non-Hispanic black 
females were only slightly lower than those of other 
racial/ethnic groups (see ch. 6, table 6-21). In 
association with the onset of menopause, the 
prevalence of low hemoglobin values decreased 
greatly in females 50-59 years of age. The 
percentages of low hemoglobin values for females 
60 years of age and older were higher in non-
Hispanic black females than in non-His]panic white 
and Mexican-Ainencan females. These patterns of 
changes in hemoglobin values among sex, age, and 
racial/ethnic groups are consistent with previous 
reports of results from NHANES II 1976-80 and 
HHANES 1982-84 (Looker et al., 1989; LSRO, 
1989; Pilch and Senti, 1984),, 

Hemoglobin values must be interpreted with caution 
because hemoglobin concentration as a single 
measure is neither a sensitive nor a specific indicator 
of iron deficiency or of the iron status of the U.S. 
population. Assessing the iron nutritional status of 
the U.S. population requires an evaluation of multiple 
biochemical indicators of iron status, as was done for 
the NHANES II 1976-80 and HHANES 1982-84 
populations (LSRO, 1989; Pi,lch and Senti, 1984). 
Multiple biochemical indicators of iron status were 
also evaluated in the NHANIES III 1988-91 
population however, because of the specialized and 
extensive nature of the assessment of iron nutritional 

status, evaluation of iron nutritional status should be 
the subject of a special report, separate from nutrition 
monitoring update reports. 

Although low hemoglobin concentration is associated 
with the more severe degrees of iron deficiency, it 
cannot be expected to separate completely normal 
and iron-deficient individuals (Pilch and Senti, 1984). 
Estimates suggest that the numbers of iron-deficient 
people who fall within and who fall below the 
normal range of hemoglobin concentrations are 
probably about the same (Cook et al., 1971; Garby et 
al., 1969). Hemoglobin levels may be decreased or 
increased in conditions other than nutritional iron 
deficiency. For example, infection and inflammation, 
hemorrhage, thalassemia minor, folate or vitamin Blz 
deficiency, hemoglobinopathies, and pregnancy are 
known to cause reductions in hemoglobin levels. 
Cigarette smoking, living at increased altitudes, and 
dehydration can increase hemoglobin concentration 
(Pilch and Senti, 1984). 

Age- and sex-specific cutoff values for hemoglobin 
levels were used for all racial/ethnic groups in 
NHANES III 1988-91. In this nationally 
representative sample, as in other studies (Cresanta 
et al., 1987; IDallman et al., 1978; Garn et al., 1975, 
1981; Johnson-Spear and Yip, 199X Meyers et al., 
1979; Pan and Habicht, 1991; Perry et al., 1992; Yip 
et al., 1984), a higher percentage of low hemoglobin 
levels in blacks than in whites was observed 
consistently. This observation suggests that a single 
set of cutoff values for hemoglobin concentrations 
may not be appropriate for all racial/etlmic 
subgroups, and it emphasizes the need for continued 
efforts to investigate the use of race-specific cutoff 
values for hemoglobin concentrations. Distributions 
of other indicators of iron status, such as serum 
ferntin concentration and transferringsaturation, do 

alllull~ 1cLUcu/GUIulb Suugl Uupci . 

Nutrition-related health conditions 

Low birth we@ht 

Birth weight of infants is a major determinant of their 
probability of survival and of their postnatal growth, 
development, and health. Birth weight is inversely 
related to the risk of neonatal death (HHS, 1988). 
Inadequate fetal growth and premature birth can 
contribute to low birth weight (i.e., below 2,500 g). 
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Certain medical, social, behavioral, and dietary 
factors are associated with low birth weight. These 
include lack of prenatal care or late entry into the 
prenataI care system, being unmarried, low 
socioeconomic status, high parity, unintended 
pregnancy, teenage and older-maternal-age 
pregnancies, poor obstetrical health history, previous 
low birth weight, low pregnancy weight gain, anemi~ 
chronic diseases, cigarette smoking, and alcohol and 
drug abuse (HHS, 1988). Maternal nutrition also 
affects the birth weight of the infant however, 
nutritional effects are difficult to assess because of 
the interrelationship of nutritional status with the 
many other factors affecting birth weight (LSRO, 
1989). 

)	 Data from the PNSS showing associations of 
maternal prepregnancy weight, smoking, and weight 
gain during pregnancy with prevalence of low birth 
weight are presented in this section. In 1992, data 
were provided by 22 States, including the District of 
Columbia. These data are not from a nationally 
representative samplq they illustrate the associations 
of maternal prepregnancy weight, smoking, and 
weight gain during pregnancy with prevalence of low 
bti weight in a low-income, high-risk population of 
participants in govemment-supported service 
programs. Low-birth-weight data in this chapter do 
not distinguish between infants born prematurely and 
those born at full term. For a discussion of the 
associations of low birth weight with racial/ethnic, 
smoking, and other risk factors in pregnant women 
between 1978 and 1988, see Fichtner et al. (1990). 

As shown in figure 7-4, prevalence of low b~ 
weight among nonsmoking females is highest in 
women who were very underweight (IX@ 10.0-17.9) 
before pregnancy. Prevalence of low bti weight 
decreased with increased prepregnancy weight. 
Smoking during pregnancy was associated with a 
much higher prevalence of low birth weight across all 
categories of prepregnancy weight. 

?	 Associations of prepregnancy weight and pregnancy 
weight gain with low-birth-weight prevalence among 

I	 women who did and did not smoke during pregnancy 
are shown in figure 7-5. The highest prevalence of 
low birth weight was associated with less-than-ideal 
weight gain in women in all prepregnancy-weight­
status categories, but prevalence decreased as 
prepregnancy-weight status increased. Higher 
prevalence of low bht.h weight were observed in 
infants of women who smoked during pregnancy than 

Percent LBW 
25	 � s~.k,, 

� Nonsmoker 

20 

15 

10 

5 

0 

Prepregnancy weight 

Figure 7-4. Low-birth-weight (LBW) prevalence 
among low-income, high-risk females who smoked 
and did not smoke during pregnancy, by 
prepregnancy weight, 1992 

NOTE: Data are from table A.F7-4,5 in appendix VA. Data 
were collected from low-income, high-risk pregnant females 
who participated in government-funded prenatal nutrition 
and food-assistance programs. Measured height and 
prepregnancy weight were used to calculate body mass 
index (BMI). Prepregnancy weight categories, as specified 
for this analysis, were very underweight (BMI 10.0-17.9 
kg/m2), underweight (BMI 18.0-19.7 kg/m2), normal weight 
(BMI 19.8-27.3 kg/m~, overweight (BMI 27.4-31.0 kg/m), 
and very overweight (BMI 31.1 -74.9 kg/m~. 

SOURCE: HHS, PNSS, 1992. 

in infants of nonsmokers across all prepregnancy­
weight categories and at all levels of pregnancy 
weight gain. 

The relatively low pnmlence of low birth weight 
among women with greater-than-ideal weight gain 
should not be interpreted as an indication for 
unrestricted weight gain during pregnancy. Maternal 
overweight is linked to an increased risk of maternal 
complications such as hypertensive disorders, 
gestational diabetes, infections, and surgical deliveries 
(HHS, 1988). Very high gestationaI weight gain is 
associated witi an increased prevalence of high birth 
weight, which, in turn, has been associated with some 
increase in the risk of fetopelvic disproportion, 
forceps or cesarean delivery, birth trauma, asphyxki 
and mortality (IOM, 1990). In addition, successive 
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Figure 7-5. Low-birth-weight (LBW) prevalence among low-income, high-risk females who smoked and did not 
smoke during pregnancy, by prepregnancy weight and weight gain during pregnancy, 1992 

NOTE: Data are from table A,F7-4,5 in appendix VA. Data were collected from low-income, high-risk pregnant females who 
participated in government-funded prenatal nutrition and food-assistance programs. Prepregnancy weight categories, as 
determined for this report, were very underweight (BMI 10.0-17,9 kg/m~, underweight (BMI 18.0-19,7 kg/m~, normal weight 
(BMI 19.8-27.3 kg/m2), overweight (BMI 27.4-31.0 kg/m~, and very overweight (BMI 31,1 -74.9 kg/m~. Ideal gestational weight 
gains, as set by the Institute of Medicine, were 28-40 lb for very underweight and underweight females, 25-35 lb for normal-
weight females, and 15-25 lb for overweight females, A lower limit on weight gain for very overweight females was set at 
15 lb, recognizing that many obese women with good pregnancy outcomes do gain less weight (IOM, 1990). Determination 
of weight-gain category was based on National Academy of Sciences BMI guidelines and weight-gain categories. X indicates 
that the sample size did not meet minimal-sample-size requirements, 

SOURCE: HHS, PNSS, 1992, 

births each add about 2 lb of postpartum body weight 
to the mother above that typically gained with age. 
High gestatiomd weight gairt is likely to be associated 
with greater increments of pmtpartum body weight 
gain (IOM, 1990). 

The association of maternal anemia with prevalence 
of low birth weight for all live births in the general 
population from the National Vital Statistics Program 
is shown in figure 7-6. In all racial/ethnic groups, 
prevalence of low birth weiglht was higher for women 
with anemia than for those without anemia. The data 
from the National Vital Statistics Progmm are based 
on live births in the total population, whereas the 
data from the PNSS presented in the following 
paragraph are based on births to low-income, high-
risk women participating in government-sponsored 
service programs. 

The prevalence of anemia (low hemoglobin 
concentration and/or low hematocrit) in the third 
trimester in women participating in the PNSS in 1992 
is shown in figures 7-7 and 7-8. Cutoff values in the 
third trimester were 11.5 g/dL for hemoglobin 
concentration and 33% for hematocrit. These values 
were further adjusted to account for altitude of 
residence and smoking status (CDC, 1989). Low 
hematologic values during the third trimester were 
most prevalent in non-Hispanic black women (43%) 
and in pregnant adolescents, particularly those less 
than 16 years of age, for whom the prevalence was 
38%. In other racial/ethnic groups, the values ranged 
from 22% to 30%. Prevalence of anemia was 28% 
for pregnant women 20-49 years of age. Taken 
together, these results suggest that maternal anemia 
during pregnancy is associated with a higher 
prevalence of low-birth-weight infants”in the general 
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Figure 7-6. Percentage of all live-birth infants who 
had low birth weight (LBW) among females with and 
without anemia, by race/ethnicity of mother, 1991 

NOTE: Data are from table A.F7-6 in appendix VA. Data 
represent births from 49 reporting States (excluding New 
Hampshire) and the District of Columbia. 

SOURCE: HHS, National Vital Statistics Program, 1991. 

population and that in the PNSS population which is 
by definition a high-risk population, the prevalence of 
anemia is highest among non-Hkpanic blacks of all 
ages and adolescents of all racial/ethnic groups. 

Growth status in children 

Growth status of children is influenced by their 
nutritional status. Two anthropometricparameters are 
widely used in the United States as indicators of 
undernutrition in children. shortness (recumbent 
length or height for age less than the 5th percentile of 
the NCHS growth reference) and thinness (weight for 
recumbent length or height less than the 5th 
percentile of the NCHS growth reference). The 
NCHS growth curves used to evaluate suboptimal 
growth status in this report were published by Hamill 
et al. (1979). The data used to construct the curves 
for children horn birth to 36 months of age were age-
and sex-specific data from the Fels Research Institute, 
Yellow Springs, Ohio. For the curves for children 
and adolescents 2-18 years of age, age- and sex-
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Figure 7-7. Percentage of low-income, high-risk 
pregnant females 12-59 years of age with low 
hemoglobin or hematocrit indices in the third 
trimester, by race/ethnicity, 1992 

NOTE: Data are from table A.F7-7,8 in appendix VA. Data 
were collected from low-income, high-risk pregnant females 
who participated in government-tinded prenatal nutriiion 
and food-assistance programs. 

SOURCE: HHS, PNSS, 1992. 

specific data from NHES II 1963-65,NHES HI 
1966-70, and NHANES I 1971-74 were used. A 
cubic spline function was used to derive smoothed 
percentile curves. A drop in the prevalence of low 
height for age, low weight for height and high 
weight for height can be seen at the juncture of the 
Fels Research Institute data and the NCHS data. 
This is thought to be an arlifactual drop resulting 
mainly from the discontinuities in the data sets rather 
than horn intrinsic changes in nutritional status in 
young children (IXbley et al., 1987%b). Overweight 
in children and adolescents 6-19 years of age was 
used as an indicator of ovemutrition. Prevalence of 
overweight in children and adolescents 6-19 years of 
age was defined as the percentage with BMIs water 
than the NHANES 195th percentile of BMI for age 
(Must et al., 1991). For children younger than 6 
years of age, weight for recumbent length or height 
greater than the 95th percentile of the NCHS growth 
reference (Hamill et al., 1979) was reportea 
however, because the significance of high weight for 
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Figure 7-8. Percentage of low-income, high-risk 

pregnant females 12-49 years of age with low 

hemoglobin or hematocrit vaUuesin the third 
trimester, by age, 1992 

NOTE: Data we from table A.F7-7,8 in appendix VA. Data 
were collected from low-income, high-risk pregnant females 
who participated in government-funded prenatal nutrition 
and food-assistance programs. 

SOURCE: HHS, PNSS, 1992. 

recumbent length or height in young children is not 
known, caution should be exercised in interpreting 
these data. 

In this report, data from NHANES III 1988-91, 
HHANES 1982-84, the Survey of Heights and 
Weights of American Indian, School Children 
1990-91, and PedNSS 1973-92 were used to evaluate 
the growth status of children in the United States. 
Data from NHANES I 1971-74, NHANES II 
1976-80, and NHANES 1111988-91 were compared 
to examine trends over time in the growth of children 
2 years of age and older in the total population. 

NHANES Ill 1988-91 data are presented in this 
chapter for the total population. A fulll complement 
of data from NHANES III 1988-94 is needed to 
evaluate anthropometric data for racial/ethnic groups 
separately. Data on trends over time for children 
younger than 2 years of age from NHANES I 
1971-74, NHANES U 1976-80, and NIKANES 111 
1988-91 are not compared because of differences in 
methodology among the surveys that may result in 
misleading interpretation of trend data. In particular, 
the length of children 2 years of age was not 

measured in a consistent manner in NHANES I 
1971-74. Recumbent length was measured for some 
children, whereas stature (standing height) was 
measured for others. Improvements were made in the 
methodology useci in NHANES II 1976-80 and 
NHANES III 1988-91. As a result, standardization 
of methods and increased training of personnel have 
provided more consistent and accurate data for 
NHANES III 1988-91. 

Growth-status indices in children and adolescents 
in NHANES III 1988-91.—Table 7-4 shows the 
percentages of children 2-23 months of age from all 
racial/ethnic groups combined who had recumbent 
length for age less than the 5th percentile (Harnill 
et al., 1979). Percentages of children with recumbent 
length for age less than the 5th percentile were 5% or 
lower, suggesting that, on a total-population basis, 
shortness does not appear to occur with greater 
frequency than expected (5%). Percentages of 
children of both sexes 2-5 and 6-11 years of age with 
low height for age were 5% and 4-5%, respectively. 
Percentages were more variable for adolescents 
12-17 years of age, with 6% of males and 2% of 
females in this age group having low height for age. 

The prevalence of thinness in children 2-23 months 
of age horn all racial/ethnic groups combined is also 
shown in table 7-4. Percentages ranged from O% to 
3% and were somewhat higher in children 
12-23 months of age than in younger age groups. 
Fewer than 5% of children 2-9 years of age had low 
weight for height. Thinness was not evaluated in 
children older than 9 years of age because the onset 
of puberty complicates interpretation of the data 
(kraelsohn, 1960). 

Table 7-4 summarizes the percentages of children 
2-23 months of age and 2-5 years of age from all 
racial/ethnic groups combined who had weight for 
recumbent length or height above the 95th percentile 
(Hatnill et al., 1979). The prevalence of high weight 
for recumbent length ranged from 8% to 12% in the 
group 2-23 months of age, and the prevalence of high 
weight for height in the group 2-5 years of age 
ranged from 49Z0 to 8Y0. However, this may be an 
artifact of the disjuncture in the two data sets used to 
construct the growth curves. This disjuncture is 
greater for higher percentiles than for median or 
lower percentile values. The meaning of high weight 
for recumbent length or height in these age groups is 
unclear, and caution should be exercised in 
interpreting these findings. The table also shows 
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Table 74. Prevalence of shortness, thinness, high weight for recumbent length, high weight for height, and 
overweight in children and adolescents in the U.S. population, by age and sex, 1988-91 (’%)1 

Growth-statusindicators 
for selected age groups 

Shortness 
Low recumbent length for age 

2-5 months 
6-11 months 
12-23months 

Low height for age 
2-5 years 
6-11 years 
12-17years 

Thinness 
Low weight for recumbent length 

2-5 months 
6-11 months 
12-23months 

Low weight for height 
2-5 years 
6-9 years 

High weight for recumbent length 
2-5 months 
6-11 months 
12-23months 

High weight for height 
2-5 JtXILS 

Overweight 
6-11 years 
12-19years 

Male Female 

4.9* 3.7* 

4.4 3.9* 

3.8 3.5 

5.2 5.1 
4.7 4.1 
6.1 1.5* 

—1.3* 
1.6* 2.7* 

3.4 3.2* 

2.7 06* 

2.6* 3.6 

11.9 12.0 
8.5 11.5 

10.5 10.6 

4.2 7.5 

9.4 12.6 
10.1 9.0 

\	 lData are from table A.T74 in appendix VA. Excludes pregnant femalea. For low recumbent length for age and low weight for 
recumbent length for children 2-23 months of age, percentages are those below the NCHS growth chart 5th percentiles (Hamill et al., 
1979). For high weight for recumbent length for chddren 2-23 months of age, and for high weight for height for children 2-5 years of 
age, percentage are those above the NCHS growth chart 95th percentiles (Harnill et al., 1979). For low height for age for children 2-17 
years of age and low weight for height for children 2-9 years of age, percentages are those below the NCHS growth chart 5th pmentiles 
(Harnill et al., 1979). For overweight children 6-19 years of age, percentages are those above the NHANES 195th percentile of body 
mass index for age (Must et sl., 1991). An asterisk (*) indicates a statistic that is potentially unreliable because of small sample size or 
large coefficient of variatio~ a dash (—) indicates that the observed percentage was 0.0. 

SOURCE: HHS, NHANES III, 1988-91. 

that 9-13% of males and females 6-19 years of age 
had high weight for height or high BMI. Increased 
prevalence of overweight was also foumi in the adult 
population in NHANES III 1988-91 compared with 
earlier HANES. (See “Overweight in Adults,” 
below.) 

Overweight in children and adolescents has been 
associated with increased risk of overweight in adults 
(Guo et al., 1994). Overweight during adolescence 
has also been associated with increased mortality and 

risk of certain diseases in adulthood for men, but not 
for womeq however, functional capacity 
(i.e., difficulty with personal care and the routine 
needs in the activities of daily living) was more 
likely to be impaired in women who had been 
overweight in adolescence than in women who had 
not (_Mustet al., 1992). 

In another analysis of data from NHANES III 
1988-91, which defined overweight for adolescents as 
having a BMI above modified age- and sex-specific 
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85th percentile values from NHANES II 1976-80, the 
prevalence of overweight in adolescents in 
NHANES III 1988-91 was estimated to be 20% for 
males and 22V0for females 12-19 years of age 
(CDC, 1994). In NHANES 111976-80, the 
prevalence of overweight in adolescents was 15% by 
definition. With 20% and 22% of the male and 
female adolescent population, respectively, being 
overweight in 1988-91, it is not likely that Healthy 
People 2000 Objective 2.3 to “reduce overweight to a 
prevalence of no more than . ..15 percent among 
adolescents aged 12-19” will be achieved 
(HHs,1991). 

Growth-status indices in Mexican-American 
children and adolescents in NHANES III 1988-91 
and HHANES 1982-84.-Growth-status indicators 
for Mexican-American children who participated in 
HHANES 1982-84 and NHANES HI 1988-91 are 
shown in table 7-5. Although the populations of 
Mexican-American participants in the two surveys 
were not the same, the comparison is considered 
reasonable because the five southwestern States 
surveyed in HHANES 1982-84 contain more than 
80% of the Mexican-Anerican population in the 
United States. 

r 

Table 7-5. Prevalence of shortness, thinness, high weight for recumbent length, high weight for height and 
overweight in Mexican-American children and adolescents, by age and sex, 1982-84 and 1988-91 (%)1 

Growth-statusindicators 
for selectedage groups 

Shortness 
Low recumbent length for age 

6-11 months 
12-23months 

Low height for age 
2-5 yearS 
6-11 yWIX 
12-17years 

Thinness 
Low weight for recumbentlength 

6-11 months 
12-23 months 

Low weight for height 
2-5 years 
6-9 years 

High weight for recumbentlength 
6-11 months 
12-23months 

High weight for height 
2-5 JWi31S 

Overweight 
6-11 years 
12-19y~ 

We Female 

HHANES NHANESIII HHANEs NHANES HI 
1982-84 1988-91 1982-84 1988-91 

— 1.3* — 1.3* 
9.8* 6.7* 9.4* 4.5* 

10.6 4.8 9.5 7.5 
6.3 5.8 6.1 6.0 
8.8 14.4 9.3 10.4 

3.1* 3.2* — — 

7.3* — 2.0* 3.8* 

1.2* 1.8* 1.5* 1.0* 

1.5* 1.6* 2.6* 3.0* 

4.5* 16.9* 7.3* 16.0* 
7.9* 16.7 11.3 9.2* 

5.2 8.6 8.0 13.2 

13.9 18.1 13.4 16,7 
7.2 10.8 9.3 13.0 

lData are from table A.T7-5 in appendix VA. Excludes pregnant females. For low recumbent length for age and low weight for 
recumbent length for children 6-23 months of age, percentages are those below the NCHS growth chart 5th percentiles (Hamill et d., 
1979). For high weight for recumbent length for chidren 6-23 months of age and for high weight for height for children 2-5 years of 
age, percentages are those above the NCHS growth chart 95th percentiles (Hard et al., 1979). For low height for age for children 
2-17 years of age and low weight for height for children 2-9 years of age, percentages are those below the NCHS growth chart 5th 
percentiles (Hamill et al., 1979). For high weight for height for children 6-19 yesrs of age, percentages are those above the NHANES I 
95th percentile of body mass index for age (Must et al., 1991). An asterisk (*) indicates a statistic that is potentially unreliable because 
of small sample size or large coefficient of variation; a dash (—) indicates that the observed percentage was 0.0. 

SOURCE HHS, NHANES III, 1988-91; HHANES, 1982-84. 
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Prevalence of shortness tended to be around 5-14% in 
Mexican-Anerican children 2-17 years of age. 
Although these data could indicate mild dietary 
inadequacy, other factors, both genetic and 
environmental, should be evaluated as alternative 
explanations. Prevalence of thinness was less than 
5% in Mexican-kerican children 2-9 years of age. 
Prevalence of overweight was generally higher in 
Mexican-American children 6-19 years of age than in 
the general population and ranged from about 
7% to 18% for the various age-sex groups. Taken 
together, the relatively low prevalence of thinness and 
the relatively high prevalence of overweight suggest 
that the weight distribution of Mexican-American 
children tends to be higher than that of the U.S. 
population of children as a whole. 

BMI in NHANES III 1988-91 and American 
Indian children in 1990-91.—Comparisons of mean 
BMIs of American Indian mzdes and females 
5-18 years of age in 1990-91 and children of the 
same ages in the general population in NHANES III 
1988-91 are shown in figures 7-9 and 7-10. At each 
year of age, American Indian males and females have 
higher mean BMIs than do children in the 
NHANES III 1988-91 population. These data are 
consistent with an earlier report comparing BMIs in 
children from NHANES II 1976-80 and American 

Kilograms/mete? 

. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .30-

Indian children in 1990-91, in which overweight was 
found to be more prevaIent in American Indian 
children than in children in the general population in 
1976-80 (Jackson, 1993). 

Trends in growth status for children in the total 
population and in low-income children.-Mean 
heights of males and females 2-19 years of age in all 
racial/ethnic groups who participated in the 
NHANES I 1971-74, NHANES II 1976-80, and 
NHANES III 1988-91 are shown in table A.T7b and 
figures A.F7a and A.F7b in appendix VA. Overall, 
these values show no secular change, or change over 
time, in height for males or females during the two 
decades covered by the three surveys. 

Figures 7-11, 7-12, and 7-13 show the prevalence of 
shortness, thinness, and high weight for height in 
children in certain age groups in NHANES I 
1971-74, NHANES II 1976-80, and NHANES III 
1988-91. Figure 7-13 also shows the prevalence of 
overweight in children and adolescents 6-19 years of 
age. Overall, the percentage of children with height 
for age below the NCHS growth chart 5th percentile 
has remained approximately 5% for both males and 
females 2-17 years of age. In one instance, the 
prevalence was as high as about 7% or 8% (males 
and females 2-5 years of age in NHANES II 

. . ----- . . . . . . ------ . . . . . . ------ . . . . . . ----
. 

201-----------------------------------

5 6 7 8 9 10 11 12 13 14 15 16 17 18 
Age in years 

Figure 7-9. Mean body mass index (BMI) of American Indian males 5-18 years of age, 1990-91, compared with 
mean BMI of males 5-18 years of age in the US. population, 1988-91 

NOTE: Data are from tables A.F7-9,1Oa and A.F7-9,1Ob in append~ VA. 

SOURCE: HHS, Survey of Heights and Weights of American Indian School Children, 1990-91 (Jackson, 1993); NHANES Ill, 
1988-91. 
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Figure 7-10. Mean body ma$;s index (BMI) of American Indian females 5-18 years of age, 1990-91, compared 
with mean 13MIof females 5-”18years of age in the U.S. population, 1988-91 

NOTE: Data are from tables A,F7-9,1Oa and A.F7-9,1Ob in appendix VA, Pregnant females were excluded from analyses. 

SOURCE: HHS, Survey of Heights and Weights of American Indian School Children, 1990-91 (Jackson, 1993); NHANES Ill,. 
1988-91. 

1976-80); that level of prevalence was not observed 
for the NHANES III 1988-91 subgroups of children 
in any age group. prevalence of weight for height 
below the NCHS growth chart 5th percentile was 
consistently less than 5%. In contrast, prevalence of 
BMI greater than the 95th percentile in children 
6-19 years of age was higher in all age-sex subgroups 
in NHANES III 1988-91 than in NHANES II 
1976-80. Taken together, the findings of low 
prevalence of thinness and tlhehigher prevalence of 
overweight in children 6-19 years of age suggest an 
overall shift upward in the distribution of body 
weight in children. These fimdings are consistent 
with the increase in prevalence of overweight in 
adults between NHANES II 1976-80 and 
NHANES III 1988-91. 

Time trends for shortness, thinness, and high weight 
for recumbent length or height for low-income 
infants, children, and adolescents who participated in 
PedNSS 1973-92 are shown in figure 7-14. These 
data suggest that between 1973 and 1992, the 
prevalence of shorlness ranged from 9% to 11% and 
tended to show an overall downward trend. The 
finding that 9% of children and adolescents in this 
population in 1992 were at or below the 5th 
percentile for height for age may reflect in part the 
racial and ethnic composition of low-income families 
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who participated in government-supported service 
programs. Thinness also showed a slight downward 
trend. Over this 20-year period, about 4% of 
children and adolescents measured in the PedNSS 
were at or below the 5th percentile for weight for 
height, suggesting that thinness, or underweight, was 
not very prevalent in this population. The percentage 
of children and adolescents with high weight for 
recumbent length or height in this group ranged from 
about 7% in 1973 to 10% in 1992 (the 1992 
percentage was approximately twice that of 
underweight individuals in 1992 and about the same 
as that of overweight children and adolescents in the 
overall U.S. population). This finding suggests that 
there is a greater tendency toward high weight for 
height than underweight in this low-income 
population. More detailed information from the 
PedNSS on prevalence of shortness, thinness, and 
high weight for height in specific racial/ethnic groups 
was reported by Parvanta et al. (1994). 

Overweight in adults 

Overweight is associated with chronic diseases, 
including coronary heart disease, diabetes mellitus, 
hypertension, and some cancers and is considered to 
be a major public health problem in the United 
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Figure 7-11. Percentage of children and adolescents 
2-17 years of age who are short (low height for age), 
by age and sex, 1971-74, 1976-80, and 1988-91 

NOTE: Data are from table A.F7-1 1,12,13 in appendix VA. 
Percentages were based on height for age less than the 
NCHS growth chart 5th percentile (Hamill et al., 1979). An 
asterisk (*) indicates a statistic that is potentially unreliable 
because of small sample size or large coefficient of 
variation. Excludes pregnant females. 

SOURCE: HHS, NHANES 1, 1971 -74; NHANES 11,1976-80; 
NHANES Ill, 1988-91. 

States, For this reason, Healthy People 2000 
Objective 2.3 aims to “reduce overweight to a 
prevalence of no more than 20 percent among people 
aged 20 and older. . . “ as a means of improving 
the health of the American population (HHS, 1991). 

The prevalence of overweight in people 20 years of 
age and older (NH.ANES III 1988-91) was assessed 
by calculating BMI. Overweight was defined as 
having a BMI >27.8 kg/m2 for men and >27.3 kg/m2 
for women, the 85th percentile values for men and 
women 20-29 years of age from NHANES II 
1976-80 (Najar and Rowland, 1987). 

In the total population 20 years of age and older in 
all racial/ethnic groups combined, the prevalence of 
overweight unadjusted for age was 31% for males 
and 35% for females. For non-Hispanic whites, the 
prevalence of overweight was similar for both sexew 
however, for non-Hispanic blacks, the prevalence of 
overweight was much higher in females than in 
males. 
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Figure 7-12. Percentage of children 2-9 years of age 
who are thin (low weight for height), by age and sex, 
1971-74, 1976-80, and 1988-91 

NOTE: Data are from table A.F7-1 1,12,13 in appendix VA. 
Percentages were based on weight for height less than the 
NCHS growth chart 5th percentile for age (Hamill et al., 
1979). An asterisk (*) indicates a statistic that is potentially 
unreliable because of small sample size or large coefficient 
of variation. 

SOURCE: HHS, NHANES 1, 1971-74; NHANES 11,1976-80; 
NHANES Ill, 1988-91. 

Data on the percentage of people 20 years of age and 
older who were overweight in 1988-91, by age, sex, 

and racial/ethnic group, are shown in figure 7-15. 
For the various population subgroups, prevalence of 
overweight ranged from a low of less thau 20% for 
non-Hispanic white males and females 20-29 years of 
age and non-Hispanic white and non-Hispanic black 
males 80 years of age and older to greater than 50% 
for Mexican-American males 40-69 years of age, 
non-Hispanic black and Mexican-American females 
40-69 years of age, and non-Hispanic white females 
50-59 years of age. 

Among males, the prevalence of overweight tended 
to increase across age groups from 20-29 years of 
age through 60-69 years of age for non-Hispanic 
whites and Mexican Americans. Except for a 
decreased percentage of overweight males 
30-39 years of age, the prevalence of overweight 
increased across age groups through 50-59 years of 
age for non-Hispanic blacks. The prevalence of 
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Figure 7-13. Percentage of chiidren and adolescents 
2-19 years of age who have high weight for height 
(2-5 years of age) or are overweight (6-19 years of 
age), by age and sex, 1971-74, 1976-80, and 1988-91 

NOTE: Data are from table A.F7-1 1,12,13 in appendix VA. 
Percentages for children 2-5 years of age were based on 
weight for height greater than the NCHS growth chart 
95th percentile for age (Hamill et al., 1979). Percentages 
for children and adolescents 6-19 years of age were based 
on body mass index greater than the NHANES I 
95th percentile for age (Must et al., 1991). Excludes 
pregnant females. 

SOURCE: HHS, NHANES 1, 1971 -74; NHANES 11,1976-80; 
NHANES Ill, 1988-91. 

overweight was generally lower in older males in the 
three racial/ethnic groups. Except for the 20-29-year 
age group, in which the highest prevalence (30%) of 
overweight was in non-Hispanic black males, the 
prevalence of overweight was highest in Mexican-
American males, followed ‘bynon-Hispsnic white 
males and non-Hispanic black males. 

Among females, the prevalence of overweight was 
considerably higher than it was for males at all ages 
except for non-Hispanic white females 20-29, 40-49, 
and 60-69 years of age. The prevalence of 
overweight also increased with age by decade from 
20-29 years of age through 40-49 years of age for 
Mexican-American females, through 50-59 years of 
age for non-Hispanic white females, and through 
60-69 years of age for non-l~ispanic black females. 
Non-Hispanic black females had the highest 
prevalence of overweight (63’ZO for women 
60-69 years of age) of any racial/ethnic group. 

The prevalence of overweight was lowest for non-
Hispanic white females in all age groups. In females 
20-49 years of age, the prevalence of overweight in 
non-Hispanic blacks and Mexican Americans (over 
30%) was much higher than it was in non-Hispanic 
whites. In non-Hispanic white and Mexican-
American females, the highest prevalence of 
overweight occurred in those 50-59 years of age, 
whereas in non-Hispanic black females, the highest 
prevalence did not occur until 60-69 years of age. 

For both sexes, the prevalence of overweight 
decreased with age beginning in the subgroups 
50-59 or 60-69 years of age. This maybe related in 
part to decreases in BMI that occur because of loss 
of fat-free mass in older individuals (Forbes, 1987) 
or, possibly, to increased mortality rates in 
overweight people. 

Age-adjusted percentages of overweight adult males 
and females by race/ethnicity and income level are 
shown in figure 7-16. For non-Hispanic blacks and 
Mexican Americans, males with incomes at or below 
130% of poverty had the lowest prevalence of 
overweight and males with incomes at or above 
350% of poverty had the highest prevalence of 
overweight. In non-Hispanic white males, the 
opposite was observed: non-Hispanic white males 
with incomes above 350% of poverty had the lowest 
prevalence of overweight. 

In women, a different pattern is seen. For all 
racial/ethnic groups, prevalence of overweight was 
highest in females with incomes at or below 130% of 
poverty, ranging from 45% for non-Hispanic whites 
to 5090 for Mexican Americans and 51% for non-
Hispanic blacks. The largest decreases in the 
prevalence of overweight were observed among 
non-Hispanic white females with eaeh increment in 
income. Smaller decreases were observed for non-
Hispanic black and Mexican-American women. 
Prevalence of overweight for females in groups with 
incomes above 350% of poverty were 46% for non-
Hispanic blacks, 40’%for Mexican Americans, and 
26% for non-Hispanic whites. 

Age-specific percentages of males and females 
20-74 years of age who were overweight in NHES I 
1960-62, NHANES I 1971-74, NHANES II 1976-80, 
and NHANES III 1988-91 are shown in figures 7-17 
and 7-18, by age and race. For white males of all 
ages, the prevalence of overweight has increased 
since NHES I 1960-62. For black males, the trend 
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Figure 7-14. Percentage of low-income, high-risk infants less than 1 year of age and children and adolescents 
1-19 years of age who are short (low height for age), are thin (low weight for height), or have high weight for 
recumbent length or for height, 1973-92 

NOTE: Data are from table A.F7-14 in appendix VA. Data were collected from low-income, high-risk infants, children, and 
adolescents who participated in government-funded nutrition and food-assistance programs. Percentages for low height for 
age and low weight for height are based on data less than the NCHS growth chart 5th percentile (Hamill et al., 1979). 
Percentages for high weight for height are based on data greater than the NCHS growth chart 95th percentile (Hamill et al., 
1979). 

SOURCE: HHS, PedNSS, 1973-92. 

was less p~onounced,although overweight in males 
in NHANES III 1988-91 appeared more prevalent 
than in the earlier surveys. For white females 
20-59 years of age, the prevalence of overweight 
increased, but the prevalence in women 60-74 years 
of age remained about the same over time. For black 
females, the prevalence of overweight increased in 
the 20-59-year age group fmm 1960-62tiugh 
1988-91,but for the 60-74-year age group, the 
prevalence of overweight showed little change over 
that period. Little change in the prevalence of 
overweight occurred in any of the four groups 
between NHES I 1960-62 and NHANES II 1976-80 
(fig. 7-19). The major portion of the change 
appeared to occur between NHANES II 1976-80and 
NHANES III 1988-91. At all four time points, the 
prevalence was much higher for black women than 
for auy of the other three groups. 

The prevalence of overweight in the total population 
and age, sex, and racial subgroups from NHANES III 

1988-91was compared with the prevalence of 
overweight in age, sex, and racial subgroups in 
NHES I 1960-62,NHANES I 1971-74, and 
NHANESII 1976-80by Kucmnarski et al. (1994). 
Their snalyses indicated that age-ad~sted prevalence 
of overweight in people 20-74 years of age was 
higher in females than males over the period 
1960-1980and remained constant (about 24% in 
males and 26% in females). However, between 
NHANES II 1976-80 snd NHANES III 1988-91, age-
adjusted prevalence of overweight in people 
20-74 years of age increased to 32% in males and to 
35% in femsles. Similar increases in the prevalence 
of overweight over this approximate time period were 
reported in other studies (Chung et al., 199Z 
Kuskowska-Wolket al., 1989; Piani and Schoenbom, 
1993; Rowland, 199ti Schoenbom, 1985, 198X Shah 
et al., 1991). This trend suggests that it is not likely 
that the Healthy People 2000 objective of reducing 
the prevalence of overweight in adults to no more 
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Figure 7-15. Percentage of Ipeople 20 years of age and older who are overweight (high BMI), by age, sex, and 
race/ethnicity, 1988-91 

NOTE: Data are from table A,Fii-15 in appendix VA. “Overweight” was defined for males as body mass index (BMI) 
=27.8 kg/m2 and for females as BM I 227.3 kg/m2, Pregnant females were excluded from analyses. An asterisk (*) indicates 
a statistic that is potentially unreliable because of small sample size or large coefficient of variation. 

SOURCE: HFfS, NHANES 111,1988-91, 
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Figure 7-1 (S.Age-adjusted percentage of people 20 years of age and older who are overweight (high BMI), by 
sex, race/ethni~ty, and income level: 1988-91” - -

NOTE: Data are from table A,F7-16 in appendix VA. “Overweigh was defined for males as body mass index (BMI) 
>27,8 kg/m2and forfemales as BMi a27,[3 kg/m2.pregnantfemales were excluded from analyses, lf?COt71elevelwas 
determined by dividing income by the appropriate Federal Poverty Income guideline. 

SOURCE: HHS, NHANES Ill, 1988-91. 
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Figure 7-17. Percentage of males 20-74 years of age who are overweight (high BMI), by age and race, 1960-62, 
1971-74, 1976-80, and 1988-91 

NOTE: Data are from table A.F7-17,18,19 in appendii VA. “Ovenveight”was defined as body mass index 227.8 kg/m2. An 
asterisk (*) indicates a statisticthat is potentiallyunreliable because of small sample size or large coefficient of variation. 

SOURCE: HHS, NHES 1, 1960-62; NHANES 1, 1971-74; NHANES 11,1976-80; NHANES Ill, 1988-91. 
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Figure 7-18. Percentage of females 20-74 years of age who are overweight (high BMI), by age and race, 
1960-62, 1971-74, 1976-80, and 1988-91 

NOTE: Data are from table A.F7-17,18,19 in appendix VA. “Overweight”was defined as body mass index 227.3 kg/m2, 
Pregnant females were excluded from analyses. 

SOURCE HHS, NHES 1,1960-62; NHANES 1,1971-74; NHANES 11,1976-80; NHANES Ill, 1988-91. 
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Figure 7-19. Age-adjusted percentage of people 

20-74 years of age who are cwerweight (high BMI), 
by sex and race, 1960-62, 1971-74, 1976-80, and 

1988-91 

NOTE: Data are from table A,F7-17,18,19 in appendix VA. 
“Overweight” was defined for males as body mass index 
(BMI) =27.8 kg/m2 and for females as BMI 227.3 kg/m2. 
Pregnant females were excluded from analyses. 

SOURCE: HI-IS, NHES 1, 1960-62; NHANES 1, 1971 -74; 
NHANES 11,1976-80; NHANES Ill, 1988-91. 

than 20% will be met by the year 2000 (Kuczmarski 
et al., 1994). Reasons for the increase in prevalence 
of overweight are not clear. Factors influencing 
prevalence of overweight may include sedentary 
life-style, cultural and social factors, and 
socioeconomic factors (Kuczmarski et al., 1994). 

Blood lipids as a risk factor for coronary heari 
disease 

Several risk factors are associated with the 
development of coronary heart disease. Nonlipid risk 
factors include age, male sex, family history of 
premature coronary heart disease, cigarette smoking, 
hypertension, obesity, physical inactivity, and 
diabetes mellitus. High blood cholesterol level, 
particularly a higher level of low-density-lipoprotein 
(LDL) cholesterol, increases risk for coronary heart 
disease. In addition, low levels of high-density-
lipoprotein (HDL) cholesterol appear to increase risk 

Table 7-6. Classification of serum levels of total, 
low-density-lipoprotein (LDL), and high-density-
Iipoprotein (HDL) cholesterol with respect to risk of 
coronary heart disease in adults 

Classification Level 

Total cholesterol 
Desirable total cholesterol <200 mg/dL 
Borderline-high-risk total 200-239 mg/dL 

cholesterol 
High total cholesterol ?240 mg/dL 

LDL cholesterol 
Desirable LDL cholesterol <130 m@L 
Borderline-high-risk LDL 130-159 mg/dL 

cholesterol 
High LDL cholesterol >1613 mg/& 

IIDL cholesterol 
High HDL cholesterol z60 mg/dL 
Low HDL cholesterol <35 m@L 

lNegative risk factor. 

SOURCE: Expert Panel on Detection, Evaluation, and Treatment 
of High Blood Cholesterol in Adults (Adult Treatment Panel II) 
(1993). 

for coronary heart disease, but high HDL cholesterol 
appears to be a protective factor. Lowering serum’ 
total cholesterol and LDL-cholesterol levels reduces 
risk of coronary heart disease (Expert Panel on 
Detection, Evaluation, and Treatment of High Blood 
Cholesterol in Adults (Adult Treatment Panel II), 
1993). 

Data from NHANES III 1988-91 on mean serum 
total cholesterol levels, the prevalence of high serum 
total cholesterol levels, the prevalence of high LDL-
cholesterol levels, and the prevalence of low HDL-
cholesterol levels are discussed below. In addition, 
time trends in the prevalence of high, borderline-
high-risk, and desirable serum cholesterol levels are 
presented for the period 1960-62 to 1988-91. 
Prevalence estimates in all instances are based on the 
classifications of the Expert Panel on Detection, 
Evaluation, and Treatment of High Blood Cholesterol 
in Adults (1993) shown in table 7-6. 

Mean serum total cholesterol levels for males and 
females 20 years of age and older are shown in 
table A.T7c and figures A.F7c and A.F7d in 
appendix VA for non-Hispanic whites, non-Hispanic 
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blacks, and Mexican Americans. For males, mean 
serum total cholesterol levels increased with age, 
peaking in the 50-59-year age group for non-Hispanic 
whites (222 mg/dL) and Mexican Americans 
(224 m@L) and in the 60-69-year age group for 
non-Hispanic blacks (218 mg@). Mean serum total 
cholesterol levels in males decreased with each 
decade of age thereafter. For females, mean serum 
total cholesterol level also increased with age but 
peaked at 60-69 years of age. In females 60-69 years 
of age, mean serum total cholesterol levels were 
237 mg/dL for non-Hispanic whites, 239 mg/dL for 
non-Hispanic blacks, and 231 mg/dL for Mexican 
Americans. Mean serum total cholesterol values 
decreased less in females than in males in succeeding 
decades of age and were similar among racial/ethnic 
groups. The prevalence of elevated serum total 
cholesterol levels in males and females 20 years of 
age and older and treatment implications were 
discussed in greater detail by Johnson et al. (1993) 
and Sempos et al. (1993). 

The age-adjusted prevalence of high, borderline-high-
risk, and desirable serum total cholesterol levels 
in adults 20-74 years of age were reported by 
Sempos et al. (1993) based on NHANES III 1988-91 
data. Their analyses indicated that 19% of males and 
20% of females had high serum cholesterol (at or 
above 240 mg/dL), 32% of males and 30% of 
females had borderline-high-risk levels 
(200-239 mg/dL), and 49% of males and 50% of 
females had desirable serum cholesterol levels (below 
200 mg/dL). 

As shown in figure 7-20, comparison of age-adjusted 
prevalence of high serum total cholesterol by poverty 
level indicated that non-Hispanic white males with 
incomes below poverty had a bigher prevalence of 
high serum total cholesterol levels than did non-
Hispanic black and Mexican-Anerican males. The 
age-adjusted prevalence of high serum total 
cholesterol levels in non-Hispanic white, non-
Hispanic black, and Mexican-American females was 
shrdlar whether incomes were below pove~ or at or 
above poverty. The prevalence of elevated serum 
total cholesterol levels in males and females 20 years 
of age and older and treatment implications were 
discussed in greater detail by Johnson et al. (1993) 
and Sempos et al. (1993). 

The prevalence of LDL-cholesterol levels at or above 
160 mg/dL for males and females 20 years of age 
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Figure 7-20. Age-adjusted percentage of people 
20 years of age and older with high serum total 
cholesterol levels, by sex, race/ethnicity, and poverty 
level, 1988-91 

NOTE: Data are from table A.F7-20 in appendix VA. “High” 
serum total cholesterol levels were defined as 2240 mg/dL. 

SOURCE: HHS, NHANES Ill, 1988-91. 

and older is shown in figures 7-21 and 7-22. In 
males and females 20-59 years of age from all 
racial/ethnic groups, the prevalence tended to be 
higher at each successive decade of age. The 
prevalence was higher for males 20-49 years of age 
than for females in that age group, and it was quite 
similar for both sexes 50-59 years of age. At 
60-69 years of age and for each decade of age 
beyond, the prevalence of LDL cholesterol at or 
above 160 mg/dL decreased for both sexes but were 
generally higher in females than males. 

The prevalence of HDL-cholesterol levels below 
35 m@lL for males and females 20 years of age and 
older is shown in figures 7-23 and 7-24. Males had 
a higher prevalence of HDL-cholesterol levels below 
35 m#dL than did females in all age groups. For 
non-Hispanic white males, the prevalence increased 
in an age-related manner through 40-49 years of age. 
For non-Hispanic black males, tie prevalence 
generally increased with each succeeding decade of 
age. The prevalence in Mexican-American males 
showed no consistent pattern across age groups. 
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Figure 7-21. Percentage of males 20 years of age and older with high-risk levels of serum low-density-lipoprotein 
(LDL) cholesterol, by age ancl race/ethnicity, 1988-91 

NOTE: Data are from table A.F7-21,22 in appendix VA. “High-risk”serum LDL-cholesterollevels were defined as 
2160 mg/dL. An asterisk (*) indicates a statisticthat is potentiallyunreliablebecause of small sample size or large 
coefficientof variation;X indicates that the sample size did not meet minimum-sample-sizerequirements. 

SOURCE: HHS, NHANES 111,1988-91. 
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Figure 7-22. Percentage of females 20 years of age and older with high-risk levels of serum low-density-
Iipoprotein (LDL) cholesterol, by age and race/ethnicity, 1988-91 

NOTE: Data are from table A,F7-21,22 in appendix VA. “High-risk”serum LDL-cholesterollevels were defined as 
Z160 mg/&, An aste~sk (*) i~dicates a statistic that is potentially unreliable because of small sample size or large 
coefficient of variation; X indicates that the sample size did not meet minimum-sample-size requirements. 

SOURCE: HHS, NHANES Ill, 19188-91, 
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Figure 7-23. Percentage of males 20 years of age and older with low levels of serum high-density-lipoprotein 
(HDL) cholesterol, by age and race/ethnicity, 1988-91 

NOTE: Data are from table A.F7-23,24 in appendix VA. “Low”serum HDL-cholesterol levels were defined as C% mg/dL. The 
percentage for non-Hispanic black males 80 years of age and older was O%. An asterisk (*) indicates a statistic that is 
potentially unreliable because of small sample size or large coefficient of variation. 

SOURCE: HHS, NHANES Ill, 1988-91. 
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Figure 7-24. Percentage of females 20 years of age and older with low levels of serum high-density-lipoprotein 
(HDL) cholesterol, by age and race/ethnicity, 1988-91 

NOTE: Data are from table A.F7-23,24 in appendix VA. “Low”serum HDL-cholesterol levels were defined as <35 mg/dL. An 
asterisk (*) indicates a statistic that is potentially unreliable because of small sample size or large coefficient of variation. 

SOURCE: HHS, NHANES Ill, 1988-91. 
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Figure 7-25. Age-adjusted percentage of males 20-74€
years of age with desirable, bmderline-high-risk, and€
high serum total cholesterol levels, 1960-62, 1971-74,€
1976-80, and 1988-91€

NOTE: Data are from tables A.F7’-25,26a, A.F7-25,26b, and 
A.F7-25,26c in appendix VA. 

SOURCE: HHS, NHES 1, 1960-6i2; NHANES 1, 1971 -74; 
NHANES 11,1976-80; NHANES Ill, 1988-91. 

Non-Hispanic black males had lower prevalence of 
HDL-cholesterol levels below 35 mg& than did 
non-Hispanic white males in each age group. 

Secular trends in age-adjusted prevalence of high (at

or above 240 mg/dL), borderline-high-risk

(200-239 m@lL), and desirable (below 200 mg/dL)

serum total cholesterol levels in the NHES I 1960-62,

NHANES I 1971-74, NHANES II 1976-80, and

NHANES 11[11988-91 populations are shown in

figures 7-25 and 7-26 for males and females

20-74 years of age, respectively. Issues concerning

the comparability of the laborato~ data collected in

this series of surveys were examined in detail by

Johnson et al. (1993), who concluded that the data

appeared to be comparable. Secular trends in

prevalence of high LDL cholesterol and low HDL

cholesterol should be examined after the

comparability of the data is confirmed.
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Figure 7-26. Age-adjusted percentage of females€
20-74 years of age with desirable, borderiine-high­€
risk, and high serum total cholesterol levels, 1960-62,€
1971-74, 1976-80, and 1988-91€

NOTE: Data are from tables A.F7-25,26a, A.F7-25,26b, and 
A,F7-25,26c in appendix VA, 

SOURCE: HHS, NHES 1,1960-62; NHANES 1, 1971 -74; 
NHANES 11,1976-80; NHANES ill, 1988-91. 

For both sexes, a steady increase over time in the

percentage of individuals with desirable serum total

cholesterol levels was observed. In NHANES III

1988-91, 49% of males and 50% of females had

serum total cholesterol levels below 200 mg/dL

compared with 37% and 36% of males and females,

respectively, in NHES I 1960-62. For both sexes, the

percentages of individuals with high serum total

cholesterol levels also decreased steadily from 
1960-62 through 1988-91. The percentage of men 
with high serum total cholesterol levels dropped from 
2896 to 19% over this time span. The percentage of 
women with serum total cholesterol at or above 
240 mg/dL fell from 35% in 1960-62 to 20% in 
1988-91. For men, borderline-high-risk serum 
cholesterol levels decreased from 35% in 1960-62 to 
32% in 1988-91, and for womem percentages of 
borderline-high-risk serum cholesterol stayed constant 
at about 30%. The decline in serum total cholesterol 
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levels over the period 1960-62 through 1988-91 was 
analyzed and discussed in greater detail by Johnson 
et al. (1993). 

The decrease in prevalence of serum total cholesterol 
levels at or above 240 mg/dL between 1976-80 and 
1988-91 is puzzling in light of the increased 
prevalence of overweight during this same period. 
As shown in chapter 6, median intakes of cholesterol 
were generally below 300 mg/d, median total fat 
intakes were about 34% of calories, and median 
saturated fatty acid intakes were about 12% of 
calories in 1988-91. Lower dietary intakes of 
cholesterol and fat may be associated with a 
decreased prevalence of high serum total cholesterol 
between 1976-80 and 1988-91; however, further 

analyses will be required to examine associations 
between dietary intake and serum cholesterol status. 

Hypertension 

Hypertension (high blood pressure) is the single most 
important risk factor for cerebrovascular diseases and 
one of the major risk factors associated with coronary 
heart disease (table 7-7). Although hypertension is a 
serious risk factor, it can be modified by dietary and 
life-style changes and pharmacologic treatment As 
many as 50 million people in the United States have 
elevated blood pressure or are taking antihypertensive 
medications (Joint National Committee on Detection, 
Evaluation, and Treatment of High Blood Pressure, 
1993). 

Table 7-7. Percentage of people 20 years of age and older who have hypertension, by sex, age, and 
race/ethnicity, 1988-91 (%)1 

Sex and age in years


Overall population

Total, crude

Total, age-adjusted


Male

20-29

30-39

40-49

50-59

60-69

70-79

>80

Total, crude

Total, age-adjusted


Female

20-29

30-39

40-49

50-59

60-69

70-79

z 80

Total, Clllde€

Total, age-adjusted


Non-Hispanic Non-Hispanic Mexican 
MI groups white black American 

25.4 25.8 30.9 15.6 
25.4 24.5 34.0 23.8 

5.1 4.3* 8.2 3.3 
13.0 12.8 20.9 9.3 
24.4 23.4 36.8 22.4 
42.2 41.8 55.9 36.0 
52.1 51.3 63.6 53.8 
60.7 60.3 68.0 52.1 
60.5 60.3 62.4 70.5* 
25.7 26.4 31.6 15.5 
27.0 26.4 35.3 24.4 

1.W 0.8* 2.4* 1.1* 

6.2 5.0 12.1 6.5 
14.4 12.7 30.5 10.7 
38.8 36.8 47.9 33.5 
53.5 50.9 77.8 59.3 
67.6 66.9 72.6 67.0 
74.7 74.3 80,5 71.0 
25.1 25.3 30.2 15.7 
23.7 22.4 32.6 22.9 

lDa~ we from table A.T7-7 in appendix VA. Excludes P%9~t females. “All groups” includes data for racial/ethnic groups not shown 
separately. “Hypertension” was defined as mean systolic blood pressure >140 mm Hg, mean diastolic blood pressure >90 mm Hg, or 
under current treatment for hypertension with a prescription medication. These values represent the mean of six or fewer blood pressure 
measurements. An asterisk (*) indicates a statistic that is potentially unreliable because of small sample size or large coefficient of 
variation. 

SOURCE HHS, NHANES DI, 1988-91. 

187




In NHANES Ill 1988-91, six blood pressure readings 
were taken, three during the home interview and -
three during the medical examination at the mobile 
examination center (MEC), using blood pressure 
cuffs of the most appropriate size for the body size of 
the individual. Six blood pressure measurements 
were available for 9,194 adults. Hypertension was 
defined as mean systolic blood pressure greater than 
or equal to 140 mm Hg, mean diastolic blood 
pressure greater than or equal to 90 mm Hg, or under 
current treatment for hypertension with a prescription 
medication. 

The prevalence of hypertension for males and 
females 20 years of age and older in the total 
population and in three raciallethnic categories is 
shown in Eible 7-7. In the tohl population, the age-
adjusted prevalence of hypertension was 25%. 
Overall, it was higher in males (27%) than in females 
(24%). Among racial/ethnic groups analyzed in 
NHANES HI 1988-91, non-Hispanic blacks 
had the highest age-adjusted prevalence of 
hypertension-35% for males and 33% for females. 
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Figure 7-27. Age-adjusted percentage clf people 
20 years of age and older who have hypertension, by 
sex, race/ethnicity, and poverty Ievei, 1988-91 

NOTE: Data are from table A.F7-27 in appendix VA. 
“Hypertension” was defined as mean systolic blood 
pressure 214.0 mm Hg, mean diastolic blood pressure 
290 mm Hg, or under current tnaatment for hypertension 
with a prescription medication, Excludes pregnant females, 

Except where noted, data were age-adjusted to the 
total adult population for 1980 by use of the direct 
method (Johnson, 1994). 

In each of the racial/ethnic groups and in the total 
population, the prevalence of hfiertension tended to 
be higher at each successive decade of age for both 
males and females (table 7-7). The prevalence was 
higher for males than for females in the total 
population for individuals 20-29 through 50-59 years 
of age. For people 60-69 years of age and older, the 
prevalence of hypertension was higher in females, 
reaching a prevalence of about 7570 in females 
80 years of age and older compared with 60% in 
males of this age. More detailed analyses of these 
data are described by Burt et al. (1995). Small 
differences in prevalence values reported here and by 
Burt et al. (1995) result from the age-adjustment of 
data to the 1990 census by Burt et al. and from 
slightly different age groupings for the analyses. 

Prevalence of hypertension maybe associated with 
poverty status in some subgroups of the population 
(figure 7-27). For non-Hispanic white and non-
Hkpanic black females, the age-adjusted prevalence 
of hypertension was higher when incomes were 
below the poverty level (28% and 40%, respectively) 
than when incomes were at or above the poverty 
level (22% and 30Y0,respectively). In Mexican-
American males, the age-adjusted prevalence was 
slightly higher when incomes were at or above the 
poverty level (24%) than when they were below the 
poverty level (20%). No differences in age-adjusted 
prevalence of hypertension associated with poverty 
status were observed for non-Hispanic black and non-
Hispanic white males or Mexican-American females. 

Secular trends in the prevalence of hypertension, 
using the definition for hypertension given above, in 
the U.S. population for NHES I 1960-62, NHANES I 
1971-74, NHANES 111976-80, and NHANES 111 
1988-91 are shown by decade of age for males in 
figure 7-28 and for females in figure 7-29. The 
prevalence increased with each decade of age for 
both sexes in each of the surveys. For NHES I 
1960-62, NHANES I 1971-74, and NHANES 11 
1976-80, prevalence were similar for each 10-year 
age group. However, for NHANES III 1988-91, the 
prevalence of hypertension appeam to be much lower 
for each 10-year age group than it was in the 
previous surveys. This finding was unexpected in 

SOURCE: HHS, NHANES Ill, 19[38-91 . 
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Figure 7-28. Percentage of males 20 years of age and older who have hypertension, by age, 1960-62, 1971-74, 
1976-80,and 1988-91 

NOTE: Data are from table A,F7-28,29,30 in appendix VA. “Hypertension”was defined as systolic blood pressure 
>140 mm Hg, diastolic blood pressure >90 mm Hg, or under current treatment for hypertensionwith a prescription 
medication. A double asterisk (**) indicates that data are not available for this survey. 

SOURCE: HHS, NHES 1,1960-62; NHANES 1,1971-74; NHANES II, 1976-80; NHANES Ill, 1988-91. 
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Figure 7-29. Percentage of females 20 years of age and older who have hypertension, by age, 1960-62, 
1971-74, 1976-80, and 1988-91 

NOTE: Data are from table A.F7-28,29,30 in appendix VA. ‘rHypertension”was defined as systolic blood pressure 
z 140 mm Hg, diastolic blood pressure 290 mm Hg, or under current treatment for hypertensionwith a prescription 
medication. Excludes pregnant females. An asterisk (*) indicatesa statisticthat is potentiallyunreliable because of small 
sample size or a large coefficient of variation. A double asterisk (**) indicates that data are not available for this survey. 

SOURCE: HHS, NHES 1,1960-62; NHANES 1,1971-74; NHANES 11,1976-80; NHANES Ill, 1988-91. 
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Figure 7-30. Age-adjusted percentage of people 

20-74 years of age who have hypertension, by sex 
and race, 1Q60-62, 1971-74, 1976-80, and 1988-91 

NOTE: Data are from table A.F7-28,29,30 in appendix VA. 
“Hypertension” was defined as systolic blood pressure 
a 140 mm Hg, diastolic blood pressure 290 mm Hg, or 
under current treatment for hypertension with a prescription 
medication. Excludes pregnant females, 

SOURCE: HI-IS, NHES 1, 1960-62; NHANES 1, 1971 -74; 
NHANES 11,1976-80;NHANES Ill, 1988-91. 

light of the increased prevalence of overweight in the€
U.S. population over the same period.€

Changes in the age-adjusted prevalence of€
hypertension for white males and females and for€
black males and females 20-’74years of age from€
these surveys are shown in figure 7-30. Age-adjusted€
prevalence of hypertension were higher for black€
males and females than for white males and females€
at all time points. White females had t!helowest age-€
adjusted prevalence of hypertension in all of the€
surveys. Age-adjusted prevadences remained fairly€
constant for each race and sex group in NHES I€
1960-62, NIHANES I 1971-74, and NHANES II€
1976-80 but appeared to show a large tandconsistent€
decrease in NHANES III 19:88-91. Age-adjusted€
prevalence of hypertension were highest and€
virtually identical for black males and females in€
NHES I 1960-62, NHANES I 1971-74, and€
NHANES II 1976-80. In NHANES III 1988-91,€
black males had the highest age-adjusted prevalence€
of hypertension, followed by black females, white€
males, and white females.€

The number of blood pressure measurements, the€
location where the measurements were taken (home€
and MEC), and the procedures used (in particular,€
whether or not cuff size was adjusted) differed€
among NHES I 1960-62 and the three NHANES. In€
NHES I 1960-62, only one blood pressure€
measurement was made in the MEC, and no€
adjustment in cuff size was made for larger€
individuals. In NHANES I 1971-74, one blood€
pressure reading was also made, again in the MEC€
and without cuff-size adjustment for larger€
individuals. In NHANES 11 1976-80, three blood€
pressure readings were made, all in the MEC and€
with cuff-size adjustment. In NHANES III 1988-91,€
six blood pressure measurements were made (three in€
the home and three in the MEC). Cuff-size€
adjustments were made for larger individuals, which€
allows for more accurate readings in overweight€
individuals. The number of measurements taken€
affects the mean value because blood pressure€
readings have been observed to decrease as more€
measurements are made.€

The values indicating secular trends in hypertension 
in figures 7-28, 7-29, and 7-30 are based on one 
blood pressure measurement. For NHES I 1960-62 
and NHANES I 1971-74, this waslthe single blood 
pressure measurement made in the MEC. For 
NHANES II 1976-80 and NHANES III 1988-91, it 
was the finst of the three measurements made in the 
MEC. For NHANES 1111988-91 subjects, three 
measurements of blood pressure had been made 
previously in the home interview. Lower prevalence 
values of hypertension would be expected for the 
NHANES III 1988-91 population because the value 
used was not the first measurement, which is usually 
higher than subsequent measurements, and cuff size 
was adjusted for body size. Each procedural 
difference would be expected to decrease the 
percentage of high blood pressure values obtained in 
NHANES III 1988-91. It is not possible to separate 
the portion of the decrease in prevalence of 
hypertension observed in NHANES HI 1988-91 that 
represents a real change in prevalence from the 
earlier NHES I 1960-62, NHANES I 1971-74, and 
NHANES II 1976-80 surveys from the portion that 
may be the result of methodological improvements. 
Expert committees evaluating methodologic changes 
in blood pressure measures over time in HES and 
HANES have concluded that some of the decrease is 
due to primary prevention but that it is not possible 
to establish the proportion of the decline that is due 
to methodologic improvements. 
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Prevalence of hypertension in populations has been 
associated with dietary intakes of certain essential 
minerals. Observational data and intervention trials 
have shown consistent positive associations between 
higher dietary salt (sodium chloride) intake and blood 
pressure. Inverse associations of dietary intakes of 
calcium and potassium with blood pressure have been 
reported both within and among populations. Few 
epidemiological studies have examined the 
association of magnesium intake with prevalence of 
hypertension. Inverse associations between serum 
magnesium and blood pressure have been reported, 
but serum and dietary magnesium levels are not 
correlated. For comprehensive reviews of these 
subject& see Cappuccio and MacGregor (1991), 
Harriet (1995), INTERSALT Cooperative Research 
Group (1988), Kotchen (1991), NRC (1989), and 
Reusser and McCarron (1994). 

Data fmm NHANES III 1988-91 on intakes of 
sodium, potassium, calcium, and magnesium 
from food indicate that median intakes of sodium 
were above recommended intakes, whereas median 
intakes of potassium, calcium, and magnesium were 
generally below recommended intakes for these 
minerals (see ch. 6, “Current Data on Nutrient Intakes 
from Food”). Analyses of the NHANES III 1988-91 
data that examine associations of dietary intakes with 
the prevalence of hypertension have not yet been 
conducted. 

Osteoporosis 

Development of osteoporosis (decreased bone mass) 
is associated with loss of bone mineral, including 
calcium. Peak bone mass, which appears to be 
related to calcium intake during the years of bone 
accretion, is attained between 20 and 35 years of age 
and contributes to the risk of developing 
osteoporosis. Achieving the highest peak bone mass 
possible within genetic constraints may be the best 
protection against late-life fractures caused by the 
inevitable bone loss that occurs with aging (Heaney, 
1991). 

The first quantitative estimates of total femur bone 
mineral density for the U.S. population 20 years of 
age and older and estimates of age-related changes in 

4 

total femur bone mineral density for males and 
females in racial/ethnic subgroups were made in 
NHANES III 1988-91. Median values for total 

femur bone mineral density of males and females 
20 years of age and older for the non-Hispanic white, 
non-Hispanic black, and Mexican-American 
populations from NHANES HI 1988-91 are shown in 
figures 7-31 and 7-32, The total femur region used 
here is the sum of the femur neck trochanter, and 
intertrochanten it does not include the femur shaft. 

The highest values of median total femur bone 
mineral density were observed in males 20-29 years 
of age. For each racial/ethnic group, total femur 
bone mineral density was generally lower in males at 
each successive decade of age after 20-29 years. At 
all ages, males in the three racial/ethnic groups had 
greater median total femur bone mineral density than 
females in the same racial/ethnic groups. Median 
total femur bone mineral density of non-Hispanic 
white females was highest at 20-29 years of age and 
decreased at each succeeding decade of age, with 
larger decreases after 40-49 years of age. Median 
total femur bone mineral density showed little change 
in non-Hispanic black and Mexican-American 
females until 50-59 years of age, with decreases with 
each 10-year age increment thenx@er. Data from the 
full 6-year cycle of NHANES HI may confirm 
whether loss of total femur bone mineral density in 
non-Hispanic black and Mexican-American females is 
delayed compared with the loss in non-Hispanic 
white females. 

Median total femur bone mineral density differed 
among racial/ethnic subgroups. For both sexes, 
median total femur bone mineral density was higher 
in non-Hispanic blacks than in non-Hispanic whites 
and Mexican Americans. It was similar for the latter 
two racial/ethuic subgroups. The occurrence of 
higher bone mineral mass in non-Hispauic blacks, 
particularly in non-Hispzmic black females, is 
puzzling in light of their low calcium intakes 
(see ch. 6) and relatively low rate of formation of 
vitamin D in skin (Holick et al., 1981). 

Estimates of the prevalence of femoral osteopenia 
and osteoporosis in females 50 years of age and older 
in NH.ANES HI 1988-91 were made by Looker et al. 
(1995) based on the criteria proposed by the World 
Health Organization (WHO). Osteopenia was defined 
by WHO as bone mineral density values between 
1 and 2.5 standard deviations below the mean for 
young adults; osteoporosis was defined as bone 
mineral density values more than 2.5 standard 
deviations below the mean for young adults 
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Figure 7-31. Median total femur bone mineral density of males 20 years of age and older, by age and 
race/ethnicity, 1988-91 

NOTE: Data are from table A,F7-31,32 in appendix VA. For this analysis,the total femur region included the femur neck, 
trochanter, and intertrochanter, An asterisk“(*) indicatesa statisticthat is potentiallyunreliablebecause of small sample size 
or large coefficientof variation. 

SOURCE: HHS, NHANES Ill, 1988-91. 
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Figure 7-32. Median total femur bone mineral density of females 20 years of age and older, by age and 
race/ethnicity, 1988-91 

NOTE: Data are from table A.F7-31,32 in appendix VA. For this analysis, the total femur region included the femur neck, 
trochanter, and intertrochanter, Pregnant females were excluded from analyses. An asterisk (*) indicates a statisticthat is 
potentiallyunreliable because of small sample size or large coefficientof variation. 

SOURCE: HI-IS, NHANES Ill, 19[38-91. 
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(Kanis et al., 1994). For the NHANES III 1988-91 
analysis, non-Hispanic white females 20-29 years of€
age served as the reference group. The prevalence of€
osteopenia was 39’%in non-Hispanic white females,€
29% in non-Hispanic black females, and 36% in€
Mexican-American females. The prevalence of€
osteoporosis was 21%, 10%, and 16% in females in€
the three racial/ethnic groups, respectively.€

.€
Prevalence estimates of osteopenia and osteoporosis€
were made for non-Hispanic white females by decade€
of age (figure 7-33). Thirty-five percent or more of€
females 50-59, 60-69, 70-79, and 80 years of age and€
older had osteopenia. The prevalence of osteopenia€
peaked in females 70-79 years of age. The€
prevalence of osteoporosis was relatively low (6% in€
females 50-59 years of age) but increased steadily€
with each succeeding decade of age. For females€
80 years of age and older, the prevalence of€
osteoporosis was 52% (Looker et al., 1995).€

Data on calcium intakes from food in NHANES III€
1988-91 suggest that low adult peak bone mass and,€
possibly, osteoporosis will continue for the€
foreseeable future. Except for non-Hispanic white€
males 16-19 years of age, calcium intakes were€
below RDA values during adolescence, a time when€
significant bone accretion should occur. Median€
calcium intakes were lower for adolescent females€
(51-67% of the RDA) than for males (60-105% of€
the RDA). RDA values for calcium for adolescents€
(1,200 mg/d) are at the lower limit of the dietary-€
intake-threshold range of 1,200-1,500 mg/d that€
might result in higher peak adult bone mass (NIH€
Consensus Development Panel on Optimal Calcium€
Jntalce, 1994). The consequences of low calcium€
intake during this crucial period of bone accretion€
have raised concerns that the attainment of optimal€
peak adult bone mass may be seriously compromised€
(NIH Consensus Development Panel on Optimal€
Calcium Intake, 1994).€

Median calcium intakes ranging from 62% to 81% of€
the RDA value (800 mg/d) were observed for non-€
Hispanic white, non-Hispanic black, and Mexican-€
American females 20-59 years of age and in non-€
Hispanic black males in this age group. Inadequate€
calcium intake in adults 25-50 years of age may also€
be associated with reduced bone mass, and a calcium€
intake of 1,000 mg/d for both males and females has€
been suggested as optimal (NIH Consensus€
Development Panel on Optimal Calcium Intake,€
1994). Median calcium intakes for males and€
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Figure7-33. Percentage of non-Hispanic white 
females who have osteopenia and osteoporosis, by 
age, 1988-91 

NOTE: Data are from table A.F7-33 in appendix VA. 
“Osteopenia” was defined as total bone mineral density 
between 1 standard deviation (SD) and 2.5 SD below the 
mean of a reference group (young non-Hispanic whte 
females in NHANES Ill, 1988-91). “Osteoporosis” was 
defined as total bone mineral dens”~ >2.5 SD below the 
mean of the reference group (Kanis et al., 1994; WHO, 
1994). 

SOURCE: HHS, NHANES Ill, 1988-91. 

females 60 years of age and older in all of the€
racial/ethnic groups were below the RDA value of€
800 mgJd and were considered insui%cient to prevent€
calcium-related loss of bone mass (NIH Consensus€
Development Panel on Optimal Calcium Intake,€
1994).€

Summary of findings 

Biochemical and hematologlcal Indicators of 
nutritional status 

Serumvitamin A levels in NHANES III 1988-91 
suggest that vitamin A deficiency is very rare in the 
U.S. population, The tiding that serum vitamin A 
levels of young children were relatively lower than 
those of adolescents and adults was consistent with 
data from earlier HANES surveys. These findings 
suggest the need for separate cutoff values for young 
children. Serum vitamin A levels suggesting 
marginal status were found in 5-7% of some age 
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groups of non-Hispanic black and Mexican-American 
females 16 years of age and older. In these groups, 
senrm vitarnh A levels may increase with increased 
intake. Before these data are interpreted as indicating 
marginal status in non-Hispanic black and Mexican-
American fe]males, analyses controlling for the 
presence of concurrent acute m underlying chronic 
infections, which reduce serum vitamin A levels even 
when body stores are relatively normal, should be 
conducted. 

Low hemoglobin concentrations indicative of anemia 
were found in 12-20% of children 1-2 years of age. 
Percentages of low hemoglobin levels were lower in 
children 3-5 or 6-11 years of age. In adolescents, the 
prevalence of low hemoglobin levels rose again, 
particularly in females. Low hemoglobin levels were 
found in about 7-36% of females 20-49 years of age. 
The prevalence of low hemoglobin levels was higher 
for both elderly males and females than for younger 
adults. At all ages, the prevalence of low 
hemoglobin levels was highest for non-Hispanic 
blacks. These results, together with other reports of a 
higher prevalence of low hemoglobin levels in blacks 
than in whites despite similar values for specific 
indices of iron status, suggest that different cutoff 
values may be needed to evaluate hemoglobin levels 
in blacks. Because conditions other than low dietary 
iron intakes can also cause reductions in hemoglobin 
levels, these findings should not necessarily be 
interpreted as evidence of iron deficiency. Analyses 
of multiple biochemical indicators of iron status will 
be needed to evaluate iron status in the U.S. 
population. 

Nutrition-related health conditions 

Low birth weight 

Maternal nutrition, in association with medical, 
social, and behavioral factors, affects the birth weight 
of infants. In turn, birth weight of infants affects 
survival and postnatal growth, development, and 
health. Data from the PNSS and the National Vital 
Statistics Program indicated that higher prevalence of 
low birth weight was associated with loIw 
prepregnancy weight, less-than-ideal weight gain 
during pregnancy, maternal anemia during pregnancy, 
and maternal cigarette smoking during pregnancy. 
Of these factors, low prepregnancy weigh~ less-than-
ideal gestational weight gain, and anemia may be 

related to maternal dietary intake. The latter two 
factors can be influenced by effective prenatal care, 

Growth status in children and adolescents 

Analysis of NHANES III 1988-91 data suggests that 
the prevalence of shortness and thinness was not 
higher than the expected occurrence of 5% in 
children and adolescents in the U.S. population. 
However, percentages of children 6-11 years of age 
and adolescents 12-19 years of age who were 
overweight were much higher than 5Yoand were 
higher than they were in NHANES I 1971-74. Data 
from PedNSS 1973-92 for low-income infants, 
children, and adolescents followed the same patterns 
as data from NHANES II 1976-80 and NHANES III 
1988-91. These data, together with other analyses of 
overweight in adolescents in NHANES 111976-80 
and NHANES 1111988-91, indicate that the 
prevalence of overweight has increased in 
adolescents. Thus, it is not likely that Healthy 
People 2000 Objective 2.3 to reduce the prevalence 
of overweight in adolescents aged 12-19 years to no 
more than 15910will be achieved. 

Overweight in adults 

The overall prevalence of overweight for the U.S. 
population 20 years of age and older was 31% for 
males and 35$Z0for females in NHANES III 1988-91. 
These prevalence were more than twice what was 
expected (15910).For non-Hispanic blacks and 
Mexican Americans but not for non-Hispanic whites, 
prevalence of overweight was much higher in females 
than in males. For both sexes in these racial/ethnic 
groups, the decreased prevalence of overweight 
beginning in the subgroups 50-59 or 60-69 years of 
age may be related in part to decreases in BMI that 
occur because of loss of fat-free mass in older 
individuals or, possibly, to increased mortality rates 
in overweight people. Income exerted a variable 
influence across racial/ethnic groups in males, but in 
females in all racial/ethnic groups, the prevalence of 
overweight was higher at lower income levels, with 
the strongest association in non-Hispanic white 
females. 

Comparison of the prevalence of overweight in adults 
20-74 years of age in NHANES III 1988-91 and 
earlier surveys (NHES I 1960-62, NHANES I 
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1971-74, and NHANES II 1976-80) indicated that 
age-adjusted prevalence of overweight was higher in 
females than males from 1960 to 1980 and remained 
constant (about 23-26%) over that period. Between 
NHANES II 1976-80 and NHANES HI 1988-91, age-
adjusted prevalence of overweight increased to 32% 
in males and 35% in females. Reasons for the 
increase are not clear but may include sedentary life-
style, cultural and social factors, and socioeconomic 
factors. This trend suggests that it is not likely that 
the Healthy People 2(XI0Objective 2.3 to reduce the 
prevalence of overweight in adults to no more than 
20% will be met by 2000. The association of 
overweight with chronic diseases, including coronary 
heart disease, hypertension, and diabetes mellitus, as 
well as some cancers, suggests that health 
consequences of overweight may become a cause for 
even greater public health concern in the future. 

Blood lipids as a risk factor for coronary heart 
disease 

Analyses of the age-adjusted prevalence of serum

total cholesterol levels in adults 20-74 years of age in

NHANES III 1988-91 indicated that 19% of males

and 20% of females had high serum total cholesterol

levels (above 240 m@L), 329%of males and 30% of

females had borderline-high-risk levels

(200-239 m@L), and 49% of males and 50% of

females had desirable serum total cholesterol levels

(below 200 mgJdL).


The prevalence of serum LDL-cholesterol levels

indicative of high-risk LDL cholesterol (at or above

160 mgJdL) tended to be higher at each successive

decade of age for both sexes 20-59 years of age. The

prevalence tended to be higher for males than

females 20-49 years of age, very similar for both

sexes 50-59 years of age, and higher for females

60 years of age and older. The prevalence of HDL-

cholesterol levels below 35 mgJIL was higher in

males than in females in all age groups, and it was

lower in non-Hispauic black males than in non-

Hispanic white or Mexican-American males of all

ages. Non-Hispanic black females over 50 years of

age also had lower HDL-cholesterol levels than non-

Hispanic white and Mexican-American females in the

same age group.


Analysis of serum total cholesterol levels in NHES I

1960-62, NHANES I 1971-74, NHANES II 1976-80,

and NHANES III 1988-91 showed a steady decrease


over time in the age-adjusted percentages of males 
and females 20-74 years of age who had high serum 
total cholesterol levels and a steady increase in the 
percentages who had desirable serum total cholesterol 
levels. The decrease in prevalence of serum total 
cholesterol levels at or above 240 mgJdL between 
1976-80 and 1988-91 is puzzling in light of the 
increased prevalence of overweight during this same 
time period. As shown in chapter 6, median intakes 
of cholesterol were generally below 300 mg/d, 
median total fat intakes were about 349?0of calories, 
and median saturated fatty acid intakes were about 
12% of calories in 1988-91. Lower dietary intakes of 
cholesterol and fat may be associated with a 
decreased prevalence of high serum total cholesterol 
between 1976-80 and 1988-91; however, further 
analyses will be required to examine associations 
between dietary intake and serum cholesterol status. 

Hypertension 

The overall age-adjusted prevalence of hypertension 
was 25% in the U.S. population 20 yearn of age and 
older in 1988-91. The age-adjusted prevalence of 
hypertension was 27%Jfor males and 249%for 
females. Among racial/ethnic groups analyzed in 
NHANBS HI 1988-91, non-Hispanic blacks 
had the highest age-adjusted prevalence of 
hypertension-35% for males and 33% for females. 
The prevalence of hypertension increased with each 
decade of age for boih sexes in those raciaVethnic 
groups. 

Analysis of changes in the prevalence of hypertension 
in the U.S. population for NHES I 1960-62, 
NHANBS I 1971-74, NHANES II 1976-80, and 
NHANES HI 1988-91 indicated that the prevalence 
increased with each successive decade of age for both 
sexes in each of the surveys. In 1960-62, 1971-74, 
and 1976-80, prevalence rates were similar for each 
10-year age group. In 1988-91, the prevalence of 
hypertension appeared much lower for each 10-year 
age group than it was in the earlier surveys. Age-
adjusted prevalence of hypertension were higher for 
black males and females than for white males and 
females in all of the surveys. Such prevalence were 
similar for each race and sex group in 1960-62, 
1971-74, and 1976-80 but appeared to show a large 
and consistent decrease in 1988-91 despite a 
concurrent increase in the prevalence of overweight. 
Procedural differences among the surveys may 
account for part of the decrease in prevalence. 
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Expert committees evaluating methodologic changes 
in blood pressure measures over time in HES and 
HANES (in particular, NHANES III 1988-91) have 
concluded that some of the decrease is due to 
primary prevention but that it is not possible to 
establish the proportion of the decrease that is due to 
methodologic improvements. Analyses of 
associations of sodium, potassium, calcium, and 
magnesium intakes with the prevalence of 
hypertension remain to be conducted. 

Osteoporosis 

The level of peak bone mass attained affects the tisk 
of developing osteoporosis. The first population-
based estimates from NHANES III 1988-91 indicated 
that the highest total femur bone mineral density was 
usually attained in males and :females during the third 
decade of life, and decreased thereafter with age for 
both sexes. IForboth sexes, median total femur bone 
mineral density was higher for non-Hispanic blacks 
than for non-Hispanic whites and Mexican 
Americans. Data on calcium intakes from food by 
adolescents and adults suggest that current calcium 
intakes may be insufficient for attaining optimal peak 
adult bone mass and for preventing age-related loss 
of bone mass. 

The prevalence of femoral osteopenia in females 
50 years of age and older was 39% in non-Hispanic 
whites, 299Z0in non-Hispanic blacks, and 3670 in 
Mexican Americans. The prevalence of osteoporosis 
was 21%-o,107o, and 16%, respectively. For non-
Hispanic white females, the prevalence of 
osteoporosis was 6’%ofor females 50-59 years of age 
and rose with each succeeding decade, reaching 52% 
for non-Hispanic white females 80 years of age and 
older. 

Gaps in knowledge 

Data from nationally representative surveys provide 
valuable information to use in examining associations 
of diet with health and disease on a population basis. 
However, meaningful interpretation of the data 
depends on the reliability and validity of dietary and 
laboratory methodology. For dietary, biochemical, 
and hematological data to be useful in aasessing 
secular changes, identical or very similar 
methodologies must be employed. 

Several limitations were identified by the Expert 
Consuhanta and LSRO in their examination of 
NNMRRP datx 

lack of valid measures of food energy consumption 
and physical activity on a population basis, 

lack of information on total intake of nutrients, 

difficulty with interpreting data on serum levels of 
nutrients, and 

limited experience in adjusting for differences in 
methodology among and within surveys. 

Because of the lack of valid measures of food energy 
consumption and physical activity on a population 
basis, the reasons for the increase in prevalence of 
overweight in the U.S. population remain uncertain. 
Additionally, it is difficult to relate food-intake 
information to body weight status because food 
consumption is measured on a short-term basis and 
weight accumulation occurs over a longer period. 

Information on total intake of nutrients was not 
available. Knowledge of total nutrient intakes 
(e.g., sodium intake from foods plus discretionary salt 
(sodium) use and nutrient intakes from foods plus 
dietary supplements) is needed to improve studies of 
the associations between diet and health status. 

The serum concentrations of many nutrients have not 
been reliably linked witi functional consequences. 
Such information is essential to establish valid cutoff 
values that can be used to identify high-risk 
populations. In addition, the Expert Consultants and 
LSRO questioned the adequacy of reliance on single 
indices as sole determinants of inadequate status for 
individual nutrients. Corroborative and confirmatory 
measures in addition to serum nutrient concentrations 
are needed to determine the prevalence of nutrient 
inadequacies. For example, no single hematological 
indicator is sufficient to evaluate iron status; multiple 
indicators characterizing different aspects of iron 
metabolism must be examined. 

Experience is limited regarding appropriate 
adjustments for the differences in laboratory and 
clinical methodology used in different surveys or 
different cycles of the same survey. For example, 
methodologies used to measure blood pressure 
differed among NHES I 1960-62, NHANBS I 
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1971-74, NHANES II 1976-80, and NHANES III 
1988-91 (Burt et al., 1995). With these 
methodological differences, reasons for the observed 
decrease in prevalence of hypertension over time in 
the U.S. population caimot be identified. 

Recommendations 

In chapter 5, recommendations are made for ways to 
improve food composition data. In chapter 6, 
recommendations are made for ways to improve 
collection of food consumption data and to gain more 
usefid information by conducting different types of 
analyses. These improvements are also needed for 
better assessment of nutritional status and of 
associations between diet and health. In addition, the 
Expert Consultants and LSRO make the following 
recommendations regarding nutritional status and 
nutrition-related health status. 

�	 Identify and implement the use of additional 
functional indicators of nutritional status that can 
be used in large surveys. 

�	 Identify additional indicatom of health-related 
conditions, such as assessment of visceral body fat 
and incorporate measures of these indicators into 
surveys. 

�	 To interpret biochemical data, establish cutoff 
values for serum concentrations of nutrients that 
indicate suboptimal function. This will aid in the 
estimation of prevalence of nutritional risk in 
populations and population subgroups. 

Increase biochemical analyses to include nutrients 
that are of potential public health concern and 
develop acceptable methodologies. 

�	 Evaluate the need for age-specific cutoff values for 
serum vitamin A levels in children and race-
specific cutoff values for hemoglobin levels in 
blacks. 

�	 Whenever possible, obtain corroborative and 
confirmatory measures in addition to serum nutrient 
concentrations to determine prevalence of nutrient 
inadequacies. 

�	 Continue to improve the capacity to compare 
results obtained by different analytical methods 
used in different surveys or different cycles of the 
same survey. These developments are essential for 
the exploration of secular trends. Information 
about adjustment factors should be published. 

Establish better measures for evaluating the amount 
of physical activity and use data collected on 
physical activity to create indices for evaluation. 

Provide existing banked blood samples to use in 
extramural research studies, assess storage 
conditions, test new methods, and examine secular 
changes. 

�	 Explore links between nutritional status, particularly 
antkopometric indicators, and food insufficiency. 
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Chapter 8€

Knowledge, Attitudes, and Behavior Assessments€

Introduction 

Knowledge and attitudes related to diet, nutrition, and 
health can influence the willingness and ability of 
individuals to put dietary recommendations into 
practice and to follow healthier life-styles. Because 
knowledge and attitudes and subsequent food- and 
health-related behaviors are inextricably linked to 
health outcomes, understanding the roles that 
knowledge and attitudes play in determining dietary 
and other health-related behaviors is essential for 
nutrition monitotig purposes. With this information, 
effective public health interventions at Federal, State, 
and local levels can be developed to improve food 
choices, promote health, and reduce the risk of 
chronic disease (HHS and USDA, 1993). Figure 8-1 
highlights the relationship of knowledge, attitudes, 
and behavior to the other components of the 
conceptual model used for the TRONM. 

Available methodologies 

Data on knowledge, attitudes, and behavior are 
collected in national and State surveys and 
surveillance systems of the NNMRRP by telephone 
and personal interviews and used to track public 
awareness of nutrition and health; attitudes related to 
diet, nutrition, and healti, and patterns of physical 
activity and other food- and health-related behaviors. 
Although these data are valuable in and of 
themselves, the primary reason for collecting them is 
to examine the relationship between the knowledge, 
attitudes, and behavior of individuals with known 
socioeconomic and demographic characteristics and 
the dietary, nutritional, and health status of these 
same individuals. The data can then be used to 
create a multidimensional profile of the population 
and of various subgroups, which, in turn, can be used 

to design health-promotion strategies that are 
appropriate and relevant for the target audience. 

Types and sources of data 

Until recently, national surveys have included few 
data about the kuowledge, attitudes, and behavior of 
Americans related to diez nutrition, and health. As a 
result, little is known about the knowledge, attitudes, 
and behavior of the general population compared 
with what is known about their food consumption 
patterns and nutritional status. However, several 
recent surveys in the NNMRRP have contributed 
much information pertinent for nutrition monitoring 
purposes (table 8-l). 

The Health and Diet Survey (HDS) provides data on 
consumer awareness of diet and health relationships 
and on health-related knowledge and attitudes. The 
Behavioral Risk Factor Surveillance System (BRFSS) 
assesses the prevalence among adults of self-reported 
health lxhaviors, such as participating in physical 
activity and alcohol use. The Youth Risk Behavior 
Survey (YRBS) collects information on the 
prevalence of self-reported health behaviors, such as 
exercise patterns, body-image perception, and alcohol 
use, of students in grades 9-12. The 1989-91 Diet 
and Health Knowledge Survey (DHKS) provides data 
on the knowledge and attitudes of main meal 
planners and preparers about dietary guidance, use of 
the nutrition panel on food labels, food-safety 
concerns, and awareness of diet and health 
relationships. Information about the accuracy of 
perceptions about one’s own diet in relation to current 
dietary guidance and on attitudes toward the 
importance of dietary guidance is also available fkom 
DHKS 1989-91. Because the sample size for male 
main meal planners and preparers was much smaller 
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Table 8-1. Types and sources of data on knowledge, attitudes, and behavior used in chapter 8 of the Third 
Report on Nutrition Monitoring 

Type of data Source of data] 

Knowledge and anitudes Diet and Health Knowledge Survey 1989-91 
(USDA HNIS)2 

NHANES HI 1988-91(CDC, NCHS) 
Smvey of Army Female Basic Trainees, 1993 (DOD, U.S. 

Army Research Institute of Environmental Medicine) 
Youth Risk Behavior Survey, 1991 (CDC, NCCDPHP) 
Health and Diet Survey, 1983 and 1990 @DA, cosponsored 

by NfHy NHLBI) 

Nationwide Food Consumption Survey 1987-88 
(USDA, HNIS) 

Diet and Health Knowledge Survey 1989-91 (USDA HNIS) 
Continuing Survey of Food Intakes by Individuals, 1989-91 

(USDA, HNIS) 
NHANBS III 1988-91 (CDC, NCHS) 
Weight Loss Practices Survey 1991 @D& cosponsom?d 

by m NHLBI) 
Behavioral Risk Factor Surveillance System, 1992 

(CDC, NCCDPHP) 
Youth Risk Behavior Survey, 1990 and 1991 

(CDC, NCCDPHP) 
National Survey of Family Grov& 1982 and 1988 

(CDC, NCHS) 

lUSDA,U.S. Departmentof Agricultur~ HNIS, Human Nutrition Information Service; CDC, Centers for Disease Control and preventio~ 
NCHS, National Center for Health Statistic DOD, U.S. Department of Defensq NCCDPHP, National Center for Clxonic Disease 
Prevention and Health Promotiom NIH, National Institutes of Heal@ NHLB~ National Hem Lung, and Blood Institute. 
‘Legislation passed on Feb. 20, 1994, transferred the functions and staff of USDA’s Human Nutrition Information Service @NIS) to the 
existing AgriculturalResearch Service (AM) of that department. 

SOURCE LSRO, 1994. 

than that for female main meal planners and 
preparers, most planner-preparer data in this chapter 
are presented only for females. When data for males 
were provided and were deemed appropriate for 
comparison with data from females by the Expert 
Consultants and LSRO, they are discussed in this 
chapter. Data about sources of nutrition information 
used by households were collected in the 1987-88 
Nationwide Food Consumption Survey (NFCS). 

NHANES III 1988-91 provides information on self-
perception of body weight status by adults, dieting 
attempts by adults, levels of physical activity among 
adolescents and adults, and awareness of and actions 
taken to control high blood cholesterol and 
hypertension. Data on attitudes about body weight 
status of female enlisted trainees in the U.S. Army 
are available from the 1993 Survey of Army Female 
Basic Trainees. Detailed information about the types 
of weight-loss practices used by individuals trying to 

lose weight is available from the Weight Loss 
Practices Survey (WLPS) conducted by the Food and 
Drug Administration (FDA) and cosponsored by the 
National Heart, Lung, and Blood Institute (NHLBIJ. 
The 1982 and 1988 cycles of the National Survey of 
Family Growth (NSFG) provide information about 
patterns of breastfeeding. Data on breastfeeding were 
included in this chapter because breastfeeding is a 
behavior of the mother that influences the nutritional 
status of her infant. 

Criteria for assessment 

General statistical criteria for assessing information 
about knowledge, attitudes, and behavior are 
discussed in chapter 2. Interpreting data collected by 
interview depends on the validity and ~liability of 
the questions, the structure of the questions and the 
context in which they are asked, interview protocols, 
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and interviewer training, in addition to survey design 
and data analysis. Comparability of information from 
different surveys depends on the similarity of the 
sample designs, the questions asked, the formats of 
the surveys, the estimation procedures, and the target 
populations (Laurent and Kapferer, 1985; Pitts and 
Woodside, 1984). 

Linking knowledge and attitudes with 
behavior and health outcomes 

Linking behavior with dietary, nutritional, and health 
measurements depends on the use of standardized 
approaches, including how the sample was designed 
and what estimation procedures and population 
descriptors were used. Until recently, food 
consumption surveys have included little information 
about respondents’ food-related knowledge, attitudes, 
and behavior. Conversely, nationally representative 
consumer surveys of food-specific knowledge, 
attitudes, and practices have not included data on 
food consumption. The introduction of the DHKS 
component into CSFII 1989-91 provided for the first 
time information on knowledge, attitudes, and 
behavior from the same grotrp of individuals (main 
meal planners and preparem) from whom food 
consumption data were collected. The application of 
complex statistical models that incorporate latent 
variables (i.e., variables constructed from measured 
variables) constructed from interrelated measures 
included in the DHKS and other NNMRRP surveys 
provides valuable information that may permit 
identification of cognitive variables that are more 
likely to mediate desirable dlietary behavior. 
Although valuable for research purposes, 
consideration of these analyses is beyond the scope 
of this report. 

Collecting behavioral information from NHANES III 
1988-91 subjects from whom food consumption and 
biochemical, anthropometic, and clinical data were 
ASOgathered permits behavior to be linked with 
nutrition-related health status. These links can then 
be explored to examine the relationship of knowledge 
and attitudes to behavior and health status. 

Appropriate uses and limitations of the data 

Data presented in this chapter can be used to examine 
the role of awareness about dietary recommendations 

and diet and health relationships in food choice and, 
ultimately, nutrient intake and health status. 
Examining single variables may be useful for 
comparing a population’s behavior with the 
recommended behavior. However, in some cases, 
examining single variables may be misleading or 
provide incomplete information unless other 
contributing and confounding factors are adequately 
considered. Multivariate analyses, in which two or 
more predictor variables are used, may provide 
valuable information on the relative influence of the 
independent variables on the outcome of interest. 

Current data 

Breastfeedlng 

Breast milk is the optimal food for infants because it 
provides them with some immunity against infection, 
helps protect against iron deficiency, is inexpensive 
and readily available, and enhances bonding between 
mother and infant (HHS, 1988). The 1982 and 1988 
cycles of the NSFG present nationally representative 
data on the prevalence of breastfeeding among 
mothers 15-44 years of age. Among infants born in 
1978-80 and 1984-86, the percentage of white 
mothers who reported that they breastfed was more 
than double that of black mothers (table 8-2). The 
prevalence of breastfeeding was higher among infants 
born to white mothers in 1984-86 than in 1978-80, 
but it stayed about the same among infants born to 
black mothers during these years. The prevalence of 
breastfeeding for 4 or more months remained about 
the same for infants born to white mothers in 
1978-80 and 1984-86 and decreased for infants born 
to black mothers between 1978-80 and 1984-86. 

A higher prevalence of breastieeding was found 
among mothers 20-44 years of age who were more 
educated. Among infants born in 1978-80, mothers 
who completed 13 or more years of education were 
more likely to report ever breastfeeding (63%) than 
mothers who graduated from high school (43%), 
mothers who completed 9 to 11 yeas of education 
(34%), and mothers with fewer than 9 years of 
education (26%). For infants born in 1984-86 
compared with those born in 1978-80, increases in 
the prevalence of breastfeeding were seen among 
mothers with fewer than 9 years of education and 
12 years or more of education. No change was seen 
for infants born in 1984-86 to mothers with 
9-11 years of education. 
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Table 8-2. Prevalence of breastfeeding among mothers 1544 years of age and proportion of their babies who 
were breastfed for 4 or more months, by year of baby’s birth and selected characteristics of the mothers, 1978-80 
and 1984-86 (%)1 

Characteristics of mother 

Overall population 

Race 
White 
Black 

Educational levelz 
& years 
9-11 years 
12 years 
k 13 years 

Age 
do years 
20-29 years 
30-39 years 
40-44 years 

Region of residence 
Northeast 
south 
Midwest 
West 

Poverty status 
<1O(M poverty 
> 100% poverty 

Ever breastfed Breastfed for >4 months 

1978-80 1984-86 1978-80 1984-86 

46.1 55.0 65.3 61.9 

50.3 59.9 65.4 62.6 
22.8 23.4 60.1 50.1 

26.4* 49.1 x 52.3 
33.7 34.5 72.2 66.5 
42.8 51.9 57.8 55.5 
63.4 75.0 71.7 66.9 

25.0 16.6 50.7 46.2 
48.4 57.2 61.3 58.7 
52.1 66.7 83.1 71.0 
x x x x 

38.4 63.5 59.3 69.1 
49.8 45.6 64.4 55.5 
35.5 51.3 64.0 56.6 
65.7 68.8 70.4 68.0 

30.7 27.3 54.4 55.5 
50.0 62.3 66.9 62.7 

/	 ‘Data are from tables A.T8-2a and A.T8-2b in appendix VA. An asterisk (*) indicates a statistic that is potentiallyunreliablebecause of 
small samule size or lame coefficient of va-iatiom X indicates that minimum-sample-size requirements were not met. 
2Anrdyses‘limited to wo;en 20-44 years of age. 

SOURCE HHS, NSFG, 1982 and 1988. 

Age of the mother also was associated with 
prevalence of breastfeeding. Compared with infants 
born in 1978-80, the prevalence of ever breastfeeding 
decreased from 25% to 17% among infants born in 
1984-86 to mothers less than 20 years of age and 
increased from 48% to 57% among infants born to 
mothers 20-29 years of age and from 52’ZOto 67% 
among infants born to mothem 30-39 years of age. 
For infants born in 1978-80 and 1984-86, about 60% 
of mothers 20-29 years of age who reported ever 
breastfeeding did so for 4 months or longer. For 
infants born to mothers 30-39 years of age, 71% of 
infants born in 1984-86 who were ever breastfed 
were breastfed for 4 or more months, down from 
83% of infants born in 1978-80. 

For infants born in 1978-80 and 1984-86, the 
prevalence of breastfeeding was higher among those 
born to mothers from households at or above the 
poverty level than among those born to mothem from 
households below the poverty level. The prevalence 
of breastfeeding decreased horn 31‘%to 27% for 
infants born to mothers from households below the 
poverty level, but it increased from 50% to 62% for 
infants born to mothers from households at or above 
poverty. During both time periods, about two-thirds 
of mothers from households at or above the poverty 
level who ever breastfed did so for 4 months or 
longer. In contrast, about one-half of mothem from 
households below the poverty level who ever 
breastfed reported doing so for 4 months or longer, 
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Although it appears that the overall prevalence of 
breastfeeding is increasing slightly over time, it is 
still below the goal set in Healthy People 2000 
Objective 2.11, which states that at least 75% of 
mothen breastfeed their babies in the early 
postpartum period. On the basis of findings from the 
NSFG, 55% of infants born in 1984-86 were ever 
breastfed, up from 46% of infants born in 1978-80. 
Among infants who were ever breastfed, more than 
60% were breastfed for 4 or more months. Objective 
2.11 also states that at least 50% of all mothers 
breastfeed until their babies are 5-6 months of age. 
Approximately 30’%and 3496 of all infants born in 
1978-80 and 1984-86, respectively, were breastfed for 
4 months or longer (data not shown). Although there 
has been some increase in the percentage of infants 
who are breastfed, greater emphasis is needed to 
encourage more mothers to initiate breastfeeding and 
to breastfeed longer. 

Self-perception of body weight 

Perception of body weight status was examined for 
high school students in grades 9-12 in YRBS 1991. 
About half of non-Hispanic black females compared 
with 44% of non-Hispanic white females and about 
40% of Hispanic females and females of other 
racial/ethnic groups (non-Hispanic) thought that their 

Percent 

body weight was about right (fig. 8-2). Thirty-eight 
percent of non-Hispanic white females and 40% of 
females who were Hispanic and of other racial/ethnic 
groups (non-Hispanic) tiought of themselves as 
slightly overweight, compared with 24% of non-
Hispanic black females. Although these data are 
difficult to interpret because the actual weight status 
of the respondents is not known, the data do suggest 
that non-Hispanic black females tend to be more 
satisfied with their weight than non-Hispanic white 
females. This finding was reported previously for 
white and black females (Rand and Kuldau, 1990). 
Compared with female high school students, male 
high school students in YRBS 1991 were more likely 
to perceive themselves as being about the right 
weight or as slightly underweight and less likely to 
perceive themselves as slightly overweight or very 
overweight (fig. 8-3). These data support findings 
that females tend to be more preoccupied with weight 
than males (Rodim 1993). 

Data from the 1993 Survey of Army Female Basic 
Trainees showed that a fairly high percentage of 
female enlisted basic trainees who are relatively lean 
reported that they wanted to lose weight. Almost 
30% of the women with a body fat content of 
20-24% reported that they wanted to lose weight, 
compared with 4290 of a less lean group of women 
(body fat content of 25-29%). (See table A.8a in 

I ❑ Non-Hispanic white I 
~ Non-Hispanic black 
x Hispanic 
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Figure 8-2. Self-perceived body weight status of female high school students, by race/ethnicity, 1991 

NOTE: Data are from table A. F8-2,3 in appendix VA. 

SOURCE: HI-IS, YRBS, 1991. 
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app. VA.) For adult women, the average body fat 
content is 28% (Forbes, 1990). 

Self-perception of being overweight was examined in 
NHANES III 1988-91 and compared with actual 
body mass index (BMI) status based on measured 
height and weight. (See ch. 7 for a description of the 
derivation of the BMI cutoff values used in this 
report.) High percentages of people 20 years of age 
and older who were overweight by BMI classification 
(BM >27.8 kgJm2 for males ad >27.3 kg/m2 for 
females) thought of themselves as overweight 
(fig. 8-4). Overweight females were more likely than 
overweight males in all age categories to think of 
themselves as overweight. Among females 
20-39 years of age who were overweight, 97% of 
non-Hispanic whites, 91% of non-Hispanic blacks, 
and 87’%of Mexican Americans tiought of 
themselves as overweight. Percentages in each of the 
racial/ethnic groups were similar for females 
40-59 years of age. Fewer overweight women who 
were 60 years of age and older thought that they 
were overweight. Similarly, overweight males 
60 years of age and older were less likely than 
younger males to think of themselves as overweight. 

The percentage of individuals who were not 
overweight but thought of themselves as being 
overweight is shown in figure 8-5. Among non-

Percent 
100, 

80 I 

Hispmic white females, 51% of women 20-39 years 
of age, 60% of those 40-59 years of age, and 39% of 
those 60 years of age and older who were not 
overweight thought that they were overweight. 
Percentages were lower (41-46%) for non-Hispanic 
black and Mexican-American females 20-39 and 
40-59 years of age. Only 23% of Mexican-American 
women and 14% of non-Hispanic black women 
60 years of age and older who were not overweight 
thought that they were overweight compared with 
39% of non-Hispanic white females of the same age. 
Lower percentages of males than females in all age 
categories who were not overweight perceived that 
they were overweight. 

A similar pattern was observed in a sample of 
3,511 female and 759 male main meal planners and 
preparm participating in DHKS 1989-91 (figs. 8-6 
and 8-7). In this survey, BMI was cakxdated from 
self-reported height and weight. For female main 
meal planners and preparem, 96’ZOof those who were 
severely overweight (BMt >32.3 kg/m2) and 84% of 
those who were overweight (BMI 27.3-32.2 kgjmz) 
thought of themselves as overweight. For female 
main meal planners and preparem who were not 
overweight but who thought of themselves as 
overweigh~ 34% had body weights in the acceptable 
category (BMI 19.1-27.2 kg/m2) and 5% were 
underweight (BMJ <19.1 kg/m2). Of female main 
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Figure 8-3. Self-perceived body weight status of male high school students, by race/ethnicity, 1991 

NOTE: Data are from table A.F8-2,3 in appendix VA. 

SOURCE: HHS, YRBS, 1991. 
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Figure 8-4. Self-perceived overweight: percentage of overweight people 20 years of age and older who think 
they are overweight, by age, sex, and race/ethnicity, 1988-91 

NOTE: Data are from table A,F8-4,5 in appendix VA. “Overweigh was defined for males as body mass index (BMI) 
>27,8 kg/m2 and for females a(s BMI =27.3 kg/m2. Excludes pregnant females. An asterisk (*) indicates a statistic that is 
potentially unreliable because of small sample size or large coefficient of variation. 

SOURCE: HI-IS, NHANES Ill, 1988-91. 
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Figure 8-5. Self-perceived overweight: percentage of people 20 years of age and older who think they are 
overweight but are not overweight, by age, sex, and race/ethnicity, 1988-91 

NOTE: Data are from table A,F8-4,5 in appendix VA. “Overweight” was defined for males as body mass index (BMI) 
227,8 kg/m2 and for females a:; BMI 227.3 kg/m2. Male and female respondents had a measured BMI <27.8 and 
<27.3 kg/m2, respectively. Excludes pregnant females. 

SOURCE: HHS, NHANES Ill, 1988-91. 
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Figure8-6. Self-perceived compared with actual body 
weight status of female main meal planners and 
preparers, 1989-91 

NOTE: Data are from table A. F8-6,7 in appendix VA. To 
determine actual body weight status, self-reported height 
and weight were used to caicuiate body mass index (BMi). 
BMI measured as “underweight” (<19.1 kg/m~ was defined 
as iess than the NHANES Ii 15th percentile. BMi measured 
as “acceptable weight” (19.1 -27.2 kg/m2) was defined as 
greater than or equai to the NHANES ii 15th percentile and 
iess than the 85th percentile. BMI measured as 
“overweight” (27.3-32.2 kg/m2) was defined as greater than 
or equai to the NHANES il 85th percentile and iess than the 
95th percentile. BMI measured as “severe overweight” 
(232.3 kg/m? was defined as greater than or equai to the 
NHANES ii 95th percentile. An asterisk (*) indicates a 
statistic that is potentially unreliable because of smaii 
sampie size or iarge coefficient of variation. 

SOURCE: USDA, DHKS, 1989-91; CSFii, 1989-91. 

meal planners and preparers who were classified by 
BMI as underweight, 34% considered themselves to 
be underweight and 62% considered themselves to be 
about the right weight. For male main meal planners 
and preparers, 76% of those who were severely 
overweight (BMI >31.1 kg/m2) and 63~0 of Ihose who 
were overweight (BMI 27.8-31.0 kg/m2) considered 
themselves to be overweight. Almost one-fourth of 
male main meal planners and preparem who were of 
an acceptable weight (BMI 20.7-27.7 kg/m2) thought 
of themselves as overweight. These data suggest that 
recognition of overweight may not be as great a 
problem as misrecognition of underweight among 
those who are underweight or misrecognition of 
overweight among those whose weight is normal. 

Perceived body weight status 
Oon’t know/no amver Underweight 

Percent IH< About the right weight u overweight 

Under- Acc:c::ie Over- Severe 
weight weight overweight 

Actuai body weight status 

Figure8-7. Self-perceived compared with actuai body 
weight status of male main meal planners and 
preparers, 1989-91 

NOTE: Data are from table A. F8-6,7 in appendix VA. To 
determine actuai body weight status, self-repotted height 
and weight were used to calculate body mass index (BMi). 
BMi measured as “underweight’ (<20.7 kg/m7 was defined 
as less than the NHANES ii 15th percentile. BMi measured 
as “acceptable weight” (20.7-27.7 kg/m~ was defined as 
greater than or equai to the NHANES Ii 15th percentile and 
less than the 85th percentile. BMi measured as 
“overweight” (27.8-31.0 kg/m2) was defined as greater than 
or equai to the NHANES ii 85th percentile and iess than the 
95th percentile. BMi measured as “severe overweight” 
(~31.1 kg/m? was defined as greater than or equal to the 
NHANES it 95th percentile. An asterisk (*) indicates a 
statistic that is potentially unreliable because of small 
sampie size or iarge coefficient of variation. 

SOURCE: USDA, DHKS, 1989-91; CSFii, 1989-91. 

This misrecognition of weight status appears to be 
more common among females than males and among 
younger than older people. 

Dieting and weight control 

Because of the increasing prevalence of overweight 
in this country, the subject of weight control is of 
public health interest. In NH.ANES III 1988-91, 
people 20 years of age and older were asked whether 
they tried to lose weight in the past 12 months. On 
average, 30% of males and 53% of females reported 
that they tied to lose weight in tie past 12 months. 
In every age group, higher percentages of 
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non-Hispanic white females reported trying to lose 
weight than males or non-Hispanic black or Mexican-
American females (fig. 8-8). As reported in chapter 
7, the lowest prevalence of overweight was found 
among non-Hispanic white females in each age 
group, whereas the highest prevalence of overweight 
for females was found among non-Hispanic blacks. 
Lower percentages of non-Hispanic blaclc females 
reported that they tried to lose weight in the past 
12 months than of non-Hispanic white or Mexican-
American females. 

For males, the lowest prevalence of overweight was 
found among non-Hispanic blacks (see ch. 7). The 
highest prevalence of overweight among males, 
except in those 20-29 years of age, was among 
Mexican Americans, whose percentages of trying to 
lose weight fell between those of non-Hkpanic white 
and non-Hispanic black males in each age group 
except the highest (> 80 years of age). 

Additional analyses of the NHANES III 1988-91 data 
compared the current weight-lloss practices of 
respondents with their BMIs. BMI cutoffs for 
various categories of body weight status, for males 
and females, respectively, were as follows: 
underweight, BMI <20.7 and <19.1 kg/m2; acceptable 

Percent 

weight, BMl 20.7-27.7 and 19.1-27.2 kg/m2; and 
overweight, BMI >27.8 and >27.3 kg/m2. The 
underweight category corresponded to values less 
than the NHANES 11 15th percentile for BMI, 
whereas the overweight category corresponded to 
values greater than the NHANES II 85th percentile 
for BMI. More females than males reported that they 
were currently trying to lose weight regardless of 
their weight status (figs. 8-9 and 8-10). Higher 
percentages of overweight males and females 
reported that they were currently trying to lose 
weight than people in other weight categories. A 
higher percentage of females than males in the 
acceptable-weight category reported currently trying 
to lose weight. Percentages were highest for non-
Hispanic white females 20-59 years of age; 42% 
reported that they were trying to lose weight 
compared with about one-third of non-Hispanic black 
females and 29-36% of Mexican-American females 
of the same age range. 

Specific weight-loss practices used by people 
18 years of age and older are shown in table 8-3 for 
participants who reported that they were currently 
trying to lose weight in WLPS 1991. More than 
70% of males and females across raciaVethnic groups 
replied that they dieted and/or exercised to lose 
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Figure 8-8. Percentage of pe!ople 20 years of age and older who have tried to lose weight during the past 
12 months, by age, sex, and race/ethnicity, 1988-91 

NOTE: Data are from table A,F8-8 in appendix VA, An asterisk (*) indicates a statistic that is potentially unreliable because of 
small sample size or large coefficient of variation. 

SOURCE: HI-W, NHANES Ill, 19B8-91 . 
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Figure 8-9. Percentage of males 20 years of age and older who are currently trying to lose weight, by age, 
race/ethnicity, and body weight status, 1988-91 

NOTE: Data are from table A.F8-9,1O in appendix VA. Measured height and weight were used to calculate body mass index

(BMI). Based on BMIs for males 20-29 years of age, “underweight” was defined as a BMI less than or equal to the NHANES

II 15th percentile (<20.7 kg/m~, “acceptable weight” as a BMI between the NHANES II 16th and 84th percentiles

(20.7-27.7 kg/m2), and “overweight” as a BMI greater than or equal to the NHANES II 85th percentile (>27.8 kg/m2).

Percentages for non-Hispanic white males 20-39 years of age, non-Hispanic black males 40-59 and 60 years of age and older

in the “underweight” category were O%. An asterisk (*) indicates a statistic that is potentially unreliable because of small

sample size; X indicates that minimum-sample-size requirements were not met.


SOURCE: HHS, NHANES Ill, 1988-91. 

weight. Females were more likely than males to use 
over-the-counter products, meal replacements, and 
vitamins for weight loss and to participate in 
organized weight-loss programs. Use of fasting, 
laxatives, body wraps, vomiting, and surgery was 
reported by small percentages of the population. 

The weight-loss practices of students in grades 9-12 
were assessed in YRBS 1991. Higher percentages of 
females than males reported that they dieted to lose 
weight or to keep from gaining weight, whereas 
higher percentages of males than females reported 
that they exercised to lose weight or to keep from 
gaining weight (fig. 8-11), A combination of diet 
and exercise was the most commonly reported 
practice for losing weight or for avoiding gaining 
weight for females. About one-third of non-Hispanic 
white females reported that they followed these 
practices compared with 26% of Hispanic females, 
11% of non-Hispanic black females, and 23% of 
females of other racial/ethuic groups (non-Hispanic). 
In contrast, 12% or less of males reported ilat they 

dieted and exercised to lose weight or to maintain 
their weight. 

In NHANES HI 1988-91, data on the current weight-
10SSpractices of adolescents 12-19 years of age were 
collected (see table A.8b in app. VA). Among 
adolescents 12-15 years old, 19% reported that they 
were currently trying to lose weight, compamd with 
26% of adolescents 16-19 years old. Among 
overweight adolescents 12-15 and 16-19 years old, 
44% and 56%, respectively, qorted that they were 
making an effort to lose weight. The relatively high 
percentages of acceptable-weight adolescents 12-15 
and 16-19 yeara of age who reported that they were 
trying to lose weight-12% and 19%, 
respectively-are of concern. 

Exercise behavior 

Participation in regular physical activity provides 
important health benefits, including lower risk for 
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Figure 8-10. Percentage of females 20 years of age and alder who are currently trying to lose weight, by age, 
race/ethnicity, and body weight status, 1988-91 

NOIE: Data are from table A.FEI-9,1O in appendix VA, Measurecl height and weight were used to calculate body mass index

(BMI), Based on BMIs for females 20-29 years of age, “underweight” was defined as a BMI less than or equal to the NHANES

II 15th percentile (<1 9.1 kg/m~, “acceptable weight” as a BMI between the NHANES II 16th and Wh percentiles

(19.1 -27.2 kgjm~, and “overweight” as a B?dllgreater than or equal to the NHANES II 85th percentile (>27,3 kg/m~.

Percentage for non-Hispanic white females 20-39 years of age in the “underweight” category was 0%, An asterisk (*)

indicates a statistic that is potentially unreliable because of small sample size; X indicates that minimum-sample-size

requirements were not met, Pregnant females were excluded from analyses.


SOURCE: HI-R, NHANES Ill, 1988-91. 

Table 8-3. Prevalence of specific weight-loss practices followed by people 18 years of age and older who 
reported that they were currently trying to lose weight, by sex and race, 1991 (%)1 

Weight-losspractice 

Diet

Exercise

Vitamins

Meal replacements

Organizedprograms

Diet supplements

Over-the-counterproducts

Fasting

Laxatives

Body WIZl~S


Vomiting

Surgery


Male Female 

white Black Other White Black Other 
(n=294) (n=83) (n=22) (n=727) (n=263) (n=32) 

82 85 73 86 89 86 
77 85 83 83 84 81 
27 25 15 34 30 26 
13 11 15 15 21 21 
4 6 4 13 12 17 
2 7 7 4 7 2 
7 11 8 13 18 15 
5 9 4 5 11 11 
1 7 0 2 10 0 
1 5 0 1 4 0 
0 0 0 0 0 8 
3 0 0 0 0 0 

‘Meal replacements include products such as Ultra Slim-Fast@ in powder, liquid, table~ or wafer form. Diet supplements include products 
such as high-protein or high-fiber supplements in powder, liquid, table~ or wafer form. Over-the-counter products include diet pills or 
appetite suppressants purchased over the counter without a prescription. Surgery includes liposuction, wired jaw, gastric bubble, and other 
medical procedures. 

SOURCE FDA, WLPS, 1991. 
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Figure 8-11. Percentage of high school students who dieted, exercised, and dieted and exercised to lose weight 
or-keep from gaining weight, by sex and race/ethnicity, 1991 

NOTE: Data are from table A.F8-11 in appendix VA. 

SOURCE: HHS, YRBS, 1991. 

coronary heart disease, stroke, hypertension, non-
insulin-dependent diabetes mellitus, osteoporosis, 
obesity, some cancers, and mental health problems 
such as depression and anxiety (HHS, 1991). 
Patterns of physical activity established during 
childhood and adolescence place an adult at lower 

}	 risk of chronic disease. However, despite the 
benefits of exercise, the majority of the population 
maintains a sedentary life-style. 

Frequency and intensity of physical activi~ 

The most recent data available on the frequency and 
intensity of exercise behaviors among adults are from 
BRFSS 1992. In this survey, adults 20 years of age 
and older were asked about the frequency, duration, 
and intensity of their leisure-time physical activities 
during the preceding month. Responses were 
grouped into one of three categories: 1) “no physical 
activity” (no physical activity in the past month), 
2)	 “irregular physical activity” (any physical activity 
or pair of activities done for less than 20 minutes or 
less than three times a week), and 3) “regular 
physical activity” (any physical activity or pair of 

activities done for a total of 20 minutes or more per 
occasion three or more times a week at less than 50% 
of maximal cardiorespiratory capacity). Overall, 30% 
of males and 27%Iof females reported that they 
participated in regular physical activity (fig 8-12). 
Frequency of participating in regular exercise 
decreased with age, from 37% of people 20-29 years 
of age to 25% of people 60-69 years of age and 21% 
of people 70-79 years of age. 

Data on leisure-time physical activity among adults 
20 years of age and older during the past month were 
also collected in NHANES III 1988-91 and were 
simiku to lhose reported above for BRFSS 1992. 
Participation in physical activity three or more times 
a week during leisure time was higher among males 
than females (60% and 49%, respectively) and tended 
to decrease with age. Sixty-one percent of non-
Hispanic white and black males reported that they 
exercised three or more times a week during leisure 
time, compared with 45% of Mexican-American 
males. The percentage of non-l%spa.uic white 
females (52%) reporting regular physical activity was 
higher than that of non-Hispanic black (40%) and 
Mexican-American females (32%). 
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Figure 8-12 Prevalence of physical activity among 

people 20 years of age and older and percentage 
meeting the Healthy People 2000 (H P2i)oo) objective 

for vigorous physical activity, by sex, 1992 

NOTE: Data are from table A,FEI-l2 in appendix VA, “None” 
was defined as no physical activity in the past month. 
“lrregula~ was defined as any physical activity or pair of 
activities done for <20 minutes or fewer than 3 times per 
week. “Regula~ was defined as any physical activity or pair 
of activities done for 220 minutes 3 or more times per 
week at c50”A of functional capacity. The HP2000 
definition for ‘Vigorous physical activity” is any rhythmic, 
repetitive physical activity that uses large muscle groups at 
z60Y0 of maximum heart rate for age 3 or more days per 
week for 220 minutes per occasion. Maximum heart rate 
for age equals roughly 220 beats per minute minus age, 

SOURCE: HI-IS, BRFSS, 1992. 

As shown in figures 8-13 and 8-14, higher 
percentages of acceptable-weight than overweight 
non-Hispanic white and Mexican-Arnelican adult 
males and females in all age groups reported that 
they exercised three or more times a week during 
leisure time. In general, higher percentages of 
acceptable-weight than underweight non-Hkpanic 
white males and females reported that they exercised 
three or more times a week during leisure time. 
These comparisons could not be made for non-
Hispanic black and Mexicamknerican females 
because of inadequate data for the underweight 
groups. 

Smaller percentages of non-Hispanic white males and 
females and Mexican-Amenican females who 
exercised three or more times a week were 
overweight than of those who exercised less 

frequently (figs. 8-15 and 8-16). A higher percentage 
of adolescents 17-19 years of age reporting that they 
exercised three or more times a week during leisure 
time was of acceptable weight than overweight (see 
table A.8c in app. VA). The percentage of 
adolescents in this age group who exercised three or 
more times a week and were overweight was smaller 
than the percentage of adolescents who exercised 
less than once a week and were overweight (see 
table A.8d in app. VA). 

The goal of Healthy People 2000 Objective 1.3 is to 
“increase to at least 30 percent the proportion of 
people aged 6 and older who engage regularly, 
preferably daily, in light to moderate physical activity 
for at least 30 minutes per day” (HHS, 1991). 
Because data on participation in regular physical 
activity by children and adolescents are not yet 
available, trends toward meeting this objective cannot 
be determined at this time. 

Data from BRFSS 1992 indicated that 27% of male 
and 319?0of female adults said that they did not 
participate in any physical activity in the past month 
(fig. 8-12). The prevalence of inactivity increased 
with age. Almost one-fourth of people 20-29 years 
of age reported that they did not engage in any 
physical activity in the past month, compared with 
28% of people 40-49 years of age and about 
one-third of people aged 50-59 and 60-69 years. 
Healthy People 2000 Objective 1.5 is to “reduce to 
no more than 15 percent the proportion of people 
aged 6 and older who engage in no leisure time 
physical activity” (HHS, 1991). According to the 
BRFSS 19X? findings, it appears unlikely that this 
objective will be met by the year 2000. 

The goal of Healthy People 2000 Objective 1.4 is to 
“increase to at least 20 percent the proportion of 
people aged 18 and older and to at least 75 percent 
the proportion of children and adolescents aged 
6-17 who engage in vigorous physical activity that 
promotes the development and maintenance of 
cardiorespiratory fitness three or more days per week 
for 20 or more minutes per occasion.” Vigorous 
physical activities are described in this objective as 
rhythmic, repetitive physical activities that use large 
muscle groups at 60% or more of maximum heart 
rate for age. An exercise heart rate of 60% of 
maximum heart rate for age is about 50% of maximal 
cardiorespiratory capacity and is sufllcient for 
cardlorespiratory conditioning (HHS, 1991). 

214 



.....,..:.::::>.:...%::-...----,:,:,::,::::.y:~......
----

y:::

------

::::.,

Percent 
100 

Non-Hispanic whte 
Non-Hispanic black 

3x Mexim Amefim 
80 ------------------ *------------------------------------------------------------------------------------------------....-~~fi, *. . . . . ----- . . . . . . .... . .~bhw: 

:::,:: 
::::::
:;::::

jy

::::.?

fi--- ­


::::{ fi-””­
!* :,;: 
:::::: :::::,:::A~ 

~ 
~;j 

~ :,:,:, 
...... :::::: 

20-39 40-59 >60 20-39 

Acceptable weight 

Age in years and body weight status 

. . . . . . . 
.:,:,: 
~ E .:.,.:

::::: ~;:::,:::::: , 
::::: ,:::,: 

. . $j ::::::. . . . .
y:j~ ,.,.,,

:::::. .:.:$:x ;:::,:,:
:::: ~ 

~.,.:.k i ...... 

40-59 260 

Overweight 

20-39 40-59 260 

Underweight 

Figure 8-13. Percentage of males 20 years of age and older who exercised three or more times per week during 
leisure time, by age, race/ethnicity, and body weight status, 1988-91 

NOTE: Data are from table A.F8-1 3,14 in appendix VA. Measured height and weight were used to calculate body mass index

(BMI). Based on BMIs for males 20-29 years of age, “underweight” was defined as a BMI less than or equal to the NHANES

II 15th percentile (c20,7 kg/m~, “acceptable weight” as a BMI between the NHANES II 16th and 84th percentiles

(20.7-27.7 kg/mz), and “overweight” as a BMI greater than or equal to the NHANES II 85th percentile (~27.8 kg/m2). Self-

reported level of physical activity was used to determine frequency of participation in physical activii. An asterisk (*)

indicates a statistic that is potentially unreliable because of small sample size or large coefficient of variation; X indicates that

minimum-sample-size requirements were not met. 

SOURCE: HHS, NHANES Ill, 1988-91. 

According to BRFSS 1992 data, only 13% of male 

and 16% of female adults reported physical activities 
or exercises vigorous enough to meet Healthy People 
2000 Objective 1.4. Data horn YRBS 1990 indicated 
that participation in vigorous physical activity by 
adolescents was also below the goals set in this 
objective (fig. 8-17). On average, 36% of male high 
school students and 15% of female high school 
students reported that they exercised vigorously for 
20 or more minutes on 9 or more days in the past 
14 days. Less than 15% of male and female high 
school students reported that they exercised 
vigorously for at least 20 minutes on 6-8 days in the 
past 14 days. Non-Hispanic white and Hispauic male 
students were more likely than male students who 
were non-Hispanic black or of other race/ethnicities 
(non-Hispanic) to ~port that they did not participate 
in any vigorous physical activity in tbe past 14 days. 
Nearly 40% of non-Hispanic black female students 
and of female students of other race/ethnicities (non-
Hispanic), 29’%of Hispanic female students, and 22% 
of non-Hispanic white female students reported no 
vigorous physical activity in the past 14 days. 

Declines in vigorous activity were noted with each 
subsequent year of high school, especially in females. 
Among students aged 18 and older, 41% of males 
and 17% of females reported that they exercised 
vigorously for at least 20 minutes per occasion on 
6 or more days in the past 14 days. In comparison, 
50% of males and 23% of females 16-17 years of age 
and 53% of males and 30% of females 15 years of 
age and younger reported such practices. According 
to Heath et al. (1994), adolescents appear to spmd 
considerably less time participating in physical 
activity than watching television. 

A major limitation on the physical-activity estimates 
is that they are based on self-reported datz which can 
lead to over- and underestimates (CDC, 1995; Heath 
et al., 1994). Another limitation is that physical 
activity from nonleisure activities, such as 
occupational activities or walking or cycling to work, 
were not included in the BRFSS 1992 and the 
NKANES III 1988-91 estimates, which could have 
led to underestimates for some groups. 
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Figure 8-14. Percentage of females 20 years of age and older who exercised three or more times per week 
during leisure time, by age, race/ethnicity, and body weight status, 1988-91 

NOTE: Data are from table A.FEI-13,14 in appendix VA. Measured height and weight were used to calculate body mass index

(BMI). Based on BMIs for females 20-29 years of age, “underweigh~ was defined as a BMI less than or equal to the NHANES

II 15th percentile (c 19.1 kg/m~, “acceptable weight” as a BMI between the NHANES Ii 16th and 84th percentiles

(19.1 -27.2 kg/m~, and “overweight” as a BMI greater than or equal to the NHANES II 85th percentile (>27.3 kg/m~. Self-

reported level of physical activity was used to determine frequency of participation in physical activity. An asterisk (*)

indicates a statistic that is potentially unreliable because of a small sample size or large coefficient of variation; X indicates

that minimum-sample-size requirements were not met, Pregnant females were excluded from analyses.


SOURCE: HHS, NHANES Ill, 1988-91. 

Intensify of physical activity and television 
watching 

Data from CWII 1989-91 suggest that television 
watching was more prevalent among males and 
females 18 years of age and older who were light 
exercisers than among those who were heavy 
exercisem and heavy and moderate exercisers 
(fig. 8-18), Among people who considered 
themselves to be light exercisers, about 20% watched 
5 or more hours of television per day. In contrast, 
among people classified as heavy exercisers and as 
heavy or moderate exercisem, about 10% watched 
5 or more hours of television a day. 

Awareness of diet and Ihealth relationships 

An awareness of diet and health relationships is a 
prerequisite for adopting and maintaining healthier 
dietary behaviors. In DHKS 1989-91, the main meal 
planner and preparer in each household was asked 
whether he or she had heard about arry health 

problems that might be related to how much fat, 
“saturated fat,” cholesterol, fiber, sugar, iron, calcium, 
and salt or sodium a person eats and whether he or ( 

she had heard about any health problems that might 
be related to being overweight. (Quotation marks 
denote actual terms used in questionnaires.) If the 
respondents said that they had heard of any health 
problems related to a specific nutrient or food 
component or to being overweight, they were then 
asked to identify the health problems related to eaeh 
nutrient or food component and to being overweight. 

Awareness of diet and health relationships differed 
between female main meal planners and preparers of 
different races, ages, income categories, and 
education levels. White female main meal planners 
and preparm were more likely than their black 
counterparts to be aware of diet and health 
relationships. Awareness of health problems related 
to intakes of total fat “saturated fat,” cholesterol, 
fiber, sugar, iron, calcium, and salt or sodium and to 
being overweight was higher among female main 
meal planners and preparers 40-59 years of age than 
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Figure 8-15. Percentage of males 20 years of age and older who are overweight (high BMi), by age, 
race/ethnicity, and frequency of participation in physical activity during leisure time, 1988-91 

NOTE: Data are from table A.F8-15,16 in appendix VA. “Ovenveight”was defined as body mass index 227.8 kg/m2. 
Self-reported level of physical activitywas used to determine frequency of participationin physicalactivii. 

SOURCE: HHS, NHANES Ill, 1988-91. 
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Figure 8-16. Percentage of females 20 years of age and older who are overweight (high BMI), by age, 
race/ethnicity, and frequency of participation in physical activity during leisure time, 1988-91 

NOTE: Data are from table A.F8-15,16 in appendix VA. “Overweight”was defined as body mass index 227.3 kg/m’. 
Self-reported level of physical activitywas used to determine frequency of participationin physicalactivity. Pregnant 
females were excluded from analyses. 

SOURCE: HHS, NHANES Ill, 1988-91. 
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Figure 8-1 i?. Frequency of participation in vigorous physical activity over the past 14 days among high school 
students, by sex and race/ethnicity, 19910 

NOTE: Data are from table A.F8-l 7 in appendix VA. “Vigorous physical activity” was described to respondents as hard 
exercise done for at least 20 minutes that causes one to breathe heavily and makes the heart beat fast (e.g., playing 
basketball, jogging, fast dancin!g, and fast bicycling). 

SOURCE: HHS, YRBS, 1990. 
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Figure 8-18. Percentage c)f people 18 years of age and older who are heavy exercisers, heavy and moderate 
exercisers, or light exercisers and who watch s1/2, 1-2, 21-4, or 25 hours of television per day, by sex, 1989-91 

NOTE: Data are from tables A,F8-18a through A,F8-18f in appendix VA, 

SOURCE: USDA, CSFII, 1989-91. 
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among those 39 years of age and younger and 
60 years of age and older. Awareness of diet and 
health relationships increased with income level. 
Across all income levels, awareness of health 
problems related to being overweight was higher than 
awareness of health problems Mated to all other 
dietary components studied (table 8-4). Fairly high 
percentages of female main meal planners and 
preparers horn all income levels reported that they 
were awsre of health problems related to how much 
cholesterol, salt or sodium, and sugar a person eats. 
Regardless of income level, awareness of health 
problems related to cholesterol intake was higher thau 
awareness of health problems related to intakes of 
total fat and “saturated fat.” About 76% of female 
main meaI plsrmers and preparers from households 
with incomes >350% of poverty were aware of health 
problems related to cslcium intake, compared with 
51% of female main meal planners and prepares 
from households with incomes <131 % of poverty. 
Sixty-three percent of those from households with 
incomes >350% of poverty were aware of health 
problems related to fiber and iron intake, compared 
with only 40% of those from households with 
incomes <131 % of poverty. Awareness of diet and 
health relationships was also found to increase as 
education level increased. Although income level is 
often closely correlated with education level, 

education level generally has a greater influence on 
awareness of diet aud health relationships than does 
income. 

Ahnost 80% of female main meal plmmem and 
preparers from households with incomes >350% of 
poverty mentioned heart disease as a health problem 
related to being overweight. In contrast, only 56% of 
female main meal planners and preparers from 
households with incomes <131% of poverty 
responded in this manner. Hypertension and diabetes 
wem mentioned as health problems related to being 
overweight by ahnost 40% and 20%, respectively, of 
female main meal planners and preparers ffom 
households with incomes >350% and 131-350% of 
poverty, compared with 30% and 11%, respxt.ively, 
of those with household incomes <131% of poverty. 
Sixty-nine percent to 81% of female main meal 
planners and preparers from households with incomes 
>350% of poverty reported heart disease as a health 
problem related to intakes of total fat, “saturated fat,” 
and cholesterol, compared with 40-55% of those from 
households with incomes <131% of poverty. Ahnost 
75% of female main meal planners and preparers 
from households with incomes >350% of poverty 
mentioned hypertension as a health problem related 
to salt or sodium intake, whereas only 60% of those 
from households with incomes <131% of poverty 

Table 84. Percentage of female main meal planuers and preparers who are aware of health problems related to 
nutrient intakes and to being overweight, by income level, 1989-91 (%)1 

Nutrient or condition All <13170 poverty 131-350% poverty >350% poverty 

Total fat


Saturated fat


Cholesterol


Fiber


sugar


Iron


Calcium


Sslt or sodium


Being overweight


79.6 63.7 79.1 87.9 

65.1 49.8 61.9 76.9 

86.7 72.0 86.0 93.4 

53.8 39.5 52.4 63.0 

82.9 77.3 83.0 85.9 

53.7 43.1 52.0 60.3 

66.0 50.7 63.7 75.9 

87.8 79.9 86.8 92.6 

90.7 82.5 90.4 94.6 

lData are from tables A.T8-4a through A.T84i in appendix VA. Percentages are based on the number of respondents who provided 
3 days of dietary intake data. Questions asked were as follows: Have you heard alxmt any health problems that might be related to how 
much (nutrient) a person eata? Have you heard about any health problems that might be related to being overweight? If respondents 
answered yes to either question, they were asked, What health problems are these? (Multiple responses possible.) 

SOURCE USDA DHKS, 1989-91; CSFII, 1989-91. 
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responded in this manner. About one-third of female 
main meal planners and preparem from households 
with incomes >350’%of poverty and 25$%of those 
from households with incomes <13 1% of poverty 
also mentioned heart disease as a health problem 
related to salt or sodium intake. 

Of female main meal planners and preparers from 
households with incomes >350% of poverty, 64% 
mentioned bone problems or osteoporosis as a health 
problem related to calcium intake, compared with 
39% of those from households with incomes <131% 
of poverty. Anemia was mentioned as a health 
problem related to iron intake by 47% of female 
main meal planners and preparers ftom households 
with incomes >350Y0of poverty and by 31TOof those 
from households with incomes <13 1% of poverty. 
About one-third of female main meal planners and 
preparers from households with incomes >350% of 
poverty and 28% of those from households with 
incomes <13 1% of poverty associated bowel 
problems with fiber intake. Almost 3070 of those 
from households with incomes >350% of pwerty 
also mentioned cancer as a h[ealthproblem related to 
fiber intake, whereas only 8$Z0 of those from 
households with incomes <131% of poverty 
responded in his manner. The percentages of female 
main meal planners and preparers from households 

Percent 
— 

. . . . . . . . . . . . . . . 

. . . . . . . . . . . . . . 

. . . . . . . . . . . . 

. . . . . . . . . . . . . . . . . 

nl — 

with incomes 13l-35O’%Oof poverty responding in a 
particular way generally fell between those of 
females from households with incomes in the higher 
and lower categories. 

Perceived importance and use of dietary 
guidance 

Food choices are influenced by many factors. In 
DHKS 1989-91, the main meal planner and preparer 
in the household was asked about factors considered 
important in grocery shopping. More than two-thirds 
of the female main meal planners and preparem rated 
taste, product safety, nutrition, food-storage quality, 
and price as highly important in grocery shopping 
(fig. 8-19). Ease of preparation was considered 
highly important by over half of the respondents. 

Female main meal planners and preparers were also 
asked about their perceptions of the safety of certain 
foods (table 8-5). More than half of the respondents 
perceived that foods made at home with raw eggs, 
such as homemade ice cream or homemade 
mayonnaise, were safe to eat. About one-third of 
female main meal planners and preparers perceived 
that meat from animals that were given antibiotics or 
hormones at approved levels was &.fe. Fiieen 

— 
I I 

. . . . . . . . . . . . . . . . . . . . . 

. . . . . . . . . . . . . . . . . . . . . 

. . . . . . . . . . . . . . . . . . 

. . . . . . . . . . . . . . . . . . . . . 

. 
Taste Product Nutrition Food-storage Price Ease of 

safety quality preparation 

� Lowimportance � Moderateimportance � Highimportance 

Figure 8-19. Perceived importance of selected factors in grocery shopping among female main meal planners 
and preparers, 1989-91 

NOTE: Data are from table A,FB-I 9 in appendix VA. Percentages are based on respondents who provided 3 days of dietary 
intake data, All “don’t know/no answefl values for all categories were s0,5%, and they are all potentially unreliable because 
of small sample size or large coefficient of variation. 

SOURCE: USDA, DHKS, 1989-91. 
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Table 8-5. Perceived safety of specified foods, as a percentage of respondents, among female main meal 
planners and preparers, 1989-91 (%)1 

Food 

Foods that have been treated with 
radiation 

Meat fmm animals that have been 
given antibiotics at approved levels 

Meat from animals that have been 
given hormonesat approved levels 

Foods made at home with raw eggs, 
such as homemade ice cream and 
homemademayonnaise 

Meat that has nitrite 

Safe Not safe Don’tknow/no answer 

14.5 74.0 11.3 

37.9 53.1 8,9 

32.5 57.7 9.7 

56.3 35.8 7.8 

14.7 65.7 19.5 

lData are from table A.T8-5 in appendix VA. Percentages are based on respondents who provided 3 days of dietary intake. 

SOURCE USDA DE(ICS, 1989-91. 

percent regarded meats containing nitrites and 
irradiated foods as safe. 

When the DHKS 1989-91 data on awareness of 
specific diet and health relationships were stratified 
by the perceived importance of following related 
dietary guidance, main meal plsnners and preparers 
who were aware of diet and health relationships were 
found to be more liiely than those who were not 
aware of diet and health relationships to report that 
following related dietary guidance was highly 
important to them personally (fig. 8-20). Female 
main meal planners and preparers were more likely 
than their male counteprts to report that following 
dietary guidance was highly important to them 
personally, regardless of whether they were aware of 
specific diet and health relationships. 

One of the 1990 Dietary Guidelines for Americans is 
to maintain a healthy body weight by balancing 
energy intake with energy expenditure (USDA and 
HHS, 1990). Ahnost 80% of main meal planners and 
preparers who were aware of health problems related 
to being overweight and 70% of those who were not 
aware of such problems thought that it was highly 
important to them personally to maintain a healthy 
weight. However, despite high levels of awareness, 
the prevalence of overweight continues to increase in 
this country. This suggests that there is a strong 
need to educate Americans about how to translate 
knowledge about the health risks of being overweight 

into behavior appropriate for attainhg or maintaining “ 
a healthy body weight. 

The 1990 Dietary Guidelines for Americans also 
recommends Ihat healthy people 2 years of age and 
older follow a diet that is low in fat saturated fatty 
acids, and cholesterol and that includes plenty of 
fiber-rich foods such as fruits, vegetables, and grain 
products (USDA and HHS, 1990). Further 
recommendations are to use sugars and salt and 
sodium only in moderation. Among main meal 
planners and preparers who were aware of health 
problems related to how much fat a person eats, two-
thirds reported that choosing a diet low in fat was 
highly important to them personally, whereaa only 
about half of those who were not aware of health 
problems related to fat intake reported that following 
this dietary guidance was highly important to them 
personally. Seventy-two percent of main meal 
planners and preparm who were aware of health 
problems related to how much “saturated fat” a 
person eats reported that it was highly important to 
them personally to choose a diet low in “saturated 
fat.” In contrast, 58% of those who were not aware 
of this diet and health relationship reported such 
beliefs. 

Seventy-two percent of main meal planners and 
preparers who were aware and 61% of those who 
were not aware of health problems related to 
cholesterol intake reported that it was highly 
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Figure 8-20, Percentage of main meal planners and preparers who said it was of high importance to them 
personally to follow dietary guidance on seleoted topics, by awareness of health problems associated with not 
following the guidance, 1989-91 

NOTE: Data are from tables A.F13-20athrough A.F8-20i in appendix VA, Percentages are based on data from respondents 
who providecl 3 days of dietary intake. 

SOURCE: USDA, DHKS, 1989-91. 

important tot them personally to choose a diet low in 
cholesterol. A slightly higher percentage (66%) of 
main meal planners and preparers who were aware of 
health problems related to how much fiber a person 
eats reported that it was highly important to them 
personally to choose a diet adequate in fiber than 
those who were not aware of health problems related 
to fiber intake (61‘%). Slightly more than 60$Z0of 
those who were aware of health problems related to 
salt or sodium and sugar intake reported that it was 
highly important to them personally to use salt or 
sodium and sugar only in moderation. In comparison, 
51% of those who were not aware of these diet and 
health relationships reported that using salt or sodium 
and sugar in moderation was highly important to 
them personally. Following dietary guidance on 
consuming at least 5 servings of fruits and vegetables 
and at least 6 servings of grain products per day was 
perceived aa highly important by less than half of the 
respondents, regardless of awareness of health 
problems rellated to fiber intake. 

To be aware of diet and health relationships, 
individuals need to have access to nutrition 
information. Among household food managers 
interviewed in NFCS 1987-88, the most frequently 
used sources of nutrition information were 

newspapers, magazines, and books and food packages 
or labels (fig. 8-21). About one-third of household 
food managers reported doctors, nurses, or other 
health professionals and radio or television as sources 
of nutrition information, whereas about one-fourth 
reported relatives or friends as sources of nutrition 
information. Fewer than 20% used nutritionists, 
dietitians, home economists, or extension agents; 
government or health organizations; or food-company 
publications as sources of nutrition information. The 
prevalence of the use of newspapers, magazines, and 
books; food packages or labels; radio and televisio~ 
relatives and friends; and food-company publications 
as sources of nutrition information was higher for 
households with higher than lower incomes, Food 
managers in households with incomes >350% of 
poverty were almost twice as likely as those in 
households with incomes <131% of poverty to report 
that they used newspapers, magazines, and books and 
food packages or labels as sources of nutrition 
information. 

Doctors, nurses, or other health professionals were 
the most preferred source of nutrition information 
among household food managers, followed by 
newspapers, magazines, and books (fig. 8-22). 
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Figure 8-21. Percentage of households that reported using specific sources of nutritioninformation, 1987-88 

NOTE: Data are from table A.F8-21 in appendix VA. “Other”in column 1 means “other health professionals”;in column 2, it 
means “home economist or extension agent.” 

SOURCE: USDA, NFCS, 1987-88. 

Because health professionals and print media serve as 
a major source of nutrition information it is critical 
that these sourcesprovide sound information. 
Nutritionists, dietitians, home economists, or 
extension agents and food packages or labels were 
the preferred sources of information by about 
one-eighth of household food managers. Less-
preferred sources of nutrition information were radio 

Print media 19.4% 

Nutritionist,dietitian, other 13.3% 
@

Other sources 11.3% 

and television, relatives and friends, government or 
health organizations, and food-companypublications. 
Food managers in households with incomes >350% 
of poverty were twice as likely as those in 
households with incomes c131% of poverty to report 
newspapers, magazines, and books as their preferred 
source of nutrition information. 

Dootor, nurse, other 32.4% 

Don’t know/no answer 0.6% 
Food-company publications 0.6% 
Government or health organization 2.7% 

Relatives, friends 3,8% 
Broadcast media 4.8% 

Food packages or labels 11 .0% 

Figure 8-22. Preferred source of nutritioninformationamong household food managers, 1987-88 

NOTE: Data are from table A.F8-22 in appendix VA. “Other”after “Doctor, nurse”means “otherhealth professionals”;after 
“nutritionist,dietitian,”it means “home economist or extension agent.” 

SOURCE: USDA, NFCS, 1987-88. 
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The use of tlhenutrition panel on food labels by main 
meal planners and preparem was assessed in DHKS 
1989. Female main meal plamers and preparers 
were more likely than male main meal planners and 
preparers to report that they always or sometimes 
used the nutrition panel on food labels (74% and 
55’%,respectively). About 20% of female and male 
main meal planners and preparers reported that they 
always used the nutrition panel on food labels. More 
than one-half (54%I)of female main meal planners 
and preparers said that they sometimes used the 
nutrition panel on food labels compared with 36% of 
male main meal planners and preparers. Ten percent 
of female main meal planners and preparers reported 
that they never used the nutrition panel cm food 
labels, whereas 23% of male main meal planners and 
preparers reported such practices. 

Female main meal planners and preparers 40-59 years 
of age reported a higher frequency of use of the 
nutrition panel on food labels than those 39 years of 
age or younger or 60 years of age or older, with 81’% 
of respondents in this age range reporting that they 
always or sometimes used the nutrition panel on food 
labels (fig. 8-23). Among fe]malemain meal planners 
and preparers 39 years of age and younger, 75% 
reported that they always or sometimes used the 

Per ent 

Q Don’t knuw/no anawer ~~ Never � Rarely 

nutrition panel on food labels, compared with 6870 of 
those 60 years of age and older. Female main meal 
planners and preparers 60 years of age and older 
were about twice as likely to report that they never 
used the nutrition panel on food labels than female 
main meal plarmers and preparers who were less than 
60 years of age. Female main meal planners and 
preparers who were whitE, of upper income levels, 
and more educated were more likely than those who 
were black, of lower income levels, and less educated 
to report that they always or sometimes used the 
nutrition panel on food labels. Female main meal 
planners and preparers who were black were almost 
twice as likely never to use the nutrition panel on 
food labels than those who were white. 

Twenty percent of female main meal plannem and 
preparers in households with incomes <131% of 
poverty reported that they never used the nutrition 
panel on food labels, compared with only 3% in 
households with incomes >350% of poverty. 
One-fourth of female main meal planners and 
preparem with an eighth-grade education or less 
reported never using the nutrition panel on food 
labels. In contrast, less than 10% of more-educated 
female main meal planners and preparers repotied 
never doing so. 

~ Somatimes � Ahvays 

Figure 8-23. Frequency of use of the nutrient panel on food labels by female main meal planners and preparers, 
by age, race, income level, and education, 1989 

NOTE: Data are from table A.F81-23 in appendix VA. GED, general equivalency diploma. An asterisk (*) indicates a statistic 
that is potentially unreliable because of small sample size or large coefficient of variation. 

SOURCE: USDA, DHKS, 1989. 
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In 1994, the “Nutrition Facts” food label was 
introduced. This new food label appears on virtually 
all food products and was designed to provide 
consumers with an easy-to-use tool to help them eat a 
more healthful diet. Continued research is needed to 
determine whether the new food label is easy to read 
and understand and whether the use of food labels 
has increased since 1994. 

Although consumer knowledge about dietary fats and 
cholesterol is relatively poor, knowledge improved in 
some areas between 1983 and 1990 (table 8-6). 
According to findings from HDS 1990, 60% or more 
of the individuals 18 years of age and older who 
were interviewed were aware that “saturated fats” are 
uSUd@ found in animrd products; that 
“polyunsaturated fats” are usually found in vegetables 
and vegetable oils; and that “saturated fats” are more 
liiely than “polyunsaturated fats” to raise blood 
cholesterol levels. Only about half of the individuals 
who were surveyed in 1983 were knowledgeable 
about these issues. In 1990, 54% of the respondents 
knew that cholesterol is not the same thing as 
“saturated fat” or “polyunsaturated fat,” up Ilom 36% 
in 1983. 

Knowledge about hydrogenation of fats and oils 
increased between 1983 and 1990 while knowledge 
about some dietary fat and cholesterol issues 
remained about the same. In 1990, about 1 in 4 
people interviewed knew that fats and oils become 
more saturated when they are hydrogenated, up fkom 
1 in 10 in 1983. In 1983 and 1990, OIdy about 
one-third of respondents knew that “polyunsaturated 
fats” are more likely to be a liquid than a solid and 
that cholesterol is found only in animal products, and 
only about one-fifth knew that all fats are similar in 
their caloric value. 

Self-assessment of nutrient Intake 

Perceived adequacy of diet 

In DHKS 1989-91, the main meal plauner and 
prepaier in the household was asked to rate his or her 
own diet in terms of its adequacy in meeting dietary 
recommendations. Food components that were 
evaluated included many of those determined by the 
Expert Panel on Nutrition Monitoring (EPONM) in 
1989 to be either current or potential public health 

Table 8-6. Percentage of people 18 years of age and older providing correct responses to questions about fat and 
cholesterol knowledge, 1983 and 1990 (%)1 

Year of survey 

Correct response 1983 1990 

Saturatedfats usually are found in animal products such as meat and 55 69 
dairy products. 

Polyunsaturatedfats usually are found in vegetablesand 55 61 
vegetable oils. 

Polyunsaturatedfats are more lkely to be a liquid rather than a solid. 32 36 

Saturatedfats are more likely than polyunsatumtedtits to raise 52 60 
people’sblood cholesterol level. 

Saturatedfats and polyunsaturatedfats are similar in their 21 26 
calotic value. 

Cholesterolis not the same thing as saturatedfat or 36 54 
polyunsaturatedfat. 

If a fat or oil has been hydrogenated,it has become more saturated. 10 26 

Cholesterolis found in animal products such as meat and 31 32 
dairy products. 

lData are from table A.T8-6 in appendix VA. 

SOURCE HHS, HDS, 1983 and 1990. 
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issues: fat, saturated fatty acids, cholesterol, vitamin 
C, calcium, iron, salt or sodium, and fiber (LSRO, 
1989). Higher percentages of white than black male 
main meal planners and preparem thought that their 
diet should be lower in “saturated fat” and cholesterol 
(table 8-7) and higher in vitamin C, iron, and fiber 
(table 8-8), whereas black male main meal planners 
and preparers were more likely than their white male 
counterparts to think that their diet should be lower 
in fat and salt or sodium. 

Among females in DHKS 1989-91, a higher 
percentage of black than white main meal pkt.rmers 
and preparers thought that their diet should be lower 
in fat, “saturated fat, ” cholesterol, and salt or sodium 
and higher in vitamin C, calcium, iron, and fiber. 
When compared with male main meal planners and 
preparers, a higher percentage of female main meal 
planners and preparers thought that their diet should 
be higher in calcium and iron. Compared with white 
female and white or black male main meal planners 

and preparers, a higher percentage of black female 
main meal planners and preparers thought that their 
diet should contain less “saturated fat,” cholesterol, 
and salt or sodium and more vitamin C, calcium, 
iron, and fiber. 

Perceived adequacy of diet compared with 
dietary recommendations 

When perceived adequacy of diet for female main 
meal planners and preparers from DHKS 1989-91 is 
compared with their actual 3-day mean intakes 170m 
CSFII 1989-91, it is possible to get a sense of how 
well female main meal planners and preparers 
recognized the direction of change needed to meet 
dietary recommendations. Data in table 8-9 show the 
actual dietary status of the female main meal planners 
and preparers compared with what they think they 
should be doing to meet dietary recommendations for 
various food components. 

Table 8-7. Perceived adequaqy of own diet for fat, “saturated fa~” and cholesterol among main meal ph.nners 
and preparers, as a percentage of respondents, by sex and race, 1989-91 (70)1 

Food component, Should be Shouldbe About Don’tknow/ 
sex, and race lower higher right no answer 

Fat 
Male 

White 49.7 5.2 42.3 2.8* 

Black 60.8 2.4* 35.2 1.6* 
Female 

White 53.9 2.1 43.1 0.9 
Black 60.8 5.1 33.3 o.8* 

“Saturated fat” 
Male 

White 44.0 2.4* 44.7 8.9 
Black 31.2 1.8* 50.9 16.1* 

Female 
White 43.3 1.4 50.9 4.4 
Black 53.5 09* 37.8 7.7 

Cholesterol 
Male 

White 39.8 2.5* 51.6 6.1 
Black 34.1 6.4* 49.6 9m9* 

Female 
white 39.9 1.3 54,9 3,9 
Black 52.6 1.0* 40.8 5.5 

‘Data are from tables A.T8-7a through A.T8-7f in appendix VA. Percentages me based on data from respondents who provided 3 days 
of dietary intake. Percentages for each sex and race category may not add up to 100% because of rounding. An asterisk (*) indicates a 
statistic that is potentially umeliable because of small sample size or large coefficient of variation. 

SOURCE USDA, DHKS, 1989-91. 
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Table 8-8. Perceived adequacy of own diet for vitamin C, calcium, iron, salt or sodium, and fiber among main 
meal plannem and preparers, as a percentage of respondents, by sex and race, 1989-91 (%)1 

Food component, Should be Should be About Don’t know/ 
sex, and race lower higher right no answer 

Vitamin C 
Male 

white 4.1 36.6 55.3 4.0 
Black 3*O* 22.0 68.3 6.7* 

Female 
White 1.9 32.0 63.9 2.1 
Black 2.6* 44.4 50.2 2.8* 

Calcium 
Male 

White 5.8 25.3 62.5 6.4 
Black 4.9* 24.3 62.9 8.0* 

Female 
white 3.0 39.7 53.9 3.4 
Black 8.2 45.1 42.6 4.1 

Iron 
Male 

white 2.6* 24.8 63.8 8.8 
Black 5.9* 19.3 64.2 10.6* 

Female 
white 1.5 35.2 58.5 4.8 
Black 6.9 48.2 40.9 4.0 

Salt or sodium 
Male 

white 32.7 3.2 61.8 2.3* 
Black 40.3 2m4* 56.2 lJ* 

Female 
white 30.3 1.7 67.3 0.7 
Black 46.2 1.7* 51.6 05* 

Fiber 
Male 

white 3.0 39.1 52.2 5.7 
Black 1.0* 29.2 63.7 6.1* 

Female 
White 3.4 38.3 56.5 1.8 
Black 6.7 49,2 40.2 3.9 

‘Data are horn tables A.T8-8a through A.T8-8j in appendixVA. Percentagesare based on data from respondentswho provided 3 days 
of dietary intake. Percentages for each sex and race category may not add up to 103% because of rounding. An asterisk (*) indicates a 
statistic that is potentially unreliable because of small sample size or large coefficient of variation. 

SOURCE:USD& DHKS, 1989-91. 
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Table 8-9. Perceived adequacy of own diet for selected food components considered to be current or potential 
public health issues among female main meal planners and preparers, by status in meeting dietary 
recommendations, as a percentage of respondents, 1989-91 (%)1 

Public health issue status, food Icomponent, Shouldbe Should be About Don’tknow/ 
and actual dietary status of responded lower higher right no answer 

Currentpublic health issue 
Fat 

~30~ of c~ories (~=867) 
>30% of calories (rz=2,713) 

Saturatedfat 

<10% of calories (rz=942) 
> 10% of calofies (~=2,638) 

Cholesterol 
<300 mg (n=2,820) 
z300° mg (n+bo) 

Vitamin C 
> 100Z ~A (~=1,905) 
<100% RDA (n=l,675) 

Calcium 
> loo% DA (~=699) 
<100%RDA (n=2,881) 

Iron 
> loo% ~DA (~=l,048) 
<100%RDA (n=2,532) 

Potential public health issue 
Fiber 

220 g (n=2,290) 
<20 g (rz=3,290) 

48.3 1.6* 49.0 1.0* 
57.1 2.6 39.4 0.9 

40.9 1.7* 53.4 4.0 
45.9 1.3 47.3 5.4 

41.4 0.8 53.6 4.2 
42.2 3.3 50.0 4.5 

1.7 29.4 66.7 2.2 
2.4 39.9 55.6 2.2 

3.2 34.1 60.6 2.1* 

3.7 42.5 50.0 3.8 

2.1 29.2 64.0 4.7 
2.4 39.9 52.6 5.0 

4.5 27.2 66.9 1.5* 
3.7 40.5 53.5 2.3 

‘Percentages are based on data from respondents who provided 3 days of dietary intake. Percentages may not add up to 100% because of 
rounding. An asterisk (*) indicates a, statistic that is potentially unreliable because of small sample size or large coefficient of variation. 
RD~ Recommended Dietary Allowance. 
‘The dietary recommendation is the first item below each food component. 

SOURCE USDA, DHKS, 1989-91; ICSFII, 1989-91. 

According to the 1990 Dietary Guidelines @r 
Americans and Healthy People 2000 Objective 2.5, 
healthy Americans 2 years of age and older should 
follow a diet that provides s 30% of calories from fat 
and <10% of calories from “saturated fat” (USDA 
and HHS, 1990; HHS, 1991). NHLBI further 
suggests that cholesterol intake be reduced to less 
than 300 mg/d (Expert Panel on Detection, 
Evaluation, and Treatment of High Blood Cholesterol 
in Adults (Adult Treatment Panel II), 1993; Expert 
Panel on Blood Cholesterol Levels in Children and 
Adolescents, 1991). Among female main meal 
planners and prepmers who bald a total fat intake 
greater than 30% of calories, 57% thought that their 
diet should be lower in fat and 39% thought that their 
diet contained about the right amount of fat. Among 
those whose diet met the dietary recommendation, 

48% thought that their diet should be lower in fat and 
49% thought that their diet contained about the right 
amount of fat. Among those whose diet contained 
recommended levels of “saturated fat,” 41% thought 
that their diet should be lower in that nutrient. 
Similarly, 41% of female main meal plarmers and 
preparers who had diets containing recommended 
levels of cholesterol thought that their diet should be 
lower in cholesterol. More than one-half in both 
groups correctly thought that they consumed about 
the right amount of “saturated fat” and cholesterol. 

Among female main meal planners and preparem 
whose diets did not meet the 1989 Recommended 
Dietary Allowance (RDA) for vitamin C, 40% 
thought that their diet should be higher in vitamin C 
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and 56% thought that their diet contained about the 
right amount of vitamin C. Among female main 
meal planners and preparers whose diet met or 
exceeded the RDA for vitamin C, 29% thought that 
their diet should be bigher in vitamin C and 
two-thirds thought that their diet was about right 
Perceptions about dietary adequacy in relation to the 
RDA for calcium and iron followed patterns similar 
to that for vitamin C. 

The National Cancer Institute recommends that adults 
consume 20-30 g of dietary fiber per day (NCI, 
1987). Among female main meal plannem and 
preparers whose diet contained 20 g or more of 
dietary fiber per day, 27% thought that their diet 
should be higher in fiber and 67% thought that their 
diet was about right. Among those whose diet 
contained less than 20 g of dietary fiber per day, 
40% thought that their diet should be higher in fiber 
and 54% thought that their diet was about right. 

Drinking alcoholic beverages 

The most recent data on consumption of alcoholic 
beverages among adults are from BRFSS 1992. In 
this survey, people 20 years of age and older were 
asked about their “current drinking” (having any 
alcoholic beverages in the past month), “acute 
drinking” (having five or more alcoholic beverages 
on an occasion one or more times in the past month), 
and “chronic drinking” (having, on average, two or 
more drinks a day) behaviors. More males than 
females reported current, acute, and chronic drinking 
(fig. 8-24). Sixty percent of males and 42% of 
females reported that they drank alcoholic beverages 
in the past month. Almost one-fourth of males and 
7% of females reported having five or more alcoholic 
beverages on one or more occasions in the past 
month. Six percent of men and 1YO of women 
reported having an average of two or more drinks a 
day. The prevalence of current, acute, and chronic 
drinking was highest among people 20-29 years of 
age and decreased thereafter with age. Data from 
NHANES III 1988-91 and CSFII 1989-91 SUppOIt 
thesefindings. Those two surveys found that alcohol 
use was higher among males than females and among 
younger than older adults (see ch. 6). 

The most recent data on the drinking behavior of 
high school students are from YRBS 1991. As in 
BRFSS 1992, reported consumption of alcoholic 
beverages was higher for males than females. A 

Percent 
100 

MaleIiix 
Female 

1I I 
80


I


“ 

Current Acute Chronic 
drinking drinking drinking 

Figure 8-24. Percentage of people 20 years of age 

and older who reported current, acute, or chronic 
drinking, by sex, 1992 

NOTE: Data are from tables A. F8-24a through A.F8-24c in 
appendix VA. “Current drinking” was defined as having any 
alcoholic beverages in the past month. “Acute drinking” 
was defined as having five or more alcoholic beverages on 
an occasion one or more times in the past month. “Chronic 
drinking” was defined as having, on average, two or more 
drinks a day. 

SOURCE: HHS, BRFSS, 1992. 

higher percentage of males than females reported that 
they drarik at least one alcoholic beverage on 10 or 
more days during their lifetime, and the prevalence of 
this behavior increased for both sexes as students got 
older. Among students 15 years of age and younger, 
40% of males and 36% of females reported this 
behavior. The prevalence of this behavior was 60% 
of male and 52% of female students 16-17 years of 
age and 67% of male and 57% of female students 
18 years of age and older. 

The prevalence of drinking differed among 
racial/ethnic groups. The percentage of students who 
reported that they drank at least one alcoholic 
beverage on 10 or more days during their lifetime 
was highest among non-Hispanic white and Hispanic 
students and lowest among non-Hispanic black 
students (fig. 8-25). Students of other racial/ethnic 
groups (non-Hispanic) reported this behavior less 
frequently than did non-Hispanic white and Hispanic 
students but more frequently than did non-Hispanic 
black students (see table A.F8-25a in app. VA). 
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Figure 8-25. Percentage of high school students who 
drank at least one alcoholic beverage on 10 or more 
days during their lifetime, by sex and race/ethnicity, 
1991 

NOTE: Data are from tables A.F8-25a and A.F8-25b in 
appendix VA. 

SOURCE: HHS, YRBS, 1991. 

These drinking patterns are supported by NHANES 
III 1988-91 data. As discussed in chapter 6, males 
16-19 years of age in NHANIES 1111988-91 reported 
higher intakes of alcohol than did females of the 
same age. Non-Hispanic white adolescents of this 
age range reported higher intakes than non-Hispanic 
black and Mexican-American adolescents. Mean 
daily alcohol intakes of non-Hispanic white 
adolescent males and females were twice as high 
(16 and 2 g, respectively) as intakes of Mexican-
American adolescent males and females (8 and 1 g, 
respectively). In comparison, mean intakes of non-
Hispanic black male adolescents were 5 g/d and of 
non-Hispanic black female adolescents, 1 @d. Data 
from CSFII 1989-91 indicated that about 2% of 
adolescents 12-19 years of age reported using 
alcoholic beverages. 

Dietary habits 

Relations@ between dietafy intakes and 
awareness of diet and health relationships 

People who are aware of diet and health relationships 
may be more motivated to folllow eating habits 

consistent with dietary recommendations than are 
people who are not aware of such relationships. In 
DHKS 1989-91, the main meal planner and preparer 
of the household was asked if he or she was aware of 
specific health problems related to intakes of various 
nutrients or food components. Awareness of diet and 
health relationships was then cross-tabulated against 
their 3-day dietary intakes from CSFII 1989-91 to 
determine whether the dietary intakes of those who 
were aware of diet and health relationships were 
more consistent with dietary recommendations than 
intakes of those who were not aware of diet and 
health relationships. 

Small differences were found between the dietary 
intakes of main meal planners and preparers who 
were aware and not aware of diet and health 
relationships (see tables A.8e through A.8i in 
app. VA). Regardless of whether respondents were 
aware of a relationship between heart disease and 
total fat intake, mean total fat intake as a percentage 
of calories averaged 34-3696 across sex, racial, and 
income groups. Mean saturated fatty acid intake as a 
percentage of calories averaged 11-13% across sex, 
racial, and income groups, regardless of whether 
respondents were aware of a relationship between 
heart disease and “saturated fat” intake. 

Regardless of awareness of a relationship between 
heart disease and cholesterol intake, mean daily 
intakes of cholesterol were lower for white than for 
black main meal planners and preparers. Mean 
intakes of cholesterol averaged 232 mg/d among 
white main meal planners and preparers who reported 
that they were aware of a relationship between heart 
disease and cholesterol intake and, surprisingly, 
220 mg/d among those who reported that they were 
not aware of this diet and health relationship. In 
contrast, mean cholesterol intakes of black main meal 
planners and preparers were higher, averaging 265 
mg/d among those who were aware and 279 mgJd 
among those who were not aware of a relationship 
between heart disease and cholesterol intake. 

White and black main meal planners and preparers 
who reported that they were aware that hypertension 
is a health problem related to how much sodium a 
person eats and white main meal plannem and 
preparers who reported that they were not aware of 
this diet-health relationship had average sodium 
intakes of 2,435-2,476 m~d. Among black main 
meal planners and preparers who were not aware of a 
hypertension and sodium relationship, the mean 
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sodium intake was 2,110 mg/d, which is puzzling. 
(Sodium intakes did not include sodium from salt 
added at the table, medications, or other nonfood 
sources.) Respondents who were aware of a 
relationship between cancer and fiber intake had 
slightly higher fiber intakes than those who were not 
aware of that relationship. 

Mean daily intakes of cholesterol, sodium, and fiber 
were higher among male main meal planners and 
pxeparers than among female main meal planners and 
preparers, This pattern occurred regardless of 
whether respondents were aware of a Wationship 
between heart disease and cholesterol intake, between 
hypertension and sodium intake, or between cancer 
and fiber intake; this difference is attributed largely 
to the generally higher food intakes for males than 
females. 

Serum cholesterol and hypertension awareness 
and action 

NHANES III 1988-91 collected data on the serum 
cholesterol awareness of adults 20 years of age and 
older and on the types of actions Ihat were being 
followed to control cholesterol levels. About 
one-half of the respondents reported ever having their 
cholesterol level checked (fig. 8-26). Of the 
respondents who ever had their cholesterol level 
checked, one-third said that they were told that their 
cholesterol level was high. Most respondents who 
were told that their cholesterol level was high 
reported that a physician or other health professional 
told them to change their diet to lower their high 
cholesterol level. About one-half were told by a 
physician or other health professional to exercise and 
to lose weight, and one-fifth were given a 
prescription for medication. Of those who were told 
to change their diet, almost 90% reported that they 
were currently following this medical advice. Of 
those who were told to lose weight, to exercise, and 
to take medications, more than 70% reported that 
they were currently following this advice. 

Data were also collected on the types of cholesterol-
lowering interventions, if any, that were being’ 
followed by those who were told that they had high 
cholesterol levels but were not told by a physician or 
health professional to make specific changes to 
control their high cholesterol levels, by those who did 
not have high cholesterol levels, and by those who 
never had their cholesterol level checked. Ahnost 

one-half said that they were changing their diet on 
their own to control their cholesterol level, whereas 
about one-third said they were losing weight on their 
own and about one-fourth said they were exercising 
on their own to control their cholesterol level. 

The percentages of adults who reported ever having 
their cholesterol level tested in NHANES III 1988-91 
diffe~d markedly flom those in the FDA Health and 
Diet Surveys. According to data flom HDS 1990, 
65% of adults reported that they had their cholesterol 
level tested, up from 46% in 1986 and 35% in 1983 
(Schucker et al., 1991). 

Figure 8-27 shows similar information for adults 
20 years of age and older who were told in 1988-91 
that they had hypertension on at least one occasion 
and the percentage of these individuals who reported 
that they we~ complying with medical advice to 
control their blood pressure. Of those who were told 
that they had hypertension, a majority (79%) were 
told on two or more occasions. Most people with 
diagnosed hypertension were told by a physician or 
other health professional to take medications and/or 
to change their diet. Ahnost 90% reported that they 
were complying with advice to change their diet and 
76% reported that they were complying with advice 
to take medications. About half of those with 
diagnosed hypertension were told to lose weight to 
control their blood pressure, and about three out of 
four of these individuals repmted that they were 
following this advice. About 30% were told to 
increase exercise, stop smoking, restrict alcohol 
consurnptior4 reduce stress, and/or change some other 
aspect of their life-style to control their blood 
pressure, and ahnost two-thirds said that they were 
following this advice. 

Summary of findings 

Although the overall prevalence of breastfeeding€
increased from 46% to 55% between 1978-80 and€
1984-86, the percentages of mothers who ever€
breastfed and the duration of breastfeeding remained€
below the Healthy People 2000 objective for€
bmstfeeding. Mothers were less likely to bnmstfeed€
if they were black, youhger, and from low-income€
households.€

According to data from CSFII 1989-91 and€
NHANES III 1988-91, females are more likely than€
males to perceive their body weight status incorrectly.€
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Individuals who had ever had cholesterol checked 
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Figure 6-26. Serum cholesterol reduction intervention repotted by adults 20 years of age and older: actions taken 
with and without advice from a doctor or other health professional, 1986-91 

NOTE Data are from figureA.F6-26 in appendix VA. Unknown values were excluded from computations. 

SOURCE: HHS, NHANES Ill, 1966-91. 



Individuals who had ever been told they had hypertension 
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Figure 8-27. Percentage of individuals 20 years of age and older who were told they had hypertension and who 
reported following advice from a doctor or other health professional, 1988-91 

NOTE: Data are from figure A.F8-27 in appendix VA. Unknown values were excluded from computations.An asterisk (*) indicatesa 
statisticthat is potentially unreliable bsoause of a small sample size or large coefficientof variation.“Toldto do anything else” 
included exercise more, restrictakohol, stop smoking, relax, and make other diet changes. 

SOURCE: HHS, NHANES Ill, 1983-91. 



Non-Hkpanic white females 20 years of age and 
older were more likely than non-Hispanic black and 
Mexican-American females of the same age to think 
of themselves as overweight, regardless of whether 
they were overweight. Non-kl[ispanic white females 
20 years of age and older in NHANES 1111988-91 
also were more likely than non-Hispanic black and 
Mexican-American females in that age group to 
report that they tried to lose weight in the past 
12 months. 

Data from the Weight Loss Practices Suwey 1991 
showed that most people 18 years of age and older 
dieted and/or exercised to 10SCweight. Females were 
more likely than males to report that they used over-
the-counter products, meal replacements, and 
vitamins for weight loss and to participate in 
organized weight-loss programs. 

In BRFSS 1992, more than one-half of American 
adults reported leading sedentary life-styles, and less 
than one-third participated in :regular physical 
activity. Participation in regular physical activity was 
higher among males than females and tended to 
decrease with age. About one-third of male and less 
than 20% of female students in grades 9-12 in YRBS 
1990 reported that they participated in vigorous 
exercise on a regular basis. Twenty-nine percent of 
Hispanic females, 22% of non-Hispanic white 
females, and nearly 40% of non-Hispanic black 
females and females of other race/ethnicities (non-
Hispanic) reported no vigorous physical activity in 
the past 14 days. Participation in vigorous physical 
activity decreased with each subsequent year of high 
school, particularly for females. 

Newspapers, magazines, and books and food 
packages ancl labels were the most frequently 
reported source of nutrition information among 
household food managers interviewed in NFCS 
1987-88. At higher income levels, the use of 
newspapers, magazines, and books; food packages 
and labels; radio and television relatives and friends; 
and food-company publications as sources of 
nutrition information increased, Doctors, nurses, and 
other health professionals were the most preferred 
source of nutrition information, followed by 
newspapers, magazines, and books. Higher-income 
households were twice as likely as lower-income 
households to report newspapers, magazines, and 
books as their prefemed source of nutrition 
information. 

In DHKS 1989, female main meal planners and 
preparers were more likely than their male 
counterparts to report that they always or sometimes 
used the nutrition panel on the food label. Female 
main meal planners and preparers who were white, 
middle-aged, more educated, and from higher-income 
households reported the highest frequency of use of 
the nutrition panel on the food label. 

FDA’s HDS found that many consumers in 1990 did 
not have the knowledge needed to implement dietary 
recommendations on total fat, “saturated fat,” and 
cholesterol. Although almost 70% of respondents 
were aware that “saturated fats” are usually found in 
animal products such as meat and dairy foods, only 
about one-third knew that cholesterol is found only in 
animal products and that cholesterol is not the same 
thing as “saturated fat” or “polyunsaturated fat.” 

Knowledge about dietary fats and cholesterol did 
improve in some areas between 1983 and 1990. For 
example, the percentage of respondents who knew 
that “saturated fats” are usually found in animal 
products increased from 55% in 1983 to 69% in 
1990, In 1990, about 60% of respondents knew that 
“polyunsaturated fats” are usually found in vegetables 
and vegetable oils and that “saturated fats” are more 
likely to raise blood cholesterol levels tian 
“polyunsaturated fats,” up from about 50’%of 
respondents in 1983. The percentage of respondents 
who knew that fats and oils become more saturated 
when they are hydrogenated increased from 10% to 
26% of respondents between 1983 and 1990. Ih 
some areas, knowledge remained relatively 
unchanged between 1983 and 1990. These areas 
included knowledge that “polyunsaturated fats” are 
more likely to be a liquid than a solid, that “saturated 
fats” and “polyunsaturated fats” are similar in their 
caloric value, and that cholesterol is found only in 
animal products. 

Certain segments of the population, including people 
60 years of age and older, some minority groups, and 
people from lower-income households, appeared to 
have less awareness of diet and health relationships, 
to use the nutrient panel on the food label less 
frequently, and to follow more sedentary life-styles 
than the general population. For example, female 
main meal planners and preparers who were black 
from lower-income households, and less educated 
were less likely to be aware of diet and health 
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relationships and to report using the nutrient panel on 
the food label. Those who were 60 years of age and 
older tended to be less aware of diet and health 
relationships and to report using the nutrient panel on 
the food label less than those who were younger. 
People who were older were less likely to exercise 
regularly than those who were younger. Non-
Hispanic black and Mexican-American adult females 
were less liiely to exercise regularly than non-
Hispanic white females. Black mothers were found 
to be less likely to breast-feed their infants than white 
mothers. 

According to data from DHKS 1989-91, awareness of 
diet and health relationships was higher among 
female main meal planners and preparers who wem 
white, middle-aged, more educated, and finm higher-
income households than among those who were 
black, 39 years of age and younger and 60 years of 
age and older, less educated, snd from lower-income 
households, 

Main meal planners and preparers who were aware of 
diet and health relationships were more likely than 
those who were not aware of these relationships to 
report that following related dietary guidance was 
highly important to them personally. Females were 
mo~ likely than mtdes to report that following 
dietary guidsnce was highly important to them 
personally, regardless of whether they were aware of 
specific diet and health relationships. The 3-day 
dietary intakes of main meal planners and preparers 
who reported that they were aware of specific diet 
and health relationships were not more consistent 
with dietary recommendations than were intakes of 
main meal planners and preparm who qxxted that 
they were not aware of these diet snd health 
nAationships. 

Gaps in knowledge 

Data from NNMRRP knowledge and attitude surveys 
suggest that the public is aware of the relationships 
between diet and health. However, food consumption 
data suggest that people are not applying all their 
knowledge. Little is known about the barriers to 
comprehending nutrition and health-related 
information and to effectively translating knowledge 
into healthier food choices and life-styles in Ihe 
general population and in population subgroups. For 
example, are dietary concepts too complex and 

difficult to understand, thus precluding compliance 
with dietary recommendations? Are health messages 
not relevant or appropriate to the target audience? Is 
language barrier an issue? What me the perceived 
“external” obstacles-such as lack of time and 
money, lack of social supporL or inconvenience-to 
adopting and sustaining healthier food choices and 
life-style behaviors in the general population snd in 
population subgroups? 

The impact on respondents of the way questions are 
asked in surveys and the context in which they are 
asked is not well understood. Are respondents 
interpreting questions correctly so that the desired 
information is being obtained? 

It is possible that there are factors other than 
socioeconomic and demographic ones that predict 
certain behaviors well. The proximal factors 
(decisions leading up to behaviors) involved in the 
adoption and maintenance of undesirable behaviors, 
such as overeating, choosing high-fat diets, and 
sedentary life-styles, and, convenely, in desirable 
behaviors, such as choosing lower-fat diets and 
getting regular physical activity, are poorly 
understood. Certain combinations of socioeconomic 
and demographic characteristics other than age, sex, 
race/ethnicity, and income level may influence food-
and health-related behaviom. 

Specific gaps in knowledge Elated to discussions in 
this chapter include the following: 

�	 knowledge, attitudes, and beliefs about the risks 
and benefits of exercise and the effect that 
knowledge, attitudes, and beliefs have on physical-
activity behaviors in various racial/ethuic groups; 

“ effective strategies for promoting the initiation and 
maintenance of regular physical activity 

�	 knowledge and attitudes related to bmstfeeding 
among mothers in various racial/ethnic groups and 
effective strategies for promoting initiation and 
maintenance of breastfeeding; 

Q	 use and understanding of information on the new 
food label (Ihe nutrient panel on the food label, 
ingredient list, nutrient-content claims, and health 
claims), and how the information on the new food 
label influences food purchases at the store and 
food consumption at home 
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s	 attitudes about drinking alcohol and drinking 
behavior among different subgroups; and 

�	 prevalence of eating disorders such as binge eating 
and purging in the general population and in 
population subgroups, and, in particular, au 
understanding of socioeconomic, demographic, and 
attitudinal influences involved in the development 
of eating disorders. 

Recommendations 

�	 Continue research to identify the relationships of 
diet, nutrition, and health knowledge and attitudes 
to food- and health-related behaviors, food and 
nutrient intake, health status, and self-care heallh 
practices (i.e., compliance with physicians’ or other 
health professionals’ recommendations), which are 
essential to assess alternative strategies for 
improving the nation’s health. 

�	 Where appropriate, continue efforts to promote 
greater comparability of results across surveys by 
standardizing questions and methods used to assess 
the diet, nwtrition, and health-related knowledge, 
attitudes, and behavior of tk general population 
and of population subgroups. 

�	 Continue efforts to determine the reliability and 
validity of the questions asked in surveys that 
measure knowledge, attitudes, and behaviors for the 
general population and for population subgroups. 

�	 Develop procedures for measuring 1) the 
importance of food, nutrition, and health to 
individuals in the general population and in 
population subgroups and 2) how making food 
choices and other health-related behaviom are 
influenced by the value people place on food, 
nutrition, and health. 

QExplore the development of effective models for 
translating knowledge into behavior for the general 
population and for population subgroups. 

�	 Collect data on factors that influence behavior in 
the desired direction of change. 

�	 Establish better ways to evaluate physical activity 
levels in children, adolescents, and adults. 

“ Identify and monitor factors contributing to the low 
levels of physical activity in the general population 
and in population subgroups and factors influencing 
people to become more active and to maintain 
more active life-styles. 

s	 Continue to collect data on people’s perceptions of 
dietary and nutrition issues and of health-related 
behaviors in order to improve approaches to 
translating knowledge into action. Identify 
perceived internal barriers and external obstacles 
that discourage adopting and maintaining healthier 
food and We-style choices. 

�	 Collect in-depth information on the use and 
understanding of information on the new food label 
(the nutrient panel on the food label, the ingredient 
list nutrient-content claims, and health claims) by 
the general population and by population 
subgroups. Focus on the impact of the food-label 
information on food purchases and consumption 
what specific information on the food label is used 
and found to be valuable, and where food-label 
information is used (in the home and/or in the 
supermarket). 

CIIdentify factors influencing consumers to buy food 
products that are lower in fat and sodium and 
higher in fiber. For example, do people who are 
aware of health problems related to fat intake buy 
more low-fat and/or fat-free foods than people who 
are not aware of health problems related to fat 
intake? 

0 Continue to co]lect info~ation on fie so~ces of 

nutrition information used by the general 
population and by population subgroups and what 
sources of information are preferred and are 
perceived to be credible. 

41Include questions about knowledge and attitudes 
related to breastfeeding and about factors that 
influence infant feeding practices. 

IJIncorporate questions about eating disorders, such 
as binge eating and purging, into survey measures, 
and collect Canaluse socioeconomic, demographic, 
and attitudinal data that could influence the 
development of such behaviom. 
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�	 Collect information on the personal beliefs and 
values related to diet nutition, and health-related 
behaviors of the general population and of 
population subgroups. 

QContinue the coordination among Federal agencies 
to enhance the collection and use of survey data on 
dietj nutrition, and health-related knowledge, 
attitudes, and behavior. Such efforts help to reduce 
gaps and duplication of efforts, to identify and 
prioritize monitoring needs, and to strengthen 
linkages between national surveys and programs 
that use these data for program planning and 
evaluation. 
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Chapter 9 

Assessment of Food Components that Represent Public Health Issues 
in National Nutrition Monitoring 

Introduction 

The Expert Consultants and LSRO used the 
EPONM’S categories for monitoring priority status of 
food components to classify the intake of food 
components for the TRONM (table 9-l). The three 
EPONM categories emphasize the evaluation of food 
components with respect to whether they are 
1) current public health issues, 2) potential public 
health issues for which fi,uther study is required, or 
3) not current public health issues. 

Food components that were considered current public 
health issues should have high-pnoxity monitotig 
status. Monitoring efforts for food components in 
this category should include biochemical, clinical, 
and anthropometric assessments as appropriate, with 
high priority assigned to the development of any 
needed assessment tools. Food components 
considered to be potential public health issues should 
have moderate monitoring priority status. 
Assessment should be continued in subgroups 
suspected to be at risk, with moderate priority given 
to development of improved assessment techniques. 
Lower monitoring priority status is recommended for 
food components not considered to be public health 
ismes, although this does not necessarily mean that 
there iweno known health problems associated with 
these components. The prevalence of such problems 
on a national scale is lmown or expected to be so 
low, however, that components in this category 
require a lower level of monitoring effort than do 
those in the other categories. Assessment of these 
components should continue and include, at a 
minimum, estimation of dietary intake. 

The following food components are included m the

USDA Nutrient Data Base for Individual Food Intake

Surveys (Survey Nutrient Data Base) and were

assessed for the TRONM

� food energy,

“ protein,

� totaI fat,

. saturated fatty acids,

� monounsaturated fatty acids,

� polyunsaturated fatty acids,

� cholesterol,

� carbohydrates,

� dietary fiber,

� alcohol,

� vitamin A, vitamin C, vitamin E, carotenes,


thiamin, riboflavh niacin, vitamin B6, vitamin Blz, 
and folate, and 

� iron, calcium, phosphorus, magnesium, sodium, 
potassium, copper, and zinc. 

In addition, several other food components were

considered with respect to their public health

significance:

N tram fatty acids,

� fat substitutes,

� sugars, and

Gselenium, fluoride, and iodine,


Data from the NNMRRP food consumption surveys

were not available for the evaluation of these other

food components, so their assessments were based on

data tim the Food and Drug Administration’s

(FDAs) Total Diet Study or on published

information.
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Table 9-1. JNMEC and EPONM classifications for monitoring priority status of food components 

JNMEC classification 

●❨ Food components warranting public health monitoring 
priority Srmtlls 

—€ if evidence from health and nutrition surveys 
indicated retated health ]problems in the population, 
and a substantial proportion of the population had 
3-day dietary intakes considerably higher or lower 
than recommended levels, or 

—� if evidence from epidemliological and controlled 
clinical studies indicated related health problems in 
the population, and a substantial proportion of the 
population had 3-day dietary intakes considerably 
higher or lower than recommended levels. 

Q Food connponents quiring further investigation 

—€ if information from dietary and health surveys was 
insufficient to permit judgment about public health 
significance, or 

— if intakes deviated from recommended levels for 
many in the population, but related health problems 
could not be found or methods for identifying health 
problems were not available, or 

— if, despite theoretical reasons for believing that the 
food component might have public health 
significance, intakes were in an acceptable range and 
related health problems could not be identified. 

EPONM cla.dlcation 

10� Food components wem considered to be cnmeut public 
health iSSUfiX 

— if dietary intakes were low or high for a substantial 
proportion of the population, and if evidence from 
NNMS surveys of health and nutritional status 
indicated related health problems in the population 
or in subgroups of the population, or 

— if dietary intakes were low or high for a substantial 
proportion of the population, and if evidence from 
epidemiological or clinical studies in the literature 
indicated related health problems in the population 
or in subgroups of the population. 

Food components in this category me recommended for 
high-priority monitoring status; that is, multiple 
assessments, when possible, should continue to be 
employed. A high priority should be given to 
development of assessment tools when these am 
lacking. 

(D� Food components were considered to be potential public 
health iSSUtX, for which further studyis ITwuimi 

— 

— 

— 

if dietary intakes were low or high for a substantial 
proportion of the population, and if limited evidence 
from either NNMS nutrition and health surveys or 
studies in the literature suggested related health 
problems in at least some subgroups in the 
population, or 

if dietary intakes were adequate for the majority of 
the population, but limited evidence horn either 
NNMS nutrition and health surveys or studies in the 
literature suggested related health problems in at 
least some subgroups in the population, or 

if dietmy intakes were low or high for a substantial 
proportion of the population, and if evidence was 
not available from either NNMS nutrition and health 
surveys or studies in the literatruv that permitted 
evaluation of the public health Sigtilcance of 
observed dietary intakes. 

Food components in this category me recommended for 
moderate monitoring priority status, with continued 
assessment at the least in subgroups suspected to be at 
risk, and moderate priority for the &velopment of 
improved assessment techniques. 
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Table 9-1. JNMEC and EPONM classifications for monitoring priority status of food componen=ontinued 

JNMEC classification EPONM classification 

� Food componentswamantingcontinuedpublic health � Food componentswere not consideredto be current 
monitming consideration 

—� if no currently available evidence from health and 
nutrition examinationsurveys indicatedrelated health 
problems in the population, and most of the 
population had 3-day dietary intakes that met 
recommendedlevels, or 

— if potential health problems related to inadequate 
intakes were ruled out at the time. 

The JNMEC assigned some componentsto more 
monitoring considerationand some to less monitoring 
consideration. 

pUbtiC health issues 

—� if dietary intakes were adequate for the majority of 
the population, and evidence from either NNMS 
nutrition and health surveys or studies in the 
literaturedid not suggest related health problems in 
the population, or 

— if dietary intakes were low or high for a substantial 
proportion of the population,but evidence horn 
either NNMS nutrition and health surveys or studies 
in the litemure did not suggest related health 
problems in the population. 

Food componentsin this category are recommendedfor 
lower monitoringpriority status; continued assessment 
should include, at a minimum, estimation of dietary 
intake. 

‘.JNMEC, Joint Nutrition Monitoring Evaluation Cornmitteq EPONM, Expert Panel on Nutrition Monitoring; NNMS, National Nutrition 
Monitoring System. 

SOURCE LSRO (1989). 

Approach used to classify food

components by nutrition monitoring priority


Process 

The Expert Consultants and LSRO used the decision-
making process developed for the second nutrition 
monitofig report to assess monitoring priority status 
for food components (fig. 9-l). Nutrient intake data 
collected in NHANES III 1988-91 and CSFII 
1989-91 were used in combination with food 
composition data and with contemporaneous 
information on nutritional status and nutrition-related 
health status from the NNMRRP and, in some 
instances, the general biomedical literature to update 
the assessment of public health monitoring priority 

for each nutrient. Nutrient intakes were not available 
horn surveys for iodine and selenium. Data from the 
Total Diet Study provided estimates for those intakes. 
Each food component was considered independently. 
The sources of NNMRRP data on nutrient intakes 
that were available for assessing monitoring priority 

status of each food component are listed in table 9-2. 
Although per capita intakes of most nutrients were 
available from food supply daW the data were not 
used to assess public health monitotig priority 
because iutake estimates are not specific for age-sex 
groups. 

Evidence for health consequences was provided 
mainly by the anthropometric, biochemical, and 
clinical data fkom the NNMRRP. Criteria for 
assessing specific diseases and health conditions 
established by authoritative groups were used to 
evaluate these data. As noted by the Joint Nutrition 
Monitoring Evaluation Committee in the first 
nutrition monitoring report, “Much can be inferred 
about the nutritional status of the population even 
with imperfect data judged by imperfect criteri% 
especially when a wider knowledge of nutrition is 
brought to bear” (HHS and USDA, 1986). In this 
regard, the Expert Consultants and LSRO have used 
their experience and judgment in categorizing food 
components. 
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� 

� 

� 

NUTRIENT INTAKE FROM FOOD 

Low or High Neither Low nor High 

fi’’-i:~::l 

Biochemical, Limited Little or no 
clinical, or biochemical, biochemical, 
anthropometric clinical, or clinical, or 
evidence of anthropometric anthropometric 
adveree health evidence of evidence of 
conditions adverse health adverse health 

conditions conditions 

I

Current Public Potential Public Not a Current Public 

Health Issue Health Issue Health Issue 

Figure 9-1. Decision-making process used to 
categorize food components Ioy monitoring priority 
status 

NOTE: Whenever nutrient intake data were available from 
surveys, they were used and evaluated by established 
criteria, When survey data were not available, Total Diet 
Study data were used and evaluated by established criteria. 
Dashed lines indicate less likely outcomes. 

SOURCE: Modified from LSRO (’1989). 

Guidance documents 

The following materials were used for guidance in

the inteq)retation and assessment of nutrition

monitoring data in the repofi

� Nutrition Monitoring in th,e United States .-


A Progress Report j70m the Joint Nutrition 
Monitoring Committee (HHS and USDA, 1986), 

� Nutrition Monitoring in the United States: An 
Update Report on Nutrition! Monitoring 
(LSRO, 1989), 

c Recommended Dieta~ Allowances (NRC, 1989a), 
Healthy People 2000 Objectives 1.3-1.5 and 
2.3-2.11 (I!-IHS,1991), 
Nutrition and Your Health: Dieta?y Guidelines for

Americans (USDA and HHS, 1990),

Second Report of the Expert Panel on Detection,

Evaluatiori, and Treatment of High Blood

Cholesterol in Adults (Adult Treatment Panel II)

(Expert Panel on Detection, Evaluation, and 
Treatment of High Blood Cholesterol in Adults 
(Adult Treatment Panel 11), 1993), 

�	 Report of the Expert Panel on Blood Cholesterol 
Levels in Children and Adolescents (Expert Panel 
on Blood Cholesterol Levels in Children and 
Adolescents, 1991), 

�	 The Fifith Report of the Joint National Committee 
on Detection, Evaluation, and Treatment of High 
Blood Pressure (Joint National Committee on 
Detectiou Evaluation, and Treatment of High 
Blood Pressure, 1993), and 

9	 additional evaluation criteria judged appropriate by 
the Expert Consultants and LSRO. 

Criteria 

NNMRRP data on food composition, nutrient intakes, 
nutritional status, and nutrition-related health status 
were used to assign monitoring priority status to 
individual food components. The adequacy of food 
composition data for nutrient intake estimates is 
evaluated in chapter 5, nutrient intakes are evaluated 
in chapter 6, and nutritional status and nutrition-
related health status are evaluated in chapter 7. 
Criteria for evaluation are specified in each chapter. 
Because food consumption is often underreported, 
nutrient intakes are likely to be underestimated. It is 
not known whether intakes of all nutrients are 
underestimated or whether all nutrients are 
underestimated to a similar extent. The following 
criteria were used to assign monitoring priority status 
when low intakes were of concern 

� If the median intake of a specified food component 
exceeded its recommended value (usually the 1989 
Recommended Dietary Allowance, or RDA) for a 
population subgroup, then, in most cases, few 
individuals would likely be at risk of deficiency in 
that subgroup. 
— If the biochemical and clinical evidence 

available from the NNMRRP or other sources 
did not suggest the presence of a nutritional-
deficiency problem, the specified component 
was not considered to be a current public 
health issue with respect to deficiency in the 
population surveyed. 

— On the other hand, if additional evidence from 
the NNMRRP or other sources indicated the 
potential of deficiency in at least some groups 
in the population, the food component was 
considered to be a potentiul public health 
issue for which further study is required to 
determine the nature and extent of the potential 
problem. 
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Table 9-2. Data available as of June 1994 for assignment of nutrition monitofig priority status for food com~nents evaluated in the National 
Nutrition Monitoring and Related Research Program (NNMRW 

NNMRRPdata on nutrient intake 

Cmalitv of food 
Fowl component c;mpo&ion data* Sourcez Criteti for evaluation 

Fed energy 

water


Protein 

Total fat 

Saturated fatty acids 

Monounsaturatedfatty acids 

Polyunsaturatedfatty acids 

Trans fatty acids 

Cholesterol 

Carbohydrate 

sugars 
Dietary fiber 

Alcohol 

Vitamin A 

—Variable Food Supply 

Individual intake REI 

Acceptable Food Supply 

Individual intake RDA 

Acceptable Food Supply 

Individual intake RDA 

Variable Food Supply 

Individual intake s30% kcal 

—Variable Food Sllpply 

Individual intake s 10% kcal 

—Variable Food Sllpply 

Individual intake s15% kcal 

Variable	 Food SU@y — 

Individual intake S 10% kcal 

—Unacceptable Food SUp@J’ 

Variable Food SUpp@ — 

Individual intake <300 m~d 

Variable Food SUPPIY 

Individual intake 

Umcceptable Food SUp@y 

Variable Individual intake 20-30 g/d (adults) 

Acceptable Sales data6 
Individual intake 

Variable	 Food SUp#y — 

Individual intake RDA 

NNMRRPdata on nutritional status and 
nutrition-relatedheath status4 

— 

Body weight exerciseleve~ sedentary 
life-style 

— 

NA 
— 

Total serum cholesterolleve~ LDL­
cholesterollevel 

— 

Total serum cholesterolleve~ LDL­
cholesterollevel 

— 

Total serum cholesterollevel LDL­
cholesterollevel 

. 

Total serum cholesterolIevefiLDL­
cholesterollevel 
Total serum cholesterollevet LDL­
cholesterollevel 

— 

Total serumcholesterollevet LDL­
cholesterollevel 

— 

Blood pressurq HDL-cholesterollevel 
— 

Serum retinol 



E Table 9-2. Data available as of June 1994 for assignment of nutrition monitotig priority status for food components evaluated in the National 
Nutrition Monitoring and Related Research Program (NNMRRPjeontinued 

NNMRRP data on nutrient intake 

@ality of hod 
Food comnonent commxition datd Sourcez Criteria for evaluation. 1 

Carotenes Variable 

Vitamin E Moot 

Vitamin C Variable 

Thiamin Acceptable 

Riboflavin Acceptable 

Niacin Acceptable 

Vitamin B6 Acceptable 

Vitamin B12 Moot 

Folate Variable 

Iron Acceptable 

Calcium Acceptable 

Phosphorus Aeeeptable 

Magnesium Acceptable 

Food supply 
Individual intake 

—Food supply 
Individual intake RDA 

—Food supply 
Individual intake RDA 

—Food supply 
Individual intake RDA 

—Food SUPP$J 
Individual intake RDA 

—Food supply 
Individual intake RDA 

—Fo(xl supply 
Individual intake RDA 

—Food Supply 
Individual intake RDA 

—Food supply 
Individual intake RDA 

—Food supply 
Individual intake RDA 
Dietary aualysis RDA 

—Food Supply 
Individual intake RDA 

Dietary analysis RDA 
—Food supply 

Individual intake RDA 
Dietary analysis RDA 

—Food supply 
Individual intake RDA 
Dietary analysis RDA 

NNMRRP data cm nutritional staius and 
nutrition-related heath status4 

— 

NA 
— 

NA 
— 

NA 
— 

NC 
— 

NC 

— 

NC 

— 

NA 
— 

NA 
— 

NA 
— 

Hemoglobin level 
— 

— 

Total femur bone mineral density; blood 
pressure 

. 

— 
— 

— 

Blood pressure 
. 



Table 9-2. Data available as of June 1994 for assignment of nutrition monitoring priority status for food com~nents evaluated in the National 
Nutrition Monitoring and Related Research Program (NNMRRP)-continued 

NNMRRP data on nutrient intake 

Quality of food 
Food component composition datal Sourcez 

sodium Variable Food SUp@y 
Individual intake 
Dietary analysis 

Potassium Acceptable Food SUp@y 

Individual intake 
Dietary analysis 

Copper Variable Food SU@y 
Individual intake 
Dietary analysis 

zinc Acceptable Fed Supply 

Individual intake 
Dietary analysis 

Selenium Acceptable Dietary analysis 

Iodine Unacceptable Dietary analysis 
—Fluoride Moot 
—Fat substitutes Nonexistent 

Criteria for evaluation 
—


52,4(IOmg/d 
<2,40(1mg/d 

— 

3,500 m~d 
3,500 m~d 

—


33SADDI 
ESADDI 

—


RDA 
RDA 

JKDA 

RDA 

ESADDI 
— 

NNMRRP data on nutritional status and 
nutrition-relatedheath status4 

—


Blood ~SSUIE 
— 

— 

Blood pressure 
— 

—


— 
— 

—


childhood growth 
— 

NA 
— 
— 

— 

‘Qualityof data was rated acceptable, variable, or unacceptable in relation to their use for assessment of nutition-related health status for nutrition monitoring. Quality of data was 
rated moot if the Expert Consultants and LSRO considered it unlikely that improved data for that food component would make a dMerence in the assessment of nutrition-related health 
status and the assignment of nutrition monitoring priority status. Food composition data for components rated moot may be important for other purposes. 

data were Iac&g. 
3~r food energy, the Recommended Energy Intake (REI) was used to evaluate intake (NRC, 1989a). For nutrients with RDA (Recommended Dietary Allowance) or ESADDI 
(Estimated Safe and Adequate Daily Dietary Intake) values, those values were used to evaluate intake (NRC, 1989a). The Food and Nutrition Board’s recommended maximum intake

of 2,400 mg/d was used for sodium (NRC, 1989a). The value for @+ssium (3,5~ mgld) is the approximate amount of potassimn in the recommended daily intake of 5 or more

servings of fruits and vegetables (NRC, 1989%b). For cartmhydrate, total fa~ sa~at~ fatty acids, mono~sa~at~ fatty ~id% polyuns~a~d fatty acids, ~d cholestemI,

recanrnendations of the Expert Panel on Detection, Evaluation, and Treatment of High BIoodCholesterol in Adults (Adult Treatment Panel II) (1993) and Expert Panel on Blood

Cholesterol Levels in Children and Adolescents (1991) were used for individuals 2 years of age and older. For dietary fiber, NCI recommendations were used for adults (NCL 1987).

For carbohydrates, the recommendation to increase consumption of foods containing complex carbohydrates was used as a guideline (HHS, 1991; NRC, 1989ajti USDA and HHS,

1990). —, specific criteria for evaluating intakes were lacking.

4N& data were collected but are not yet available, NC, data were not collected in NNMRRP snrveyq —, specific criteria for evaluating nutritional status or nutrition-related health

status were lacking. LDL, low-densi~ lipoprotekx HDL, high-density lipoprotein.

5Mcohol data are acceptable for alcoholic beverages.

6Because intakes of alcohol are often underreported, data on sales of ethanol are usefulas a check on intake data.


SOURCEk LSRO, 1995.
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�	 Altemativel y, if the median intake of a component 
fell below the recommended value, a possible 
problem of undernutrition was considered. 
—	 Additional evidence of a nutritional problem 

based on clinical or biochemical data from the 
NNMRRP was needed to determine that the 
component should be considered a current 
public health issue. Such clinical and 
biochemical data were accorded more weight 
than were the dietary intake data. 

— If such data were not available from the 
information in the general medical 

literature V& used to assess the possibility that 
the specified componerlt be considered a 
current public health issue. 

—• If intakes were low by the criteria described 
above but data from the NNMRRP or 
elsewhere did not indicate that there was a 
problem, the food component waa not 
considered to be a current public health issue. 

—• If intakes were low by the criteria described 
above and data on health or nutritional status 
were not available from the NNMRRP or any 
other source to assess the potential for 
deficiency, then the component was considered 
to be a potential public health issue for which 
further study is required. 

Assessment of high intakes of food components was 
treated in a similar manner, although the RDA was 
less useful in identifying potential public health 
problems related to excessiw intake. If the median 
intake was near or above tic RDA and the 
distribution of intakes was dkewed to the side of high 
intakes, the possibility of deleterious health effects 
was evaluated. Consumption from supplements 
should also be considered when effects of high 
intakes are considered. However, estimates of total 
nutrient intakes from foods ;md dietary supplements 
were not available for preparation of the TRONM, so 
estimates of nutrient intakes were based only on 
nutrients provided by food. Standards established by 
other expert groups and specified in the assessments 
below were applied to components such as total fat, 
saturated fat@ acids, cholesterol, and sodhun, for 
which excessive intake is presumed to be harmful. 
Confirmatory anthmpometric, clinical, or biochemical 
evidence from the NNMRRP data or from other 
sources about adverse effects resulting from high 
intakes is required for the categorization of high 
intakes as current or potential public health issues. 

Assessments 

The Expert Consultants’ and LSROS classification of 
food components as public health issues is shown in 
table 9-3. The assignments should be regarded as 
provisional. It is likely that as new data from the 
NNMRRP and other sources become available, future 
assessments of public health significance and of the 
levels of monitoring needed will result in changes in 
the categorization of some food components. 

Current public health Issues 

Food energy 

Although median food energy intakes reported by 
adolescents and adults in 1988-91 were below 
recommended levels, approximately one-fifth of the 
adolescents and one-third of the adults wem 
overweight. Only small changes in reported food 
energy intakes have been observed since 1977-78. 
Food energy intake in excess of energy expenditure is 
responsible for the high prevalence of overweight. 
Thus, the tracking of this public health issue must 
include monitoring energy expenditure (i.e., physical 
activity) as well as food energy intake. More than 
one-half of adults have a sedentary life-style, and 
fewer than one-third participate in regular physical 
activity. More complete and accurate information on 
both energy intake and energy expenditure is needed 
to assess the contributions of these factors to 
overweight. 

Total fat, saturated fatty acids, and dietary 
cholesterol 

In 1988-91, median intakes of total fat and saturated 
fatty acids for most adults, adolescents, and children 
older than 2 years of age were above the 
recommended levels (s30% of calories from total fat 
and s 10% of calories from saturated fatty acids) and 
above the target set in Healthy People 2000 Objective 
2.5 (HHS, 1991). Although median intakes of 
dietary cholesterol were generally within the 
recommended range (<300 mg/d), intakes of 
cholesterol ‘werestill above 300 mg/d for many 
people. High intakes of total fat, saturated fatty 
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Table 9-3. Classification of food components as public health issues in the TRONM1 

Current public health issues 

Food energy•
Total fat•
Saturated fatty acids•
Cholesterol•
Alcohol•

Calcium•

Potential public health issues 
for which further study is required Not current public health issues 

=+ Total carbohydrate Thiamin 
Dietary fiber Riboflavin 
sugars+ Niacin 
)?o@wWmWed and Iodine$ 

monounsaturated fatty acids$ 
Trans fatty acids~ 
Fat substitutes~ 
Proteh 

Vitamin A 
Antioxidant vitamins 

Vitamin C 

Vitamin E 
Carotenes 

Folate 
Vitamin B6 
vi- B12 
~fgesium 
Potassium 

Copper 
Selenimn$ 
Phosphorus 
Fluoride 

sodium * 

l&rows (+) point to components whose monitoring priority status has changed since the second report on nutrition monitoring was 
published (LSRO, 1989). Double daggers ($) indicate components that are timg evaluated for the first time for the NNMRRP. 

SOURCE: LSRO, 1995. 

acids, and dietary cholesterol are associated with 
)	

elevated levels of serum total cholesterol and of low- 
density-lipoprotein (LDL) cholesterol, which are 
major risk factors for coronary heart disease. 
Although serum total cholesterol levels and intakes of 
total fat, saturated fatty acids, and cholesterol appear 
to be decreasing, substantial proportions of the U.S. 
population still have high serum total cholesterol 
levels and high intakes of total fat, saturated fatty 
acids, and cholesterol. Levels of senun LDL 
cholesterol associated with increased risk of coronary 
heart disease were observed in substantial proportions 
of the adult population. Monitoring Americans’ 
progress toward achieving recommended intakes of 
total fat, saturated fatty acids, and cholesterol, which 
includes assessing the levels of serum total 
cholesterol, high-density-lipoprotein (HDL) 
cholesterol, and LDL cholesterol, is a continuing 
priority. 

Alcohol 

The public health and social consequences of 
excessive alcohol intake are serious concerns. 
Furthermore, alcoholic beverages are a source of food 
energy and may displace other sources of nutrients. 
In 1989-91, average reported alcohol intakes of adult 
males 20-59 years of age, including drinkem and 
nondrinkers, ranged from 17 to 20 g/d, equivalent to 
16.0-18.8 fl oz of beer, 6.2-7.3 fl oz of wine, or 
1.6-1.9 fl oz of whiskey per day. Estimates of per 
capita ethanol consumption for the U.S. population 
14 years of age and older based on annual sales of 
alcohol are higher than the reported values. 
However, both sel&eported and sales-based estimates 
are low because both include drinkers and 
nondrinkers. Alcohol consumption among 
adolescents appears to be widespread. Continued 
monitoring of alcohol consumption and improving 
the methods for doing so are recommended. 



Iron 

Low iron intake may affect biochemical indicators of€
iron status and may lead to ,anemia. Some research€
suggests that high levels of iron stores may also be a€
public health concern (Salonen et al., 1992). In€
1988-91, median intakes of iron from food were€
below RDA values for children 1-2 years of age and€
for adolescent and adult females, and prevalence of€
low hemoglobin levels indicative of anemia were€
generally higher in these groups than in other age and€
sex groups. However, low hemoglobin levels in the€
absence of other data on iron status do not€
necessarily indicate iron deficiency. To assess iron€
status adequately, multiple indicators must be€
evaluated. Continued monitoring of ircm status€
should include total intake f~om food and dietary€
supplements and assessment of biochemical and€
hematological indicators.€

Calcium 

Some data suggest that low calcium intakes may be€
associated with hypertension (Hamet, 1995). More€
important from a public health perspective, however,€
is that current calcium intakes may be insufficient to€
attain optimal peak adult bone mass and to prevent€
age-related loss of bone mass (NIH Consensus€
Development Panel on Optimal Calcium Intake,€
1994). In 1988-91, median (calcium intakes from€
food were consistently below RDA values for€
adolescent and adult females and for males of most€
age and racial/ethnic groups. Data from€
NHANES III 1988-91 are now available for€
evaluating bone mineral density and for estimating€
the prevalence of osteopenia and osteoporosis in the€
U.S. population and in population subgroups.€
Continued monitoring of total calcium intake (dietary€
plus supplements) and bone density is recommended.€

Sodium 

High sodium intakes are associated with high€
prevalence of hypertension, which remains a major€
public health problem in the United States. In€
1988-91, median sodium intakes from food alone€
(excluding salt added at the table, medications, and€
other nonfood sources) for children 6-11 years of€
age, adolescents, and adults were consistently above€
the recommended level of 2,400 mg/d m less.€
Prevalence of hypertension was lower in 1988-91€

than it was a decade before; however, it is not 
possible to determine how much of this decrease is 
due to methodologic changes and how much is due to 
primary prevention. Continued monitoring is 
warranted because of the serious and largely 
preventable adverse effects of hypertension. Blood 
pressure should continue to be measured in future 
surveys, and efforts should be made to improve and 
validate the assessment of total sodium intake. 

Potential public health issues for which 
further study Is required 

Total carbohydrate 

Median intakes of total carbohydrate are somewhat€
lower than recommended values (> 55% of calories).€
The carbohydrate components associated with health€
effects are sucrose and dietary fiber. Sucrose€
consumption has been associated with dental caries,€
and high intakes of certain types of dietary fiber have€
been associated with lower serum cholesterol levels€
and a lower risk of colon cancer. Because Healthy€
People 2000 Objective 2.6 targets increasing€
consumption of food containing complex€
carbohydrates and fiber (fruits, vegetables, and grain€
products), the monitoring of the consumption of€
carbohydrate-containing foods should continue. If€
total fat intalces (as a percentage of energy) decrease€
as recommended, then increases in carbohydrate€
consumption should also occur. It is preferable that€
increases in carbohydrate consumption come from \€
complex carbohydrates, such as fruits, vegetables, and€
grain products, rather than from sugars.€

Dietaty fiber 

Median intakes of dietary fiber from food were lower€
than recommended intakes (20-30 g/d for healthy€
adults); however, the health effects of these levels of€
intake cannot be judged on the basis of available€
NNMRRP data. More information is required about€
the health effects of dietary fiber and about the food€
content of dietary fiber and various fiber components€
that differ in their physiological effects. For€
example, higher intakes of soluble fiber may lower€
serum cholesterol levels, whereas higher intakes of€
insoluble fiber are thought to be associated with€
lower risk of colon cancer. Continued monito~ of€
dietary fiber intakes is warranted.€
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Sugars 

The development of dental caries has been associated 
with sucrose consumption (Glinsmarm et al., 1986). 
Sugars, which are simple carbohydrates, provide food 
energy, may contribute to energy intakes in excess of 
energy expenditures, and may displace other sources 
of nutrients. When the fat content of food is 
reduced, the sugar content may incnmse and may 
result in higher intakes of sugars by people who 
consume fat-free, low-fat, or reduced-fat foods. Data 
are not available in the Survey Nutrient Data Base to 
evaluate intakes of sucrose, high-fructose com syrup, 
or other substances used to sweeten foods. However, 
estimated intakes of individual sugars are available in 
the 1986 FDA Sugars Task Force report, which used 
data fmm a variety of sources on food content of 
sugars (Glinsmann et al., 1986). Monitoring the 
intake of sugars is needed to track the sources of 
carbohydrate in the U.S. diet. 

Polyunsaturated and monounsaturated fatty 
acids 

Results of metabolic studies in humans indicate that 
intake of polyunsaturated fatty acids is inversely 
associated with serum total cholesterol. When 
substituted for saturated fatty acids in the diet, 
polyunsaturated and monounsaturated fatty acids have 
been shown to lower serum LDL cholesterol. The 
effects of increasing monounsaturated fatty acids 
without lowering other fatty acids (i.e., of displacing 
carbohydrates) are less certain. Median intakes of 
polyunsaturated and monounsaturated fatty acids were 
within recommended ranges (s 10% of calories and 
s 15% of calories, respectively) in 1988-91. 
Monitoring the dietary intakes of polyunsaturated and 
monounsaturated fatty acids should be continued in 
conjunction with the monitoring of intakes of total 
fat saturated fatty acids, and cholesterol and with the 
assessment of serum total cholesterol and HDL- and 
LDL-cholesterol levels. 

Trans fatty acids 

Monitoring priority status for tram fatty acids is 
being considered for tie first time in the TRONM. 
Tram unsaturated fatty acids are found naturally in 
meat and dairy products and are produced from 
naturally occurring cis unsaturated fatty acids when 

vegetable oils are hydrogenated to produce

margiuine, shortening, or other hardened fat products.


Limited epidemiological evidence suggests that

higher dietary consumption of tramsfatty acids may

be associated with increased prevalence of coronary

heart disease in women in the United States (Willett

et al., 1993). However, a nine-country study of

concentrations of one tram fatty acid in adipose

tissue in men found considerable differences among

countries but no overall association within countries

between a high concentration of that tram fatty acid

in adipose tissue and myocardial infarction a

manifestation of coronary heart disease (Aro et al.,

1995). These findings suggest that caution is needed

in interpreting epidemiological data on associations of

trans fatty acids with risk of coronary heart disease

(McKeigue, 1995).


Clinical studies have suggested that consumption of

tram fatty acids may increase serum LDL-cholesteml

levels and decrease HDL-cholesteml levels. For

example, consumption of a diet with about 11% of

calories as tram fatty acids raised serum LDL-

cholesterol levels and lowered serum HDL-

cholesterol levels in healthy subjects (Mensink and

Katan, 1990). The proportion of calories as trans

fatty acids available for consumption in the U.S. diet,

based on disappearance dat% was estimated in two

different studies to be 6% and 3.7% of calories (Enig

et al., 199Q Hunter and Applewhite, 1991). In a

controlled study of healthy men and women who

were consuming diets containing 3.8% and 6.6% of

calories as tram fatty acids, Judd et al. (1994)

reported that tram fatty acid consumption iucreased

serum LDL-cholesterol levels more than did a diet

containing oleic acid (a cis unsaturated fatty acid)

and less than did a diet containing saturated fatty

acids. Serum HDL cholesterol was unchanged with

the lower level of trans fatty acids but decreased

slightly with the higher level of tram fatty acids

(Judd et al., 1994). Questions remain about whether

those studies have shown that tram fatty acids can

raise serum total and LDL-cholesterol levels

(Nicolosi and Dietschy, 1994).


Tram fatty acids are not included in the Survey

Nutrient Data Base and, therefore, the distribution of

intakes has not been described in the NNMRRP.

Because the proportion of the population with high

intakes of tram fatty acids is not known and because

of their potential effects on serum LDL cholesterol

and HDL cholesterol, monitofig is warranted.
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Fat substitutes 

With the many new developments in fat substitutes 
and higher consumer demand for low-fat and fat-free 
foods, fat substitutes are being incorporated into 
many foods. This may result in significant changes 
in the U.S. diet, including lower fat intakes, lower 
intakes of fat-soluble vitamins, and higher intakes of 
carbohydrates. Consumption of these substances is 
expected to increase as people try to lower dietary 
total fat intake. Substances used as fat substitutes 
include modified fats, proteins, gums, and dietary 
fiber. Evidence of the absence of adverse effects 
must be demonstrated before fat substitutes are used 
in foods (Vanderveen and Glinsmann, 1992). 
Methods for analyzing these substances in foods will 
need to be developed, and the food composition data 
should be incorporated into the Survey Nutrient Data 
Base so that intakes of these substances maybe 
monitored. 

Protein 

Median intakes of protein from food were well above 
RDA values for most demographic groups in 
1988-91. IDietshigh in protein can increase urinary 
calcium losses and interfere with calcium 
conservation when dietary calcium intakes are low 
(Heaney, 1991). Epidemiological evidence from 
16 countries also suggests that higher estimated per 
capita dietary intakes of animal protein are associated 
with higher prevalence of hip fracture in women 
over 50 years of age (Abelow et al., 1992). Because 
calcium intakes are low for many adolescents and 
adults in the U.S. population and because evidence 
from clinical and epidemiological studies suggests 
that high protein intakes ma~yadversely affect 
calcium excretion and bone health, the higher-than-
adequate intakes of protein by much of the U.S. 
population may be of concern. 

The adverse effects of inadequate intakes of protein 
have been described extensively (NRC, 1989a,b). 
Median protein intakes of adults 60 years of age and 
older were somewhat lower than they were for other 
age groups in 1988-91, although they were still at or 
above the IRDAlevels. Protein requirements of older 
people may be about the same as for younger people 
when food energy intakes are adequate (Hunt et al., 
in press), but they may be higher when energy 
intakes are low (Campbell et al., 1994). Because of 
high protein intakes by most age-sex groups, 

including those with low calcium intakes, and the 
potential for low protein and low food energy intakes 
by elderly people, the monitoring of dietary protein 
intakes should continue. 

Vitamin A 

High and low intakes of vitamin A are considered to 
be a potential public health issue. Adverse effects of 
inadequate vitamin A intake include ocular changes 
such as night blindness; excessive intakes of 
preformed vitamin A may result in toxicity, including 
headaches, bone abnormalities, and liver damage 
(NRC, 1989a). 

Median intakes of vitamin A from food were below 
RDA values for adults and some subgroups of older 
children, but the prevalence of low serum levels of 
vitamin A was very low in these groups. This 
finding was not unexpected because concurrent 
dietary intakes do not usually correlate with serum 
vitamin A distribution curves (Joint WHO/UNICEF 
ConsultatiorIL,1994). Median vitamin A intakes of 
younger children were above RDA values, but the 
prevalence of low serum vitamin A levels in younger 
children was relatively high when current cutoff 
values were used, This pattern was previously 
observed in children in national surveys done in 
1971-74, 1976-80, and 1982-84 (Mlch, 1985). These 
repeated findings suggest that different interpretive 
criteria should be developed to evaluate serum 
vitamin A levels in children. In all age groups, high 
intakes of vitamin A may result ftom misuse of high 
doses of preformed vitamin A in dietary supplements. 
Further study is needed to make quantitative 
estimates of total vitamin A intake from dietary 
supplements as well as from food and to develop 
interpretive criteria for assessing vitamin A status 
when serum levels of retinyl esters, a form of vitamin 
A found in serum, are high. 

Antioxidant vitamins 

As a group, the antioxidant vitamins (vitamin C, 
vitamin E, and carotenes) are classified as a potential 
public health issue. Epidemiological and clinical 
studies suggest that antioxidant in food can lower 
the risk of heart disease (Gey et al., 1991), some 
forms of cancer (Block, 1991; Byers and Perry, 
1992), cataracts (Hankinson et al., 1992; Jacques and 
Chylack, 1991), and macular degeneration, one of the 
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leading causes of visual loss among people aged 65 
years and older (Eye Disease Case-Control Study 
Group, 1993; West et al., 1994). Additional research 
is needed on the biochemical and health effects of 
diets containing specified levels and combinations of 
antioxidant nutrients. 

Vitamin C.—Although median intakes of vitamin C 
ftom food were above RDA values for population 
subgroups, interpreting these data is difficult because 
the range of intakes necessary for optimal antioxidant 
activity of vitamin C remains unlmown. In addition, 
preliminary inspection of serum vitamin C data ffom 
NHANES III 1988-91 raised questions about using 
cutoff values derived for other methods of vitamin C 
analysis (used in other surveys) to inteqxet serum 
vitamin C values obtained with the more sensitive 
and specific methods used in NHANES III 1988-91. 
Continued monitofig is warranted, but research is 
needed to resolve uncertainty about the interpretation 
of vitamin C intake data and serum levels. 

Warnin E.—Median intakes of vitamin E from food 
were below RDA values for all population subgroups 
of people 1 year of age and older. These data are 
difficult to interpret because the content of vitamin E, 
which is added as an antioxidant to food as 
a-tocopherol, decreases over time, whereas the 
vitamin E esters added as a dietary source of 
vitamin E are relatively stable in food but do not 
provide antioxidant activity until the digestive 
enzymes in the intestine remove the ester linkage. 
Thus, the vitamin E content of a food is likely to be 
different when the food is analyzed and when it is 
consumed, and the food composition data on vitamin 
E have little meaning in the evaluation of vitamin E 
intakes. Interpretation of serum vitamin E levels is 
confounded by factors such as serum lipid 
concentrations. Improved interpretive guidelines 
based on the linkage of serum vitamin E levels to 
serum lipid concentrations or to functional indices, 
such as immune fimction snd protection of LDL 
cholesterol from oxidation, are needed to evaluate 
vitamin E status in populations. Data finm NHANES 
III 1988-91 provide the first measurement of serum 
vitamin E in a nationally representative sample. 
Continued monitoring is warranted, but the priority 
given to that effort maybe determined more 
appropriately after guidelines for interpreting serum 
vitamin E concentrations are developed. 

Carotenes.-Carotenes may have a protective effect 
on macular degeneration (Eye Disease Case-Control 

Study Group, 1993; West et al., 1994), and some 
epidemiological studies have suggested that 
&carotene intake may be protective against lung 
cancer (Shekelle et al., 1981; Willett, 1990). 
However, these results have not been observed in all 
epidemiological studies (Alpha-Tocopherol Beta 
Carotene Cancer Prevention Study Group, 1994), nor 
have they been confirmed in clinical trials. Data on 
intake of carotenes from food are available in the 
NNMtUW, but interpretive criteria are lacking for 
assessing dietary intske of carotenes and the 
biochemical indicators of carotenoid stalus. These 
criteria are needed before the status of carotenes can 
be evaluated. 

Folate 

Folate, vitamin Bc, and vitamin Bl~ play a role in 
homocysteine metabolism. Epidemiological studies 
have suggested that elevated serum levels of 
homocysteine maybe a risk factor for atherosclerosis. 
High serum homocysteine levels in the presence of 
low serum levels of folate and vitamin BGhave been 
associated with an increased risk of a narrowing of 
extracranial carotid arteries in elderly people (Selhub 
et al., 1995). The use of dietary supplements 
containing folate by females before they become 
pregnant and during early pregnancy has been 
associated with a decreased incidence of some types 
of neural-tube defects in some populations (MRC 
Vitamin Research Study Group, 1991; Werler et al., 
1993). Fortification of the U.S. food supply with 
folate and the use of folate supplements by women of 
child-bearing age have been proposed as alternative 
ways to prevent some types of neural-tube defects. 
However, the prevalence of neural-tub-e defects in the 
U.S. population is sufficiently low that national 
surveys and surveillance systems would not be able 
to detect changes in prevalence in response to 
changes in folate intakes. 

Median intakes of folate from food were higher than 
1989 RDA values for all age, sex, and racial/ethnic 
groups except non-Hispanic black females 16 years 
of age and older and Mexican-American females 
60 years of age and older. The mean intske of folate 
from food by pregnant females in NHANES III 
1988-91 was below the 1989 RDA value for pregnant 
women. The monitoring of folate status should 
include intakes ffom dietary supplements as well as 
from food. 
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Serum and red blood cell levels of folate were 
measured in NHANES III 1988-94, but there were 
analytical problems related to the kit used in 
NHANES 1111988-91 (Levine et al., 1993). Because 
of these problems, the biochemical indices of folate 
status were not evaluated in time for consideration in 
this report. Issues related to these problems, 
proposed adjustment factors, and interpretation of the 
data were evaluated by au LSRO Expert Panel 
(Raiten and Fisher, 1994). Improved methodology 
for analyzing folate in food and blood samples is the 
most critical need for further study of folate. 

Vitamin 66 

Adverse effects of inadequate vitamin Bb intake 
include necrologic abnormalities (including 
convulsions in infants), dermatitis, impaired immune 
function, and anemia (NRC, 1989a). In addition, 
elevated levels of serum homocysteine in the 
presence of low serum levels of vitamin BGand folate 
have been associated with increased prevalence of 
atherosclerosis (Selhub et al., 1995). Chronic high 
intakes of vitamin Bb as dietary supplements or as 
therapies have caused ataxia (the inability to 
coordinate voluntary muscular movements) and 
neuropathy (degeneration of nerves) (NRC, 1989a). 

Median intakes of vitamin BGfrom food were below 
RDA values for adults and adolescents, more so for 
females than males, and for females 6-11 years of 
age. Further research is needed on vitamin BG 
requirements and on biochemical and other 
techniques for assessing vitamin BGnutritional status 
so that the public health importance of these intakes 
can be interpreted effectively. An appropriate level 
of monitoring activity may be assigned when more 
information is available on these issues. 

Vitamin B12 

Compromised absorption of vitamin BIZmay lead to 
pernicious anemia. Median intakes of vitamin BIZ 
from food ‘wereabove RDA values for all age, sex, 
and racial/dbnic groups in the U.S. population. 
However, intakes from food and dietary supplements 
may not provide sufficient vitamin Blz if absorption 
is impaired, as it appears to be in some elderly 
people. Serum concentrations of vitamin Blz, which 
will be available for NHANES 1111991-94, may 
prove to be more useful than dietary data for 

evaluating vitamin B~zstatus. Further investigations 
and monitoring activities should focus on elderly 
people. 

Magnesium 

Limited evidence suggests that low serum levels of 
magnesium may be associated with an increased risk 
of hypertension (Ascherio et al., 1992; Witteman 
et al., 1989). Median magnesium intakes from food 
were below RDA values for adolescents and adults 
but not for children in 1988-91. There are no good 
biochemical or clinical indicators for measuring 
magnesium status. Dietary and serum magnesium are 
not correlated. Magnesium deficiency has not been 
reported in people with low dietary intakes alone 
(NRC, 1989a). Research into a possible association 
of magnesium intake with hypertension or other 
health outcome is needed, and further monitoring of 
magnesium intake is warranted. 

Potassium 

Adequate dietary potassium intake appears to have a 
beneficial efiect on hypertension. In 1988-91, the 
median intakes of potassium from food in adults were 
consistently below 3,500 mg/d, which is 
approximately the amount of potassium in the 
recommended daily intake of 5 or more servings of 
fruits and vegetables (NRC, 1989a,b). Biochemical 
and clinical indicators are not currently available for 
evaluating potassium nutritional status. Further 
research on the role of potassium intake in the 
regulation of blood pressure and on the assessment of 
potassium status is needed to examine the public 
health significance of current intakes. Further 
monitoring is warranted. 

Zinc 

Zinc deficiency can lead to poor a~etite, impaired 
sense of taste, and growth retardation. Some findings 
from the clinical literature suggest that zinc 
deficiency, as manifested by growth retardation, has 
occurred in some otherwise apparently healthy 
children in the United States (%ktrnbidgeet al., 1972). 
In 1988-91, median zinc intakes from food were 
below RDA values for all age and sex groups except 
infants. The significance of the observed low dietary 
intakes of zinc cannot be evaluated until adequate 
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biochemical and/or clinical indicators of zinc status 
are available. Further monitoring is warranted. 

Copper 

Abnormsl electrocardiographs (i.e., ventricular 
arrhythmias) have been found consistently in people 
who consumed low-copper diets (about 0.65-1.0 mg 
copper daily) in metabolic studies (Klevay et al,. 
1984 Lukaski et al., 1988; Sandstead, 1995). 
Median copper intakes fmm food were below the 
lower limit of the Estimated Safe and Adequate Daily 
Dietary Jntake (ESADDJj (1.5 mg/d) for adolescents 
and adults and for children 3-5 years of age and 
females 6-11 years of age. Because median daily 
copper intakes of adults in the United States were not 
substantially above 1.0 mg, fhture monitoring of 
copper status is warranted. 

Selenium 

Several epidemiological studies have suggested an 
association of selenium status with risk of cancer or 
heart disease (Levander, 1987). A broad base of 
animal research also provides evidence that selenium 
may have an anticarcinogenic effect. Additional 
research is needed to demonstrate conclusively that 
selenium (and in what chemical form) protects 
against cancer and heart disease in humans (Levander 
and Burk, 199@ NRC, 1989b). Selenium toxicity has 
also been reported in the United States; however, 
biochemical indicators of dietary selenium 
overexposure are not available (International 
Programme on Chemical Safety, 1987; Levander and 
Burk, 1990). 

Data from the Total Diet Study (1982-89) indicated 
that mean selenium intakes from food were above 
RDA values for all age and sex groups assessed. 
Although selenium is not yet included in the Survey 
Nutrient Data Base, analyses of the selenium content 
of foods have provided data that may be incorporated 
into that data base and, thereby, used for nutrition 
monitoring. Analysis of serum selenium levels 
measured in NHANES III 1988-91 was not available 
in time for the preparation of the TROW, 
interpretive criteria will be needed to evaluate the 
serum selenium data. Monitoring of selenium is 
warranted. 

Fluoride 

Fluoride occurs naturally in water or is added to 
municipal water supplies. In 1986, the JNMEC was 
concerned that fluoride intakes might k too low for 
many people (HHS and USDA, 1986). IiI 1989, the 
EPONM was likewise concerned that intakes might 
be too low to provide maximal benefits to some 
groups, but it noted that the availability of fluoride 
has increased aud maybe approaching levels that 
induce mild dental fluorosis (mottled teeth) 
(HHS, 1988; LSRO, 1989). It maybe possible to 
estimate the prevalence of mottled teeth and, thus, of 
high fluoride intakes, from the NHANES III 1988-94 
dental-examination data. Data am not currently 
available in the NNMRRP surveys to evaluate 
fluoride intakes. Because the availability of fluoride 
has increased and food contributes only small 
amounts of fluoride, monitofig the diet for fluoride 
intake is not very usefid for current public hea.lti 
concerns. 

Phosphorus 

Consumption of diets high in phosphorus and protein 
can adversely affect calcium metabolism and increase 
urinary calcium excretion (NRC, 1989~b). Adverse 
effects of high phosphorus intakes have not been 
observed in humans when calcium intakes are 
adequatty however, the effects of high phosphorus (as 
phosphate) intakes on calcium losses maybe of 
concern when calcium intakes are low (Calve, 1993). 
Median phosphorus intakes from food were at or 
above RDA values in 1988-91; however, calcium 
intakes fmm food were consistently below RDA 
values for adolescent and adult females and for males 
of most age and racial/ethnic groups. Because 
calcium intakes are low for many adolescents and 
adults in the U.S. population and because interactions 
between phosphorus and calcium may result in 
adverse effects on calcium metabolism, monitoring of 
phosphorus intakes should continue. (See “Protein,” 
above.) 

Not current public health issues 

Thiamin, riboflavin, and niacin 

Adverse effects of inadequate intakes of thismm 
riboflavin, and niacin are well-characterized, There 
is little evidence that high intakes of thismin and 
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riboflavin have adverse effects. Consumption of 
large amounts of niacin, however, can cause skin 
flushing and certain metabolic effects (NRC, 1989a). 
Median intakes generally ap]pearto be adequate, and 
no other evidence suggests that these vitamins pose a 
public health problem. However, because intakes 
may be low in some groups of Hispanic females, 
monitoring of intakes of these vitamins should 
continue with a focus on these subpopulations. 

Iodine 

Low iodine intakes cause goiter, which was a public 
health problem in the United[ States in the past. High 
intakes of iodine can also induce goiter (Park et al., 
1981). Until recently, iodine intakes were estimated 
in the Total Diet Study. Data from that study 
indicated that mean iodine intakes from food were 
above RDA values for all age-sex groups assessed. 
Iodine intakes are not assessed in NNMRRP surveys, 
and the high cost of accurate. analyses of iodine 
content of foods precludes addition of data on iodine 
composition of food to the Survey Nubrient Data 
Base. No epidemiological or clinical evidence 
suggests that low or high iodine intakes are currently 
of public health concern in the United States. 
Monitoring the diet for iodine intake is not very 
useful for current public health concerns. 

Comparison with EPONM and JNMEC 
classifications 

Most of the evaluations of individual nutrients in the 
TRONM, listed in table 9-3, are consistent with those 
in the first and second nutrition monitoring reports 
(HHS and USDA, 1986; LSRO, 1989). Food energy, 
total fat, saturated fatty acids, cholesterol, alcohol, 
iron, calcium, and sodium were again classified as 
current public health issues. Changes from previous 
evaluations in this report included classifying total 
carbohydrate, vitamin E, vitamin B12,magnesium, 
copper, phosphorus, and protein as potential public 
health issues rather than as not current public health 
issues. The change in the classification of total 
carbohydrate was made on the basis of Healthy 
People 2000 Objective 2.6, which encourages people 
to consume more foods that are rich sources of 
complex carbohydrates and dietary fiber (i.e., fruits, 
vegetables, and grains). This objective reflects the 
recommendations shown in the 1990 Dietug 
Guidelinesfor Americans and the Food Guide 

Pyramid to eat a minimum of 2 servings of fruit, 
3 servings of vegetables, and 6 servings of grain 
products every day. 

The changes in the classification of the other 
nutrients were made on the basis of evidence from 
the general biomedical literature rather than on the 
basis of evidence of changes in intakes of these ~ 
nutrients or of changes in the nutritional and 
nutrition-related health status of the U.S. population. 
This is the first assessment for the NNMRRP of 
monitoring priority status for polyunsaturated and 
monounsaturated fatty acids, tram fatty acids, fat 
substitutes, sugars, selenium, and iodine. 

Recommendations for future nutrition 
monitoring and research activities 

Monitoring needs 

The NNMRRP should monitor intakes ffom food and 
dietary supplements for all of the food components 
evaluated in the TRONM with the exception of 
fluoride and, possibly, vitamin E. For food 
components that are current public health issues, the 
program should monitor appropriate anthropometric, 
biochemical, and clinical indices of nutritional status 
and nutrition-related health status for food energy, 
total fat, saturated fatty acids, cholesterol, iron, 
calcium, and sodium. For food components that are 
potential public health concerns, the program should 
monitor appropriate biochemical and clinical indices 
of nutritional status and nutrition-related health status. 
The monitoring of biochemical and clinical indices is 
not ~commended for food components that are not 
current public health issue$ however, monitoring of 
dietary intakes should continue. 

Research needs 

During the course of interpreting and evaluating 
NNMRRP data for the TRONM, the Expert 
Consultants and LSRO identified information needed 
to improve future monitoring efforts. Additional 
research is required to obtain this information. The 
most immediate research needs are 1) to develop 
interpretive criteria to link monitoring data to 
functional oIrhealth outcomes; 2) to improve 
biochemical assays; and 3) to improve food 
composition data. Table 9-4 presents 
recommendations for future research for use in 
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Table 94. Recommendations for further research for national nutrition monitoring in the United States 

Classillcation and food component’ Recommendedresearch actionz 

Cmmnt public health issue 

Food energy �	 Develop interpretivecriteria to link monitoring data to functional outcomes 
or health outcomes. 

Total fat � Improve food compositiondab 

Saturatedfatty acids � Improve food compositiondata. 

Cholesterol � Improve food compositiondata. 

Iron .	 Develop interpretivecriteria to link monitoring data to functional outcomes 
or health outcomes. 

Calcium .	 Develop interpretivecriteria to link monitoring data to functional outcomes 
or health outcomes. 

sodium 9 Improve food compositiondata. 

Potenlisl public health issue for which 
further study is required 

Total carbohydrate . Improve food compositiondata. 

Dietary fiber . Develop interpretivecriteria to link monitoring data to functional outcomes 
or health outcomes. 

� Improve food compositiondata 

sugars .	 Develop interpretivecriteria to link monitoring data to fictional outcomes 
or health outcomes (e.g., metabolic effects of sugars such as high-fructose 
com syrup).

Improve food compositiondata.


Monounsaturated Improve food compositiondata. 
fatty acids 

Polyunsaturated � Improve food compositiondata 
fatty acids 

Trans fatty acids Develop interpretivecriteria to link monitoring data to functiona3outcomes 
or health outcomes. 
Improve food compositiondata 

Protein	 Develop interpretivecriteria to link monitming data to functional outcomes 
or health outcomes (e.g., effects of high phosphorus and high protein 
intakes on bone density when calcium intakes are low). 

Fat substitutes	 Develop interpretivecriteria to link monitoring data to functional outcomes 
or health outcomes (e.g., cutoff values for serum retinol in children). 
Impmve food compositiondata. 

Vitamin A	 Develop interpretivecriteria to link monitoring data to functional outcomes 
or health outcomes. 
Improve food compositiondata. 
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Table 94. Recommendations for further 
continued 

Classification and food componentl 

Carotenes � 

Vitamin C � 

Vitamin E � 

Folate � 

Vitamin Bc � 

research for national nutrition monitoring in the United States-

Recommended research action2 

Develop interpretive criteria to link monitoring data to functional€
or health outcomes.€
Improve food composition data.€

Develop interpretive criteria to link monitoring data to functional€
or health outcomes.€
Improve biochemical assays.€
Improve food composition data.€

Develop interpretive criteria to link monitoring data to functional€
or health outcomes.€

outcomes 

outcomes 

outcomes 

Develop interpretive criteria to link monitoring data to functional outcomes€
or health outcomes.€
Improve biochemical assays.€
Improve food composition data.€

Develop interpretive criteria to link monitoring data to functional outcomes€
or health outcomes.€
Improve biochemical assays.€

Magnesium c� Develop interpretive criteria to link monitoring data to functional outcomes 
or health outcomes. 

Potassium �	 Develop intqretive criteria to link monitoring data to functional outcomes 
or health outcomes. 

Zinc . Develop interpretive criteria to link monitoring data to functional outcomes 
or health outcomes. 

� Improve biochemical assays. 

Copper � Develop interpretive criteria to link monitoring data to functional outcomes 
or health outcomes. 

� Improve food composition data. 

Selenium �	 Develop interpretive criteria to link monitoring data to functional outcomes 
or health outcomes. 

Phosphorus �	 Develop interpretive criteria to link monitoring data to functional outcomes 
or health outcomes (e.g., effects of high phosphorus and high protein 
intakes on bone density when calcium intakes are low). 

lFurther resemch actions are not recommended at this time for nutrition monitoring purposes for food components not listed here 
(alcohol,, fluoride, iodine, vitamin 1312,thiamin,riboflavin, and niacin), dtiough ~her monitoringis recommendedfor au of ~em, 
‘Recommended research actions are listed in descending order from the most immediate need for interpreting existing data and for 
comparisons with data collected in future surveys; however, all research actions listed for each nutrient should be considered high 
priority. The Expert Consultants and LSRO regarded recommended monitoring activities as separate from recommended research actions. 
Further monitcning was recommended for all food components (see text). 

SOURCE LSRO, 1995. 
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interpreting existing data and in comparisons with 
data collected in future surveys. If more than one 
research need is indicated for a given food 
component, the need considered of highest priority is 
listed first. However, all research actions listed for 
each nutrient should be considered of high priority. 

Gaps in knowledge 

The gaps in knowledge about food composition, food 
consumption and nutrient intake, and nutritional 
status and nutrition-related heallh status identified in 
previous chapters we~ evident as the Expert 
Consultants and LSRO assigned monitoring priorities 
for food components. A lack of knowledge alxmt 
mean requirements and distributions of requirements 
for most nutrients for most age-sex groups limited the 
interpretation of data on dietary intakes, particularly 
when biochemical data on nutritional status for many 
nutrients were not yet available for consideration. In 
some cases, questions about the methodology used in 
NHANES III 1988-91 and appropriateness of cutoff 
values established on the basis of other 
methodologies will have to be resolved before the 
data can be interpreted. 

Recommendations 

Continue monitoring of foods consumed by 
individuals to examine differences in food 
consumption patterns among population subgroups 
and to track progress toward meeting Healthy 
People 2000 objectives and adopting dktm’y 
recommendations in the Food Guide Pyramid. 

Monitor nutrient intakes from foods and from 
dietary supplements. 

Continue monitoring appropriate anthropometric, 
biochemical, clinical, and hematologic indicatom of 
nutritional status. 

Develop inte~retive criteria to link nutrition 
monitoring data to fictional outcomes or health 
outcomes. 

Continue monitoring nutrition-related health 
conditions, including low birth weight, growth 
status in children, overweight in adults, serum 
lipids, hypertension, osteoporosis, and anemia. 
Monitoring efforts should not be limbed to these 

conditions and should continue to include other 
diseases with a nutritional component such as 
diabetes mellitus, dental conditions, and gallbladder 
disease. 

�	 In fhture nutrition monitoring reports, nutrition 
monitoring assessments should be based on health 
conditions and nutrient intakes of public health 
concern. 

References cited 

Abelow, B.J., Holford, T.R., Insogna, K.L. 1992. Cross-cultural 
association betieen dietary animal protein and hip fiactnre a 
hypothesis. Calcified Tissue International 5014-18. 

Alpha-Tocophero~ Beta Carotene Cancer Prevention Study 
Group. 1994. The effect of vitamin E and beta carotene on the 
incidence of lung cancer and other cancers in male smokers. New 
England Journal of Medicine 3301029-1035. 

Are, A., Kardmaalj A.F.M., SAnineu I., Karkj J.D., Riemersmaj 
R.A., Delgado-Rodriguez, M., Gomez-Aracen& J., Huttunen, 
J.K., Kohlmeier, L., Martin, B.C., Msrtin-Moreno, J.M., Mazaev, 
V.P., Ringstad, J., Thamm, M., van’t Veer, P., KOIGF.J. 1995. 
Adipose tissue isomeric trams fatty acids and risk of myocardird 
infarction in nine countiex the EURAMIC study. Lancet 
345:2’73-278. 

Ascherio, A., Rimm, E.B., Giovanrmcci, E.L., ColditG G.A., 
Rosner, B., WfletL W.C., Sacks, F., Stampfer, M.J. 1992. A 
prospective study of nutritional factors and hypertension among 
US men. Circulation 86:1475-14S4. 

Blockj G. 1991. Vitamin C and cancer prevention: the 
epidemiologic evidence. American Journal of Clinical Nutrition 
53(suppl. 1):270S-282S. 

Byers, T., Perry, G. 1992. Dietary carotenes, vitamin C, and 
vitamin E as protective antioxidants in human cancers. Anrnd 

Review of Nukition 12:139-159. 

Calve, M.S. 1993. Dletq phosphorus, calcium metabolism and 
bone. Journal of Nutrition 123:1627-1633. 

Campbell W.W., Crim, M.C., Dalld G.E., Young, V.R.,Evans, 
W.J. 1994. Increased protein requirements in elderly people new 
data and retrospective reassessments. American Journal of 
Clinical Nutrition 60:501-509. 

Enig, M.G., Atal, S., Keeney, M., Sampugn~ J. 1990. Isomeric 
tram fatty acids in the U.S. diet. Journal of the American 
College of Nuirition 9:471+86. 

Expert Panel on Blood Cholesterol Levels in Children and 
Adolescents. 1991. Report of the Expert Panel on Blood 
Cholesterol Levels in Children and Adolescents, NIH Publication 
No. 91-2732. National Institutes of Health, National Cholesterol 
Education Program, Bethesd% MD. 

257 



Expert Panel on Detection, Evaluation, and Treatment of High

Blood Cholesterol in Adults (Adult Treatment Panel H). 1993.

The Second Report of the Expert Panel on Detection, Evaluation,

and Treatment of High Blood Cholesterol in Adults (Adult

Treatment Panel II). NIH Publication No. 93-3095. National

Institutes of Health, National Cholesterol Education Program,

Bethesd~ MD.


Eye Disease Case-Control Study Group. 1993. Antioxidant status

and neovascuhn age-related macular degeneration. Archives of

Ophthalmology 111:104-109.


Gey, K.F., Puska, P., Jordan, P,, Moser, U.K. 1991. Inverse

correlation between plasma vitamin E and mortality from

ischemic heart disease in cross-cultural epidemiology. American

Journal of Clinical Nutrition 53:326 S-334S.


Glinsmann, W.H., Iransquin, H., Park, Y.K. 1986. Evaluation of

health aspects of sugars contained in carbohydrate sweeteners:

report of Sugars Task Force, 1986. Journal of Nutrition

116(11 suppl.):Sl-S216.


Hambidge, K.M., Hambidge, C., Jacobs, M., Baum, J.D. 1972.

Low levels of zinc in hair, anorexia, poor growth, and

hypogeusia in children. Pediatric Research 6:868-874.


HameL P. 1995. The evaluation of the scientific evidence for a

relationship between calcium and hypertension. Journal of

Nutrition 125(suppl.):311 S-400S.


Hankinson, S.E., Stampfer, M.J., Sealdon, J.M., Colditz, G.A.,

Rosner, B., Speizer, F.E., Wille~ W.C. 1992. Nutrient intake and

cataract extraction in women a prospective study. British

Medical Journal 305:335-339.


Heaney, R.P. 1991. Evaluation of Publicly Available Scientific

Evidence Regarding Certain Nutrient-disease Relationships:

Calcium and Osteoporosis. Prepared for the Food and Drug

Administration under Contract No. 223-88-2124 by the Life

Sciences Research Office. Special Publications Ot%ce, Federation

of American Societies for Experimental Biology, 13ethesd4 MD.


Hun~ J.R., Gallagher, S.K., Johnson, L.K., Lykken, G.I. [1995].

High- vs low-meat diets: effects on zinc absorption, iron status,

and calcium, copper, iron, magnesium, manganese, nitrogen,

phosphorus, and zinc balance in @menopausal women.

American Journal of Clinical Nutrition. In press.


Hunter, J.E., Applewhite, T.H. 1991. Reassessment of tram fatty

acid availability in the US diet American Joumrd of Clinical

Nutrition 54:363-369.


International Programme on Chemical Safety (IPCS). 1987.

Selenium Environmental Health Criteria 58. World Health

Organization, Geneva.


Jacques, P.F., ChylacL L.T., Jr. 1991. Epidemiologic evidence of

a role for the antioxidant vitamins and carotenoids in cataract

prevention. American Journal of Clinical Nutrition

53(suppl. 1):352S-355S.


Joint National Committee on Detection, Evaluation, and

Treatment of High Blood Pressure. 1993. The Fifth Report of the

Joint National Committee on Detectio~ Evaluation, and

Treatment of High Blood Pressure. NIH Publication No. 93-1088.

U.S. Department of Health and Human Services, Nationrd

Institutes of Health, Bethesd~ MD.


Joint WHO/UN_ICEF Consultation. 1994. Indicators for assessing

vitamin A deficiency and their application in monitoring and

evaluating intervention programmed. Review version. Report of

Consultation on November 9-11. Genewu World Health

Organization.


Judd, J.T., Clevidence, B.A., Muesiug, R.A., Wittes, J., Sunkin,

M.E., Podczasy, J.J. 1994. Die&y tram fatty acids: effects on

plasma lipids and lipoproteins of healthy men and women.

American Journal of Clinical Nutrition 59:861-868.


Klevay, L.M., Inman, L., Johnson, L.K., Lawler, M., Mahalko,

J.R., Milne, D.B., Lukaski H.C., Bolonch& W., Sandatead,

H.H. 1984. Increased cholesterol in plasma in a young man

during experimental copper depletion. Metabolism 33:1112-1118.


Levander, O.A. 1987. A global view of human selenium

nutrition. Annual Review of Nutrition 7227-250.


ILevander, O.A., BurlL R.F. 1990. Selenium. In Brown, M.L., ed.

IPresent Knowledge in Nutrition. 6th ed. pp. 268-273.

International Life Sciences Institute, Washington, DC.


Levine, S. 1993. Analytical inaccuracy for folic acid with a

popular commercial vitamin BI~folate kit. Clinical Chemistry

39:2209-2210.


Life Sciences Research Office (LSRO). 1989. Nutrition

Monitoring in the United StateS An Update Report on Nutrition

Monitoring. Prepared for the U.S. Department of Agriculture and

the U.S. Department of Health and Hmnsn Services. DHHS

Publication No. (PHS) 89-1255. U.S. Government Printing

Office, Washington, DC.


ILukaski, H.C., Klevay, L.M., Milne, D.B. 1988. Effects of

dietary copper on human autonomic cmdiovascular function.

IEuropeanJournal of Applied Physiology and Occupational

Physiology 58:74-80.


McKeigue, P. 1995. Tram fatty acids and coronary heart dkeaae

weighing the evidence against hardened fat. Lancet 345:269-270.


Mensink, R.P., Kahn, M.B. 1990. Effect of dietary tram fatty

acids on highdensity and low-density lipoprotein cholesterol

levels in healthy subjects. New England Journal of Medicine

323:439445.


MRC Vitamin Study Research Group. 1991. Prevention of neumd

tube defects: results of the Me&cal Research Council Vitamin

Study. Lancet 338:131-137.


National Cancer Institute (NCI). 1987. DieG Nutrition & Cancer

Prevention: A Guide to Food Choices. NIH Publication No. 87-

2878. U.S. Department of Health and Human Services, National

Institutes of Herdth, Bethesd% MD.


258 



National Institutes of Herdth (NIH) Consensus Development 
Panel on Optimal Calcium Intake. 1994. Optimal calcium intake. 
Journal of the American Medical Association 2721942-1948. 

National Research Council (NRC). 1989a. Recommended Dietary 
Allowances. 10th rev. ed. National Academy Press, Washington, 
DC. 

National Research Council (NRC). 1989b. Diet and Health: 
Implications for Reducing Chronic Dwease Risk. National 
Academy Press, Washington, DC. 

Nicolosi, R.J., Dietschy, J.M. 1995. Dietary tram fatty acids and 
lipoprotein cholesterol. American Journal of Clinical Nutrition 
61:400-401. 

Park, Y.K., Harland, B.F., Vanderveen, J.E., Shank F.R., Prosky, 
L. 1981. Estimation of dietary iodine intake of Americans iu 
recent years. Journal of the American Dietetic Associ&on 
79:17-24. 

Pilch, S.M. 1985. Assessment of the Vitamin A Nutritional Status 
of the U.S. Population Based on Data Collected in the Health and 
Nutrition Examination Surveys. Prepared for the Food and Drug 
Administration under Contract No. FDA 223-84-2059 by the Life 
Sciences Research Office. Special Publications Office, Federation 
of American Societies for Experimental Biology, Bethesda MD. 

Raiten, D.J., F=her, K.D., eds. 1994. Assessment of Folate 
Methodology Used in the Third National Health and Nutrition 
Examination Survey (NHANES u 1988-1944). Prepared for the 
Food and Drug Administration under FDA Contract No. 223-92-
2185 by the Life Sciences Research Office. Special Publications 
Office, Federation of American Societies for Experimental 
Biology, Betheadaj MD. 

Salonen, J.T., Nyyssonen, K., Korpel% H., Tuomilehto, J., 
Seppiinen, R., Salonen, R. 1992. High stored iron levels are 
associated with excess risk of myocardkd infarction in eastern 
Finnish men. Circulation 86:803-811. 

Sandstead, H.H. 1995. Requirements and toxici~ of essential 
trace elements, illustrated by zinc and copper. American Journal 
of Clinical Nutrition 61(suPP1. 3)621 S-624S. 

Selhub, J., Jacques, P.F., Bostom, A.G., DAgostino, R.B., 
Wilson, P.W.F., Belanger, A.J., O’Leary, D.H., Wolf, P.A., 
Schaefer, E.J., Rosenberg, I.H. 1995. Association between plasma 
homocysteine concentrations and exiracrsnial carotid-artery 
stenosis. New England Journal of Medicine 332286-291. 

Shekelle, R.B., Lepper, M., Liuj S., Maliza, C., Raynor, W.J., Jr., 
Rossof, A.H., Paul, O., SbryoclG A.M., Stamler, J. 1981. Dietary 
vitamin A and risk of cancer in the Western Electric Study. 
Lancet 21185-1192. 

U.S. Department of Agriculture (USDA) and U.S. Department of 
Herdth and Human Services (EMS). 1990, Nutrition and Your 
Healtlx Dietary Guidelines for Americans. 3rd ed. Home and 
Garden Bulletin No. 232. U.S. Government Printing OffIce, 
Washington DC. 

U.S. Department of Health and Humau Services (HHS). 1988. 
The Surgeon General’s Report on Nutrition and Health. DHHS 
Publication No. (PHS)88-5021O. U.S. Govermnent Printing 
Office, Washington, DC. 

U.S. Department of Health and Human Services (HEN). 1991. 
Healthy People 2000 National Health Promotion and Disease 
Prevention Objectives. DHHS Publication No. (PHS)91-50213. 
U.S, Government Printing Office, Washington, DC. 

U.S. Department of Health and Human Services (HHS) and U.S. 
Department of Agriculture (USDA). 1986. Nutrition Monitoring 
in the United States: A progress Report from the Joint Nutrition 
Monitoring Evaluation Committee. DHHS Publication No. 
(PHS)86-1255. U.S. Government Printing Office, Washingto~ 
DC. 

Vanderveen, J.E., Glinsmarm, W.H. 1992. Fat substitutes a 
regulatory perspective. Annual Review of Nutrition 12473-487. 

Werler, M.M., Shapiro, S., MitcheL A.A. 1993. Periccmceptional 
folic acid exposure and risk of occunent neural tube defects. 
Journal of the American Medical Association 269:1257-1261. 

WesC S., Vitale, S., Halltiisch, J., Munoz, B., Muller, D,, 
Bressler, S., Bressler, N.M. 1994. Are antioxidant or 
supplements protective for age-related macular degeneration? 
Archives of Ophthalmology 112222-227. 

WilleG W.C. 1990. Vitamin A and lung cancer. Nutrition 
Reviews 48:201-211. 

Wine% W.C., Stampfer, M.J., Msnson, J.E., Colditz, G.A., 
Speizer, F.E,, Rosner, B.A., %rnpsom L.A., Hennekens, C.H. 
1993. Intake of trams fatty acids and risk of coronary heart 
d~ease among women. Lancet 341:581-585. 

Wittemam J.C.M., WilleK W.C., Stampfer, M.J., Colditz, G.A., 
Sacks, P.M., Speizer, F.E., Rosner, B., Hennekens, C.H. 1989. A 
prospective study of nutritional factors and hypertension among 
US women. Circulation 801320-1327. 

259 



Chapter 10€

Recommendations for the National Nutrition Monitoring and Related€
Research Program€

Introduction€

The United States’ national nutrition monitoring 
system takes a broad, multidisciplinary approach to 
monitoring the nutritional and nutrition-related health 
status of the U.S. population, wilh particular 
emphasis on high-risk subgroups, such as low-income 
and certain minority groups. 

The cornerstone surveys of the NNMRRP (CSFII and 
NHANES) provide a unique opportunity for the 
comprehensive and coordinated evaluation of the 
dietary, behavioral, snthropometic, clinical, and 
biochemical status of the U.S. population and certain 
subgroups considered to be at high risk for nutrition-
related problems. The need to continue these two 
cornerstone surveys and adjunct activities at a 
national level is critical for seversl reasons. First, 
within each survey cycle, data on many factons 
related to diet and health are collected horn a single, 
large, nationally representative sample of people. 
Meaningful comparisons of health effects can be 
made within and among many age, sex, racial/ethnic, 
and income-level groups. Such comparisons cannot 
be made with as much confidence with data from 
surveys that do not use nationally representative 
samples. Second, continuing to use the complex 
survey designs of the cornerstone surveys, which 
require large sample sizes, will minimize such 
potentially confounding effects as population mobility 
and variabilities in the distribution of domestic and 
imported foods throughout the country. Third, 
centralized laboratory analyses with well-defined 
protocols and quality-control procedures, although 
difficult, can be carried out in large surveys such as 
NHANES, but achieving this uniformity of 
procedures and quality control across several surveys 

is much more difficult. Finally, collecting data in 
future nutrition surveys at the national level should 
pennit comparisons with information from other 
cycles of these surveys. Trends in the dietary, 
nutritiom-d, and nutition-rdated health status of the 
U.S. population can then be identified and monitored, 
and the information can be used to recommend 
appropriate interventions to improve Americans’ 
health. 

Comparability among the surveys has been improved 
since the publication of the second nutrition 
monitofig report (LSRO, 1989). To S.I1OWmore 
direct comparisons among surveys, a common set of 
population descriptor and guidelines for statistical 
and reporting categories for those descriptors were 
recommended by the Interagency Board for Nutrition 
Monitoring and Related Research Survey 
Comparability Working Group in 1992. A joint 
policy on variance estimation and statistical reporting 
standards for NHANES HI 1988-91 and CSFfI 
1989-91 reports was develo~d by an HNIS/NCHS 
Analytic Working Group in 1993 (HNIS/NCHS 
Analytic Working Group, 1993;see also app. III). 
That group also developed a set of statistical 
guidelines for reporting data for the TRONM. As the€
Expert Consultants and LSRO reviewed data€
provided for the TRONM, they found the use of the€
common descriptors and reporting categories vital for€
comparing results across surveys, Use of these€
common entities should continue, and further€
consideration should be given to developing more€
common descriptor that could be recommended for€
across-sumey comparisons.€

The NNMRRP is still evolving. At various points€
during its evolution, expert committees and other€
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groups have made recommendations for its 
improvement. Key publications that include these 
recommendations are 

National Survey Data on Food Consumption: Uses 
and Recommendations (NRC, 1!X34), 

�	 Nutrition Monitoring in the United States: 
A Progress Report from the .Joint Nutrition 
Monitoring Evaluation Committee (HHS and 
USDA, 1986), 

�	 Nutrition Monitoring in the United States: An 
Update Report on Nutrition Monitoring (LSRO, 
1989), 

�	 Ten-Year Comprehensive Plan for the National 
Nutrition Monitoring and Related Research 
Program: Notice (HHS and USDA, 1993), 

�	 Nutrition Monitoring: Progress in Developing a 
Coordinated Program (GAO, 1994), 

�	 Nutrition Monitoring: Data Serve Many Purposes; 
Users Recommend Improvements (GAO~,1995a), 
and 

�	 Nutrition Monitoring: Establishing a Model 
Program (GAO, 1995b). -

To strengthen the program and overcome some 
limitations of the present syswm, specillc gaps in 
knowledge and recommendations for enhancing the 
usefulness of the survey data are identified in 
chapters 3 through 9 of this report. 
Recommendations that apply broadly to the 
NNMRRP are listed below. 

General 

� Support basic research and epidemiological studies 
by Federal agencies and academia or assume the 
responsibility to do so in order to maximize the 
NNMRRP’s usefulness in nutrition and health 
monitoring. Conducting basic research or 
epidemiological studies to establish or evaluate the 
scientific validity of various interpretive criteria of 
biochemical and behavioral parameters of nutrition 
and health is not a primary mission of the 
NNMRRP. However, the interpretation and use of 
NNMRRP data for public policy decisions rely 
upon the validity of the interpretive criteria. Part 
of the mission of the NNMIRRP should be the 
development of interpretive criteria. The program 
should provide for research to improve 
methodology for all aspects Iofnutritional 
assessment, including food composition, food 
consumption, biochemical evaluations, and 
behavioral indices so that interpretive criteria can 
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be based on the best and most current 
methodology. 

.	 Develop statistical models to examine relationships 
and interactions among the many types of data 
collected for NNMRRP surveys. 

Encourage and support efforts of agencies that 
participate in the NNMRIW to publish survey and 
surveillance system data in agency reports and 
peer-reviewed scientific journals. Although 
resources for these activities are limited, making 
data available in a timely fashion to the public, the 
scientific community, and for public policy 
consideration is an essential component of the 
NNMRRP. The agencies should also release the 
primary data (i.e., government reports and data 
tapes) to the research community as quickly as 
possible. 

�	 Conduct special studies of high-risk population 
subgroups (e.g., American Indians, pregnant 
females, and migrant populations) concurrently with 
national surveys using comparable data-collection 
methodologies. 

�	 Develop, standardize, and disseminate nutrition 
1methodologies for comparable use at national, 
State, local, and community levels to allow for 
appropriate data comparisons. 

� [reprove the system for the electronic transfer of 
1mtrition survey data to data base users. This 
:apability enhances the States’ abilities to use 
1NNMRRP data. Consideration should be given to 
i~mplementing a system in which States can obtain 
1NNMRRP data that pertain to their specific needs. 
Any system for electronic data transfer must 
require strict adherence to quality-control criteria 
Porinclusion of data and would have to include 
yotection against change by unauthorized 
ndividuals or organizations. 

� Support the development of a comprehensive 
:atalog of the types of data and analyses available 
?romall surveys and surveillance systems of the 
WNMRRP. Such a catalog should be patterned 
tier the Catalog of Electronic Data Products 
:NCHS, 1994). The currently available Nutrition 
ktonitoring in the United States: The Directory of 
~ederal ad State Nutrition Monitoring Activities 

IBNMRR, 1992) could be expanded or 
upplemented by a more comprehensive listing of 
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data that are available on tape, diskette, or 
CD-ROM or as published reports. Such a 
comprehensive source document on the entire 
NNMRRP would be quite valuable to research 
investigators, State agencies, and others. 

�	 Start planning for the fourth report on nutrition 
monitoring immediately. The quantity of data 
generated by the NNMRRP is substantial and the 
data are complex, requiring careful planning of 
analyses. Early initiation of planning, including a 
sharper focus on topics to be included in the next 
comprehensive 5-year report, is critical. 

National food-supply determinations and 
household-based food expenditures 

Continue to collect reliable food-supply data from a 
variety of government and private sources and to 
calculate estimates of the totsl available food 
supply, per capita consumption, and nutrient 
availabtity annually. 

Continue to collect and analyze data on household 
food use and expenditures for food at home, 
including preprepared foods (foods purchased in a 
ready-to-eat form and taken home for 
consumption), 

Continue to gather information on the amount of 
money spent for food away from home. Expsnd 
efforts to caphue information for food away horn 
home by type of food item and by facility where 
food is eaten (e.g., school cafeteria, restaurant with 
counter service, restaurant with waiter-waitress 
service, vending machine, etc.). 

Food composition and nutrient data bases 

�	 Develop acceptable assay methods that are faster 
and less expensive than current methods. Efforts 
should involve coordination with the food industry 
and other groups to increase the accuracy of 
methods, improve data quality, and make food 
composition data more accessible. 

�	 Enhance communication between government and 
the food industry so that the development of food 
composition methodologies used for food-safety 
and food-labeling (i.e., regulatory) purposes and 

those used to generate food composition data for 
food composition data bases can be coordinated. 
Such coordination should allow for greater use of 
brand-specific information in the USDA Nutrient 
Data Base for Jndividusl Food Ihtake Surveys 
(Survey Nutrient Data Base). 

�	 Improve and expand food composition data for 
total fat, fatty acids including tram fatty acids, fat 
substitutes, dietary fiber, vitamin A, carotenes, 
vitamin C, folate, sodium, copper, cholesterol, total 
carbohydrate, and sugars. Incorporate food 
composition data for selenium into the Survey 
Nutrient Data Base. 

�	 Continue to collect and compile food composition 
data for analytical research purpses and to use, 
develop, and maintain nutrient data bases for 
estimating nutrient intakes fium food consumption 
surveys. Maintain the USDA Nutrient Data Base 
for Standard Reference and the Survey Nutrient 
Data Base as two separate entities because their 
data are used in very different ways. 

9	 Continue to develop a survey nutrient data base for 
trend analysis that will permit food composition 
data added in the future to be used to analyze food 
consumption data collected earlier. 

Create and maintain a product-specific data base for 
the nutrient composition of dietary supplements so 
that nutrient intakes from supplements-as well as 
from foods-can be analyzed. 

Food consumption and nutrient intakes 

Continue monitotig foods consumed by 
individuals to examine differences in food 
consumption patterns among population subgroups 
and to track progress toward meeting Healthy 
People 2000 objectives and adopting dietary 
recommendations in the Food Guide Pyramid and 
the Dietary Guidelines for Americans. 

�	 Monitor nutrient intakes from foods and horn 
dietary supplements. 

Support research to determine the mean and 
variance of requirements for each nutrient. This 
information is needed to adequately assess the risk 
of dietary inadequacies and excesses in the U.S. 
population. 
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. Support research to determine whether nutrient 
requirements of population subgroups differ. Give 
higher priority to groups at nutritional risk and 
whose numbers are increasing in the population, 
such as elderly people. 

Support research to determine the extent of 
underreporting of food consumption that occurs in 
nutrition surveys, improve food consumption 
survey methodology and instruments that minimize 
underreporting, and develop analytic approaches to 
adjust for underreporting. 

Continue monitoring the magnitude and severity of 
food insufficiency in future nutrition monitoring 
surveys. Identify groups within low-income and 
other populations at risk for food insufficiency and 
examine factors that influence the development of 
food insufficiency. 

Nutritional status and nutrition-related 
health status 

s 

Continue monitoring indicators of nutritional status, 
including anthropometric, biochemical, 
hematologic, and clinical measures, and of 
nutrition-related health conditions, including low 
birth weight, growth status in children, overweight 
in adults, serum lipids, hypertension, osteoporosis, 
and anemia. Monitoring efforts should not be 
restricted to these conditions and should continue to 
include other diseases that have a nutritional 
component, such as diabetes mellitus, dental 
conditions, and gallbladder d[isease. 

Develop interpretive criteria to link nutrition 
monitoring data to functional or health outcomes. 

Conduct studies to improve the validity of 
biochemical and other methodologies used to assess 
nutritional status and nutrition-related health status. 

Explore links between nutritional status, particularly 
anthropometric indicators, and food insufficiency. 

In future nutrition monitoring reports, nutrition 
monitoring assessments should be based on health 
conditions and intakes of nutrients of public health 
concern. 

Knowledge, attitudes, and behavior 
assessments 

Continue coordination among Federal agencies to 
enhance the collection and use of survey data on 
diet, nutrition, and health-related knowledge, 
attitudes, and behavior. Such efforts help reduce 
information gaps and duplication of effort, identify 
and prioritize monitoring needs, and strengthen the 
links between national surveys and programs that 
use these data for program planning and evaluation. 

Collect information on people’s perceptions of 
dietary and nutrition issues and of health-related 
behaviors to improve approaches to translating 
knowledge into action. Determine the perceived 
internal and external barriers that keep people from 
adopting and maintaining healthier food and life-
style choices. 

�	 Establish better measures to evaluate physical-
activity levels in children, adolescents, and adults. 

9	 Identi@ and monitor factors that contribute to the 
low levels of physical activity in the general 
population and in population subgroups and factors 
that influence people to become more active and to 
maintain more active life-styles. 

�	 Collect in-depth information from consumers on 
their use and understanding of information on the 
food label, and analyze the data for the general 
population and for population subgroups. For 
nutrition monitoring purposes, focus on the impact 
of the food label’s nutrition panel on food 
purchases and consumption, on what specific 
information on the nutrition panel is used and 
found to be valuable, on where food-label 
information is used (at home and/or in the 
supermarket), and on the effect of food-label use on 
subsequent food purchases. 
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A 

B 

Index 

Adolescents

dietary supplement use, 147

dieting and weight contro~ 211,213

drinking alcoholic beverages, 229-230

exercise khavior, 215, 218

growth status indicators, 171-176, 177, 178, 179

hemoglobin concentration, 166-168

nutrient intakes, 130, 131, 132, 133, 134, 135, 136, 137, 138

overweigh~ 171-176, 177, 178, 179

percentage using certain foods and alcoholic beverages,


107-116, 119

self-perception of body weigh~ 206, 207


Adults

awareness of diet-health relationships, 216, 219-220, 222

awareness of diet-health relationships and dietary intakes,


230-231

blood lipids, 182-187

bone mineral density, 191-193

compliance with medical advice to control hypertension, 231,


233

compliance with medical advice to control serum cholesterol,


231,232

dietary supplement use, 144, 145, 146, 147

dieting and weight control, 209-211, 212

discretionary salt use, 121

drinking alcohoIic beverages, 229-230

exercise behavior, 211, 213, 214, 215, 216, 217, 218

hemoglobin concentration, 166-168

hypertension, 187-191

Imowledge about dietary fats and cholesterol, 225

nutrient intakes, 132, 133, 134, 135, 136, 138, 139, 140,


141-142

osteoporosis and osteopeni% 191-193

overweigh~ 176-182

perceived adequacy of oti diet, 225-229

perceived importance and use of dietary guidance, 220,221,


222

percentage using certain foods and alcoholic beverages,


107-116, 119, 120

seM-perception of body weight 206, 207, 208, 209

serum vitamin A, 164-166

sources of nutrition information, 222-223

use of nutrient panel on food labels, 224

weight loss practices, 210-211, 212


Age

distribution, 23


Alcohol

monitoring priority assessment 247


Alwhol in foods, 91

Alcoholic beverages


household expenditurea for, 61, 63

household use of, 68

intake, 153, 229-230

mean ethanol intake, 118

per capita consumption, 45-46

percentage of people using, 118-121


American Indians

body mass index of childre~ 175-176

low bti weight 170-171

low hemoglobin or hematocrit in pregnancy, low income,


170, 171, 172

nutrient intakes of adults, 139, 141-142


Anemia

awareness of relationship to iro~ 220


Antioxidant vitamins

monitoring priority assessment 250-251


Ascorbic acid, see Vitamin C

Asian/Pacific Islanders


low birth weigh~ 170-171

low hemoglobin or hematocrit in pregnancy, low income,


170, 171, 172

Assessment of Nutritional Status and Immune Function During


the Ranger Training Course, 7


Behavioral Risk Factor Surveillance System (BRFSS), 12, 21,24,

201, 203, 213, 214,215,229,234


Beverages

household expenditures for, 61, 63

intake, nonalcoholic, 113, 115

per capita consumption, 45+6


Blacks

breastk%iing, 204-206

dietary supplement use by, 144-145

food iIISUfiiCieIICy, 125

hypertension, 190

overweight in adults, 178, 181-182

perceived adequacy of own die~ 225-227

percentage meeting recommended fat intakes, 134

percentages using certain foods, 107-116, 119

use of nutrient panels on food labels, 224

weight-loss practices, 210-212

see also Non-Hispanic blacks


Blood lipids, 182-187, 195

see also Serum cholesterol


Body mass index (JIM), 171, 173, 175, 176, 180, 181, 182

Body weight
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actual vs. self-perceived, 207-209

sek-perceived, 206-207

se~-perceived and weight loss attempts, 206, 209, 210


Bone mineral density, 191-193 
Bresstfeeding, 204-206 

c 
Calcium 

availability trends, 47, 48 
awareness of diet-health relationships and, 216, 219-220 
food composition data on, 77, 92 
food SOUKXS of, 48,49 
intake from food, 127, 128, 129, 131, 134, 135, 136, 137, 

138, 139, 140, 142, 143, 151, 152 
monitoring priority assessment, 248 

osteoporosis and, 191-193, 196 

trends in intake, 148, 149 
Calories, see Food energy 
cancer 

antioxidant vitamins and, 250-251 
awareness of relationship to dietary fiber, 220 

Carbohydrate, total 
availability trends, 46-47 
energy intake from, 132, 133, 1.43 

food composition data on, 90 
food SOWCeS of, 48,49, 50 
monitoring priority assessment, 248 
trends in energy intake from, 148, 149 

Carotenes 
availability trends, 47, 48 

food composition data on, 81, 9:1 
food SOUIC4X of, 48, 49 
monitoring priority assessment, J250-251 

Cataracts 
antioxidant vitamins and carotenes, 250, 251 

Children 
dietary supplement use, 144, 145, 146, 147 

discretiommy salt use, 121 
growth status indicators, 171-176, 177, 178, 179 
hemoglobin concentration, 166-168 
nutrient intakes, 127, 128, 129, :130, 131, 132, 133, 134 
percentage using certain foods, 1[07-116 
serum vitamin A, 164-166 
water consumptio~ 117-118 

Cholesterol, see Dietary cholestero~ HDL cholesterol LDL 
cholestero~ Serum cholesterol 

Coefilcient of variation, 21 
Coffee 

household expenditures for, 61, 63 
per capita consumption, 45, 46 
percentage of people using, 115 
total available supply, 39 

Comparability of da~ 19, 28

Consumer Expenditure Survey (CES), 9, 53, 55-58, 59-63, 68, 69


Consumer unit, 57

Continuing Survey of Food Intakes by Individuals, see CSFII


1985-86; CSFII 1989-91 

copper 

availability trends, 47, 48 
food composition data on, 77, 92 
food SOIUXXS of, 48,49 
intake from food, 127-129, 134.-136, 138, 139, 143, 152 

monitoring priorily assessment, 253 
Coronary heart disease 

blood lipid levels, 182-187, 195 

see also Heart disease 
Cross-sectional studies, 28, 29

CSFH 1985-86, 10

CSFII 1989-91, 9, 10, 13, 19, 21, 24, 25, 26, 27,74, 99, 101,


102, 103, 105, 106, 107-116, 118, 119, 121, 122, 123, 124, 
125, 126, 127, 130, 131, 134, 137, 138, 139, 140, 147, 148, 
149, 150, 151, 152, 153, 154, 163, 203, 209,216, 218,226, 
228, 229, 230, 231, 241, 261 

Cuban Americans 
food sources of nutrients, 121 
nutrient intakes from food, 126-127, 129-131, 133-134, 136, 

138, 139 
see also Hispanics 

Cutoff values, 28 
Current public health issues, 239-242,246-248,255 

D 
Dairy products 

household expenditures for, 60, 61, 62, 65 
household use of, 65, 66 
per capita consumption trends, 43 
total available supply, 37, 38 
see also Milk and milk products 

Design effects, 19-21, 26 
DHKS 1989-91, 12, 25, 27, 201,203, 207, 209, 216, 219,220, 

221, 222, 224, 225, 226, 227, 228, 230, 234, 235 
Diabetes mellitus 

awareness of relationship to being overweigh$ 219 
Diet(s) 

awareness of diet-health relationships, 216, 219-220, 230-231 
weight loss practices, 209-211 

Diet and Health Knowledge Survey, see DHKS 1989-91 

Dietmy cholesterol 
availability trends, 47 
awareness of diet-health relationships and, 216, 219, 221, 

230-231 

food composition data on, 75, 87, 90 

food SOUKX?S of, 48,49 
intake from food, 130, 132-133, 138-139, 142-144, 152 
monitoring priority assessment, 246-247 
nutrition knowledge abou4 225 
perceived adequacy of diet in, 226, 228 
perceived importance of dietary guidance on, 221-222 

Dietary data 
criteria for assessment, 102-105 

dietary recalls, 99, 101 
food disappearance data, 35 
food records, 99, 101 
household food use, 63, 68 

limitations, 105-107 
per capita consumption, 36, 39J16 

24-hour recall, 99, 101 
uses, 105-107 

Dietary fiber 
awareness of diet-health relationships and, 216, 219-220, 222 

food composition data on, 75, 90-91 

intake from food, 132, 133, 139, 142, 143 
monitoring priority assessmen~ 248 
perceived adequacy of diet in, 226, 227, 228, 229 
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perceived importance of dietary guidance ou 222

see also Fiber (dietary)


Dietary guidance

perceived importance of, 220-222


Dietary Guidelines for Americans, 104, 121, 130, 148, 150, 151,

152, 221,228,242, 254, 263


Dietary supplement composition, 71, 96

Dietary supplement use


by adolescents, 147

by adults, 144-147, 152, 153

by children, 144-147, 152, 153

by infants, 147


Diet-health relationships 
awareness of, 216, 219, 221, 230-231


Dieting and weight control, 209-211

Drinking water


intake, 117-118, 153


E 
Eating habits and patterns 

away from home, 59, 64

Economic costs of nutrition-related health services, 159

Educational levels


breastfeeding irends, 204

dietary supplement use, 144-145

use of nutrient panel on food labels, 224


Eggs

household expenditures for, 60, 61, 65

household use of, 65, 66

percentage of people using, 113, 116, 151

per capita consumption trends, 39,42,43

total available supply, 38, 39


Elderly people

blood lipids, 182-187

bone mineral density, 191-193

dietary supplement use, 145, 146, 147

hemoglobin concentration, 166, 168

hypertension, 187-191

nutrient intakes, 135-136, 139

osteoporosis and ostwpeni~ 191-193

overweigh~ 176-182

percentage using certain foods and alcoholic beverages,


107-116, 118-120

serum vitamin A, 164-166

water consumption, 117-118


Estimated Safe and Adequate Daily Dietmy Intakes (ESADDI), 
104


Ethanol, see Alcohol; Alcoholic beverages

Ethnic groups, see Race/ethnici~, and specijic ethnic groups 

F 
Fat, totrd


availability trends, 46J17

awareness of diet-health relationships and, 216, 221

energy intake from, 130, 132-134, 138-139, 142, 143, 152

food composition data on, 75, 82, 90

food sources of, 48,49, 50

monitoring priority assessment 246-247

nutrition knowledge about 225

perceived adequacy of diet in, 226, 228

perceived importance of dietary guidance on, 221

trends in energy intake from, 148, 149, 150


see	 also Dietary cholestero~ Lipids and lipoproteins; and 
specific types of ftity acids 

Fats and oils

household expenditures for, 61, 63, 67

household use of, 67

per capita consumption trends, 43-44

percentage of people using, 113, 116, 151

total available supply, 37, 38


Fat-soluble vitamins, see Vitamin A, Vitamin D; Vitamin E; 
Vitamin K 

Fat	 substitutes

food composition data on, 93

monitoring priority assessmen~ 250


Fatty acids

energy intake from, 132, 133, 138, 139, 152

food composition data on, 75, 90

food sources of, 48,49

see ako Monounsatorated fatty acids; Polyunsatorated fatty


acids; Saturated fatty acidg trans fatty acids, 
Fiber (dietary)


awareness of diet-health relationships and, 216, 219-220, 222

food composition data on, 75,90-91

perceived adequacy of diet in, 226,227,228,229

perceived importance of dietary guidance on, 222

see also Dietary fiber


Fkst National Health Examination Survey, see NHES 11960-62

First National Health and Nutrition Examination Survey, see


NHANES I 1971-74

Fish


household expendkres for, 60, 61, 62, 64

household use of, 64

per capita consumption of, 39,40

total available supply, 37, 38

see also Mea4 poultry, and fish


5 A Day for Better Health Baseline Survey, 12, 102, 107, 110

Flour and cereal products


household expenditures for, 61, 63, 67

household use of, 67

per capita consumption, 44

total available supply, 37, 38


Fluoride

food composition data on, 77,92

monitcning priority asse,ssmen~ 253


Folacin, see Folate 
Folate


availability trends, 47, 48

food composition data on, 76,87,92

food sources of, 48,49

intake horn food, 128, 129, 130, 134, 135, 136, 137, 138,


139, 140, 142, 143, 152

monitoring priority aasessmen~ 251-252


Folic acid, see Folate

Food composition changes, 89, 93-95

Food composition data


accuracy of, 79-83, 93, 94

analytical methods, 79-81, 90-93

availability of, 71, 73, 74, 84

COS~ 74, 81

data quality, 81-83,96

imputed values, 83

limitations of, 86-88,94

Nutrient Retention Factors File, 78, 85-86
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nutrients and other food constituents reported by, 71, 73,

75-78


nutrition labeling values, 82-83

Primary Data Se~ 78, 83-84

priori~ for analysis, 74, 79, 94, 96

quality evaluation of, 81-82, 86, 89, 90-93, 96, 103

Recipe Calculation Program, 78, 86

Recipe File, 78, 85

research data bases, 71, 73, 74-77

SOUW3S, 71, 73, 82-83

standard reference material, 79

survey nutrient data bases, 74, 78, 83-86

uses, 86-88, 94

variability, 86-87

zero values, 83

see also specific foods and nutrients


Food consumption

away from home, 122, 124

by Hispanic populations, 117

patterns, 122-123


Food disappearance, 35

Food energy


availability trends, 47

food SOUK4?S of, 48,49, 50

intake, 127, 128, 129, 130, 131, 135, 136, 138, 139, 141,


143, 152

monitoring priorig assessment, 246

trends in intake, 148


Food expenditures, 59-65, 67-68

Food Guide Pyramid, 12Z 150, 155, 254, 257, 263

Food insufficiency, 122, 125-126, 152

Food label


use of nutient panel, 224

Food Label and Package Survey (FLAPS), 14

Food safety


perceived safety of foods, 220, 221

Food sources of nutrients, 121-122

Food SU@JJ


nutrient availability, 46-48

trends in per capita consumption, 39-46

trends in total available food supply, 37-39


Fruit juices

household expenditures for, 62, 63, 65, 66

per capita consumption of, 44,45, 46

percentage of people using, 111


Fruits

household expenditures for, 60, 61, 62, 65

household use of, 65

per capita consumption, 44, 45

percentage of people using, 110-111, 150-151

perceived importance of dietary guidance on fruits and


vegetables, 222

total available supply of, 37, 38


G 
Gaps in knowledge, 51, 68-69, 95-96, 153-154, 196-197,


235-236, 257

General conceptual model, 3-6,33-34,53-54,71-’72, 99-100,


159-160, 201-202

Grains and grain products


household expenditures for, 61, 63, 67

per capita consumption, 44,45


percentage of people using, 107-108, 151

perceived importance of dietary guidance on, 222

total available supply of, 37, 38


f&OCery shopping

perceived importance of factors in, 220


Growth status of children, 171-179, 194


H 
HDL cholesterol, 183, 185-186, 195

Health and Diet Survey (HDS), 13, 201, 203, 225, 231,234

Health status, 159

Healthy People 2000 objectives, 104, 121, 148, 150, 151, 152,


174, 177, 179, 182, 194, 195, 206, 214, 215, 228, 242,246,

254, 257, 263


Heart disease

awareness of relationship to being overweight 219

awareness of relationship to fa~ saturated fat and cholesterol


219

awareness of relationship to salt or sodium, 219

see also Coronary heart disease


Height for age of children and adolescents, 171-174, 177, 179

Hemoglobin concentration, 166-168, 194

HHANES 1982-84, 8, 11, 24, 25, 26, 74, 94, 99, 101, 102, 105,


107, 119, 121, 126, 127, 129, 130, 131, 133, 134, 136, 138,

139, 147-148, 152, 162, 163, 165, 168, 172, 174, 175


High blood pressure, see Hypertension

High-density lipoproteins (HDL), see HDL cholesterol

Hispanic Health and Nutrition Examination Survey, see


HHANES 1982-84

Hispanics


dieting and weight control by adolescents, 211-213

drinking alcoholic beverages by adolescents, 229-230

exercise behavior of adolescents, 215, 218

low birth weigh$ 170-171

low hemoglobin or hematocrit in pregnancy, low income,


170, 171, 172

self perception of body weight by adolescents, 206-207

see also Mexican Americans, Cuban Americans, Puerto


Ricans 
Household


income, 23

size, 22-23

size in 21-meal-at-home equivalent people, 55, 57


Hypertension

awareness of relationship to being overweight 219

awareness of relationship to salt or sodium, 219-220

compliance with medical advice to contio~ 231

prevalence, 187-191, 195-196


I

Import share, 37, 39

Infants


breastfed, 204-206

dietary supplement use by, 147

nutrient intakes, 127, 128, 129

low birth weight 168-171


Interagency Board for Nutrition Monitoring and Related Research 
(IBNMRR), 1,3,19,161,261 

Iodine

food composition data on, 77, 92

monitoring priority aasessmen~ 254
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Iron

availabfity trends, 47,48

awareness of diet-health relationships and, 216, 219-220

food composition data on, 77, 92

food sources of, 48, 49

iutske from food, 127, 128, 129, 131, 134, 135, 136, 137,


138, 139, 140, 141, 142, 143, 152,

monitoring priority assessmen~ 248

perceived adequacy of diet in, 226,227,228, 229

trends in intake, 148, 149


Iron deficiency, see Hemoglobin concentration 

LDL cholesterol, 183-184, 195

Legumes


per capita consumption of, 44

percentage of people using, 113, 116

total available supply of, 37, 38


L@ids see Fa~ total

Longitudinal Followup to the 1988 National Maternal and Jnfant


Health Survey (NMIHS), 9, 102, 146, 152

LOW bd weightj 168-171, 194

Low-density lipoproteins (LDL), see LDL cholesterol

Low-income populations


awarenes~ o} health problems related to nutrient intakes and 
being overweigh~ 219-220


breastfeeding, 204-206

dietary supplement use by, 144, 145

food insufficiency, 122, 125, 126

growth status in children, 176, 179

hypertension, 188

low birth weightj 168-171

low hemoglobm or hematocrit in pregnancy, 170, 171, 172

nutrient intakes of, 127, 130, 131, 134, 137, 138, 139, 140

overweight in adults, 178

percentage using certain foods, 107-116, 119

serum total cholesterol, 183

use of nutrient panels on food labels, 224


Magnesium

availabfity trends, 47, 48

food composition data on, 77, 92

food SOWX2S of, 48,49

intake from food, 128, 129, 131, 134, 135, 136, 138, 139,


142, 143, 152

monitoring priority assessmen~ 252


Mea$ poultry, and fish

household expenditures for, 60, 62

household use of, 64

per capita consumption trends, 39

percentage of people using, 113-114, 151

total available supply of, 37,38 
see also Red mea~ Poultry; Fish 

Mexicau Americans

alcohol and alcoholic beverage consumption by, 118, 120-121

dietary supplement use by, 146-147

dieting and weight control by adults, 209-212

exercise behavior of adults, 211-218

food insufficiency, 125-126

food sources of nutrients, 121


growth status in children, 171-176

HDL cholesterol, 183, 185-186

hemoglobin concentration 166-168

hypertension, 187-188

LDL cholesterol 183-184

low birth weigh~ 168-171

low hemoglobin or hematocrit in pregnancy, low income,


170, 171, 172

nutrient intakes from “food, 126-144

osteo~rosis and osteopeniq 191-193

overweight in adults, 176-180

self-perception of body weight by adults, 206-209

serum total cholesterol 182-183

serum vitamin & 164-166

water consumption, 117, 118


Military personnel

self-perception of body weight of female recruits, 206-207


Milk and milk products

household expenditures for, 60, 61,62,65

household use of, 65, 66

per capita consumption trends, 43

percentage of people using, 110, 112-113, 151

total available supply of, 37, 38


Minerals, see Cakimq Coppeq Fluoridq kdinq IrorL 
Magnesi-, Phosphorus; PotassimrG Seleniw Sodium; Zinc


Money value of food used at home, 57

Monitoring priorily assessments, 239-256

Monounsaturated fatty acids (MUFA)


availability trends, 47

energy intske from, 132, 133, 143

food composition data on, 92

food sources of, 48,49

monitoring priority assessmen~ 249


MUF& see Monounsaturated fatty acids 

N 
National Ambulatory Medical Care Survey (NAMCS), 8, 159,


162

National Cancer Institute


dietary fiber recommended intakes, 126, 229

National Cholesterol Education Program, 104, 126, 182

National Health Interview Survey on Vitamin and Mineral


Supplements (NHIS), 10,96, 102, 144, 145, 152

National Maternal and Infant Health Survey (NMIHS),


see Longitudinal Followup to the 1988 National Maternal

snd Infant Health Survey (NMI.HS) 

National Nutrient Data Bank (NNDB), 14,71, 86,94 
National Nutrition and Health Examination Surveys, 

see NHANES I 1971-74 NHANBS II 1976-8Q NHANES III

1988-91


National Nutrition Monitoring and Related Research Ac4 1

National Nutrition Monitoring and Related Research Program


(NNMRRP), 1,3,5,7-15, 16,19,21,24,28,33,51, 53,55,

94, 99, 101, 106, 126, 127, 154, 159, 163, 196,201,239,

241, 242, 243-245,246,261,262-263


National School Lunch Program, 122, 130

National survey, 21-22

National Survey of Family Growth (NSFG), 13,24, 203,


204-206, 231

National Vital Registration System-Natality Statistics, 7

Natiord Vital Statistics Program, 162, 163, 170, 171, 194
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Nationwide Food Consumption Surveys, see NFCS 1977-78; 
NFCS 1987-88 

NFCS 1977-78, 11, 26,53, 55-58, 63-68, 69, 74, 93-94, 102, 

117-118, 144, 147, 148, 149 
NFCS 1987-88, 10, 13,25, 26, 27, 53, 55-58, 63-68, 69, 74, 

93-94, 102, 122, 124, 147, 14.8, 149, 203, 222, 223, 234 
NHANES I 1971-74, 8, 11, 152, 162, 165, 172, 177, 178, 179, 

181, 182, 186, 187, 188, 189, 190, 194, 195 
NHANES II 1976-80, 8, 11,24, 94, 147-148, 152, 162165, 168, 

172, 176, 177, 178, 179, 181, 182, 186, 187, 188, 189, 190, 
194, 195 

NHANES III 1988-91, 8, 10, 13, :19, 21, 24, 25, 26, 27, 74, 94, 
99, 101, 102, 103, 105, 106, 117, 118, 120, 121, 122, 125, 
126, 127, 128, 130, 131, 132, 134, 135, 138, 139, 142, 143, 
144, 146, 147, 148, 150, 151, 152, 153, 154, 162, 163, 164, 
165, 166, 167, 168, 173, 174, 175, 176, 177, 178, 179, 180, 
181, 182, 183, 184, 185, 186, 187, 188, 189, 190, 191, 192, 

193, 194, 195, 196, 203,204, 207, 208, 209, 210, 211, 212, 
213, 214, 215, 216, 217,229, 230, 231, 232, 233, 234, 241 

NHES I 1960-62, 8, 11, 162, 178, 179, 181, 182, 186, 187, 188, 
189, 190, 194, 195 

Niacin 
availability trends, 47, 48 
food composition data on, 76, 92 
food SOUU.XS of, 48, 49 
intake from food, 128, 129, 135, 136, 139, 143, 152 
monitoring priority assessment, 253-254 

Non-Hispanic blacks 
alcohol and alcoholic beverage consumption by, 118, 120-121 
dietary supplement use by, 146-147 
dieting and weight control by adolescents, 211, 213 
dieting and weight control by adults, 209-2112 
drinking alcoholic beverages by adolescents, 229-230 
exercise behavior of adolescents, 215, 218 

exercise behavior of adults, 211-218 
food insufficiency, 125-126 
growth status in children, 171-176 
HDL cholesterol, 183, 185-186 

hemoglobin concenkation, 166-168 

hypertension, 187-188 
LDL cholesterol, 183-184 
low birth weight, 168-171 
low hemoglobin or hematocrit in pregnancy, low income, 

170, 171, 172 
nutrient intakes from food, 126-128, 130-132, 134-135, 

138-139, 142-144 
osteoporosis and osteopenia, 191-193 
overweight in adults, 176-180 
se~-perception of body weight by adolescents, 206-207 

self-perception of body weight by adults, 206-209 
serum total cholesterol, 182-183 
serum vitamin A, 164-166 
water consumption, 117, 118 

see also Blacks 

Non-Hispanic whites 
alcohol and alcoholic beverage consumption by, 118, 120-121 
dietary supplement use by, 146-147 
dieting and weight control by adolescents, 211, 213 
dieting and weight control by adults, 209-212 

drinking alcoholic beverages by adolescents, 229-230 

exercise behavior of adolescents, 215, 218 

exercise behavior of adults, 211-218 
food insufficiency, 125-126 
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growth status in children, 171-176�
~L cholestero~ 183, 185-186�
hemoglobin concentration, 166-168�
hypertension, 187-188�
LDL cholesterol, 183-184�
low birth weigh~ 168-171�
low hemoglobin or hematocrit in pregnancy, low income,�

170, 171, 172 
nutrient intakes from food, 126-128, 130-132, 134-135, 

138-139, 142-144 
osteoporosis and osteopenia, 191-193 
overweight in adults, 176-180 
self-perception of body weight by adolescents, 206-207 
self-perception of body weight by adults, 206-209 
serum total cholesterol, 182-183 
serum vitamin A, 164-166 

water consumption, 117, 118 
see also Whites 

Nonresponse in surveys, 24-25�
Not current public health issues, 239-242, 253-254, 256�
Nutrient availability, 36,4648�

Nutrient composition of foods, see Food composition data�
Nutrient density, 103-104�
Nutrient intakes from food�

by adolescents, 130-138�
by adults, 132-136, 138, 142�
by children, 127-133�
by infanta, 127-129�
by pregnant females, 142-144�
criteria for assessing adequacy of, 103-105, 126-127�
methods for assessing, 103-105�
nutritional status and, 106�
self-assessment of, 225-229�

Nutrients, see specific nutrients 

Nutrition information 
preferred sources, 222-223 
sources, 222 

Nutrition Label Format Studies, 12�

Nuirition Labeling and Education Act of 1990,90�

Nutrition-related health status, 159, 162-163, 168-193, 194-196�
see€also Low birth weigh~ Growth status in children, 

Overweight in adults; Blood lipids; Serum cholestero~ 
Hypertension Osteoporosis 

Nutritional and Physiological Assessment of the Special Forces 

Assessment and Selection Course, 7 
Nutritional status, 159, 162-168, 193-194 
Nuts 

per capita consumption of, 41 
total available supply of, 37 

Nuts and seeds 
percentage of people using, 113, 116 

0 
Office visits to physicians, 159 

Osteoporosis and osteopenia 
awareness of relationship to calcium intake, 220 
bone mineral density, 191-193 

Overweight 

among adults, 176-182, 194-195 

among children and adolescents, 171-176, 178, 179 

awareness of diet-health relationships and, 216, 219-220, 221 
perceived importance of dietary guidance on, 221 



self-assessed status, 206-209€
weight loss practices, 211-212€

P 
Pediatric Nutrition Surveillance System (PedNSS), 7,22,26,27, 

28, 162, 163, 172, 176, 179,€
Per capita mnsumption, 33, 35-36, 39-46€
Phosphorus€

availability trends, 47, 48€
food composition data on, 77, 92€
food sources of, 48,49€
intake from food, 128, 129, 135, 136, 143€
monitofig priority assessment 253€

Physical activity/exercise, 211, 213-216, 217-218€
Polyunsaturated fatty acids (PUPA)€

availability trends, 47€
energy intake from, 132, 133, 143€
food composition data on, 90€
food SOUIC&S of, 48,49€
monitoring priority assessment 249€

Population changes, 22-24€
Population group coverage, 21-22, 24€
Potassium€

availabtity trends, 47, 48€
food composition data on, 77, 92€
food SOWC(3S Of, 48,49

monitoring priority assessment 252€

Potential public health issues, 239-242,247-253,255-256 
Poultry€

household expenditures for, 60, 61, 62, 64€
household use of, 64€
per capita consumption of, 39€
total available supply of, 37€
see also MeaC poultry and fish€

Pregnancy€
low hemoglobin or hematocrit in low-income females, 170,€

171, 172€
nutrient intakes in, 142-144€

Pregnancy Nutrition Surveillance System (PNSS), 7,22,26,27,€
28, 162, 163, 169, 170, 171, 172, 194€

Prepared foods€
household expenditures for, 61, 63, 67€
household use of, 67€

Probability approach, 104-105€
Protein€

availability trends, 46, 47€
food composition data on, 75, 90€
food sources of, 48,49,50€
intake from food, 127, 128, 129, 135, 136, 143€
monitoring priority assessmen~ 250€

Puerto Ricans€
food sources of nutrients, 121€
nutrient intakes from food 126-127, 129-131, 133-134, 136,€

138, 139€
see also Hispanics€

PUFA, see Polyunsaturated fatty acids€

R 
Racial/ethnic groups, see Whites; Blacks; Non-Hispanic whites; 

Non-Hispanic blacks; Hispanics; Mexican Americans; Cuban 
Americans; Puerto Rican% Asian/Pacific Ishmderq American 
Indians; 

Ranger School Nutrition Intervention Study, 7 
RDA, see Recommended Dietary Allowances 
Recommendations 

food composition and survey nutrient data bases, 96-97, 263€
food consumption and nutient intake, 154-155,263-264€
future nutrition monitoring activities, 254€
future research activities, 255-257€
general, 257, 262-263€
household-based estimates of food consumption and€

expenditures, 69, 263€
Imowledge, attitudes, and behavior assessments, 236-237,264€
nutritional status and nutrition-related health measurements,€

197, 264€
population-based estimates of the food supply and food and€

nutrient availability, 51, 263€
strengthening the NNMRRP, 262-264€

Recommended Dietary Allowances, 104, 126€
Recommended Energy Intakes, 127, 128, 129, 130, 135, 136, 138€
Red meat€

household expenditures for, 60, 61, 62, 64€
household use of, 64€
per capita consumption of, 39€
total available supply of, 38€
see also Mea< poultry and fiih€

Regions of United States, 64, 65, 67, 68€
Response rates for surveys, 24-26€
Riboflavin€

availability trends, 47, 48€
food composition data on, 76,92€
food sources of, 48,49€
intake from food, 128, 129, 135, 136, 139, 143, 152€
monitoring priority assessment 253-254€

s

Salt (sodium chloride) 

awareness of diet-health relationships and salt or sodium, 
216, 219-220,222€

discretionary addition of, 121€
intake, 127, 128, 129, 134, 135, 136, 138, 143, 152€
perceived adequacy of diet in, 226€
perceived importrmce of dietary guidance on, 222€
see also Sodium€

Sample weights, 26€
Saturated fatty acids (SFA)€

availability trends, 47€
awareneas of diet-health relationships and, 216, 219-221€
food composition data on, 90€
food sources of, 48,49€
energy intake from, 130, 132, 133, 138, 139, 143, 152€
monitoring priority assessmen~ 246-247€
perceived adequacy of diet in, 226,228€
perceived importance of dietary guidance on, 221€

School Breakfast Program, 122€
School Nutrition Dietary Assessment Study (SNDA), 9, 102j 127,€

130€
Second NationaI Health and Nutrition Examination Survey,€

see NHANES H 1976-80€
Selenium€

food composition data on, 88,92€
monitoring priority assessment 253€

Serum cholesterol€
awareness of, 231€
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compliance with medical advice to control, 231

HDL cholesterol, 183, 185-186, 195

LDL cholesterol, 183-184, 195

total cholesterol, 182-183, 186-187, 195


Shortness, see Height for age of children and adolescents 
Sodium


food composition data ou 77, 92

intake from food, 128, 129, 134, 135, 136, 139, 143, 152

monitoring priority assessment 248


soft drinks

household expenditurea for, 61, 63, 67-68

household use of, 67

per capita consumption of, 45,46

percentage of people using, 151


Standard error, 21

Starch


food composition data oz 75,93

Statistical criteria for data evaluation, 19-21, 26

Strong Heart Dietary Survey, 9, 102, 126, 139, 141-142 ~

sugars


food composition data on, 75, 93

household expenditures for, 61

household use of, 67

monitoring priority assessment 249

px capita consumption of, 41,44-45

percentage of people using, 116

total available supply of, 39


Survey of kmy Female Basic Trainees, 7, 12, 203, 206-207

Survey of Heights and Weights of American Indian School


Children, 8, 162, 163, 172, 175, 176


T 
Tea


per capita consumption of, 41

percentage of people using, 113, 115

total available supply of, 37, 39


Television viewing, 216

Thiamin


availability tiends, 47, 48

food composition on, 76, 92

food SOIUtXS of, 48,49

intake from food, 128, 129, 135, 136, 139, 143, 152

monitoring priority aaseasment, 253-254


Thinness, see Weight for height of children

Third National Health and Nutrition Examination Survey


1988-91, see NHANBS III 1988-91

Total available food supply, 35-36, 37-39

Total Diet Study, 10, 101, 10~ 126, 127, 134, 239, 253, 254,


261

Trans fatty acids


food composition data orL 75,90

monitoring priority aastwsmen~ 249


u 
USDA Nutrient Data Base for Standard Referencq 14, 71, 73,


78, 83, 84, 86,87,89,95,96,97,263

USDA Survey Nutrient Data Base, 14, 71, 73,74,78, 83-88, 89,


94,95,96,97, 103, 106, 153, 239, 263

U.S. Food Supply Series, 15,33-51


v

Variance, 26

Vegetables


household expenditures for, 60, 61, 62, 65

household use of, 65

per capita consumption of, 44, 45

percentage of people using, 107, 109-110, 150, 151

perceived importance of dietary guidance on fruits and 

vegetables, 221, 222

total available supply of, 37, 38


Vitamin A

availability trends, 47, 48

food composition data on, 76, 91

food SOUTCeS of, 48,49

intake horn food 127, 128, 129, 130, 131, 134, 135, 136,


137, 138, 140, 141, 143, 152

monitoring priority sssessmeng 250

serum concentrations of, 164-166, 193-194


Vitamin Bb

availability trends, 47, 48

food composition data orL 76, 92

food SOIUCeS of, 48,49

intake from food 127, 128, 129, 130, 131, 134, 135, 136,


137, 138, 139, 140, 141, 143, 152

monitoring priority aasessmen~ 252


Vitamin Blz

availability trends, 47, 48

food composition data on, 76,92

food sources of, 48,49

intake from foodi 128, 129, 135, 136, 143

monitoring priority assessment, 252


Vitamin C

availability trends, 47, 48

food composition data on, 76, 91

food SOUrCeS of, 48,49 
intake from food 128, 129, 130, 131, 134, 135, 136, 137,


138, 140, 141, 143

monitoring priority assessment 250-251

perceived adequacy of diet in, 226,227,228-229 

Vitamin D 
food composition data on, 88


Vitamin E

availabili~ trends, 47, 48

food composition data on, 76, 91

food SOUCCeS of, 48,49 
intake fmm foocL 127, 128, 129, 134, 135, 136, 138, 142


143, 152

monitoring priority assessmen~ 250-251


Vhmin K

food composition data on, 88-89

food SOUKXS of, 48,49


Vitamin and Mineral Supplement Use Survey, 11

Vitamins, see Folatq Niacti, Riboflavti, Thiam@


Vitamin A, Vitamin Bd; Vitamin Blz; Vitamin C; Vitamin D, 
Vitamin E Vitamin K 
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w 
Water consumption, 117-118, 153€
Water-soluble vitamins, see FolaW, Niacti, Riboflavti, ‘1’Mamim€

Vitamin Be; Vitamin Blz; Vitsmin C€
Weight for height of children, 171-179€
Weight loss uractices. 2C9-212€
Wei@ Loss-practices Survey (WLPS), 12, 24,203, 210-211,€

212234€
whites 

breastfeeding, 204-206€
dietary supplement use by, 144-145€
food insufficiency, 125€
hypertension, 190€
overweight in adults, 178, 181-182€
WCeiVed adequacy of own die~ 225-227€
percentage meeting recommended fat intakes, 134€

-ntf%es using *n foods, 107-116, 119€
use of nutrient panels on food labels, 224€
weight-loss practices, 210-212€
see also Non-Hispanic whites 

Y 
Youth Risk Behavior Survey (YRBS), 12,24,201,203,206,€

207, 211, 213,215,218, 229, 230€

z

zinc 

availability trends, 47, 48€
food composition data on, 77, 92€
food SOLUCt% of, 48,49€
intake from food, 127, 128, 129, 130, 131, 134, 135, 136,€

137, 138, 139, MO, 141, 143, 152€
monitoring priority assessment 252-2S3€
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Appendix I 

Glossary 

A. Terms 

Alcohol: Ethanol; source of food energy (approximately 7 kcal/g); depressant. Found in beer, wine, other 
alcoholic beverages. 

Anemia Refemto ahemo#obti level ~lowtie nomdmfemnce mgefortifividuds oftiesmesexmd 
age. Hemoglobin references are sometimes, but not always, adjusted for smoking and altitude. This 
assessment corresponds roughly, but not exactly, to the third stage of iron deficiency because anemia may 
result fium causes other than iron deficiency, including infectio~ chronic disease, and deficiencies of folate 
or vitamin B12. 

Atherosclerosis A progressive process that begins in childhood with the appearance of lesions h the form of 
fatty streaks in the lining of the coronary arteries or aorta. The fatly streaks may eventually progress to fatty 
and fibrous plaques or even larger, more complicated lesions. As the lesions develop, the progressive 
narrowing of the vessels reduces blood flow to the tissues supplied by the affected vessels, resulting in angina 
pectoris (chest pain), myocardkd infarction (heart attack), or sudden death. These are the most common 
manifestations of coronary heart disease. 

Body mass index A ratio relating body weight to height calculated by dividing weight in kilograms by the 
square of height in meters. Also referred to as the Quetelet Jndex. 

Calciunx An essentkd mineral needed for formation and maintenance of bones and teet@ transmission of nerve 
impulses muscle contractio~ blood clotting integrity of cell membranes. Found in milk, cheese, broccoli, 
spinach, turnip greens, canned fish. 

Cafbohydmtex Source of energy in the diet contributes approximately 4 kcal/g; stored as glycogen 
or converted to body fat. Simple carbohydrates (sugars) are found mainly in fruits, milk, sucrose, other 
caloric sweeteners. Complex carbohydrates include starches and dietary Ilbeq starches are found primarily in 
grain products, legumes, potatoes, and other vegetables. (See also “dietary fiber.”) 

Camtenw Beta-carotene and other provitamin A carotenoids. Found in dark-green le@ vegetables, yellow 
and orange vegetables, some fkuits. 

Carotenoids: A group of about 600 naturally occurring compounds; about 50 have provitamin A activity. Most 
serve as antioxidants under certain conditions. 

Cholesterol: Fat-like substance requkd for the synthesis of steroid hormones, bile acids, and vitamin D; found 
in animal foods and synthesized in the body carried by lipoproteins in the blood. 
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Coefficient of variatiom Most often calculated as (standard deviation divided by the mean) x lW, however,€
for purposes of this report, it is calculated as (standard error of the mean divided by the mean) x 100 or as€
(standard error of prevalence (or proportion) divided by prevalence (or proportion)). The latter statistic is€
also referred to as the relative standard error.€

Comparability Having sufficient measurement parameters in common among selected NNMRRY activities to€
tiford comparison.€

Consumer unit The basic neporting unit for the Consumer Expenditure Survey consisting of 1) all membem of€
a particular household who are related by blood, marriage, adoption, or other legal arrangements,€
2) a financially independent person living alone or sharing a household with others, living as a roomer in a€
private home or lodging house, or living in permanent quarters in a hotel or motel, or 3) two or more people€
living together who use tlheir incomes to make joint expenditure decisions. Financial independence is€
determined by three major expense categories: housing, food, and other living expenses. To be considered€
financially independent, atleast two of the three major expense categories have to be provided entirely or in€
part by the respondent.€

Continuous data collection An approach to data collection in which data collection is repeated€
regularly and frequently. Survey or surveillance systems with continuous data collection include PedNSS,€
PNSS, BRFSS, and YRBS.€

Copper Essential mineral that functions as a component of several proteins and enzymes and in iron€
utilization. Found in liver, kidney, shellfish, nuts, whole-grain cereals, seeds, legumes.€

Coronary heart disease: Inclludes a variety of pathological processes pertaining to the heart and blood vessels. 
(See also “atherosclerosis.”) 

CUtoff values: Points that divide a population into groups, such as “adequately nourished,” “at risk of impaired 
nutrition status,” and “deficient.” Cutoff values may be based on the relationship between nutritional 
assessment indices and functional impairment and/or clinical signs of deficiency or on reference limits. 

Data users: Includes policymakers, public health and nutrition researchers, food industry, academia, Federal€
agencies, State and local ,groups.€

Dietary filwr: Heterogeneous group of plant components that are resistant to digestion by the enzymes of the€
human gastrointestinal tract. Soluble fiber includes gums, mucilages, some pectins and hemicellulose~€
insoluble fiber includes cellulose, lignin, and other pectins and hemicelluloses. Found in fruits, vegetribles,€
grains, legumes.€

Dietary status: The condition of a population’s or an individual’s intake of foods and food component&€
especially nutrients.€

Dietary supplements: Vitamin and mineral supplements; nonvitamin and nonmineral nutrient supplements€
(e.g., amino acids, protein powders, fatty acids, fish oils, and lecithin) and other supplemental compounds€
(e.g., herbs and plants, fiber, hormones, enzymes, bee pollen, brewer’s yeast, and formula diets).€

Discretionary salt Salt added by an individual at the table.€

Fat (total) Concentrated energy source in the diet provides approximately 9 kcal/g. Carrier for the€
fat-soluble vitamins; structural and functional components of cell membranes; precursors of compounds€
involved in many aspects of metabolism. Found in salad and cooking oils, margarine, shortening, meat€
poultry, fish, milk cheese, other milk products.€

I-2€



Fat substitutes: Substances that replace traditional fats in foods but do not provide as much food energy as fat. 
Substances used as fat substitutes include modified fats, proteins, gums, and dietary fiber. 

Fluoride Essential mineral that is a component of bones and tooth enamel. Found in fluoridated water, certain 
fish, tea (also in fluoridated toothpastes and rinses). 

Folate Water-soluble vitamin required for formation of red blood cells and genetic material. Found in liver, 
dark-green leafy vegetables, dry beans, wheat germ, yeas~ some fruits. 

Food componenW As discussed in this report, they include nutrients (macronutrients, vitamins, and minerals) 
and nonnutrients that may affect health (such as dietary fiber). 

Food disappearamxx The amount of food that remains after subtracting the nonfood uses (including exports, 
industrial uses, farm inputs (seed and feed), and ending inventodes) from the total available food supply. 
This represents food that “disappears” into the marketing system and is available for human consumption. 
Food disappearance includes all food used by households, restaurants, fast-food chains, and other eating 
establishments. 

Food energy Chemical energy, obtained from foods, that supports body functions. Food energy is measured in 
kilocalories or kilojoules. 

Food insufficiency: Inadequate food intake due to a lack of money or resources. 

Growth relzmlatiom Impairment in growth parameters (such as height, body weight and head circumference). 

HDL cholesterol: High-density-lipoprotein cholesterol. Substantial evidence suggests that a low HDL 
cholesterol (<35 mg/dL) imparts increased risk for coronary heart disease. 

Health status As used in this repofi refers to a population’s or an individual’s status with respect to physical 
state or disease condition. 

Hemoglobirx Protein in red blood cells that carries oxygen. Low hemoglobm concentration is used to assess 
the third stage of iron depletion. (See also “iron deficiency.”) 

Household: As defined in NFCS 1977-78 and 1987-88, all people who regularly share a house, an apartment, 
a room, or group of rooms used as separate living quarters; includes people temporarily absent, such as those 
in the hospital or traveling. Excludes individuals living away in group quarters such as dormitories, rooming 
houses, military barracks, and institutions, Residences with nine or more people unrelated to each other were 
considered group quarters and were not eligible to participate in the survey. 

Household food consumption Food and beverages from the household food supplies used within a given 
period of time, whether purchased, provided in the home, or received without direct expense. This includes 
food and beverages eaten at home, carried from home in packed meals, thrown away, or fed to pets. 

Household size Actual number of people in the household, including roomers, boarders, and employees. 

Household size in 21-meal-at-home-equivalent people Total adjusted meals eaten fmm household food 
supplies in the past 7 days, including meals and meal equivalent of refreshments for guests, divided by 21. 
The 21-MEP is an adjustment for variation among households in the number of meals eaten from home food 
supplies. Household size in terms of 21-MEP is determined as follows: the total number of meals is 
calculated by adding together 1) meals reported as eaten at home by members (adjusted proportionately with 
meals eaten away from home to total 21 meals in a week—three meals for each of 7 days-to account for 
skipped meals and for snacks that might substitute for or supplement meals), 2) meals eaten Ilom household 
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supplies by guests, boardem, roomers, and employees, and 3) meal equivalents of refreshments served to 
guests (one or two foods equals one-fourth meal; over two foods equals one-half meal). Then, the total 
number of meals is divided by 21 to obtain the household size in 21-MEP. 

Hypertension Mean systolic blood pressure greater than or equal to 140 mm Hg, mean diastolic blood pressure 
greater tlhan or equal to 913mm Hg, or under current treatment for hypertension with a prescription 
medication. 

Import share: The proportion of the total food supply that is imported, equivalent to the quantity of food 
imported divided by the qpantity available in the total food supply. 

Incidence: Refers generally to the number of new events (e.g., new cases of disease) in a defined 
population, within a specified time period. 

Iodine: Essential mineral that is an integral part of thyroid hormones. Found in seafoods, iodized table salu 
iodates used as dough conditioners, iodine-containing disinfectants used in the dairy industry. 

Iron Essential mineral needed for oxygen transport in body; component of hemoglobin in red blood cells. 
Found in liver, beef, dry beans, spinach. 

Iron deficiency Refers to the presence of two or more abnormal values for iron-metabolism indicators and 
corresponds to the second stage of imn depletion (biochemical changes that reflect a lack of iron sufficient 
for normal production of hemoglobin and other essential iron compounds) and third stage of iron depletion 
(frank iron-deficiency anemia). 

Kilocalorie: A unit used to (expressthe energy value of food. 

LDL cholesterol: Low-density-lipoprotein cholesterol. Most cholesterol in serum (60-70%) is found in this 
form. Elevated LDL-chollesterol level is a risk factor for coronary heart disease; >160 mg/dL is considered 
indicative of high risk and 130-159 mg/dL is considered borderline-high-risk for coronary heart disease, 

Low birth weight Birth weight less than 2,500 g for hunnan infants. 

Magnesium: Essential mined that is a component of bone. Needed for protein synthesis, energy metabolism, 
muscle activity, and nerve function. Found in nuts, whole-grain products, dry beans, dmk-green vegetables. 

Margii nutritional status A condition in which nutrient stores maybe low, the activity of some enzymes 
may be lower or higher than normal, and/or growth may be slightly impaired, but impairment of performance, 
health, and/or survival may not be evident. People with marginal nutritional status are considered at risk of 
nutritional deficiency, especially when subjected to stress. 

Meam Measure of central tendency, calculated by adding all individual values and dividing by the number of 
values. 

Median (or 50th pementile): Value that divides a distribution of values into two equal parts, with 50% of the 
values above and 50% of the values below this point. 

Money value of food used at home: Money value, as defined in NFCS 1977-78 and 1987-88, was based on 
expenditures for bought food used at home and on assigned values for home-produced food and food received 
free of cost. Expenditures for bought food were based on prices reported as paid, regardless of the time of 
purchase. Sales tax was excluded. To make the money values comparable across years, the data were 
adjusted to 1988 prices using the percentage increase in the consumer price index (CPI) for the respective 
food group. 
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Monmmwtumted i%ttyacids Fatty acids with one double bond. Found in olive oil and canola oil. 

National Nulrition Monitoring and Related Reseamh Program (NNMRRP): As defined by Public Law 101-
445, the set of activities necessary to provide timely information about factors related to nutrition’s 
contribution to the health of the U.S. population. The program includes the five measurement component 
areas described below, related research activities, and exchange and dissemination of information among 
Federal agencies, State and local agencies, food industry, the health community, consumer industry groups, 
academia, and professional organizations. Measurement component areas in the NNMRRP, formerly known 
as the National Nutrition Monitoring System, are categorized by 1) nutrition and related health measurements, 
2) food and nutrient consumption, 3) knowledge, attitudes, and behavior assessments, 4) food composition 
and nutrient data bases, and 5) food-supply determinations. 

National survey National probability sample surveys such as the NHANES (NHANES I 1971-74, NHANES II 
1976-80, and NHANES III 1988-91) and CSFII (CSFII 1985, CSFII 1986, and CSFII 1989-91). 

Niacti Water-soluble vitsmti, obtained from food preformed, or maybe synthesized from tryptophsn. 
Involved in energy metabolism and synthesis of protein snd fat. Found in whole and enriched grain products, 
liver, peanuts, poultry, red meat, fish (slso dairy products snd eggs as sources of tryptophan). 

Nutrient assessment The measurement of indicatmx of dietary status and nutrition-related health status to 
identi~ the possible occurrence, nature, and extent of impaired nutritional status (ranging from deficiency to 
toxicity). Examples of indicators include dietary intake, nutrient intake, and biochemical and clinical 
assessments. 

Nutrient availability The amount of nutrients and food components available in the food supply for 
consumption. 

Nutrient deficiency A condition associated with adverse heslth consequences arising ftom inadequate intake or 
utilization of a nutrient. 

Nutrient excess and/or toxicity A condition associated with adverse health consequences arising fmm 
excessive intake or utilization of a nutrient. 

Nutrition intervention A process of planned change to improve the nutritional status of the populatio~ 
subgroups of the population, or individuals. The implementation of clinical trials, food assistance, and 
educational programs to promote positive dietary changes and improve nutritional status are examples of such 
intervention. Strategies for nutrition intervention depend on the problem, the needs of the popuktiou the 
population subgroup or individual involved, and available resources. 

Nulrition monitoring Assessment of dietary or nutritional status at intermittent times for the pwpose of 
detecting changes in the dietary or nutritional status of a population. 

Nutrition surveillance Continuous assessment of nutritional status for the purpose of detecting changes in 
trends or distributions in order to initiate corrective measures. PNSS, PedNSS, BRFSS, and YRBS are 
surveillance systems that provide data for the nutrition monitoring program. 

Nutritional imbalance A condition associated with adverse health consequences arising from insufficient or 
excessive intake of one nutrient or food component Mative to another. 

Nutritional risk An increased probability of an existing nutritional imbalance arising horn insufficient or 
excessive intake of one or more nutrients or food components that could lead to adverse health consequences, 
or from sn existing health condition, 
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Nutritional status: The condition of a population’s or an individual’s health as influenced by the intake and 
utilization of nutrients and nonnutrients. It reflects, directly or inferentially, the processes of food ingestion 
and digestion, absorption, transport, and metabolism of food components; and excretion of food components 
and their metabolic products. Indicators of nutritional status include 1) levels of specific food components in 
diets; 2) clinical anthropo]metric, hematological, and biochemical measurements related to specific food 
components; and 3) health conditions or diseases that may be associated with diet. 

Obesity: Excessive accumulation of body fat. 

Osteopenia A low bone mass characterized as bone mineral density between 1 and 2.5 standard deviations 
below the mean value for young adults. 

Osteopmmsis: Reduced bone mass resulting in increased skeletal fragility and increased tendency for low-
trauma fractures. Osteoporosis is characterized by bone mineral density more than 2.5 standard deviations 
below the mean value for young adults. 

Overnutriticm The condition resulting from the excessive intake of foods in general or of particular food 
components. 

Overweight Body weight above a standard usually defined in relation to height (see chs. 7 and 8 for 
standards for overweight used in this report). 

Per capita cumsurnptiom Mean quantity of food consumed per person in a year, usually calculated by dividing 
total food available for consumption by the total U.S. population on July 1 of that year. 

Percentiles: Divisions of a distribution into 100 equal, ordered subgroups. 

Phosphorus: Essential mineral that is a structural element of bones and teeti, participates in a variety of 
chemical reactions. Found in dairy products, meat, poultry, fish, carbonated soft drinks. 

Polyunsaturated fatty acids: Fatty acids with two or more double bonds. There are two types of 
polyunsaturated fatty acids: u-6 and Q-3. Omega-6 fatty acids are found in plant oils such as corn, soybean, 
and carmla oils; o-3 fatty acids are found in fish oils and some plant oils. 

Potassium: Essential minertil required, with sodium, for regulation of body-fluid volume and acid-base balance; 
principal intracellular cation. Found in red meat, milk, many fruits and vegetables, seafood. 

Pove~ guidelines: A set of cash-income cutoffs that varies by the number of individuals in a family or 
household. Various cutoffs for the dleftition of povefiy (e.g., <131% of poverty) have been used for a 
variety of analytical and policy applications. 

Poverty-income ratio: Income divided by the appropriate Federal Poverty Income guideline. 

Prevalence: The number of cases of a given disease or other condition in a given population at a designated 
time. 

Pmteim Fmrned from various combinations of amino acids; energy source in the diet provides approximately 
4 kcal/g; involved in most metabolic processes; essential for growtL development, and maintenance of body 
tissues; amino acids are slmucturalelements of muscle, connective tissue, bone, enzymes, hormones, and 
antibodies. Found in meat, poultry, fish, eggs, milk, cheese, legumes. 

Refenmce distribution The distribution of values from a predeiined sample, generally of healthy people. 
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Refenmce limits: Values derived by statistical means from a reference distribution. Reference intervals are 
often set to 90910 of the distributi-on, with 5% of the population at each tail of the distribution described as 
having unusually low or high values. For situations where only high or only low values w of interest, one-
sided reference intervals may be developed. 

Region Those areas of the 50 States and the District of Columbia as defined by ihe U.S. Department of 
Commerce. The four Census regions and their States are: 

Northeast-Comecticut, Maine, Massachusetts, New Hampshire, New Jersey, New York, Pennsylvania, 
Rhode Island, Vermont. 
Midwest (formerly North Central)-Illinois, Indian% Iowa Kansas, Michigan, Minneso@ Missouri, 
Nebraskaj North Dakota, Ohio, South Dakot& Wisconsin. 
South-Alabama, Arkansas, Delaware, District of Columbia, Florid% Georgi& Kentucky, Louisiana, 
Maryland, Mississippi, North Carolina, Oklahom& South Carolin& Tennessee, Texas, Virgini& West 
Virginia. 
West-Alaska, Arizona, California Colorado, Hawaii, Idaho, Montana, Nevada New Mexico, Oregon, 
Utah, Washington, Wyoming. 

Related research Investigation of issues and topics perlinent to monitoring the nutritional and health status of 
the population and selected subgroups, such as designing samples for difficult-to-sample population 
subgroups; statistical modeling for State-based estimates; developing applied methodological studies of dietary 
intake and nutritional-status assessment developing methods for measuring nutrients in food and biological 
fluids; and developing computer technology for compiling nutrition monitoring data. 

Relative standard ermn See “coefficient of variation.” 

Response ra@: In this report, the value obtained by multiplying the participation rates for each survey 
component. 

Riboflavin.u Water-soluble vitamin that is a component of enzymes involved in protein, fatty acid, and energy 
metabolism. Found in enriched and whole-grain products, mil& some cheeses, meat, liver, green vegetables. 

Sample size As used in this report, the number of people who provided a response (actual sample size). 

Satmated fatty acidx Fatty acids with no double bonds. Found in butter, lard, meatj dairy products, tropical 
oils. 

Secular trends: Changes in a ~pukd.ion with lhe passage of time. 

Selenium: Essential mineral that functions as a component of antioxidant enzymes. Found in seafoods, organ 
meats, muscle meats. Content in grains and seeds depends on soil composition. 

Sodium: Essential mineral needed with potassium for regulation of body-fluid volume and acid-base balance of 
blood transmission of nerve impulses; principal extracellukir cation. Found in table salt (sodium chloride), 
sodium-containing food additives, salt-cured foods, many processed foods. 

Stan&ml deviation Measure of dispersion or variatiou the square root of the sum of lhe squares of the 
deviations from the mean, divided by n–1. 

Stan&ml error The standard deviation (measure of dispersion or variation) of a statistic (mean or percent). 

Sugars: Simple cmbohydrates (monosaccharides and disaccharides) used as sweeteners, including sucrose, 
glucose, fructose, high-fructose com syrup. 
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Surveillance: See “continuous data collection.” Surveillance systems in tie NNMRRP include PNSS, PedNSS, 
BRFSS, and YRBS. 

survey See “national surwy.” 

ThiamiIu Water-soluble vitamin that is a component of enzymes involved in energy metabolism; required for 
cell reproduction, fatty acid metabolism, and nervous system fimctions. Found in pork, beef and pork liver, 
whole-grain and enriched grain products. 

Total available food supply: The quantity of food available in the U.S. food supply, calculated as the sum of 
the foods produced, begirming inventones, and imports. 

Tram fatty acids: Unsaturated fatty acids that contain a tram double bond. The carbon moieties on the two 
sides of a double bond point in opposite directions, in contrast to cis double bonds, in which the carbon 
moieties on the two sides of a double bond point in the same direction. Found in partially hydrogenated fats 
and oils (margtines and shortenings), milk, butter, tallow. 

Undernutrition The condition resulting from the inadequate intake of foods in general or of particular food 
components. 

Vitamin A Fat-soluble vitarni~ activity is derived from both preformed vitamin A (retinol) and provitamin A 
carotenoids. Needed for formation and maintenance of skin, hair, and mucous membranes; essential for 
vision, bone growth, tooth development, and reproduction. Preformed retinol is found in eggs, milk, butter, 
liver, and vitamin A-fortified foods. Provitamin A carotenoids are found in yellow and orange fruits and 
vegetables and in dark-green vegetables. 

Vitamin B6: Water-soluble vitarniw functions in metabolism of protein nervous system function. Found in 
poultry, fish, bananas, red meat, eggs, nuts. 

Vitamin B12: Water-soluble vitamin required for formation of red blood cells, building genetic material, 
function of nervous system, and metabolism of protein and fat. Found in liver, red meat, f~h, eggs, milk. 

Vitamin C Water-soluble vitamin needed for formation of collage~ maintenance of capillaries, bones, and 
teeth; iron absorption antioxidant. Found in citrus fruits, other fruits, tomatoes, potatoes, dark-green 
vegetables. 

Vitamin E Fat-soluble vitmmin with antioxidant functions. Found in vegetable fats and oils, some whole-grain 
cereal products, nuts, so]meseafood. 

Zinc: Essential mineral needed for fommationof proteiu component of many enzymes; wound heahg, blood 
formation, general growth and maintenance of all tissues. Found in shellfish, red meat, poultry, ricotta 
cheese, whole-grain cereals, dry beans. 
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B. Acronyms and Abbreviations 

AEDS: Alcohol Epidemiologic Data System 
ARS: Agricultural Research Service, USDA 
BLS: Bureau of Labor Statistics, DOL 
BMI: body mass index 
BRFSS: Behavioral Risk Factor Surveillance System 
CDC Centers for Disease Control and Prevention, HHS 
CBS: Consumer Expenditure Survey 
CNPI? Center for Nutrition Policy and Promotion, USDA 
CSFll Continuing Survey of Food Intakes by Individuals 
~. coefficient of variation 
DHKS: Diet and Health Knowledge Survey 
dE deciliter 
DOC U.S. Department of Commerce 
DOD U.S. Department of Defense 
DOL U.S. Department of Labor 
EPONNk Expert Panel on Nutrition Monitoring 
ERS: Economic Research Service, USDA 
ESADDI Estimated Safe and Adequate Daily Dietary Intake 
FAFIl food away from home 
FASEB: Federation of American Societies for Experimental Biology 
FCL Food Composition Laboratory, ARS, USDA 
FCS: Food and Consumer Service, USDA 
FDA: Food and Drug Administration, HHS 
FLAPS: Food Label and Package Survey 
GLC. gas-liquid chromatography 
g gram 
HANES: Health and Nutrition Examination Survey 
HCFA Health Care Financing Administration, HHS 
HDL high-density lipoprotein

HDS: Health and Diet Survey

HEW Department of Health, Education and Welfare

I@ mercury

HHANES: Hispanic Health and Nutrition Examination Survey 1982-84

HHS: U.S. Department of Health and Human Services

HNIS: Human Nutrition Information Service, USDA (now part of ARS, USDA)

HPLC High-performance liquid chromatography

IBNMRR Interagency Board for Nutrition Monitoring and Related Research

IHS: Indian Health Service, HHS

IOM Institute of Medicine, NAS

JNMEC Joint Nutrition Monitoring Evaluation Committee

kcak kilocalories

@ kilogram

L liter

LDIA low-density lipoprotein

LSRO: Life Sciences Research Office, FASEB

m meter

MEC: mobile examination center

mg: milligram

mm millimeter
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mmol millimole 
~ micro (for example, pg=microgram, pmol--icromole) 
NAS: National Academy of Sciences 
NASS: National Agricultural Statistical Service, USDA 
NCCDPHI? NationaJ Center for Chronic Disease Prevention and Health Promotion, CDC, HHS 
NCEH National Center for Environmental Health, CDC, HHS 
NCEl? National Cholesterol Education Program 
NCHS: National Center for Health Statistics, CDC, HHS 
NCk National Cancer Instilhlte, NIH, HHS 
NDL: Nutrient Data Laborato~, ARS, USDA 
NFCS: Nationwide Food Ccmsumption Survey 
NHANES I: first National Health and Nutrition Examination Survey (1971-74) 
NHANES II: second National Health and Nutrition Examination Survey (1976-80) 
NHANES D1 third National. Health and Nutrition Examination Survey (1988-94) 
NHEFS: NIHANES I Epidemiologic Follow-up Study 
NHES: National Health Examination Survey 
NHIS: National Health Interview Survey 
NHLBI: National Heart, Lung, and Blood Institute, NIH, HHS 
N’Ik Naticmal Institute on Aging, NIH, HHS 
NL&W National Institute on Alcohol Abuse and Alcoholism, NH-I,HHS 
NIAHl National Institute of Allergy and Infectious Diseases, NIH, HHS 
NIAMS: National Institute of Arthritis and Musculoskeletrd and Skin Diseases, NIH, HHS 
NICHD: National Institute of Child Health and Human Development, NIH, HHS 
NIDA: National Institute on Dmg Abuse, NIH, HHS 
NIDDK National Institute of Diabetes and Digestive and Kidney Disease, NIH, HHS 
NIDR National Institute of Dental Research, NIH, HHS 
NIH: National Institutes of Health, HHS 
NIST National Institute of Standards amdTechnology, DOC 
NLEA. NuUritionLabeling and Education Act of 1990 
NNDB: National Nutrient Data Bank 
NNMAC National Nutrition Monitoring Advisory Council 
NNMRRR National Nutrition Monitoring and Related Research program 
NNMS: National Nutrition Monitoring System (now NNMRRP) 
NRC National Research Council, NAS 
NSFG: National Survey of Family Growth 
NS12 National School Lunch Program 
PDS: Primary Data Set 
PedNSS: Pediatric Nutrition Surveillance System 
PHS: Public Health Service, HHS 
PNSS: Pregnancy Nutrition Surveillance System 
RDA Recommended Dietauy Allowance 
SE standard error 
S13h& standard error of the lmean 
SNDA Sclhool Nutrition Dietary Assessment Study 
TDS: Total Diet Study 
TRONIW Third Report on Nutrition Monitoring in the United States 
USARIEM U.S. Army Research Institute of Environmental Medicine, DOD 
USDA. U.S. Department of Agriculture 
WHO: World Health Organization 
WIC. Special Supplemental Nutrition Program for Women, Infants, and Children 
WLPS: Weight Loss Practices Survey 
YRBS: Youth Risk Behavior Survey 
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Appendix II 

1989 Recommended Dietary Allowance Values 

Appendix DA. Food and Nutrition Board, National Academy of Sciences-National Research Council 
Recommended Dietary Allowances for vitamins, revised 1989: designed for the maintenance of good nutrition of 
practically all healthy people in the United States* 

Fat-soluble vitamins Water-soluble vitamins 

Category and Thiamin Riboflavin Niacin Folate Blz 
age in years (~g~E)2 (P;)3 (mg ~-~)’ (~) (:g) (mg) (mg) (mg NE)’ (~g) (I@ (I@ 

Infants 
0.0-0.5 375 7.5 3 5 30 0.3 0.4 5 0.3 25 0.3 
0.5-1.0 375 10 4 10 35 0.4 0.5 6 0.6 35 0.5 

Children 
1-3 400 10 6 15 40 0.7 0.8 9 1.0 50 0.7 
4-6 500 10 7 20 45 0.9 1.1 12 1.1 75 1.0 
7-1o 700 10 7 30 45 1.0 1.2 13 1.4 100 1.4 

Males 
11-14 1,000 10 10 45 50 1.3 1.5 17 1.7 150 2.0 
15-18 1,000 10 10 65 60 1.5 1.8 20 2.0 200 2.0 
19-24 1,000 10 10 70 60 1.5 1.7 19 2.0 200 2.0 
25-50 1,000 5 10 80 60 1.5 1.7 19 2.0 200 2.0 
51+ 1,000 5 10 80 60 1.2 1.4 15 2.0 200 2.0 

Females 
11-14 800 10 8 45 50 1.1 1.3 15 1.4 150 2.0 
15-18 800 10 8 55 60 1.1 1.3 15 1.5 180 2.0 
19-24 800 10 8 60 60 1.1 1.3 15 1.6 180 2.0 
25-50 800 5 8 65 60 1.1 1.3 15 1.6 180 2.0 
51+ 800 5 8 65 60 1.0 1.2 13 1.6 180 2.0 
Pregnant 800 10 10 65 70 1.5 1.6 17 2.2 400 2.2 
Lactating 

1st 6 months 1,300 10 12 65 95 1.6 1.8 20 2.1 280 2.6 
2nd 6 months 1,200 10 11 65 90 1.6 1.7 20 2.1 260 2.6 

lThe allowances, expressed as average daily intakes over time, are iotended to provide for individual variations among most normal€
persons as they live in the United States under usual environmental stresses. Diets should be based on a variety of common foods in€
order to provide other nutrients for which human requirements have been less well defined.€
2Retinol equivalents. 1 RE = 1 pg retinol or 6pg &.rotene.€
3As cholecakiferol. 10 pg cholecalciferol = 400 IU vitamin D.€
4a-Tocopherol equivalents. 1 mg d-a tocopherol = 1 ct-TB.€
~iacin equivalent. 1 NE= 1 mg niacin or 60 mg dietary tryptophan.€

SOURCE: National Research Council (NRC). 1989. Recommended Dietary Allowances. 10th rev. ed. National Academy Press,€
Washington, DC.€
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Appendix IJJ3.Food and Nutnltion Board, National Academy of Sciences—National Research Council 
Recommended Dietary Allowances for protein and minerals, revised 1989: designed for the maintenance of good 
nutrition of practically all healthy people in the United Statesl 

Categoryand Protein Calcium Phosphorus Magnesium Iron Zinc Iodine Selenium 
age in years 

Infants 
0.0-0.5 
0.5-1.0 

Children 
1-3 
4-6 
7-1o 

Males 
11-14 
15-18 
19-24 
25-50 
51+ 

Females 
11-14 
15-18 
19-24 
25-50 
51+ 
Pregnant 
Lactating 

1st 6 months 
2nd 6 months 

(t?) (mg) (mg) (mg) (mg) (mg) (Pg) (W) 

13 400 300 40 6 5 40 10 
14 600 500 60 10 5 50 15 

16 800 800 80 10 10 70 20 
24 800 800 120 10 10 90 20 
28 800 800 170 10 10 120 30 

45 1,200 1,200 270 12 15 150 40 
59 1,200 1,200 400 12 15 150 50 
58 1,200 1,200 350 10 15 150 70 
63 800 800 350 10 15 150 70 
63 800 800 350 10 15 150 70 

46 1,200 1200 280 15 12 150 45 
44 1,200 1200 300 15 12 150 50 
46 1,200 1,200 280 15 12 150 55 
50 800 800 280 15 12 150 55 
50 800 800 280 10 12 150 55 
60 1.200 L200 320 30 15 175 65 

65 1,200 1,200 355 15 19 200 75 
62 1,200 1,200 340 15 16 200 75 

lThe allowances, expressed as average daily intakes over time, ime intended to provide for individual variations among most normal 
persons as they live in the United Mates under usual environmental stresses. Diets should be based on a variety of common fooda in 
order to provide other nutrients for which human requirements have been less well defined. 

SOURCE: National Research Council (NRC). 1989. Recommended Dietary Allowances. 10th rev. ed. Nationrd Academy Press, 
Washington, DC. 
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Appendix IIC. Estimated Safe and Adequate Daily Dietary Intakes of selected vitmnins and mineralsl 

Vitamins Trace elementsz 

Pantothenic 
Category and Biotin acid Copper Manganese Fluoride Chromium Molybdenum 
age in years (W) (mg) (mg) (mg) (mg) (w) (W) 

Infants


0-0.5 10 2 0.4-0.6 0.3-0.6 0.1-0.5 10-40 15-30

0.5-1 15 3 0.6-0.7 0.6-1.0 0.2-1.0 20-60 20-40


Chikhn and adolescents

1-3 20 3 0.7-1.0 1.0-1.5 0.5-1.5 20-80 25-50

4-6 25 3-4 1.0-1.5 1.5-2.0 1.0-2.5 30-120 30-75

7-1o 30 4-5 1.0-2.0 2.0-3.0 1.5-2.5 50-200 50-150

11+ 30-100 4-7 1.5-2.5 2.0-5.0 1.5-2.5 50-200 75-250


Adults 30-100 4-7 1.5-3.0 2.0-5.0 1.5-4.0 50-200 75-250


lBecause there is less information on which to base allowances, these figures are not given in the main table of RDA and are provided 
here in the form of ranges of recommended intakes. 
‘Since the toxic levels for many irate elements may be only several times usual intakes, the upper levels for the trace elements given in 
this table should not be habhmlly exceeded. 

SOURCE National Research Council (NRC). 1989. Recommended Dietary Allowances. 10th rev. ed. National Academy Press, 
Washington, DC. 
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Appendix Ill 

Statistical and Reporting Guidelines for the TRONM and the HNIS/NCHS 
Joint Policy on Variance Estimation and Statistical Reporting Standards 
on NHANES Ill and CSFII Reports 

A. Statistical and reporting guidelines for the Third Report on Nutrition Monitoring 

Reporting category guidelines for key variables used in producing tables for the TRONM are listed in the

attached tables. These population descriptor variables (Table A. 1) and nutrition-related health variables

(Table A.2) have been defined by the IBNMRR Survey Comparability Working Group in its report on

Population Descriptors, or by the HNIS/NCHS Analytic Working Group. These guidelines are to be used by all

Board agencies for tables submitted for the TRONM1. Any exceptions must receive approval horn the co­

project officers for the report.


Tn addition, a set of statistical guidelines for reporting data has been developed by the HNIS/NCHS Analytic

Workhg Group. Table A.3 is a nomogram presenting minimum sample size requirements and is the primary

guideline proposed for reporting of findings for the TRONM It is part of a larger document on Statistical

Reporting Guidelines developed by a group of survey mathematical statisticians from NCHS/CDC/HHS and

HNXV’LJSDAfor the HNIS/NCHS Analytic Working Group. The larger document follows.


Sample size requirements shown in Table A.3 for prevalence estimation should be used for all surveys and

surveillance systems. The first column of the table represents a simple random sample design and the other

columns reflect the increased sample size requirements for more complex survey designs. A minimum sample

size of 30 is recommended for reporting any me- proportion, percentile, and variance under the simple random

sample assumption. As indicated in the table, proportions (or prevalence) that are small (or large) require a

much larger sample size to achieve the same degree of reliability as the mean or median. The analytic

guidelines should be reviewed for sample size requirements for estimation of means from highly skewed

distributions and for a discussion of the special problem of variance estimation fiwm complex survey designs. In

addition, estimates with large coefficients of variation should k-smarked as potentially unreliable (in a statistical

sense).


It is important to remember that these guidelines are not absolute. They represent conditions that yield the most

sound statistical conclusions. Violating these sample size guidelines (or other criteria included in the larger

report) introduces a greater degree of uncertainty about the soundness of the analytic conclusions, but does not

necessarily mean that a particular analysis is invalid. Subject matter knowledge, as well as the survey design

and the analytic approach, m’erequired to judge the merit of each use and interpretation of data for a particular

survey or surveillance system.


‘These Guidelines were adopted by the Agricultural Research Service when the functions and staff of FINE were transfemed to that 
agency on Feb. 20, 1994. 
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Table A.L Suggested Reporting Categories for Poptiation 
Third Report on Nutrition Monitoring 

Suggested Reporting Categories Akemative Category #l 

Gende# 

Male

Female 1

Combined for both sexes 

ligel (years) 

<1 30-39 
1-2 40-49 
3-5 50-59 

6-11 60-69 
12-15 70-79 
16-19 80+ 
20-29 

Race/Etbnil& 

Race-Etbnicitv 
White 

Hispanic 
Non-Hispanic 

Black 
Hispanic 
Non-Hispanic 

AsitiacMc Islander 
Hispanic 
Non-Hispanic 

American Indian/Alaska 
Native 

Hispanic 
Non-Hispanic 

Combined for all race-etbnicities 

55 40-49 
6-11 50-59 

12-19 60-69 
20-29 70+ 
30-39 

gQce Onll 
White 
Black 
Other 
Combined for all races 

(Use this category if your sample size is 
inadequate to report etbnicity) 

(“Other” races not shown separately if sample 
size is inadequate.) 

Descriptors 

Alternative Category #2 

55 20-39 
6-11 40-59 

12-19 60+ 

Race-Etbnicitv 
Non-Hispanic White 
Non-Hispanic Black 
Hispanic 
AU others 
Combined for all race­

etlmicities 



.,— . . 

Table Al. SuggestedReporting Categoriesfor Population IXxriptors 
Third Report on Nutrition Monitoring-continued 

$uggestedReporting Categories 

Mucationl (years) 

Never attended school 
1-8 
9-11 
12/GED 
13+ 

kxornez (dollars) 

<1O,OOO 
1O,OOO-14,999 
15,000-19,999 
20,000-24,999 
25,000-29,999 
30,000-34,999 
35,000-50,000 
Over 50,000 
Don’tknow/Not sum 
Refused 

PIR2 (Poverty Income Ratio) 

3.001-0.999 (Below Poverty) 
1.000+ (At or above 

pwerty) 

Alternative Category#1 

S8 
9-11 
12/GED 
13+ 

<1O,OOO 
1O,OOO-19,999 
20,000-29,999 
30,000-50,000 
Over 50,000 
Don’tknow/Not sure 
Refi.med 

0001-1.300 
1.31-3.50 
3.51+ 

Alternative Category#2 

S8 
9-12/GED 
13+ 

<1O,OUI 
10,000-29,999 
30,000-50,000 
Over 50,000 
Don’tknow/Notsure 
Refused 

All five of the categories separatingthe two 
groupings. 

(A category of 0.001-1.850is used for some 
food program analysesand is an acceptable 
option) 



Table A.L Suggested Reporting Categories for Population Descriptor 
Third Report on Nutrition Monitoring+ontinued 

Suggested Reporting Categories ‘ Alternative Category #l Alternative Category W 

Regionsl 

Northeast Notieast 
New Engkm! , Midwest I 

Middle Atlantic south 
Midwest West 

East North Central 
West North Central 

south 
South Atlantic 
East South Central 
West South Central 

West 
Mountain 
Pacific 

%urvey Comparability Working Group, Improving Comparability in the National Nutrition Monitoring and Related Research Program: 
Population Descriptoxx. 

2HNEVNCHS AIk@.iC working (%’mqI. 



Table A.2. Suggested Reporting Categories for Nutrition Related and Health Variables 
Third Report on Nutrition Monitoring 

Body Mass Jmkx for Adults Ages 20t Yearsl 

Overweight 
Men z27.8 

Women >27.3 

Severe Overweight 
Men >31.1 

Womem z32.3 

No definition for underweight. 

Food Stamp Participation 

Yes - At least one member of household/family participates in the Food Stamp Program. 

No - No membm of household/family participate in the Food Stamp Program, 

Semrn Cholesterol @r Adults Ages 20+ Years? 

Total Cholesterol 
<200 mg@ Desirable Blood Cholesterol 
200-239 mg/dL Bonlerline High Blood Cholesterol 
~24cI mg/& High Blood Cholesterol 

HDL-Cholesterol

<35 mgldL Low HDL-Cholesterol


lHNIS/NCHS f%@tiC working Group. 

2National Cholesterol Education Program, Second Report of tie Expert Panel on Detection, Evaluation, and Treatment of High Blood 
Cholesterol in Adults, June 15, 1993. 



Table A.2. Suggested Reporting Categories for Nutrition Related and Health Variables 

Blood Pressure for Adults Ages 18+ Years3 

Categorv 

Normal


High Normal


13yprtension*


Stage 1 (Mild)


Stage 2 (Moderate)


Stage 3 (Severe)


Stage 4 (Very Severe)


Third Report on Nutrition Monitoring-continued 

Svstdic Diastolic 

<130 InmHg <%5mm-H-. . . —.. ~ 

130-139 mmHg 85-89 mmHg 

140-159 mmHg 90-99 mmHg 

160-179 mmHg 100-109 mrnHg 

180-209 mmHg 110-119 mmHg 

>210 InmHg > M) mmHg 

* Hypertension is defined as taking anti-hypertensive drugs or meeting these criteria based on the average of 2 or more readings 
taken at each of 2 or mom visits, followiruz an initial screening. 

3National High Blood Pressure Education Program, The Fifth Report of the Joint National Committee on Detection, Evaluation and Treatment 
of High Blood Pressure. kmuary, 1993. 
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Table A3. Minimumsample sizes recommended for estimating a statisticreliably in specified prqxxtions of a distributiongiven specified design 
effects 

Designeffect 

Proportion(D) 1,0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.0 2.5 3.0 3.5 

0.99 800 880 960 1040 1120 1200 1280 1360 1440 1520 1600 2000 2400 2800 

0.95 160 176 192 208 224 240 256 272 288 304 320 400 480 560 

0.90 80 88 96 104 112 120 128 136 144 152 160 2(K) 240 280 

0.85 53 59 64 69 75 80 85 91 96 101 107 133 160 187 

0.80 40 44 48 52 56 60 64 68 72 76 80 1(XI 120 140 

0.75 32 35 38 42 45 48 51 54 58 61 64 80 96 112 

— 30 33 36 39 42 45 48 51 54 57 60 75 90 105 

0.55 30 33 36 39 42 45 48 51 54 57 60 75 90 105 

0.50 30 33 36 39 42 45 48 51 54 57 60 75 90 105 

0.45 30 33 36 39 42 45 48 51 54 57 60 75 90 105 

— 30 33 36 39 42 45 48 51 54 57 60 75 90 105 

0.25 32 35 38 42 45 48 51 54 58 61 64 80 96 112 

0.20 40 44 48 52 56 60 64 68 72 76 80 1(KI 120 140 

0.15 53 59 64 69 75 80 85 91 96 101 107 133 160 187 

0.10 80 88 96 104 112 120 128 136 144 152 160 2(XI 240 280 

0.05 160 176 192 208 224 240 256 272 288 304 320 4(X) 480 560 

0.01 800 880 960 1040 1120 1200 1280 1360 1440 1520 16(XI 2000 2400 2800 

NOTE For a simple random sample (SRS), ssmple size is determined based on thegeneral rule for normal approximation for mid-range proportions (0.25< p 4.75), the minimum 
ssmple size is 30. For extreme proportions (p s 0.25 or p >0.75), the SRS sample size (n) satisfies the ruk np >8 and n(l-p) s 8. For a complex sample, minimum-sample-size 
requirements are adjusted for the relative inefficiency in the sample design by a factor equal to the design effectj where design effect equals complex-sample variance divided by SRS 
variance. 

so~c~ HNIS/NCHS A1.l@tiC working Group (1993). 



B.	 Joint policy on variance estimation and statistical reDortina standards on NHANES Ill and 
CSFII reports: HNIWNCHS analytic working group re~ommhdations 

Below is a summary of the recommendations reached by the Methodological Subcommittee of the HNIS/FK33S

Analytic Working Group on the issues of variance estimation and statistical reporting standards. Spectilc

recommendations are underlined, whereas suggested practices are italicized. The implementation of these

recommendations and suggestions will vary from survey to survey and, perhaps, from estimate to estimate.

Nevertheless, official agency publications should contain a “statistical notes” section describing the variance

estimation and statistical reporting standards used therein.


The design-based approach to the estimation and analysis of survey data is assumed here. Unlike model-

dependent alternatives, the design-based approach makes few assumptions about the nature of the data being

summarized and/or analyzed.. Two aspects of the sampling design must be taken into account when using this

approach the sample weights and the complex sample design (stratiled, multi-stage sampling). Weights are

used in this approach when estimating mew medians, and other descriptive statistics as well as analytical

statistics like regression coeKlcients. Both weights and indicators of stratum and primary sampling unit (PSU) ,


membership are used when estimating variances and testing for statistical significance. In general, using

statistical weights that reflect the probability of selection and propensity of response for sampled individuals will ,

affect parameter estimates, while incorporating the attributes of the complex sample design (i.e., clustering and

stratification) will affect estimated standard errors and thereby test statistics and cotildence intervals.


The recommendations for presentation of statistical data that follow arise from the issue of sampling variability,

and reflect the random way (;i the rigorous statistical sense) in which the sample was selected. Although

beyond the scope of this report, a consideration of nonsa.rqpling issues such as measurement error, nonresponse

bias, and other methodologic biases are necessary for any thorough interpretation and evaluation of the validity

of survey findings.


Variance estimation 

Average design effect methods are often used to stabilize variance estimates (see section below on unstable 
standard errors). Moreover, these methods offer a parsimonious way of providing information from which users 
can calculate standard errors themselves. By a “standard error” we mean the estimated standard deviation of an 
estimated mean or proportion (prevalence). The decision to use averme desire effect methods in an agency 
publication should be made on a survev bv survev basis deuendin~ on the inherent need for variance 
stabilization. Such a methodl mav also be used when estimating Dmuortions and means even when there is no 
comuellirw need to stabilize yariance estimates (in particular, when the method allows for the parsimonious 
display of information). 

No particular average design effect method is recommended over any other. NCHS’S approach of averaging 
design effects across age groups in a particular demographic group for a particular survey item is reasonable. 

Statlstlcal reporting standlards 

GENERAL GUIDELINES - An estimate with a very large coefficient of variation (CV) maybe combined with 
other estimates to create an aggregate with a reasonable small CV (by a “coefficient of variation” we mean the 
ratio of the standard error of estimate divided by the estimate, expressed as a percent). For that reason, W 
estimate should be suDDressecjsimDIv because it is deemed statistically unreliable. Nevertheless. the lxesence of 
such an estimate in a tmblished table should be noted. In Particular, an estimated mean or mcmordon in a table 
of an a~encv Dublication should be marked with an asterisk denoting it m uotentiallv unreliable (in a statistical 
sense) if either the sanmle size on which it is based is less than a fixed number of individuals or if its CV is 
greater than some desimated v-. 
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ADEQUATE SAMPLE SIZE FOR NORMAL APPROXIMATION - The sample size minimum in the above 
recommendation should be determined, where practical, to assure the near normality of the estimate. For means 
of fairly symmetric populations and proportions based on commonly occurring events (where 0.25< P < 0.75), 
a good rule of thumb is the sample size should be no smaller than a broadly calculated average design effect 
times 30; otherwise, the estimate should be marked with an asterisk. By “broadly calculated average design 
effecc” we mean the average of estimated design effects across a broad number of cells. The decision on how 
broad this collection of cells should be is up to the agency. 

A second rule of thumb is needed for asymmetric populations. Let G denote the skewness coefficient for a 
population (G= m#, where mg is the population’s third moment around the mean, and & the second mean 
moment) and g be an broadly defined estimate of G. For means of asymmetric populations, a good rule of 
thumb is the sample size should exceed 25#’ times a broadly calculated average design effect; otherwz”se,the 
estimate should be marked with an asterisk. 

Many continuous variables, like food intakes, are by their nature very skewed. For these, the rule of thumb 
given above may be dropped, but it should be made clear in accompanying text that some estimated means may 
not be normally distributed (and, as a result, there may not be a nearly 95% probability that the difference 
between an estimated mean and the population mean it is estimating is less than 2 times the standard error of the 
mean). 

THE COEFFICIENT OF VARIATION - The designated CV value in the above recommendation can be set at 
the agency’s discretion for means and propo~”ons based on commonly occurring events. One goal here is to 
inform the user that most estimates in a publication have a CV below that level. CV’Sof 25 and 30 percent 
have commonly been used in HNIS and NCHS publications. 

UNCOMMON OR VERY COMMON EVENTS - It is unlikely that estimated proportions based on uncommon 
(P < 0.25) or very common (P > .75) events will be normally distributed unless the sample size is very large. 
Moreover, a CV rule is not very informative for such estimates. A rule for estimated proportions that are based 
on uncommon or very common events that is consistent with the literature and the rules given above for 
commonly occurning events is that n be sufficiently large that the minimum of nP and n(l-P) be greater or equal 
than 8 times a broadZy calculated average design effect. The accompanying nomogram spells out the required 
sample sizes for many proportions given a number of different design effects. 

STANDARD ERRORS - A standard error is often used to form a confidence interval around an estimated mean 
or proportion. Consequently, it would be helpful to provide information on the reliability of an agency’s 
standard error estimates. Rather than forming a solid recommendation, the subcommittee offers the following 
suggestion A directly estimated standard error may be marked with an asterisk in a published table if the 
sample size on which it is based has less than 30 individuals or if the sampled individual comes from less than 
12 variance strata with observations in both primary sampling units. Moreover, the estimate to which that 
standard error applies should also be marked with an asterisk. 

UNSTABLE STANDARD ERRORS - Generally, standard error estimates based on small numbers of paired 
PSU’S (i.e. degrees of fkedom) are prone to instability. The decision as to whether an average design eflect 
method is needed to stabilize standard error estimates should be made on a variable by van”ablebasis. Practical 
concerns may mitigate against using an average design effect approach for some variables - “variance 
smoothing” may have little real effect on the relative size of confidence intervals when the standard error is 
small relative to the estimated mean or proportion (say, when the CV is less than 5 percent). 

ESTIMATING THE POPULATION DISTRIBUTION - There are many continuous biomedical variables for 
which the population distribution is of interest to users. The population standard deviation is often used as a 
measure of the dispersion of the observations in a population when the distribution is approximately symmetric. 
[Note that an estimated population standard deviation, a sample size, and an average design effect are sometimes 
displayed together in an agency publication. This allows users to calculate the standard error of the 
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corresponding estimated mean by themselves.] Percentiles are often used to describe asymmetric distributions 
like those associated with dietruy intake. 

The suggestion for the presentation of population standard deviations is the same as for standard errors - unless 
there is a minimum of 30 individuals and at least 12 variance strata with observations in both pn”maty sampling 
units, an estimated population standard deviation should be marked with an asterisk. 

The suggestions for the presentation of percentiles parallels those for proportions: Medians and other percentiles 
in middle range (i.e., .25 c P < .7.5) should be marked with an asterisk when the sample size is less than 30 
times a broadly calculated design effect. The quantity values at a tail percentiles, P, (i.e., P <.25 or P > .75) 
should be marked with an asterisk when the minimum of nP and n(l-P) is less than 8 times a broadly calculated 
design eflect (see accomparrying nomogram). Unlike means, an agency may choose to suppress the publication 
of percentile values that are based on small numbers of observations or have a high estimated CV. 

Substantive as well as statistical considerations play a part in the way in which a population distribution is 
displayed and intmpreted. For example, estimated percentiles for one-day (or many-day) dietary intakes can be 
misleading, since it is the distribution of long-run or usual dietary intakes that most interests users. Thus, the 
distinction between long-run and one-day (or many-day) distributions of dietary intakes must be made clear in 
the text accompanying any table displaying the estimated percentiles of one-day (or many-day) intakes. The 
same distinction should also ‘bemade clear for certain biomedical variables like blood pressure and cholesterol 
level. 
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Appendix IV 

Response Rates for Population Surveys and Surveillance 
Systems in the NNMRRP


Survey or study 

Continuing Survey of Food Intakes 
by Individuals (CSFll) 

Diet and Health Knowledge Survey 
@HKs) 

Continuing Survey of Food Intakes 
byhdividuals (CSFJI) 

Nationwide Food Consumption 
suNey (NFCs) 

Nationwide Food Consumption 
survey (NFCs) 

School Nutrition Dietary 
Assessment Study (SNDA) 

Consumer Expenditure Survey 
(CES) 

Third National Health and Nutrition 
Examination Survey 

-s w 

Hispanic Health and Nutrition 
Examination Survey (HHANES) 

Sponsoring Acturd 
agency sample Response 

(department)’ Date six? rate 

(g%:) 1989-91 6,718 
15,192 

67% 
58% 

11#12 45% 

HNIs 1989-91 5,750 ti7yo 

(USDA) 
4J46 45% 

1985-86 3>24 63% 
w%:) 4,463 60% 

1987-88 4,495 37% 
w%:) 10,172 31% 

8>421 25% 

1977-78 14,930 61% 
(USDA) 30,467 42% 

27$20 38% 

FCS 1992 3350 75% 
(USDA) 

BLS 1980-92 5,000 85% 
(DOL) per quarter (avg.) 

6,000 87% 
per year (avg.) 

NCHS, CDC 1988-91 17,464 86Y. 

m)	 15,630 77% 
15,884 78% 

NCHS 1982-84 8,554 87% 

m) 
7,462 75% 

1,766 79% 

1357 61% 
3J69 89% 
2,834 75% 

Comments 

Households-+verall.

Individuals-1 day.

Individuals-3 days.


Households with DHKS respondent.

Individuals with 3 day dietary

intakes.


Householdaverall.

Individuals-1 day.


Households+werall.

Individual-1 day.

Individuale3 days.


Household~verrdl.

Individuals-1 day.

Individuale3 days.


Students-1 day.


Quarterly interview survey of

consumer units.

DIaxysurvey of consumer units

kept for two consecutive l-week

periods.


Interviewed.

Examined in MEC.

Examined in MEC or home.


Mexican Americans- interviewed.

Mexican Americans- examined.

Cuban Americans- interviewed.

Cuban Americans-emnined.

Puerto Ricans-interviewed.

Puerto Ricans-examined.
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Response rates for population surveys and surveillance systems in the NNMRRP -continued 
Sponsoring Actual 

agency ssmple Response 
Survey or study (department)’ Date size= rate 

Second National Health and NCHS 1976-80 25,286 91% 
Nutrition Examination Survey (HHS) 20,322 73% 
(NHANEs H) 

First National Health and Nutrition NCHS 1971-74 27,753 99% 
Examination Survey (NHANES I) (HI-Is) 20,749 74% 

First National Health Examination NCHS 1960-62 6,672 87% 
Survey (NHES I) (HEN) 

5 A Day for Better Health NCI 1991 2,059 43% 
Baseline Survey (HHS) 

778 52% 

Longitudinal Followup to the 19811 NCHS, CDC 1991 8,285 89% 
National Maternal and Infant 
Health Survey (NMIHS) 

National Ambulatory Medical 
Care Survey (NAMCS) 

National Vital Registration System 
—Nataldy Statistics 

National Survey of Family Growth 
(NSFG) 

Behavioral Risk Factor Surveillance 
System (BRFSS) 

Youth Risk Behavior Survey 
(YRBS) 

Pregnancy Nutrition Surveillance 
System (PNSS) 

Pediatric Nutrition Surveillance 
System (PedNSS) 

Survey of Heights and Weights of 
American Indian School Children 

Strong Heart Dietary Survey 

(HHS) 

NCHS, CDC 1989-91 4,459 73% 
(HHS) physicians 

115,648 
patient visits 

NCHS, CDC 1991 4,110,907 100% 
(HHS) 

NCHS, CDC 1982, 1988 7,969 79% 
(HHS) 8,450 79% 

NCCDPHP, 1992 289,059 71% 
CDC 

(HHS) 

NCCDPHP, 1990, 1991 13,400 87% 
CDC 13,575 90% 

(HHS) 

NCCDPHP, 1992 =379,000 NA 
CDC per year 

(1-IHS) 

NCCDPHP, 1973-1992 =6,000,000 NA 
CDC per year 

(HHS) 

HIS and CDC 1990-91 9,464 NA 
(HHS) 

IHS and CDC 1989-91 888 NA 
(HHS) 

Comments 

Interviewed.

Examined.


Interviewed.

Examined.


Interviewed/examined.


Estimated response rate for

random digit dial samplq

includes refusals, break-offs,

those unreachable.

Estimated response rate for

black snd HiSIJSlliC


oversimple.


Interviewed.


Eligible participating

physicians.


Overall entries on birth

certificates.


Live births in 1978-80.

Live births in 1984-86.


1992.


1990.

1991.


Records from 23 States.


1991-1993 records.


1990-91 school year records.


275 from South Dakotq 316

from Oklahoma, and 297 from

Arixona.
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Response rates for population 

Survey or study 

Health and Diet Survey 
(HDS) 

Weight Loss Practices Survey 
(wLPs) 

Vitamin and Mineral Supplement 
Intake Survey 

surveys and surveillance systems in the NNMRRP-continued 

1988, 1990 4,004 67% 
cosponsored 3,202 65% 
with NHLBI) 3,821 68% 

(HEN) 

Sponsoring Actual 
agency sample Re~onse 

(department)’ Date size= rate 

1983, 1986, 4,0Q7 56%(peIRLy 

FDA and 1991 1,668 58% 
NHLBI 
(HHs) 

1980 2,991 47%(%) 

Comments 

1983. 
1986. 
1988. 
1990.

Response rate based on

number of telephone

households screened. Sample

size for fat and cholesterol

knowledge questions in 1990

based on one replicate

(N=1198).


Respondents identified by

screening households for an

adult member currently lrying

to lose weight.


Age-stratified random sample

of ~ople >16 years of age.


Children 2-6 yesrs of age.

Adults 18 years of age and

older.


1990.

1991.

Experimental studies, primary

food shoppms.


Body composition and

biochemical data

Seven-day dietary data.


Test measurements day O.

Test measurements day 62.


Test measurements day O.

Test measurements day 62.


Test measurements day O.

Test measurements day 21.


National Health Interview Survey on NCHS and 1986 1,877 93% 
Vitamin and Mineral Supplements 11,775 93% 

(R:) 

Nutrition Label Format Studies 1990, 1991 1,460 NA(R) 1,216 NA 

Survey of Army Female Basic 1993 171 98% 
Trainees (DOD) 

49 100% 

Assessment of Nutritional Status 1991 190 100% 
, and Immune Function during the (DOD) 55 29% 

Ranger Training Course 

Ranger School Nutrition 1992 171 100% 
Intervention Study (DOD) 51 30% 

Nutritional and Physiological 1993 100 100% 
Assessment of the Special Forces (DOD) 31 31% 
Assessment and Selection Course 

!HNIS, Human Nutrition Information Servicq ARS, Agricultural Research Service; USDA, U.S. Department of Agricnltnnq FCS, Food

and Consumer Service; BLS, Bureau of Labor Statistics; DOL, Department of Laboq NCHS, National Center for Health !%atistic~ CDC,

Centers for Dkease Control and Preventio~ HHS, Department of Health and Human Services; NC~ National Cancer Institntq

NCCDPHP, National Center for Chronic Disease Prevention and Health Promotio~ IHS, Indian Health Servic~ FDA Food and Drug

Administration; NHLBI, National Hearg Lung, and Blood Institute; ARIEM, Army Research Institute of Environmental Medicin~ DOD,

Department of Defense. N~ not available or not applicable.

The actual sample size represents the number of respondents who participated in the surveyor the number of interviews that were

conducted for the survey.

3Legislation passed on Feb. 20, 1994, transferred the functions and staff of USDA’s Human Nutrition Information Service (HNIS) to the

existing Agricultural Research Service (ARS) of that department.


SOURCE LSRO, 1995.
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