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Foreword

This report is the third in a series on mtrition monitoring in the United States. The first report, Nugrition
Monitoring in the United States: A Progress Report from 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 1589. 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
health; and the factors that influence dietary and nutritional status. The program was established by the U.S.
Congress in the National Nufrition Monitoring and Related Research Act of 1990 (Public Law 101-445), The
act specified that the U.S. Department of Health and Human Services (HHS) and the U.S. Department of
Agriculture (USDA) jointly implement and coordinate the activities of the NNMRRP. The legisiation 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 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 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 data, suggested
interpretations, and reviewed and ediied 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, 1o review analyses of NNMRRP data prepared
for this report, and to review drafts of the report. The Expert Consultants reviewed each draft of the report and
provided additional documentation of conclusions and viewpoints to incorporate into the report; 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 necessarily agree with interpretations and
conclusions in the report.



The contractual activities were overseen and assistance was provided to LSRO and its Expert Consultants by a
Steering Committee, consisting of representatives of Federal agencies submitting data for this repost. 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 esseniial 1o the successful completion of this project. LSRO accepts responsibility for the

study conclusions and the accuracy of the report.

Expert Consultants and LSRO staff who participated in the project are listed below.
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Texas A&M University
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How to Use the Third Report on Nutrition Monitoring

This repost is divided into two volumes. The first volume contains the executive surnmary, 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. IIi), and survey-response-raie tables (app. IV)). The National Nutrition
Monitoring and Related Research Program (NNMRRP) data are swinmarized 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 coniributors 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 2 one-to-one correspondence between
numbers for text tables and figures 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 specify the appendix V table(s) and
figure(s) that contain datz 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 from 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 texi, the "SOURCE" cited at the end of ail tables and figures is usually a survey or surveillance system {(e.g.,
"USDA, CSFII, 1989-61"). 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
bear on the contribution that nutrition makes 0 the health of the people of the United
States.” The National Nutrition Monitoring and Related Research Program (NNMRRP)
was established by Congress in the National Nutriion Monitoring and Related Research
Act of 1990 (Public Law 101-445). In that Jegisiation, Congress directed the U.S.
Department of Health and Human Services (HHS) and the U.S. Department of
Agriculture (USDA) to share respongibility for implementing the program and {o
"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 nutvitional quality (inchuding the nutritive and
nonnuiritive 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 the Federation of American Societies for
Experimental Biology (FASEB) under contract with USDA and under the joint leadership
of HIIS and USDA. The first repott, Nutrition Monitoring in the United States: A
Progress Report from the Joint Nutrition Monitoring Evaluation Commiitee, writien 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 reporis
on nutrition monitoring, the Interagency Board for Nutrition Monitoring and Related
Research (IBNMRR) published Charthook I: Selected Findings from the National
Nugrition Monitoring and Related Research Program.

1.SRO prepared the TRONM with the assistance of Expert Consultants with specialties in
dietary intake and food consumption paitems, food composition and analysis, public
health nutrition, community nuirition, clinical nutvition, nutrition monitoring and
surveillance research, behavioral aspects of the interrelationships of nufrition and health,
agricultwral 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

+ nufritional status and nutrition-related health measurements;

food and nutrient consumption;

knowledge, atiitudes, and behavior assessments;

food composition and nutrient data bases; and

food-supply determinations.

Food components are evaluated and classified as curent public health issues, potential
public health issues for which further study is required, or not current 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 interpreting the data as they prepared the TRONM.




Third Report on Nutrition Monitoring in the United States (1995)1
Overview of Findings

What is the nutrition-related heaith status of the U.S. population?

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

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

+ 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, confribute to bone loss.

What is the nutritional quality of the U.S. diet?

Americans are stowly changing their eating pattems toward more healihful diets. A considerable gap
remains, however, between public health recommendations and consumers’ 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 Dietary Guidelines for 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.

+ Although the intakes of total fat, saturated fatty acids, and cholestercl 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 intakes from food are below recommended values, particularly for adolescents, adult
females, elderly people, and non-Hispanic black mates. Many Americans are not getting the calcium they
need 10 maintain optimal bone health and prevent age-reiated bone loss.

» 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.

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

» Some Americans are 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 undemutrition and
deficiency-related diseases. About 9-13% of people living in low-income households or families
experience some degree of food insufficiency.

Data for this report were provided by the National Nutriticn Monitoring and Related Research Program.




Executive Summary

Introduction

The United States has the most sophisticated national
nutrition monitoring system in the world. The
system can be used to examine food and putrition
issues that are important to the health of Americans
(fig, ES-1). This executive sununary 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 Unrited States (TRONM) (see
preface). The seport is based on data gathered by the
National Nuirition Monitoring and Related Research
Program (NNMRRP) since the second nutrition
monitoring report was completed, giving special
emphasis to low-income and high-risk population
subgroups. Focusing on nutrienis of public health
concern, the report provides an update on the dietary,
nufritional, and nuirition-related health status of
Americans; the relationships between diet and heaith;
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: nuirition-related
health status, dietary status, and concerns for low-
income, high-risk populations,

Nutrition-refated 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 increase 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
anthropometric 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 concenirations of
hemoglobin and serum vitamin A, are vsed in
conjunction with dietary intake data 1o 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.

Lipids and health

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

+ Between 1960 and 1991, the proportion of adults
aged 20-74 vears who had high serum toial
cholesterol levels decreased steadily. Likewise, the
propoition 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
seram tofal cholesterol was higher than that of their
male counterparts.

ES-1
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» Concurrently, intakes of iotal fat have decreased
slightly for adults and intakes of saturated fatty
acids have stayed about the same or decreased
slightly. In 1988-91, median total faf intake as a
percentage of caiories 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 with the 13%
found in 1976-80.

Intakes of total fat and saturated fatty acids remain
above recommended levels for a large proportion of
the population,

+ 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 fai (=30% of calories)
in 198951 (table ES-1).

» 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.

+ Median cholesterol intakes were generatly 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 told that their serum
cholesterol level was high report that they are
Jollowing a health professional’s advice 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 were told that their serum cholestesol
tevel was high, 85% were told by a physician or
other health professional to change their dief,

54% were told to exercise, 47% were told to lose
weight, and 20% were told to take medications o
lower their high seram cholesterol level,

» Of people who were told to change their diet,
89% said that they were cumrently following the
advice; 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 (FSP) participation, and sex,
1989-91 (%)

<30%' >30% and s40% >40%

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

6-11 18.2 17.7 64.2 669 17.6 154

12-19 14.0 179 675 6.1 i8.6 21.0

=20 209 25.2 53.8 53.6 25.3 2i.1
Race, 220 years

White 20.6 253 53.1 53.7 26.3 2190

Black 170 213 62.5 55.5 20.5 233
Income level, =20 years

<131% poveriy 217 259 50.9 53.0 274 212

131-350% poverty 18.2 260 56.0 547 25.8 1.3

>350% poveny 223 23.6 52.0 534 25.7 230
ESP participation, =220 years

Participant 215 225 48.6 527 300 238

Nonparticipant 218 26.9 515 53.1 26.7 200

*Recommended intake.
SOURCE: USDA, CSFIL, 1589-91.

Despite widespread nutrition education efforts,

many consumers still do not know enough about
dietary fats and cholesterol io make food choices
that are consistent with dietary recommendations.

+ Only 26% of U.S. adulis 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 o be liquid than solid, and
549% knew that cholesterol was not the same thing
as "saturated fats” or "polyunsaturated fats.”
(Quotation marks denote actual terms used in
guestionnaires.)

« Only 32% knew that cholesterol is found onty in
animal products, and §9% knew that "saturated
fats” are usually found in animal products.

» About 60% were aware that "saturated fats" are
more likely to raise "blood" cholesterct levels than
are "polyunsaturated fats.”

More people are aware af the relationship between
dietary cholesterol and health than of the
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relationship between dietary "'fat" and "saturated
Jat" and health.

« Eighty-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 they were aware of
health problems related to "saturated fat” intake.

« 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
frack 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



needed 1o meet population targets set in Healthy
People 2000 Objective 2.5: 1o reduce dietary fat
infake to an average of 30% of calories or less and
average saturated faity acid intake to less than 10%
of calories.

Overweight

Markedly higher percentages of American adults,
adolescents, and children are overweight now than
in 1976-86. 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 o occur
between 1976-80 and 1988-91. Over the entire
fime span, the prevalence of overweight was higher
for black aduit females {(42-44% between 1960 and
1980 and 45% in 1988-G1) than for any other group
(fig. ES-4),
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Figure ES-4. Age-adijusted perceniage of people
20-74 years of age who are overweight thigh BMI),
by sex and race, 1960-62, 1971-74, 1976-80, and
1988-91

SOURCE: HHS, NHES |, 1960-62; NHANES |, 1971-74;
MHANES i, 1976-80; NHANES ili, 1988-91.

» The prevalence of overweight also increased in
children and adolescents between 1971 and 1991,
vegardless of the criteria used to define overweight.
In two analyses of daia from the third National
Health and Nutrition Examination Survey
(NHANES I 1988-91), body mass index (BMI)
above certain age- and sex-specific percentiles was
used to define overweight. (BMI is a ratio relating
bhody 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 fisst NHANES
(NHANES I 1971-74), the prevalence of
overweight was 9% for males and 13% for females
6-11 vears 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 values
comresponding to the 85th percentiles from the
second NHANES (NHANES K 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, NHANES |, 1971-74; NHANES I,
1976-8C; NHANES Iil, 1988-91.
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overweight in adolescents 12-19 years of age be no
more than 15%. (See aiso "Matemnal and Child
Health and Nutrition” and "Concems for Low-
income, High-Risk Populations,” below.)

« The prevalence of overweight has increased
considerably despite only small changes in reported
food energy intakes. However, reporied food
energy intakes were not above recominended
values. Overweight is caused by energy imbalance
(food encrgy 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 smveys,
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
tikely 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) seported no
vigorous physical activity in the past 14 days.
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Figure ES-7. Frequency of participation in vigorous physical activity over the past 14 days among high school

studenits, by sex and race/ethnicity, 1990

SCURCE: HHS, YRBS, 1990.
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Disturbingly lower levels of vigorous activity were
noted with each subsequent year of high school,
especiaily in females.

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
whiie 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 concem for
non-Hispanic black adolescent females than it was
for female adolescents of other racial/ethsiic
backgrounds. Among a military population of
enlisted female frainees smrveyed 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 reporied 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 years of age and
older. Women were more likely than men 0 cite
use of vitamins, meal replacements, or over-the-
comnter products for weight loss and to participate
in organized weight-loss programs.

The reasons for the sharp increase in the prevalence
of overweight since 1976-80 are not clear. Apge-
adjusted prevalence of overweight for adults was
33% in 1988-01. 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 2600 Objective 1.4 is 1o
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
activifies or exercise vigorous enough 10 meet this
objective (fig. ES-6). In 1990, 36% of male and
15% of female high school students, on average,
feporied 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 years 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 overweighi: percentage of overweight people 20 years of age and older who think
they are overweight, by age, sex, and race/ethnicity, 1988-91

SCURCE: HHS, NHANES ilIl, 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: HHS, NHANES Ill, 1988-91.
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Figure ES-10. Percentage of people 20 years of age ard older who have tried to lose weight during the past
12 months, by age, sex, and race/ethnicity, 1888-91

SOURCE: HHS, NHANES Ill, 1888-91.
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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 reguiarly,
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—t0 reduce
the prevalence of overweight in adulis to no more
than 20% and in adolescenits, 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. I 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 hypertension has
decreased since 1960, hypertension remains a public
health problem. As many as 50 million Americans
have elevated blood pressure or take
antihypertensive medications. Epidemiological
studies have linked prevalence of hypertension o
dietary intakes of several essential minerals, For
example, consistent positive associations have been
shown between higher dietary salt (sodium) intake
and hypertension. Low calcium and potassium
intakes have been asscciated 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-11). This finding was
unexpected, given the positive association between
overweight and hypertension and the increase in the
prevalence of overweight in the U.S. populaticn
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, alihough the extent of their
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Figure ES-11. Age-adjusted percentage of people
20-74 years of age who have hypertension, by sex
and race, 1980-62, 1971-74, 1976-80, and 1988-51

SOURCE: HHS, NHES |, 1960-62; NHANES |, 1971-74;
NHANES I, 1976-80; NHANES ili, 1988-81.

contribution cannot be determined. Some of the
decrease has been attributed to primary prevention,
such as following advice from 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 (table ES-2). In
1988-91, the overall prevalence of hypertension was
25% 1in 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 potassiom from food were
below recommended levels. Sodium intakes were
similar 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.



Table ES-2. Percentage of people 20 years of age and older who have hypertension, by sex, age, and
race/ethnicity, 1988-91 (%)

Non-Hispanic Non-Hispanic Mexican
Sex and age in years All groups white black American
Overal! population
Total, crude 254 258 30.9 15.6
Total, age-adjusted 254 245 340 23.8
Male
20-29 5.1 4.3% 8.2 3.3
30-39 13.0 12.8 209 9.3
46-49 244 234 368 224
50-59 422 41,8 559 36.0
G0-69 521 513 63.6 53.8
70-79 60.7 60.3 68.0 521
=80 60.5 60.3 624 70.5%
Total, crude 25.7 26.4 316 15.5
Total, age-adjosted 270 264 353 244
Female
20-29 1.0* 0.8* 2.4% 1.1*
30-39 5.2 50 12.1 6.5
40-49 144 12.7 30.5 16.7
50-59 38.3 36.8 479 335
60-69 535 50.9 778 55.3
70-79 67.6 66.9 726 67.0
=80 74.7 74.3 80.5 71.0
Total, crude 251 25.3 30.2 15.7
Total, age-adjusted 23.7 224 3286 229

'Excludes pregnant females. "All groups” includes data for racialfethnic groups not shown separately. "Hypettension” was defined as
mean systolic blood pressare =140 mm Hg, mean diastolic blood pressure =90 mm Hg, or under curzent trestmaent for hypertension with &
prescription medication. These values represent the mean of six or fewer blood pressure measurements. An asterisk {*) indicates a
statiskic that is potentially uazeliable becanse of small sample size or large coefficient of variation.

SOURCE: HHS, NHANES TI, 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 propostion of Americans
appeats 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 haif 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 that they were complying
with this advice. About 30% 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 sodivm intake so at least 65% of
home meal prepaters prepare food without adding
sait, af least 80% of people avoid using salt at the
table, and at least 40% of adults regulatly puschase
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 sodinm added io processed foods and
home-, deli-, and restaurani-prepared foods, greater
reductions in sodium consamption may be achieved
by reducing sodium wvsed to process and prepare
foods and by encouraging consumers {0 select
products that are lower in sodium.

Calcium and osteoporosis

Many Americans are not getting the calcium they
need to maintain 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 calcium intake and
lack of weight-bearing exercise, among other factors,
contribute to bone loss.

« Many people, patticularly 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 1688-91, median calcium intakes from foods
were below recomimended levels for male and
female adolescents other than non-Hispanic white
males. Achieving peak bone mass and maintaining
bong mass appear to be relaied 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 and eatly
adulthood. The low caicium intakes from food by
many adolescents and adults, particularly females,
suggest that many Americans are not getting the
calcium they need to maintain optimal bone health
and prevent age-related bone 1oss.

« About 67% of female main meal planners and
preparers were aware of health problems associated
with the quantity of calcium consuomed, Abouwt
50% of female main meal plancers and preparers
from households with incomes <131% of the
Federal Poverty Income guidelines (ie., low
incomes) were aware of these associations.

Maternal and child health and nutrition

Diets and nutritional status of pregnant women,
mothers, and children continue fto 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 B, iron, zing,
and magnesium). This is evident across
racial/ethnic groups. (The intake data did not
include vitamin and mineral supplements.)

» The prevalences 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
(tabie ES-3). Among infants bom in 1984-86,
55% were breastfed, up from 46% of infants bom
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. K also states that at least
50% of all mothers breasifeed umtil their babies are
5-6 months of age. About 30% aund 34% of all
infants were breastfed for this long in 1978-80 and
1984-86, respectively (data not shown). Although
there bas 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.

In 1988-91, the prevalences 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 adolescenis is discussed as a part of
the findings under "Overweight” (above).
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Table ES-3. 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
angd 1984-86 (%)’

Ever breasifed Breastfed for 24 months

Characteristics of mother 1978-80 1984-86 1978-80 1984-86
Overall population 46.1 55.0 653 61.9
Race

White 50.3 599 654 62.6

Black 228 234 60.1 50.1
Educational level

<9 years 26.4% 49.1 I 523

9-11 years 337 345 722 66.5

12 vears 42.8 519 57.8 55.5

213 years 634 750 71.7 66,9
Age

<20 years 25.0 16.6 50.7 46.2

20-29 years 484 572 613 587

30-39 years 521 66.7 83.1 71.0

40-44 years I I I I
Region of resideace

Northeast 384 63.5 593 69.1

Souvth 49.8 456 644 555

Midwest 35.5 513 640 56.6

West 657 68.8 70.4 684
Poverty status

<100% poverty 30.7 273 544 55.5

=100% poverty 50.0 62.3 66.9 62.7

'An asterisk (*) indicates a statistic that is potentially unreliable because of smalt sample size or lazge coefficient of variation; 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 shortess, 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 (%)!

Growth-status indicators
for selected age groups Male Female
Shoriness
Low recambent length for age
2-5 months 4.9% 3.7+
6-11 months 44 3.9*
12-23 monihs 3.8 35
Low height for age
2-5 years 5.2 5.1
6-11 years 4.7 4.1
12-17 years 6.1 1.5*
Thinness
Low weight for recumnbent lengih
2-5 months 1.3* —_
6-11 months 1.6* 2.7
12-23 months ' . 3.4 3.2%
Low weight for height
2-5 years 2.7 0.6*
6-9 years 2.6* 3.6
High weight for recurnbent length
2-5 months 119 120
6-11 months &5 115
12-23 months 10.5 10.6
High weight for height
2-5 years 4.2 7.5
Overweight
6-11 years 5.4 126
12-19 years 10.1 90

'Excludes pregnani 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 Sth percentiles (Hamili et al., 1579). 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 (Hamill ef al., 1579). 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 overweight children 6-19
years of age, percentages are those above the NHANES I 95tk percentile of body mass index for age (Must et al., 1991). Axn 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,
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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 nufrient intake requires that both
food and nonfood nufrient sources be considered.

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

Estimates of nutrient intakes from food in this report
represent only partial estimaies because they do not
include nuirient intakes from 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 tum, in assessing
nutritional and nuérition-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 dietary supplement use

The abundant U.S. food supply allows most
Americans many food choices. Although there are
many similarities in the food choices of people in
different age, sex, racial, and income groups, there
are alsg some notable differences.

+ Virtually all people reported that they consumed
meaf, poultry, and fish:

— higher percentages of white than black aduits
reported consuming beef, whereas the opposite
was tiue for pork and pouliry, and

— higher percentages of adults with higher than
lower incomes reported consuming beef and
fish and shelfish.

ES-14

« Diiferences in the types of milk and milk products
consumed were observed across age, racial, and
income groups:

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

— higher percentages of adulis with lower than
higher incomes reported consuming whole
milk; 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 aduit males and 24% of adult
fernales did not eat any fruits, and about 6% of
individuals did not eat any vegetables. These
values do not include fmiis and vegetables eaten as
part of food mixtures. Furthermore,

— higher percentages of older than younger adults
of both sexes reported consumning dark-green
and deep-velow vegetables, lettuce, and other
vegetables;

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

— higher percentages of black than white adults
reported consuming 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
recomimendation shown in the 1950 Dietary
Guidelines for Americans and the Food Guide
Pyramid to eat a minimuin of 2 servings of fruits and
3 servings of vegetables daily, Fewer than one-third
of American 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 aduits reported consuming mixtures in
which the main component is grain, such as
pizza, enchiladas, and egg rolls, and aduits
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Figure ES-12. Percent distribution of daily servings of fruits and vegetables consumed by peopie 18 years of age

and older, by age and sex, 1991

SCURCE: HHS, 5 A Day for Befter Heafth Baseline Survey, 1991.

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

—- higher 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 aduits;

— higher percentages of white than black adulis
and of adults with higher than lower incomes
reporied consuming cakes, cookies, pastries,
and pies and crackers, popcom, pretzels, and
corn chips;

—- the perceniages of adulis reporting conspmption
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 breads, pancakes, and French toast
were similar for whites and blacks.

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

» Use of table fats, such as buiter and margarine,
was reported by higher percentages of white than
black adults, of older than younger aduits, and of
adults with higher than lower incomes.

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

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

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

Trends in the amounts of food available for
consumpftion suggest that Americans are slowly
changing their eating patterns toward more
healthful diets. However, a considerable gap still
appears to exist between what Americans are eating
and what they should 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
availability of shell eggs also decreased
considerably, from 268 in 1972 to 180 in 1992.

» Per capita availability of lower-fat milk increased

while availability of whole milk decreased
(fig. ES-14). However, the greater availability of
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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 sweeteners available for consumption
reached a high of 143 1b per capita in 1992. A
large portion of this increase can be attzibuied 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 tripied since 1980,

« Between 1972 and 1992, availability of regular and
low-calorie soft drinks climbed from 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 boitled water (fig. ES-15).

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

« Reported median food energy intakes were below

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

+» Median intakes of vitamin A, vitamin E,
vitamin B, zinc, and copper from food were below
recommended values for most age, sex, and
racial/ethnic subgroups.

» Median calcium intakes from food were below
recommended vatues 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 oldet, non-Hispanic
black males 20-59 vears 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 racialfethnic

recommenxled energy intakes for most adolescents £Toups.
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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 femaies 60 vears 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 Americany take dietary supplements.

« About 9-13% of people living in low-income

households or families experience some degree of
food insufficiency.

- In 1988-91, Mexican Americans and non-Hispanic

biacks were more likely than non-Hispanic whites
to repott 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-insufficiency problem than
nonparticipanis (table ES-6).

« 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 likely fo take supplemenis than non-Hispanic

Household food expenditures

Americans changed their patterns of spending for
different types of foed and for food away from
home between 1980 and 1992.

« Per person spending (expressed in 1988 dollars

blacks and younger adults.

« In 1986, people with incomes ai or above the
poverty level were more likely to use supplements
than those with incomes befow the poverty level.
Use was also higher in adults who were more
educated and their children than in aduits 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 commoitly 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 excessive intakes of
vitamins and minerals in the TRONM was limited
because a produci-specific data base to use for
calculating quantitative intakes of nutrients from
supplements has not been developed.

Food insufficiency

Some Americans are not always getling enough 1o
eqt, Nutritional status is a critical factor in children's
development. Recent research findings indicate that
inadequate food intake due to lack of money or
resources (i.e., food insufficiency) is likely to impair
growth and cognifive development.
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here) in urban households decreased 37% for beef
and 19% for pork between 1980 and 1992, whereas
spending for poultry climbed 20%. Yearly
fiuctuations 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-haif during that same period.

Per person spending for fresh fruits and vegetables
in urban households dropped between 1980 and
1992. The decline for fresh vegetabies (11%) was
not as dramatic as the decline for fresh fruits
{22%). Purchases of processed fruits 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 puschases of
carbonated drinks rose by 21%.

Between 1980 and 1992, wihan 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 198(0s across
racial and income groups (figs. ES-17 and ES-18).



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

Enough Sometimes QOften not

Race/ethinicity and poveriy status food not enoough enough
QOverall population 96.1 3.3 0.6*
Race/ethnicity

Non-Hispanic white 974 2.1 0.5*

Non-Hispanic black 927 6.7 0.6*

Mexican American 84.5 14.2 1.3
Poverty status

= 100% poverty 98.3 15 0.1*

<100% poverty 84.1 13.2 2.7*

<131% povernty 87.0 10.7 2.2%

An asterisk (*) indicates a statistic that is potentiaily wireliable because of g large coefficient of variation.

SOURCE: HHS, NHANES 1III, 1588-01.

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

Enough of the kinds Enough, but not Sometimes Often not

FSP participation and race of food we want always what we want not enongh enough
Overall low-income population 53.9 36.7 T2 1.9%
ESP participation

Participant 439 43.3 12+ 3.5*%

Nonparticipant 58.7 338 59% 1.2*
Race

White 58.2 344 5.9% 1.2*

Biack 44.3 427 R.9* 40*

'Based on households with gross incomes <131% of the Federal Poverty Income guideline. An asterisk (¥) indicates a stafistic that is
potentially unreliable because of small sample size or large coefficient of variation.

SCURCE: USDA, CSFII, 1989-9i.
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Spending for food away from home peaked in
1990, began to decline in 1991, and continued to
decrease in 1992,

« In urban households, the share of total food
expenditures between 1980 and 1592 for food away

from home was generally higher in white
households than in black and other-race households
and was higher in houscholds 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 more than half of school-age children on
school days.

Turning awareness into action

People who are aware of diet and health

relationships may be motivated to follow eating
habils consistent with dietary recommendations.
However, awareness does not automatically translate
into action.

« In general, awareness of diet and healih
relationships among female main meal planners 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.
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race, 1977-78 and 1987-88

SOURCE: USDA, NFCS, 1977-78 and 1987-88
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» Even though, in general, female main meal
planners and preparers 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 1950
Dietary Guidelines for Americans was highly
important to them personalily, liitle difference was
found between the dietary intakes of those who
were aware and those who were not aware of diet
and health relationships. This finding underscores
the need for research about what causes people to
change their dietary behavior,

Food composition data

High-quality data on the compaosition of foods as
they are actually eaten gre critical for estimating
nutrient intakes of Americans and for comparing
intakes over time. However, it is difficult to
maintain a complete and current food composition
data base because the types of foods available in the
marketplace are consiantly changing and the food
composition data available by brand name are
limited.

Maintaining a completfe and current food
composition data base reguires that all foods,
including traditional ethnic foods and new foods
introduced into the marketplace, be characterized
and that the data be updated continually, as
improved methodologies 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 maintaining an
accurate food composition data base difficult. 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 nutrition monitoring purposes, the food
composition data for total fat, fatty acids including
trans faity acids, dietary fiber, carotenes, folate,
sodium, and cholesterol need to be improved and
expanded. Data on the selenium content of foods
should be added to the Survey Nutrient Data Base.

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

These is no "gold standard" method for determining
total fat, and there 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 fotal fat content of foods in the
American diet.

» Consistency in the measurement of the total fat
confent 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 (Pubtic Law
101-335). Accepted assay methods for “total fat,"
as defined by the NLEA, have yvet t0 be developed.
Efforts will have © be made to ensure that a
consistent definition of "total fat” is used for foods
incorporated into the U.S. Departinent of
Agriculture (USDA) Nutrient Data Base for
Standard Reference and the USDA Nutrient Data
Base for Individual Food Intake Surveys (Survey
Nufrient Data Base).

Concerns for low-Income, high-risk
populations

NNMRRP surveys provide information on the
dietary, nutritional, and nutrition-related health status
of different population groups. By comparing the
prevalence estimates of these groups, characteristics
of the groups most at risk for nutrition-related heatth
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. Certain
subpopulations, such as elderly people, some
minorities, pregnant women, infants, and children,
are also at nutritional risk, particularly those with
Iow incomes.

+ Among low-income pregnant females, non-Hispanic
blacks of all ages and adolescents across
racial/fethnic groups had the highest prevalences of
anemig in 1992.
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= Among low-income women participating in
government-supported service programs, the
prevalence of low birth weight in 1992 was higher
for those who smoked (fig. ES-19) or who had low
prepregnaincy 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 matemal diet and
nutrient intake, Effective prenatal care ¢an
beneficially affect the latter two nutrition-related
factors.

+ Mothers who were younger, black, or living below
the poverty level were less likely to breastfeed
their babies than were other mothers {table ES-3).

« In 1992, about 10% of a population of low-income
children and adolescents participating in
govermment-supporied 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 9%—may reflect, in part, the racial/ethnic
composition of low-income families who
participated in these programs. The prevalence of
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Figure ES-19. Low-birth-weight {LBW) prevalence
among low-income, high-risk females who smoked
and did not smoke during pregnancy, by
prepregnancy weight, 1992

SOURCE: HHS, PNSS, 1882,
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thinness among low-income children was about
3%, which is less than expected for the overali 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.

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 Indtan 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 (28%).
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 1988-91 had a higher age-adjusted
prevalence of kigh serum total cholesterol levels
than males in other racial/ethnic or income groups.

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

Hypertension remains a substantial problem in
middle-aged and elderly people. In 1988-G1, 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



the prevalence of osteoporosis was only 6% among
non-Hispanic white females 50-59 years of age, it
1ose in each succeeding decade of age, reaching
52% 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-health 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 bilack adults
reporied using fats and oils.

« Percentages of low-income adults and of black
adults who had fofal for intakes within the
recommended range (=<30% of calories) were
somewhat lower than percentages of higher-income
and of white adults (table ES-1).

» Median calcium intakes from food were below
recommended values for non-Hispanic black
children 1-11 years of age, all adolescenis 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 aduits 20-59 years of age had median iron
intakes 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 folate intakes from food
that were below recommended values,

» Pregnant females had lower-than-recommended
mean intakes from food of folate, 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 femaies.

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

nufrition monitoring report—vitamin A, vitamin C,
vitamin By, folate, calcium, iron, and zinc—than
did adolescents and adulis from higher-income
groups. However, mean infakes of the low-income
groups were not more likely {0 be below
Recommended Dietary Allowance (RDA) values
than mean intakes of higher-income groups.

+ People in low-income households or families were
more likely to report that they experienced food
insufficiency than people in households or families
with higher incomes (tables ES-S 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 whiies
to report that they sometimes or often did not have
enough food to eat.

Assessmenis

The decision-making process developed for the
second nuirition monitoring report was used to assess
monitoring priority statas 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 monitoring priority status. The decision to
start evaluating each food component by considering
the dietary infake data was made because such data
were available for most of the food componenis by
June 1994, Amnalyses of much of the biochemical and
chinical data on nutritional status were not completed
by then.

Nutrient intake data collected in NHANES I
1988-91 and the Continuing Survey of Food intakes
by Individuals (CSFIT) 1989-91 were used with
contemporaneous information on nutritional status
and nutrition-related health status from the NNMRRP
and, in some instances, the geperal biomedical
literature, to update the assessment of the public
health monitoring priority for each food component.
‘When nuirient intake data were not available from
these surveys, data from the Food and Drug
Administration’s (FDA's) Total Diet Study (1982-89)
were used. Each food component was considered
independently.
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Figure ES-20. Decision-making process used to
categorize food components by monitoring priority
status

SOURCE: Mcedified from LSRO (1689).

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 io evalvate these data. As
noted by the Joint Nutrition Monitoring Evaluation
Committee of HHS and USDA in the first nutrition
monitoring repost in 1986, "Much can be inferred
about the nutritional status of the population, even
with imperfect data judged by imperfect criteria,
especially when a wider knowledge of nutrition is
brought 10 bear.” In this regard, the Expert
Consuitants 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,
poteniial public heaith issnes for which further study
is required, and not current public health issues
(table ES-7). High-priority monitoring stams is
recommended for food components congidered
currens public health issues. Monitoring efforts for
these components should include biochemical,
clinical, and anthropometfric assessments, as
appropriate, Moderate-priority monitoring status is
recommended for food components considered
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potential public health issnes, with contined
assessment in at least those subgroups suspected to
be at risk. Food components not considered current
public health issues are recommended for lower-
priority monitoring status; continued assessment
should include, at a2 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 eifort 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 issues

The following criteria were used to assign current
public healih issue status o a food component. If
median intakes of a food component fell below the
recommended values (usually the 1989 RDA),
undemutrition was considered to be a possible
problem. 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
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 from 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



Table ES-7. Classification of food components as public health issues in the TRONM?

Cument pablic health issues

for which fimther study is required

Potentisl public health issues
Not cuxtent public health issues

Food energy

Total fat

Saturated fatty acids
Cholesterol

Alcohot

Iron

Calciam

Sodium

=b Total carbohydrate Thiamin
Dietary fiber Riboflavin
Sugarsi Niacin
Polyunsaturated and Todinet
monounsaturated fatty acidsy
Trans fatty acidsi
Fat substitutest
=> Protein
Vitamin A
Asntioxidant vitamins
Vitamin C
= Vitamin E
Carotenes
Folate
Vitamin B,
= Vitamin B,,
=t Magnesium
Potassium
Zinc
= Copper
Selenfumi
=t Phosphorus
Flyoride

'Arrows (=) point to components whose monitoring priozity status has changed since the second report on nufrition monitoring was

published (LSRO, 198%). Double daggers {}) indicate components that are being evaluated for the first time for the NNMRRP.

SOURCE: LSRO, 1995.

possibility of deleterious health effects was evaluated.
Consumption from dietary supplements should also
be considered when effects of high intakes are
considered. However, estimates of {otal nutrient
intakes from foods and dietary supplements wete 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, Confimnatory 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.

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

Foed energy
Although median intakes of food energy reported by
adolescents and adulis 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 total fat and saturated fatty acids
for most adulis, adolescents, and children older than
2 years of age in 1988-91 were above recommended
values (<30% of calories ‘or total fat and 8-10% of
calories for saturated fatty acids). Median intakes of
cholesterol were generally within the recommended
range of 300 mg/d or less. Although serum total
cholestercl levels and median intakes of total fat,
saturated fatty acids, and cholesterol appear to be
decreasing, substantial proportions of the U.S.
population stiil bave high serum total cholesterol
levels and high intakes of total fat, saturated faity
acids, and cholesterol. High intakes of total fats,
saturated fatty acids, and cholesterol are associaied
with elevated blood lipids, a risk factor for coronary
heart disease.

Alcohol

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

fron and calcium

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

Median calcium intakes froin food were consistently
below RDA values for adolescent and aduli females
and for males of most age and racial/ethnic groups.

Current calcium intakes by these groups may be
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insufficient to attain optimal peak adulf bone mass
and to prevent age-related loss of bone mass.

Sodium

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

Potential public health issues for which
further study Is required

The following criteria were used to classify a food
component as a potential public health issue for
which further study is required o detennine 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 NNMRRP 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
NNMRRP or other sources indicated that the
poteniial 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 fiber and sugars); certain fat constituents
{polyunsaturated and monounsaturated fatty acids and
trans fatty acids) and substances used as fai
substitutes, inciuding modified fats, proteins, gums,
and dietary fiber, protein; vitamin A; antioxidant
vitamins {vitamin C, vitamin E, and carotenes);
certain water-soluble vitamins (folate, vitamin B, and
vitamin B,); and several minerals (magmesium,
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



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 heaith issues. The classifications changed for
total carbohydrate, protein, vitamin E, vitamin B,,,
magnesium, copper, and phosphorus, now potential
public heatth issues rather than not current public
heaith issues. The change in the classification of
total carbohydrate was made on the basis of Healthy
People 2000 Objective 2.6—1t0 increase conswmption
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 tc 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 nutvients 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,
trans fatty acids, fat substitutes, sugars, selentum, 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, vegetabies,
and grain products, which contain complex
carbohydrates 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 and a
lower risk of colon cancer, respectively. The
consumption of carbohydrate-containing foods needs
to be monitored so that progress toward meeting
Healthy Peopie 2000 Objective 2.6 (for increasing
consumption of fruits, vegetables, and grain producis)
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
putrients. 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 peopie 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 infake is needed to track the sources of
carbohydrates in the U.S. diet.

Polyunsaturated and monounsaturated fatty
acids, trans fafly acids, and fat substitutes

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

High dietary levels of rrans faity 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 trans fatty acids
actually have this effect. Intakes of frans fatly acids
cannot be determined because the necessary food
composition data are not yet available. Intakes of
polyunsaturated, monounsaturated, and trans fatty
acids should be monitored in conjunction with the
monitoring of total fat, saturated faity acids, and
cholesterol and with the assessment of the Jevels of
serum total, high-density-lipoprotein (HDL), and LDL
cholesterol.

With the many new developments in fat substitutes
and bigh consumer demand for low-fat and fat-free
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 stould be
monitored.
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Protein

Median intakes of protein from food were well above
RDA values for most demographic groups in
1588-91. Clinical studies have provided evidence
that high protein intakes increase wrinary calcium
excretion when calcium intakes are low, and some
epidemiological evidence suggests that higher infakes
of animal protein are associated with higher
prevalences of hip fractures in women over 50 years
of age.

In aduits 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 intakes by elderly people, the
monitoring of dietary protein intakes should continne.

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 low and 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
antioxidants 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 popalation subgroups, but
interpreting these data is difficult because 1) the
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range of intakes necessary for optimal antioxidant
activity of vitamin C remains unknown and

2} interpretive criteria are needed for serom

vitamin C values obtained with the more sensitive
and specific methods used in NHANES HI 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 a-tocophesol (to
provide antioxidant functions) and in an esterified
form (to provide a dietary source of vitamin E).
Thus, the vitamin E conatents of a food when the food
is analyzed and when it is eaten are likely to differ,
50 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 [T 1988-91, but criteria for their
interpretation remain to be developed.

‘The nutritional siatus of carotenes was not evaluated
because of a lack of interpretive criteria for assessing
dietary intakes and serum levels of cargtenes. The
gvaluation of the antioxidant vitamin status of the
U.S. population requires improved criteria for the
evaluation of dietary intake and serum concentrations
of antioxidant nuirients. 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 B,
and vitamin By,)

Median intakes of folate from food were higher than
198G 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 ITi
1988-94, but because of analytical problems related
to the kit used in NHANES Il 1988-91, the
bicchemical indices of folate stafus 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



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 that prevalence in
response to changes in folate intakes.

Low serum levels of vitamin B, have also been
associated with elevated homocysteine levels, as well
as with biochemical and clinical signs of deficiency.
Median intakes of vitamin B, from 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 B, requirernenis and on techniques for
assessing vitamin B, nutritional status so that the
public health importance of these intakes can be
interpreted effectively,

Median intakes of vitamin B,, from food were above
RDA values in 1988-91 for all age, sex, and
racial/etbnic groups in the U.S. population. However,
infakes from food and dietary supplements may not
provide sufficient vitamin B, if absorption is
impaired, as it appeass to be in some elderly people.
Serum concentrations of vitamin By,, which will be
available for NHANES T 1991-94, may prove to be
more useful than dietary data for evaluating

vitamin B, status. Further investigations and
monitoring of activities should focus on elderly

people.

Cerlain minerals (magnesium, potassium, zinc,
copper, selenium, phosphorus, and fluoride)

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 dictary intakes
of these minerals for nuiritional status or nutrition-
related health status cannot be evaluated from survey
data until adequate biochemical and/or clinical
indicators are available. Meanwhile, because
epidemiological and clinical studies have suggested
that certain of these minerals are associated with
hypertension (potassivm 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) indicaic
that mean seleniem intakes from food were above
RDA values for all age and sex groups assessed.
Serum sclenivm levels were measured in
NHANES 1II 1988-91, but the analyses were not
completed in time for consideration in this reportt.
Because evidence from epidemiological and
laboratory shxdies bas suggested that tow selenium
levels are associated with higher risk of cancer or
heart disease and because incidents of sclenium
toxicity have been reporied in the United 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 aduit 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, phosphoras was
classified as a potential public health issue. (See
“Protein,” above.)

Data are not currently available in the NNMRRFP
surveys for evaluating fluoride intakes from food or
water. However, food contributes only small
amounts of fiuoride, 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 issye. Dental-examination data from
NHANES ITI 1988-91 may provide a means {0
estimate the prevalence of mottled teeth and, thus, of
high fluoride intakes.

Not current public health issues

The following criteria wete wsed to classify 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 o 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 thai there was a
nutritional-deficiency problem for a component, it
was not considered to be a current public health
issue. Nutnients considered not to be current public
healih issues were thiamin, riboflavin, niacin, and
iodine (table ES-7).

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

Thiarnin, riboflavin, and niacin

Median intakes of thiamin, riboflavin, and niacin
from food were generaliy above RDA values in
1988-91, and no other evidence suggests that infakes
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 of these vitamins should
continue, with a focus on these subpopulations,

lodine

Data from the Total Diet Study (1982-89) indicated
that mean iodine intakes from food wese above RDA
values for ail age and sex groups assessed. No
epidemiological or ciinical evidence suggests that low
or high iodine intakes are cuirently of public health
concemn in the United States.

Recommendations for future monltoring and
research actlvities

Monitoring needs

The NNMRRP shounid monitor intakes from food and
dietary supplements for all of the food components
evaluated in the TRONM with the exception of
fiuoride and, possibly, vitamin E. In addition, for
food components that are current public health issnes,
thie program should monitor appropriate
anthropometric, biochemical, and clinical indices of
nutritional siatus and nutrition-related health status
for food energy, total fat, saturated fatty acids,
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cholesterol, iron, calcium, and sodium. For food
components that are potential public health concerms,
the program should monitor appropriate biochemical
and clinicat indices of nutritional status and nutrition-
related healith status. The monitoring of bicchemical
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 shonld continue.

Research needs

During the course of interpreting and evaluating
NNMRRP data for the TRONM, the Expert
Consuitants and LSRO identified information needed
10 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 nunirition 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 forther research. If more than one research
need is indicated for a given food component, the
research need considered of highest priority for use in
interpreting 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, muitidisciplinary approach to
monitoring the nmiritional 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 comerstone 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. popuiation and cestain subgroups considered to
be at high risk for nutrition-related problems.

The need to continue these two comgersione surveys
and adjunct activities at a pational level is critical for
several reasons. First, within each survey cycle, data
on many factors 1elated to diet and health are



Table ES-8. Recommendations for further research for national nutrition monitoring in the United States

Classification and foed component! Recommended research action®
Current public healtk issue
Food enerpy » Develop interpretive criteria to link monitoring data to functional ouwfcomes
or health outcomes.
Total fag + Improve food composition data.
Saturated fatty acids + Improve food composition data.
Cholesterol » Improve food composition data.
Tron » Develop interpretive criteria to link monitoring data to functional outcomes

or health outcomes.

Caicium + Develop interpretive criteria to link monitoring data to functional outcomes
or health outcomes.

Sodiam + Improve food composition data.

Potential public health issse for which

farther stady is required

Total carbohydrate = Improve food composition data.

Dietary fiber s Develop interpretive criteria to link monitoring data to functional outcomes
or health outcomes.

= Iprove food composition data.

Sugars » Develop interpretive criteria to link monitoring data to functional outcomes
or health outcomes (e.g., metabolic effects of sugars such as high-fructose
COri Syrup).

= Improve food composition data,

Monounsaturated = Improve food composition data.

fatty acids

Polyunsaturated « Improve food composition data,

fatty acids

Trans fatty acids + Develop interpretive criteria to link monitoring data to functional outcomes
or health oufcomes.

« Improve food composition data.

Protein + Develop interpretive criteria to link monitoring data o functional outcomes
or health outcomes (e.g., effects of high phosphorus and high protein
intakes on bone density when calcivm intakes are low).

Fat substitutes + Develop interpretive criteria to link monitoring data o functional outcones
or health outcomes (e.g., cutoff values for serum retinol in children),

» hmprove food composition data.

Vitamin A » Develop interpretive criteria to link monitoring data to functional outcomes
or health gutcomes.

» Improve food composition data,
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Table ES-8. Recommendations for further research for national nutrition moritoring in the United States
—continued

Classification and food component! Recommended research action’

Carotenes + Develop interpretive criteria to link monitoring data to fonctional onteomes
or health outcomes.
» Improve food composition data.

Vitamin C « Develop interpretive criteria to link monitoring data to functional outcomes
or heaith outcomes.
+ Improve biochemical assays.
« Improve food composition data.

Vitamin E + Develop interpretive criteria to link monitoring data to fanctional cutcomes
or health ostcomes.

Folate + Develop interpretive criteria to link monitoring data to functional outcomes
or health outcomes.
» Improve biochemical assays.
+ Improve food composition data,

Vitamin By + Develop interpretive criteria to link monitoring data to functional cutcomes
or health outcomes.
» Improve biochemical assays.

Magnesium « Develop interpretive criteria to link monitoring data to functional outcomes
or health outcomes.

Potassium + Develop interpretive criteria to link monitoring data to functional outcomes
or heaith oufcomes.

Zinc « Develop interpretive criteria to link monitoring data to functional ouicomes
or health ontcomes.
« 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 ontcomes.

Phosphorus - Develop interpretive criteria to link monitoring data to functional ontcomes
or health cutcomes (e.g., effects of high phosphorus and high protein on
bone density when calcium intakes are low).

Purther Tesearch actions are not recommended at this time for aufrition monitoring purposes for food components not listed here
{alcohol, fluoride, jodine, 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 reseatch actions listed for each nufrient should be considered high
priotity. The Expert Consuitants and LSRO regarded recommended monitoring activities as separate from recommended research actions.
Fusther menitoring was recemmended for all food componenis (see text).

SOURCE: LSRO, 1995.
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collected from a single, large, nationally
representative sample of people. Meaningiunl
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 o use the complex survey designs of the
comerstone 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 difficuit, can be carried
out in large surveys such as NHANES, but achieving
this uniformity of procedures and guality 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 states 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 bas been improved
since the publication of the second nutrition
monitoring report in 1989. To allow more direct
corparisons 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
Comparability Working Group in 1992. A joint
policy on variance estimation and statistical reporting
standards for NHANES M1 1988-91 and CSFH 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 categoties 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-survey 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,

» Nutrition 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
Nutrition Monitoring and Related Research
Program; notice,

» Nutrition Monitoring: Progress in Developing a
Coordinated Program,

» Nutrition Monitoring: Data Serve Many Furposes;
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 enhancing the
usefulness of the survey data are identified in
chaptess 3 through 9 of the main report.
Recommendations that apply broadly to the
NNMRRP are listed betow.

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 NNMRRP should be the
development of interpretive criteria. The program
should provide for research to improve
methodology for afl aspects of nutritional
assessment, including foed composition, 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 componerit of the
NNMRRP. The agencies should alsc 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) concurrenily with
national surveys using comparable data-collection
methodologies.

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

« Improve the systemn for the electronic ransfer of
nutrition survey data to data base users. 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 €0 quality-control criteria
for mclusion of data and would have to include
protection against change by unauthorized
individuals or organizations,

« Support the development of a comprehensive
catalog of the types of data and amalyses available
from ail surveys and surveillance sysiems of the
NNMRRP. Such a catalog should be patierned
after the Catalog of Electronic Data Products. The
currently available Nutrition Monitoring in the
United States: The Directory of Federal and State
Nutrition Monitoring Activiiies 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.
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= Stast planning for the fourth report on nutrition
monitoring immediately. The quantity of dafa
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 S-year report, is critical.

Natlonal food-supply determlnations and
household-based food expendifures

» Continue 1o collect retiable food-supply datz from a
variety of government and private sources and fo
calcutate estimates of the total available food
supply. per capita consumption, and natrient
availability annuaily.

» 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
momney spent for food away from home. Expand
efforts to capture information for food away from
home by type of food item and by facility where
food is eaten (e.g., school cafeteria, restayrant 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. Eifforts
shouid invoive coordination with the food indusiry
and other groups to increase the accuracy of
methods, improve data guality, 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 1o 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.



Improve and expand food composition data for
total fat, fatty acids including trans fatty acids, fat
substitutes, dietary fiber, vitamin A, carotenes,
vitamin C, foiate, 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 purposes and to use,
develop, and maintain nutrient data bases for
estimating nufrient intakes from food consumption
surveys. Maintain the USDA Nutrient Data Base
for Standard Reference and the Survey Nutrient
Data Base as two separate enfities because their
data are used in very different ways,

Continue to develop a survey nutrient data base for
trend analvsis that will permit food composition
data added in the future o be used to analyze food
consumption data coliected 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 Guidelines for Americans.

Monitor nutrient intakes from foods and from
dietary supplements.

Support research to determine the mean and
variance of requirements for each nuirient. This
information is needed to adequately assess the risk
of dietary inadeqguacies 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, improve food consumption
survey methodology and instruments that minimize
underreporting, and develop analytic approaches to
adjust for underreporiing.

« 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

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

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

+ Conduct studies to improve the validity of
bicchemical and other methodologies used o assess
nutritional status and nutrition-related health status.

« Explore links between nutritional status, pasticularly
anthropometric indicators, and food insufficiency.

« In future nuirifion monitoring reports, nutrition
monitoring assessments should be based on health
conditions and intakes of nutrients of public health
concerm.

Knowledge, attitudes, and behavior
assessments

+ Continue coordination among Federal agencies to
enhance the collection and use of survey data on
diet, nuirition, and health-relaied knowledge,
attitudes, and behavior. Such efforts help reduce
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information gaps and duplication of effort, identify
and prioritize monitoring needs, and sirengthen 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 heaith-related
behaviors to improve approaches to translating
knowledge info action. Determine the perceived
internal and exiemal barriers that keep people from
adopting and maintaining healthier food and life-
stvle choices.

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

« Identify and monitor factors that coniribute 1o 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 anatyze 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 efect of food-label use on
subsequent food purchases.
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Figure notes

Figare BS-4. "Overweight” was defined for males as body mass
index (BMI) »27.8 kgfm’® and for females as BMI 227.3 kg/m’.
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 chast
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 1 95 percentile for age
(Must et al., 1991). Excludes pregnant females.

Figure ES-6. *None" was defined as no physical activity m the
past month, "Irregular” was defined as any physical activity or
pair of activities done for <20 minutes or fewer then 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
<50% of functional capacity. The HP2000 definiion for
"vigorous physical activity” is any rhythmic, repetitive physical
activity that eses Targe muscle groups at 260% of meximum 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 iinute minus age.

Figure BS-7. “Vigorous physical activity" was described fo
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 defined for males as body mass
index (BMI) 227.8 kg/m’® and for females as BMI 227.3 kg/m®.
Excludes pregnant females. An asterisk (*) indicates a stafistic
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} 227.8 kg/m® and for femnales as BMI 2273 kg/m®.
Male and female respondents had a measured BMI <27.8 and
<27.3 kg/m’, respectively. Excludes pregnant females,

Figure ES-10. An astenisk (*) indicates a statistic that is
potentially unreliable because of smali sample size or farge
coefficient of variation.

Figure BS-11. "Hypertension” was defined as systolic blood
pressure =140 mm Hg, diastolic blood pressure »90 mm Hg, or
under cusreni treatment for hypertension with a prescription
medicatior. Excledes pregnant females.

Figure BS-13. Data are based on boneless, frimmed equivalent.

Figure B5-15. "Fruit juices"” includes citrus juices (orange,
grapefruit, lernon, and Hime) 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 calcnlate body mass index
(BMI). Prepregnancy weight categories, as specified for this
analysis, 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/mY), overweight (BMI 27.4-31.0 kg/m®), and very
overweight (EMI 31.1-74.9 kg/m%).

Figure ES-20. Whenever nutrient intake data were available from
surveys, they were used and evaluated by estabhished criteyia.
When survey data weze 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 Mogitoring 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, nufritional, and health status
measurements; (B) food consumption measurements;
(C) food composition measurements and nutrient data
banks; (D) dietary knowledge and attitude
measurements; and (E) food sopply and demand
determinations . . . " (U.S. Congress, 1990). In that
legistation, the U.S. Congress authorized the
establishiment of the National Nutrition Monitoring
and Related Research Program (NNMRRP) and
directed the U.S. Departinent of Health and Human
Services (HHS) and the U.S. Department of
Agriculture (USDA} to share responsibility for
implementing the program. Current nutrition
monitoring activities and planned activities required
1o improve and expand the NNMRRP were described
in the Ten-Year Comprehensive Plan for 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, nufrition
monitoring research was conducted as a part of the
National Nutrition Monitoring System (NNMS). The
history of the goals and milestones of Federal
nuirition monitoring in the United States can be
found in Kuczmarski and Kuczmarski (1994),
Kuczmarski et al. (1994), HHS and USDA

(1986, 1993), and LSRO (1989).

Two comprehensive reports on nufrition 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 af the time the
reports were prepared and that were later emphasized
in the NNMRRP, including data on the food supply,
housebold-based food expenditures, food
composition, food consumption, nutritional status and
nutrition-related health measurements, and
knowledge, attitudes, and behavior,

The first report, Nutrition Monitoring in the United
States: A Progress Report from the Joint Nutrition
Monitoring Evaluation Committee, was prepared by
the Joint Nutrition Monitoring Evaluation Committee



(JNMEC), a Federal advisory commitiee 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 fisst report,
the INMEC focused on the two major components of
the NNMS available in 1986: the second National
Health and Nutrition Examination Survey

(NHANES 11 1976-80), conducted by HHS, and the
1977-78 Nationwide Food Consumption Survey
{NFCS 1977-78), conducted by USDA. The INMEC
integrated and interpreted data from these surveys o
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 race. The commitice
assigned food components to three categories on the
basis of whether the comporent warranted public
health monitoring priority status, farther investigation,
or public health monitoring consideration. In
addition, the committee made recommendations for
improving the 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 (EPONM) of
LSRQ (LSRO, 1989). The EPONM used nuirition
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 and
behaviors. Selected data from the Hispanic Health
and Nutrition Examination Survey (HHANES
1982-84), conducted by HHS's National Center for
Health Statistics (NCHS), and daia from the 1985-86

Continuing Swvey 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
Teport.

The EPONM was also charged with reevaluating

1) the categerization of food components for public
health monitoring priority with respect to the
completeness of relevant data and 2) the type and
extent of monitoring that each food component
should receive. The EFONM developed a
classification system for food components that was
similar philosophically to the classification scheme
used by the INMEC, 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 bealth issues.
The EPONM and INMEC classifications for
monitoring priority status of food components are
shown in table i-1.

The second report also provided in-depth integrated
analyses of two topics selected 1o demonstrate how
NNMS health and dietary data could contribute fo the
understanding of public heaith concerns: 1) dietary
and nutritional 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 education; the ability of the NNMS {o
identify populations at risk; limits to data

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

INMEC

EPONM

Warranting public health monitoring priority

Requiring further investigation

Warranting coniinued public health monitoring
consideration

Current public health issues

Potential public health issues for which
further study is required

Not current public healthi issues

SCURCE: LSRO (1989).



interpretation; and gaps in data bases. In addiiion,
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 IBNMRR, 1593).

Charge to the Life Sclences Research Office

The charge for preparing the TRONM directed that
LSRO use data and information available through the
NNMRRP, psovided 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 vpdate of the
nutritional status of the U.S. population based on new
data available since the second report. In particular,
the charge required an vpdate of the dietary and
putritional 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 reguired that the reevaluation and
classification of food components of public healih
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
reclassified from fhe second repor, if the rationale
and supporting daia for addition and reclassification
were provided. Recommendations were requested for
ways to stzengthen the NNMRRP based on
expetiences in data analysis and interpretation
encountered in the preparation of the third report.

LSRO's approach

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

clinical nuirition, behavioral aspects of the
interrelationships of putrition and health, nutrition
monitoring and surveillance research, agricultural
economics, and statistics and biostatistics. The
Expert Consultants reviewed data, 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 mabner similar to
that used for preparing the second repoit. To
produce a repori that would update and expand the
second report, the Expert Consultants and L.SRO used
the general conceptunal model, the deciston-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 monitoring 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, and 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 nuirient 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 only 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 impoits, foods
consumed by individuals {consumer demand}
influence the food supply. Interactions between
away-from-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 with nutrient intake and
utilization, is connected to the box on "food
consumed by individual" because some foods are
fortified 1o contain levels of nuirients 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
meodel does not distinguish factors that have indirect
effects from those that have direct effecis. To
emphasize the major components of the model, 2
francated 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)', and
the third Nationa! Health and Nuirition Examination
Survey (NHANES IIT 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 i
were collected in two phases between 1988 and 1994.
A nationally representative sample was used for each
phase. Data collecied in 1988-91 for Phase 1 of
NHANES I are included in this repost. Other
surveys from 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 behaviors
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 Consuitants and LSRO are summarized in
table 1-2. A more complete description of each
NNMRRP component can be foumd in Nutrition
Monitoring in the United States: The Directory of
Federal and State Nugrition Monitoring Activities, a
report by the IBNMRR (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 Pederal
agencies and used as the sources of data for the
NNMRRP (table 1-2). Space and time consiraints
limited the amount of data that couid be included in
the TRONM. Thus, the Expert Consuitants and
LSRO selected those data judged to be most useful in
providing an update of the dietary and nuiritional
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 imited o,
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
hme 30, 1994,

» The data were nationally representative or provided
baseline data from multiple ethnic groups or high-
risk populations.

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

+ The data had potential for comparison with
previously publisied data.

'Legislation passed on Feb. 20, 1994, transferred the functions and staff of USDA's Human Nutrition Information Service (HINIS) to the

existing Agricultural Research Service (ARS) of that department.
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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 Monitoring'

Component area
and survey or study

Sponsoring
agency

{department) Date

Population

Data coliected

Nutritional Status and Nirtrition-Related Health Measiwements

Svrvey of Army Female
Basic Trainees

Natritional and Physiological
Assessment of the Special
Forces Assessment and
Selection Conrse

Ranger School Nutrition
Intervention Study

Pregnancy Nutrition
Surveiilance System
{PNSS)

Pediatric Nutrition
Surveitlagce System
{PedNSS)

National Vital Registration
System—Natality Statistics

Longitudinal Followup to the
1988 National Maternal
and Infant Health Survey
(NMIES)

Assessment of Nufritional
Status and Immune
Fugction during the Ranger
Training Course

ARIEM
(DOD)

1993

ARIEM
{DOD)

1993

ARIEM
(DOD)

NCCDPHP,
e
(HHS)

1592

1992

NCCDPHP,
CDC
(HHS)

NCHS, CbC
(HHS)

1973-92

1991

NCHS, CbC 1991

(HES)

1991
(DOD}

Volunteess from females enteriag basic aining
gt Fost Jackson, 8C.,

Special Operations Forces male soldiers.

Special Operations Forces male soldiers.

Convenience population of low-income, high-risk
pregnant women,

Low-income, high-risk children, birth-17 yeass of
age, with emphasis on birth-5 years of age.

Al live births for total U8, population.

Mothers of 3-year-olds who parficipated in the
1988 NMIHS, pediatricians, and hospitels,

Special Operations Forces male soldiers.

Nutzition knowledge and beliefs, eating habits, and food
attitudes; 7-day dietary intake; bone minezal mass, body fat,
and biochemical analyses of blood.

Body fat and bone mineral mass; biochemical analyses on
blcod drawn prior to conditions of defictent energy intakes.

Body fat and bone mineral mass; biochemical analyses on
blood drawn prior to conditions of deficient energy intakes,

Demographic information; pregravid-weight status, maternal
weight gain during pregnancy, anemia (hemogiobin,
hematocrit), pregnancy behavioral risk factors (smoking and
drinking), birth weight, breastfeeding, and formula-feeding
data.

Demographic information; anthropometry (height and weight),
birth weight, and hematology (hemoglobin, kematocrit),
breastfeeding.

Infent birth weight, gestationel age, Apgar score, anemia,
fetal alcohol syndrome, hyaline membrane disease, congenital
atomalies; maternal weight gain during pregnancy, atcohol
and tobacco use, and anemia, disbetes, and hypertension
duzing pregnancy.

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

Body fat and bone mineral mass; biockemical analyses of
blood drawn prior to conditions of deficient enezgy intakes.



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

Sponsoring
Component area agency
and survey or study {depastment) Date Population Data collected

Survey of Heights and IHS and 195391 American Indian school children 5-18 years of Height, weight, and body mass index.

Weights of American ChC age.
Indian School Children {HHS)

National Ambulatory NCHS, CDC 1989-91 Visits to office-based physicians and hospital Patients’ symptoms and demographic characteristics,
Medical Care (HHS) emergency and oufpatient departments of physicians' diagnoses, drugs prescribed, and referrals,
Survey (NAMCS) non-Federal, short-stay general and specialty Nutrition-retated information is collected, including

hospitals. physician-reported hypertension, hyper-cholesterolemia, and
obesity and whether the physician erdered or recommended
counseling services for diet, exercise, cholesterol
reduction, and weight reduction.

Third National Healik and NCHS, €DC 1988-91 Civilien, nonipstitutionalized population Dietary ntake (one 24-hour recall and food frequency),
Nutrition Examination (HHS) 2 months of age and older. Oversamphing of non-  secioeconomic and demegraphic information, biechemical
Survey (NHANES i} Hispanic blacks and Mexican Americans, analyses of biood and urine, physical examination, body

children <6 years of age, and adults aged measuremenis, blood pressure measurements, bone

=60 years. densitometry, dietary and health behaviors, and kealth
corditions. Twe addittonal 24-hour recalls for parficipanis
50 years of age and older.

Hispanic Health and NCHS 1982-84 Civilian, noninstiftutionalized Mexican Americans  Dielary intake {one 24-hows recail), food frequency,
Nutrition Examination (HHS) in five Southwestern States, Cuban Americans in  socioeconomic and demographic information, dietary and
Swvey (HHANES) Diade County, FL, and Puerto Ricans in kealth behaviors, biochemical anatyses of blood and urine,

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

Second National Health and NCHIs 1976-80 Civilian, nomnstitationalized 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, biechemical
Survey (NHANES II} analyses of blood and urine, physical examination, and body

measurements.

First National Health and NCES 1971-74 Civilian, nonipstitutionalized population of the Dietary intake (one 24-kour recall), food frequency,
Nutrition Examination (HEHS) conterminous United States: 1-74 years of age. sociceconomic and demographic infoymation, biochemical
Smvey (NHANES I) anatyses of blood and urine, physical examination, and body

measurements,

First Natiopal Health NCHS 1960-62 Civilian, nominstitotionalized population of the Sociceconomic and demographic information, bicchemical
Examination Survey (HHS) conterminous United States; 18-79 years of age. analyses of bleod, physical examination, and bedy

(NHES 1)

measirerments,



Table 1-2. Sources of dafa from the five component areas of tire NNMRRF considered in the Third Report on Nutrition Monitoring—continued

Sponsoring
Component area agency
and survey of study (depattment) Date Population Data collected

Food and Nutricat Consninption

Survey of Army Pemale ARIEM 1593 Volunteers from females entering basic training MNuirition knowledpe and beliefs, eating habits, and food
Basic Trainees (DOD) at Fort Jackson, SC, attitndes; 7-day dietary intake; bone mineral mass, body fat,

and blochemical aralyses of blood.

School Nutrition Dietary FCS 1992 325 nationally representative schools in the 48 For schools: hists of atl foods served as part of a USDA meal
Assessment Shudy (SNDA) (USDA) conterminous States and the District of Colambia  (or all foods served if the school did not participate in the

and children and adolescents in grades 1-12 who  USDA meal programs), by meal and day of the week;

attend those schools. complete descriptions of foods, recipes, and labels for
prepared items; estimates of gquantity served; 4 la carte food
jtems; and food and beverage items in verding machines. Por
individuals: foods constmed and 24-hour recall by students
{grades 3-12) or students and parents (grades 1-2),

Consumer Expenditire BLS 158692 Civilian, noninstitntionalized population and a No direct nuirition-related indicators collected. Weekly food
Swrvey (CES) (DOL) portion of the institutionalized population in the expenditures collected at a detailed item level in the Diary

United States. Suivey. Food Stamp Program participation data collected in
the Interview Survey.

5 A Day for Betfer Health NCI 1991 Advlts 18 years of age and older in the United Demogzaphic informetion; fruit and vegetable intake;
Baseline Suzvey (HHS) States, krowledge, attitudes, and behaviors regarding fruit and

vegetable intake.

Longitudinal Pollowup to the NCHS, CDC 1991 Mothers of 3-year-olds who participated in the Use of vitamin and mineral supplements, WIC paricipation,
1988 National Maternat (HHS) 1988 NMIHS, pediatricians, and hospitals. and growth and hematological measurements from birth {o
and Infant Health Survey 3 yems of age.

(NMIHS)

Continuing Survey of Food HNIS? 1989.91 Individuals in households in the 48 conter- One-dey and 3-day food and nubrient intakes by individuals
Intakes by Individuais {USDA) minous States. The survey was composed of two  of all ages, names and times of eating occasions, and soumces
(CSFI} separate samples: households with incomes at of food obiained and caten away from Bome, Data collected

any level (basic sample) and housebolds with over 3 consecutive days by use of a 1-day recall and a 2-day
incomes =130% of the poverty thresholds (ow-  record. Intakes are available for 28 nutrients and food
income sample), components.

Strong Heart Dietary Survey IHS and 1989.91 Amesican Indian aduits 45-74 yews of age Food iniake by 24-hour recall and goantitative food

CDC residing in South Dskota, Arizona, and frequency.

(HHS)

Oklahoma areas,
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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 Monitoring—<continued

Sponsoring
Component area agency
and survey or study {department} Date Population Data collected

Third National Health and NCHS, CDC 198891 Civitian, noninstitutionalized population Dietary intake {one 24-hour recall and food frequency),
Nutrition Examination {HHS} 2 months of age and older. Oversampling of mon-  sociceconomic and demographic information, bicchemical
Survey (NHANES [ii) Hispanic blacks and Mexican Americans, analyses of blood and usine, physical examnination, body

children <6 years of age, and adulis 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.

Total Diet Study FDA 1982-89 NA Chemical analysis of nutrients and contaminants in the U.S.
(TDS) (HHS) food supply. Food composition data are merged with food

consumption data to estimate daily iniake of nutrients and
contaminants.

Nationwide Food HNIS 1587-88 Households in the 48 conterminous States and For honseholds: quantity {pounds), money value {dollars), and
Consumption Sarvey {USDA) individuals residing in those households. The nutritive valze of food used. For individuals: 1-day and 3-day
(NECS) suzvey was composed of two samples: a basic food and nutrient intakes by individuals of ali ages, names

samaple of all households and 2 low-income and times of eating occasions, and somces of food obtained

sample of households with incomes =130% of the and eaten away from home. Data collected over 3 comsecniive

poverty threshold, days using a 1-day recall and a 2-day record. Intakes are
available for 28 pulzients and food components.

National Health Interview NCHS and 1986 Civilian, noniastitutionalized children 2-6 years Prevalence of use; sociodemographic characteristics of the
Swvey on Vitamin and FDA of age and adulis 18 vears of age ard older in users; intakes of 24 nutrients from supplements {12 vitamins
Migeral Supplements (HHS) ihe United Siates. and 12 minerals); potency, form, and the umits used to declare

potency; specific chemical compounds for mineral
supplements; number of supplements taken, duration of use,
and whether the supplemeni was prescribed.

Continuing Swvey of Feod HNIS 1985-86 Individuals in households in the 48 conter- Six 1-day feod and nutrient intakes by individuals, names and
Intakes by ladividuals (USDA) minous States. The survey was composed of two  timaes of ealing occasions, and sources of food obtained and

{CSFIl}

separate samples: households with incomes at
any level (basic sample) and howvseholds with
incomes =130% of the povesty thresholds (low-
income sample), incinding in 1985, women 19-
50 years of age and their children aged 1-5 yeass
and men 19-30 years of age, and in 1986,
women 19-50 years of age and their children
aged 1-5 years.

eaten away from bome. Data coliected at about 2-month
intervals over a 1-year period.
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Table 1-2. Sources of data from the five coraponent areas of the NNMRRP considered in the Third Report on Nutrition Monitoring—continued

Sponsoring
Component area agency
and suvey or study (department) Daie Population Data collected
Hispanic Health and NCHS 1982-84 Civilian, noninstitutionalized Mexican Americans  Dietary intake (one 24-hovr recafi), food frequency,
Nautrition Examination (HHS) in five Southwestern States, Cuban Americans in  socioeconomic and demographic information, dietary and
Survey (HHANES) Dade County, PL, and Puerto Ricans in health behaviors, biochemical analyses of blocd and urine,
metropolitan New York City; 6 months-74 years  physical examination, body measurements, and health
of age. conditions.

Vitamin and Mineral FDA 1580 Civilian, noninstitutionalized adults 16 vears of Prevalence of use, sociodemographic cheracteristics of the

Supplement Use Survey (HHS) age and older in the United States. users, intakes of 24 sutrienis (12 vitamins and 12 minerais)
and other miscellanecus substances, and supplement-use
behaviors of the users by telephone interview.

Second National Health and NCHS 1976-80 Civilian, noninstitutionalized population of the Dietary inteke (one 24-howr recall), food frequency,

Nutrition Examination (HES) United States; 6 months-74 years of age. sociceconomic and demographic information, biochemical
Survey (NHANES II} analyses of bleod and urine, physical examinetion, and body
measurements.

Nationwide Food ARS 1977-18 Private households in the 48 conterminous States  For households: quanfity (pounds), money value (dollars), and
Consumption Survey (USDA) and the individuals in those households (all nutritive value of food used. For individuals: 1-day and 3-day
(NECS) iccome and low income). food and autrient intakes by individuals of all ages, names

and times of eating cceasions, and sources of food obtained
and eaten away from home. Data collected over 3 cogsecutive
days using a 1-day recail and a 2-day zecord. Intakes are
available for 15 netrients and food components.

First National Health and NCHS 1971-74 Civilian, noninstitutionelized populaticn of the Dietary intake (one 24-howr recall), food frequency,

Nutrition Examination (HHS) conterminous United States; 1-74 years of age. socipeconmemic and demographic information, biechemical
Swuvey (NHANES I) analyses of blocd and urine, physical examination, and body
meastirements.

Pirst National Health NCHS 1660-62 Civilian, noninstiutionalized popuiation of the Socieeconomic and demographic information, biochemical
Examination Survey (HHS) conterminous United States; 18-79 yewrs of age. analyses of blood, physical examination, and body
(NHES I} Heasuements.
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Table 1-2. Sources of data from the five component areas of the NNMRRP counsidered in the Third Report on Nutrition Monitoring—continued

Sponsorning
Component area agency
and survey or study (department) Date

Population

Data coliecied

Knowledge, Attitndes, and Behavior Assessments

Survey of Army Female ARIEM 1993
Basic Trainees (DOD)
Behavioral Risk Pactor NCCDPHP, 1992
Surveillance Sysiem CDC
(BRFSS) {HEHS)
5 A Day for Better Health NCI 1991
Baseline Survey (HEIS)
Weight Loss Practices FDA and 1991
Survey (WLPS) NHLBI
(HES)
Yenth Risk Behavior Smvey ~ NCCDPHP, 1999, 1991
(YRBS) CDC
(HHS)
Nutrition Label Fommat FDA 1950, 1521
Studies (HIHS)
Diet and Health Knowledge HNIS 198991
Survey (DHKS) (USDA}

Volunteers from females entenng basic training
at Fort Jackson, SC,

Adults 18 years of age and older residing in
households with telephones in participating
States.

Adulis 18 years of age and older in the United
States.

Individuals currently trying io lose weight,
18 years of age and older.

Youths attending school in grades 9-12 in the
50 States, Disirict of Columbia, Puerto Rico, and
the Virgin Islands.

Primary food shoppers 18 years of age and older.

Main meal planner and preparer in households in
the 48 conterminous States who participated in
CSF 1989-91.

Nutrition knowledge and beliefs, eating habits, and food
attitudes; 7-day dietary iniake; bone mineral mass, body fat,
and biochemical anatyses of blood.

Demographic information; height, weight, smoking, alcohol
use, weightcoatrol practices, diabetes, preveniable heaith
problems, mammography, pregnancy, cholesteroi-screening
practices, awareness, treatment, and modified food
frequencies for dietary fat, frait, and vegetable consumption
by telephone interview.

Demographic information; fruit and vegetable miake;
knowledge, attitudes, and behaviors regarding fruit and
vegetable intake.

Demographic information; body mass index; diet history ard
other heaith behaviors; self-perception of overweight by
telephone interview.

Demographic information; smoking, alcohot use, weight-
control practices, exercise, and eating-practices information,

Demographic information; cbijective performance measwes
and preference measures for the varions formais for revised
autrition labels; frequency of food-label reading; health status
of household membess with respect o heart disease, diabetes,
high blood pressuze, stroke, and cancer; household members'
dieting practices with respect to weight control and intake of
sedium, cholesterol, and fat.

Self-perceptions of relative intake levels, awareness of diet-
health refationships, use of food labels, perceived importance
of following dietary guidance for specific nutrients and food
components, beliefs about food safety, and knowledge about
food sowmces of nutrients. These variables can be linked o
data on individuals' food and nuirtent intakes from CSFII
1989-91.
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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 Monitoring—continued

Component area
and survey or study

Spomnscring
agefncy
{department)

Date

Population

Data collected

Continuing Swvey of Food
Tntakes by Individeals
(CSFH)

Third National Health and
Nuinition Examination
Survey (NHANES IIT)

Health and Diet Survey
{HDS)

Nationwide Food
Consumpiton Survey

(NECS)

WNational Survey of Pamily
Growih (NSFG)

ONIS
(USDA)

NCHS, CDC
(HHS)

FDA. and
NHLBI
(HHS)

(USDA)

NCHS, CDC
(EIHS)

1989-91

1988-91

1983, 1986,
1988, 1550

1987-88

1982, 1988

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) ard households with
incomes = 130% of the poverty thresholds (low-
income sample).

Civilian, noninstitationatized population

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

=60 years.

Civilian, nonmnstitstionatized adults 18 years
of age and older in the 48 conterminous States.

Households in the 48 conterminous States and
individuals residing in those housekolds. The
survey was composed of two samples: a basic
sample of all households and a low-income
sample of households with incomes =130% of the
poverty threshold.

Females 15-44 yesss of age.

Ogne-day and 3-day food and nuitient intakes by individuals
of all ages, names and times of eating occasions, and souzces
of food obtained and eaten away from home. Data collected
over 3 consecutive days by use of a 1-day recall and a 2-day
record. Intakes are available for 28 nufrients and food
components.

Dietary intake (one 24-hour recall and food frequency),
secioeconomic and demographic information, biochemical
analyses of blood and usine, physical examination, bady
measureraents, blood pressure measurements, bone
densitemetry, dietary and health behaviors, and health
conditions. Two additional 24-hour recalls for participants
50 yeass of age and oldez.

Demographic information; data on awareness, beliefs,
atiitudes, knowledge, and reported behaviors regarding food,
nutrition, and health; self-reported height, weight, health
histogy, and heaith status by telephone interview.

For households: quantity (pounds), money value (dollers}, and
puttitive vatue of food used. For individuals: 1-day and 3-day
food and nutrient intakes by individuals of ail ages, names
and times of eating occasions, and sources of food obtained
and eaten away from home. Data collected over 3 consecutive
days using & {-day recall acd a 2-day record. Intakes are
available for 28 natrients and food components.

Demographic information; birth weight, breastfeeding, and
prenatal care.
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Table 1-2Z. Sources of data from the five component areas of the NNMRRP considered in the Third Report on Nutrition Monitoring—continued

Sponsoring
Component area agency
and survey or study {depattment) Date Population Data coliected
Food Composition and Nutricnt Data Bases
National Nutrient Data Bank ARS NAY NA Nutrient content of foods. Datz from the National Nuirient
(NNDB}) (USDA) Data Bank are vsed in the USDA Survey Nutrient Data Base
for analysis of national dietary intake surveys and ave also
made available in published tables of food composition and
as computerized data bases. Perlodic updates to the dafa are
also available on the Nuixient Data Bank Blectronic Bulletin
Board.
USDA Nutient Data Base ARS Na® NA® A computer fle for Agriculture Handbook No. & (UDSA,
for Standard Reference (USDA) 1992) produced from the Natiopal Nuirient Data Bank and
the main souzce of the dala for the USDA Survey Nutiient
Data Base. 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 ARS NA® NA® The data base is used for analysis of nationwide dietary
Base ({USDA} intake surveys. It is updated continuously and incledes data
on food energy and 28 food comporents for »7,100 food
items. The data base used for CSEII 1989-91 and NHANES
I 1988-81 contained approximately 6,700 items.
Pood Label and Package FDA Riennially, NA Use of autrition labeling; declaration of selected nutrients and
Survey {(FLAPS) (HRIS) 1977-50 mgredients; nuirition claims; other label statements and

descriptors; nutrient analysis of a representative sample of
packaged foods with nutrition labels.
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Table 1-2. Sources of data from the five component arcas of the NNMRRP considered in the Third Report on Nutrition Monitoring—continued

Sponsoring
Component area agency i
and survey or study {department) Date Population Data coliected
Food-Sepply Determinations
U.8. Food Supply Series CNPP and 197092 118, total population. Quantities of foods available for consumption on a per capita
ERS? basis; quantities of food energy, nuirients, and food
{USDA) components provided by these foods {calculated).

Withia each component area, entries are listed in reverse cironological order, Some swveys and studies are listed moze than once because their data are used in more than one
compenent area, ARIEM, Army Research Institute of Envirenmental Medicine; DOD), Department of Defense; NCCDPHP, National Center for Chronic Disease Prevention and Health
Prometion; CDC, Centers for Disease Control and Prevention; HHS, Department of Health and Human Services; NCHS, National Center for Heaith Statistics; WIC, Special
Supplemental Nutrition Program for Women, Infants, and Children; IS, Indien Health Service; FCS, Food and Consumer Service; USDA, U.S. Department of Agriculture; BLS,
Bureau of Labor Statistics; DOL, Department of Labor; NCI, National Cascer Institute; HNIS, Human Nufrition Information Service; FIDA, Food and Drug Administration; ARS,
Agricultural Research Service; NHLBI, National Heart, Lung, and Blood Institute; CNPP, Center for Nutrition Policy and Promeotion; ERS, Bconomic Research Service; NA, not
applicable.

?Legislation passed oa Feb, 20, 1994, transferred the functions and staff of USDA's Human Nutrition Information Service (HINIS) to the existing Agricuitural Research Service (ARS)
of that depasiment.

3Cosponsored with NHLBI in 1983, 1986, and 1990.
*The work leading to the establishment of the NNDB was initiated in 1892 and has been maintained by USDA since that time. The sponsoring agency is currently ARS.

The USDA Nutvient Data Base for Standard Reference was initiated in 1980 and has been maintained by USDA since then. The sponsoting agency is currenily ARS,

*The USDA. Survey Nutrient Data Base appropriste for the years of the following surveys was used: NFCS 1977-78, HHANES 1982-84, CSFIL 1985-86, NFCS 1987-88,
NHANES Il 1988-91, CSFI 1989-91, and Strong Heart Dictary Survey 1989-91. The sponsoring agency was ARS (IJSDA) for the 1977-81 and HNIS (USDA) for 1981-91.
On Dec. 1, 1994, the U.S, Pood Supply Series work conducted by ARS was transferred to the Center for Nutrition Policy and Promotion (CNPP).

SOURCE: IBNMRR (1592) 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 -esponse rates.

When two or more NNMRRP components provided
similar or complementary data, information from cne
survey oOr surveillance system is nsed in graphic or
tabular presentations, and oiher data are mentioned in
the fext. Additional criteria for selection of specific
types of data are discussed, as appropriate, in
chapters 3 through &.

Organization of the report

The TRONM presents information on each survey,
surveillance system, and area of emphasis of the
NNMRRF; an assessment of food components that
emphasizes public healih 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, myiritional, and nutrition-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 NNMRRP:

+ Population-Based Estimates of the Food Supply and
Food and Nutrient Availability {ch, 3},

= Household-Based Estimatzs of Food Consumption
and Expenditures {ch. 4),

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

= Food Coasumption and Nutrient Intake (ch. 6),

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

+ Knowleage, Atftitudes, and Behavior Assessments
{ch. 8).
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Household-based estimates of food expenditures are
part of the food-consumption and nufrient-intake
component of the NNMRRP. Because the Expert
Consultanis and LSRO concluded that household-
based estimates of food expenditures represented a
dimension of food consumption separate from and
complementary o individual-based estimates of food
consumption and nuirient intake, this topic is
included as a separate chapter in the TRONM {(ch. 4).

Chapter ¢ provides an assessment of food
components that are public health issues in national
nutrition monitoring. This assessment was made
using the classification system developed by the
EPONM for the second report (LSRQO, 1989).

Recommendations about ways 0 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 giossary and a list of
acronymns and abbreviations, with definitions (app. I);
the 1989 Recommended Dietary Allowance values
(app. II); the statistical and reporting guidelines used
for the TRONM (app. III); 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 resulis
among diverse types of suiveys, surveiliance systems,
and other activities is essential for data integration in
the National Nutrition Monitoring and Related
Research Program (NNMRRP). The need for
improved comparability among surveys was
recognized by the Expert Panel on Nutrition
Monitoring (EPONM) in Nutrition Monitoring in the
United States: An Update Report on Nutrition
Monitoring (LSRO, 1989). Since that report was
published, specific efforts of the Interagency Board
for Nufrition Monitoring and Related Research
(IBNMRR) t0 improve comparability in the
NNMRRP have focused on using the same food

. codes and nutrient composiiion data bases for the
CSFII 1989-91 and NHANES I 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 repori. Each section that follows includes
information that describes both of the cornerstone
surveys that have provided data for this report, CSFII
1989-91 and NHANES [T 1988-91, In addition,
selected information about other surveys and

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

Statistical criteria and other considerations
in data reporting and interpretation

Statistical criteria

In most instances, the reporting and interprefation of
data for the TRONM followed the recommendations
of the IBNMRR Survey Comparability Working
Group (for population-descriptor variables) and of the
Human Nuirition Information Service/National Center
for Health Statistics (INIS/NCHS) Analytic Working
Group {1993) (for nuirition-related heaith variables).
(See app. [fI.) 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 2 design-based approach,
representative of conditions that would yield the
soundest statistical conclusions. The minimum-
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 from a complex sample by the expected
variance of the same estimate if the sample bad been
drawn from a simple random sample. When there is
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= Table 2-1. Minimum sample sizes recommended for estimating a statistic reliably in specified proportions of a distribution given specified design
effects
Besign effect

Propotiion {p) 1.0 1.1 12 t3 14 1.5 1.6 1.7 1.8 1.9 20 2.5 3.0 35
0.9% 800 880 960 1640 1120 1200 1280 1360 1440 1520 1600 2000 2400 2800
0.95 160 176 192 208 224 240 256 272 288 K114 320 400 480 560
0.90 80 88 96 104 112 120 128 136 144 152 160 200 2406 280
0.85 53 59 &4 69 75 20 85 91 96 101 167 133 160 187
0.80 40 44 48 52 36 &0 64 68 72 76 80 100 120 140
.75 32 35 28 42 45 48 51 34 58 61 &4 80 36 112
— 30 33 36 39 42 45 48 51 54 57 60 75 SO 105
0.55 30 33 36 39 42 45 48 51 54 57 &80 75 S0 105
0.50 30 33 36 39 42 45 48 51 54 57 60 75 S0 105
0.45 30 33 36 39 42 45 48 51 54 57 60 75 G0 105
— 30 33 36 39 42 45 48 51 34 57 60 75 90 105
0.25 32 35 38 42 45 48 51 54 58 61 &4 B0 96 112
0.20 40 44 48 52 56 60 64 68 72 76 80 100 120 140
0.15 53 59 64 6% 75 80 &5 91 96 101 107 133 160 137
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 34 320 400 480 560
0.01 B0OG 880 960 1040 1120 1200 1280 1360 1449 1520 1600 2000 2400 2800

NOTE: For a simple random sample (SRS), sample size is detexmined based on the general rule for normal approximation: for mid-range proportions (0.25< p <0.75), the minimum
sample size is 30. For extreme proportions {(p < 0.25 or p 20.75), the SRS sample size (n) satisfies the mle: np =8 and n(1-p) 28. For a complex sample, minimum-sample-size
requirerents are adjusted for the relative inefficiency in the sample design by a factor equal to the design effect, where design effect equals complex-sample variance divided by
SRS variance,

SOURCE: HNIS/NCHS Analytic Working Group {1993).



no design effect, that ratio is equal to 1.0. Estimated
means or proportions in the graphs and tabies in
chapters 3 through 8 are marked with an asterisk if
they are potentially unreiiable. 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 assoming 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 esiimate) x
100, or as (8E of the proportion divided by the
proportion} x 100. In appendix VA, poteniiaily
unreliable estimated means or propostions are marked
with an asterisk, dagger, or foomote,

The TRONM also follows the philosophy expressed
by the EPONM in the second teport, Nutrition
Monitoring in the United States: An Update Report
on Nutrition Monitoring, 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
biclogically meaningful without further analyses. For
population charactesistics, or descriptors, categorized
into several levels (e.g., age categorized into age
decades), the observation of a consisient paitern
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 multipie-
compatison fechniques, could be applied to adjust for
the number of comparisons 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 I errors (falsely

concluding that a difference does not exist). The
Expert Consultants and LSRO shared the philosophy
of the EPONM when they were interpreting nufrition
monitoring data for the TRONM, that is, they were
more concemed 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
daia for the NNMRRP were originally designed for
specific purposes that help fulfill the role of the
administering agency in policy and program planning
and evaluation and in assessment of public health
status, For this reason, no single survey or
surveiltance system completely characterizes the
dietary and nuiritional status of the heterogeneous
U.S. population for nuirition 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.

Nationat surveys and surveillance systems

The national surveys and surveillance systems
participating in the NNMRRP, such as NHANES Il
1988-94, CSFII 1989-91, and BRFSS, target the
noninstitationalized population of various age ranges
who reside in households in the entire United States
or in the 48 conterminous States. Participation in
these surveys and surveillance sysicms requires 2
fixed address for mailings or personal interviews or,
for those surveys conducted by telephone interview, a
telephone. Because of these requirements, such Jarge
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 (Jong-term-care facilities and prisons),
and American Indians living on reservations.
Although samples for nationat surveys and
surveillance systems include ethnic subgroups such as
Asian Americans and Pacific Islanders, the pumbers
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
Tetal population 248,710,000
Civilian 247,759.000
White 208,704,000
Black 30,483,000
American Indian and Alaska Native 2,065,000
Astan and Pacific Islander 7,458,000
Group-quarters population, total'? 6.698,000
Institutionalized peopie, total® 3,334,000
Correctional institutions 1,115,000
Juvenile institudons 104,000
Nugsing homes 1,772,000
Coliege dommiiories 1,954,000
Military quarters 550,000
Emergency sheliers for homeless
people 190,000
People visible in strect locations 50,600

"These populations are not included in samples for nationally
representative surveys.

*These numbers inciude people in other types of group quarters
and other institutionalized people not shown separately.

SOURCE: 1.5, 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. Surveillance systems such as the
Pregnancy Nutrition Surveillance System (PNSS) and
the Pediatric Nutriton 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
Suppiemental Nutrition Program for Women, Infants
and Children (WIC). Such targeted systems include
only pregnant women, infants, and children who meet
eligibility requirements for program participation.
Althongh 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 patiems
even more difficult,
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Populaticn changes

The U.S, population is changing, and when survey
results are being inierpreted and future surveys are
being planned, atiention should be given io the
characteristics of #he population, particularly to
changes in dietary and nutritional status over time.
Characteristics of the population that are key to the
interpretation of nuirition monitoring data include

1) the size of the total population, 2} the distribution
of households of various sizes, 3} the age structure
(ot age-sex composition) of the population, 4) the
racial and etbmic composition of the population,

5) the percentages of women in the labor force,

6} the distribution of income, and 7) other
demographic shifis (e.g., migration {0 various regions
of the country and shifts between metropolitan and
nonmetropotitan areas).

The U.S. population continues {0 grow at a rate of
about 1% per vear. The total population was

248.7 million in 1990, By 2020, the total population
is expecied to be nearly 326 million, or an increase
in people using the food supply i the United States
of approximately 75 million (U.S. Bureau of the
Census, 1994). In particular, the population is
growing older, living longer, residing in smaller
households, and migrating principally to the South
and West. Expected changes in several
characteristics tmportant 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,
1594), 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 1680, when 61% of family
househoids were married-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 houscholds in 1980 to 29% in 1990.
Single-person households made up 23% of all



houscholds in 1980 and 25% in 1990. The number
of vnmarried couples living in the same household
increased by 80% from 1980 to 1990 (U.S. Bureaun of
the Censes, 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. W 1980,
11.2% of the population (about 25 million people)
was 65 years of age and older; in 1990, 12.5% (about
31 million) was in this age category. Between 1980
and 1990, there was a dispropostionate increase in
people 85 years of age and older. The average
annual growth rate of this group was 3.5%. In 1980,
0.9% of the population was 85 years of age or older;
in 1990, 1.2% was in this age category (HHS, 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 focd and about eating foods that meet
their special needs, such as low-sodium, low-fat, or
cholesterol-free 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 (1-3%) while population groups
45-54, 55-64, and 65 years of age and older are
expected to increase by 50-100%. In 1990, there
were about 31 million people 65 yeass of age and
older in the Unifed States; in 2020, there will be
about 53 million (1.5, Bureaun 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 1920 and 2020 (U.S. Butean 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, 13% for non-Hispanic blacks,
16% for Hispanics, and 7% for Asians. Implications
of these changes for puatrition monitoring are noted in
chapter 6.

Wornien 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 1o 58%. This trend suggests that there will
continue to be litile 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 1590 in the
United States was $29,943 in 1590 dollars. Median
incomes differed by race and Hispagic origin, with
median incomes of $31,221 for white households,
$18,676 for black households, and $22,330 for
Hispanic households. In 1990, nearly 14% of the
total population had incomes below the povesty level.
About 11% of the white population, 32% of the black
population, and 28% of 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 eiiher the "low-
income” category or the "high-income” category,
resulting in what ibe 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% lived in
nonmetropolitan areas. In that year, about 20% lived
in the Northeast, 24% in the Midwest, 34% in the
South, and 21% in the Wesi. Projections for 2010
suggest that the percentages of the population living
in the Northeast and Midwest will fall to about 18%
and 22%, 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 10 their new region.

Different age groups among surveys

Age ranges of individuals included in the most recent
cycles of CSFII 1989-91 and NHANES HI 1988-91
are broader than those included in earlier cycles of
these surveys. People of all ages were inciuded in
CSFI 19856-91, and individuals 2 months of age and
older were included in NHANES III 1988-91,
Previously, NHANES II 1976-80 and HHANES
1982-84 included people 6 months-74 vears of age.
CSFII 1985-86 included women 19-50 years of age
and their children 1-5 vears of age, and men

19-50 years of age. Inclusion of nearly identical age
ranges for NHANES JIii 1988-91 and CSHII 1989-91,
and use of uniform age groupings (IBNMRR Survey
Comparability Working Group, 1992} {or 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 CSFI 1989-91 and
NHANES 11T 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 atlows for certain
comparisons of data among NNMRRP surveys.
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Response and adjustments for nonresponse

Low rates of response in surveys raise concern about
the validity and generalizability of the surveys’ data.
When survey response raies are low, the demographic
characteristics that may be associated with food
consumption in the sample population may be
compared with the comesponding demographic
characteristics from another nationally representative
sample from a survey that bad an accepiable 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 I'V.

Nonresponse, which contributes to nonsampling
ITOTS, Thay cccur at various levels in surveys. For
example, in NHANES TH 1988-91, individuals in the
households inciuded 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 CSFII 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



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 io this update report are
discussed below,

NHANES il 1988-81

Overall analytic response rates for each survey were
calculated by multiplying the participation rates for
each susvey component. In NHANES HI 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 1-day recalls, which
resulfs 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 70%). 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 impuoting
missing data were reported by Ezzatt and Khare
(1991, 1992) and Ezzati-Rice et al. (1993, 1994).
Nonresponse bias has been evalpated for NHANES
IIT 1988-91, along with recommendations for
studying potential bias in any survey analysis (Khare
et al,, in press; Mobhadjer et al., 1954).

HHANES 1382-84

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 79% 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
1689,

CSFll 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 1-day intake information. Thus, the overall
analytic response rate for a 1-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 1989-81

To be considered for DHKS 1989-91, a CSFH
1985-91 household was required to have completed a
household interview before completing a DHKS
interview; of the households that completed a
household interview (67%), 85% compleied a DHKS
interview, The overall DHKS 1989-91 household
response rate, then, was 57% (67% x 85%).
Sixty-seven percent provided 3 days of dietary intake.
The overall analytic response tate 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
individuals in the same housebolds during a 3-day
period, 31% of targeted individuals completed the
first-day dietary intake and 25% completed the
dietary recalls and records for alt 3 days (Gueniher
and Tippett, 1993). A regression 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 CSFII 1989-91, which was more
recent and had a better response rate, CSFII 1989-91
data were used together with NHANES I 1988-91
and HHANES 1982-84 data io examine dietary
intakes of the general population and population
subgroups.

Data from the household portion of NFCS 1987-88
are used in this report t0 examine changes in
household food consumption and expenditures
between the NFCS 1977-78 and NFCS 1987-88.
Procedures ‘o adjust for nonresponse in the two
surveys were described by Fuller et al. (1993} and
Lutz et al, (1952, 1993). When the data on the
sociodemographic and economic characteristics of
households were examined, they appeared io be
adjusted sufficiently to provide reasonable estimates
of food consumption and expenditures at the
household level.

Sampte weights, varlances, and dasign
eftects

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 descripiive statistics that would have been
obtained if the entire sample had been surveyed, the
responses of each sample person must be weighted to
account for the prebability of being selected and for
the response rate, Likewise, because of complex
survey designs, estimates of variance cannot be
calculated directly using methods for random
sampiing, Variances that account for the effects of
sampling techniques, such as clustering and
stratification, must be calculated. Design eifects are
ofien used to estimate some of the effects of the
various sampling techniques used with complex
suwrvey designs (see table 2-1). A design effect is the
ratio of the actual variance of an estimate from a
complex sample o the expected variance of the same
estimate from a simple random sample.
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Recommendations on joint policy for variance
estimation and statistical reporting standards for
NHANES @i 1988-61 and CSFII 1989-91 were
summarized by the HNIS/NCHS Analytic Working
Group (1993). Methods to use in apalyzing
NHANES III 1988-91 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; Yeticy and Johnson, 1987). Similar
information is provided for users of CSFII data
(USDA, in press).

The anatyses of CSFIl 1989-91 and NHANES 1IJ
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
reporfing purposes, an average design effect of 2.3
across variables was assumed for CSFI 1989-91.
Variable design effects were used for all NHANES
and NHES analyses. Average design effects were
calcnlated 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 inciuded in this
report have been conducied using the guidelines of
the HNIS/NCHS Analytic Working Group, inasmuch
as possible, coupled with the experience and experiise
of statisticians in the agencies administering the
surveys and surveillance systems.

PNSS and PedNSS take advantage of information
already being collecied by public health programs.
Those surveillance systems' populations are thus
considered convenience sampies 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 aud PedNSS
data.

PNSS and PedNSS information is collected on each
individual who participates in certain public health
programs. CDC uses an extensive editing process ©
eliminate any invalid data items. Because these data



are from the whole population that is under
surveillance, they are not weighted. Variances are
niot calculated for the national data set.

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

The data-collection methods nsed 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 inttoduce in
applying the data to small geographic regions or
small subgroups of the population.

The methodology used for NFCS has traditionaily
inciuded 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 selecied to
provide for comparability over time. In CSFII
1989-91, 3 consecutive days of individual food
consumpton data were also collected by a singie
24-hour recall and 2 days of food records. In DHKS
198991, 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
couid 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 were knowledgeable about food
and food preparation, were {rained to use a food-
information guide to probe for detailed information
about the foods eaten. The in-home setting allowed
the interviewer to gather package-weight and
ingredient information from food labels and
descriptions of home-prepared mixtures from the food
preparess. Procedures for handling unusval foods and
interviewing situations were provided in the field

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

Data-collection methodologies for NHANES Tt
198R-91 included hounsehold 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 IH 1988-91 from several sources, including
independent expert working groups, pasticipants 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 Examination
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-interviewing 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 I 1988-91. The relevant protocols were
described in detail by Briefel (1994), Briefel and
Johnson (1990), Gunter and McQuillan (1990,
NCHS (1994), and Westat, 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 coliect 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 anthropometric
techniques, proper laboratory techniques for
hematology, and the basics of how to ask for
behavioral information. This {raining occuss over
2-to 3-year cycles, approximately, within the
participating States.
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Limitations of the data

Most epidemioiogical 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 characieristics and status of the
target population at single points in time; however,
extreme caation must be exercised when cross-
sectional dafa collected on different samples of the
population at different times are used o 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 disiribution than 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, efror.
Estimates of the upper and lower percentiles are less
religble because the variability inherent in these
values and the effect of bias are greater at the
extremes of the distribution, even for the population
as a whote.

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
purposes of the survey—result in differsnces in
sampling strategies that can limit comparisons of data
among surveys. The use of different questions,
interview methodologies, and analytical laboratory
methods for different surveys or between different
cycles of the same survey precludes some direct
comparisons of data. In addition, the use of different
cutoff values among and within surveys may result in
the evaluation of different aspects of nufritional or
health stats, and the results may not be comparable.
Discussions of data presented in chapters 3 through 8
include cautions about comparisons becanse of such
differences.

The target populations of particular surveys may
restrict comparisons of data among surveys. For
example, because of the high-risk populations
targeted in PNSS and PedNSS, data from these two
surveillance systemns cannot be used to characterize
the status of all pregnant women, infants, and
children. Nonetheless, the data are valuable for
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identifying some nuirition-related parameters of
concem, 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
COmPparisons 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 may be the resuilt of
differences in definition of anemia or methodological
differences as well as, or instead of, population
differences.

Appropriate uses of the data

Data collecied from nationaily representative samples
can be used to describe the total population and some
large subgroups of the population but not all age or
racial/ethnic subgroups. With appropriate
oversampling 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 may be used to provide
assessments of dietary status, nuiritional 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 coliected. The
dietary, nutritional, and nuirition-related heaith status
of individuals cannot be determined from data
collected for nuttiion monitoring purposes, however.
Issues to counsider when these data are being used t©
evaluate changes over time are discussed in the
following section,

The interpretation of epidemioclogical 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 indicators that are



associated with a large degree of uncertainty (Ware
et al., 1981). However, when supported by clinical,
pathological, and experimental evidence, results from
epidemiological studies can provide a basis for
making jpdgments of causality. The U.S. Surgeon
General’s Advisory Committee on Smoking and
Heaith (HEW, 1964} suminarized 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 maiter of
Jjudgment which goes beyond any statement of
statistical probability. To judge or evaluate the
causal significance of the association between the
attsibute 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 asscciation

¢} 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, nuiritional status, nutrition-
related health conditions, and statistical associations
rather than to establish causal relationships. It should
also be noted that ailthough 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 fimes must be done carefully. To establish
that there are differences in dietary intakes over time,
certain conditions must be met (Guenther et al.,
1994). The survey designs and sampling strategies
must vield estimates for the same or neatly the same
target popufation. The dietary data-collection
methodologies should be the same or very similar.
The values in the survey putrient data bases shoutd
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 nuttitional status or nufrition-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 mnderlie the analytical procedures. If changes
are made in the survey design, the data-collection
methodology, laboratory analyses, or statistical
analyses, comparison studies are needed to defermine
whether data are directly comparable and, if not,
whether adjustment is possible (Johnson and Woteki,
1990). Ali comparisons should be evaluated to
determine whether observed changes (or lack of
changes) are real or artifactual.

Data for surveillance systems are collected
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 reflecting trends
in the targeted populations over time. Changes in
methodologies and in the guality of data may also
affect apparent trends in the targeied populations.

Few comparisons over time were made in the
TRONM., When comparisons were made over time,
consistency in survey designs, sample selection, and
data-collection methodologies were examined
carefully.
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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 nutritionat
needs of the U.S. population and for examining
relationships between focd and nuirient availability
and nuirient-disease associafions. Economists find
these data particnlarly vseful when estimating how
responsive consumer demand is to changes in price
and income (Puinam and Allshouse, 1993).

Figure 3-1 highlights the relationships of the various
components of the food supply to the oiher
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 commeodities 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 amounis 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 tum of the

century. The types of data that can be derived from
the U.8, food-supply series inchude 1) the total
available supply of food commodities per year,

2) per capita consumption of food commodities per
year, 3) per capita per day nuirient availability, and
4) estitnates of percentage contributions made by
major food groups to nutrient availability. These
four types of data and the sources of these data are
summarized in table 3-1. Because food-supply data
extend back to 1908, they are often used o examine
trends in the total available food supply and in the
amount of food and nutrients available for
consumption in this country,

Most data are collecied near the farm and at primary
processing levels. UUSDA's Economic Research
Service (ERS) converis food available for
consumption from primary weight to retail-weight
equivalents using conversion factoss 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 smail
nuiber of foods (approximately 400) need to be
measured to account for all the different forms of
food marketed in the United States (Gerrior and
Zizza, 1994).
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Table 3-1. Types and 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

Source of daia

Annual total available supply of food commeodities in the
U.S. food supply

Annual per capita consumption {disappearance of food
commodities in the U.S. food supply)

Daily per capita availability of autrienss in the U.S, food
supply

Food sources of nutmients in the U.S. food supply

U.8. Food Supply, 1970-92 (USDA, ERS)

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

Nugient Content of the U.S. Food Supply, 1909-50
(USDA, ARS)?

Nutrient Comient of the U.S. Food Supply, 1909-90
(USDA, ARSY

WUSDA, U.S. Department of Agricultme; BRS, Economic Research Service; ARS, Agricultural Research Service.
“On Dec. 1, 1994, the U.S. Food Supply Series work conducted by ARS was transfezred to the Center for Nutrition Policy and Promotion

(USDA, CNEP).

SOURCE: LSRO, 1994,

Types and sources of data

The U1.S. food-supply series is derived from records
of commodity flows fiom production 1o end uses
(Putnam and Allshouse, 1993). Supply and
utilization balance sheets are developed for each
major commodity from 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 (ie.,
“utilization"). The amount of food that remains after
subtracting these nonfood uses from the total
available supply represents food that "disappears”
into the marketing system and is thus availabie for
human copsumption. This residual component is
often referred to as "food disappearance.” Food
disappearance data serve as a basis for estimating
annnal per capita consumption, which is done by
dividing total food disappearance by the total U.S.
popuiation on July 1. Per capita per day nuirient
availability is subsequently calculated from per capita
consumption data. These key relationships are
suminarized below:

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

Disappearance = total available food supply —
utilization

Consumption is a function of disappearance, or
Consumption = f; (disappearance)

Per capita consumption = consumption/U.S.
population

Per capita nutrient availability is a fonction of per
capita consumption, or

Per capita nufrient availability = £, (per capita
consumption)

For further information on the methodology used for
calculating food-supply estimates, refer {0 the repons
Nutrient Content of the U.S, Food Supply, 1909-1990
(Gerrior and Zizza, 1994) and Food Consumption,
Prices, and Expenditures, 1970-92 (Putnam and
Alishouse, 1993),

Total avallable food supply

The three components of the total available supply of
a food commodity—production, imports, and
beginning-of-the-year inventories—are directly
measurable or estimated by various agencies of the
Federal Government and private industry (Putnam
and Allshouse, 1993). Information on farm
production, inventoties, and some processed products,
inciuding manufactured dairy products, comes from
USDA's National Agricultural Statistics Services
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{NASS). Data on fats and oils and flour production
are obtained from the Current Industriat Reports of
the Burean of the Census. The Bureau of the Census
aiso provides foreign-trade data and estimates of
territorial shipmenis. Trade-association data are used
when available and appropriate. ERS updates data on
the total available supply of food commodities
amnually. The most recent update of data available at
the time this report was prepared covers the period
1970-92 (Pumam 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 tirne this report
was prepared is for 1970-92 (Putnam and Allshouse,
1993). These data represent the amouyt 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 time 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 commoditics 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,"
beiow,

Per capita nutrlent availabllity

Estimates of the nutrient content of the food supply
are available for food energy; the three energy-
yielding nutrienis (protein, carbohydrate, and total
fat); saturated, monounsaturated, and polyunsaturated
fatty acids; cholesterol; 10 vifamins; and 7 minerais,
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Nutrient per capita estimates are based on food
disappearance; thus, these data represent the amount
of nutrienis available for consumpiion rather than the
amount of nutrients ingested by individuals. Per
capita nuirient estimates are computed by USDA's
Center for Nutrition Policy and Promotion (CNFPP).
Because of a two-year time lag between release of
pey capita consumption and nufrient availability data,
the most recent update on nutrient availability is for
the period 1970 through 1990 (Gerrior and Zizza,
1994).

Nutrient availability estimates are derived from data
on the annval amount of food available for
consumption from ERS and from nuiriert
composition data from the Agricultural Research
Service's Nutrient Data Laboratory (NDL), Nuirient
availability is caicuiated by multiplying the amount
(in pounds per capita per year) of each food used
{(disappearance) by the amount of each of the 24
mmtrienis or of foed cnergy contained in the edible
portion of the food (Gerrior and Zizza, 1994). The
mutrient 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 inciude nutricnis from parts of foods
that are edible but not always eaten, such as
separable fat on meat, but they excinde 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 yeast, 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, techniological advances in food
processing, and marketing practices (Gerrior and
Zizza, 1994). Also reflected i 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 cstimate
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,



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. Discussion is
geared toward food commodities that relate to public
health and dietary guidance issues that were relevant
during that period. Trends in total available focd
supply differ from trends in per capita consumption
(disappearance) because the former reflects the total
amount of a food commodity that is available for
consemption 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 t0 update
information from the second report on nulrition
monitoring (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 report.
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 (Putham and Allshouse, 1993)
and review articles by Putnam (1993, 1994).

This section also provides a brief review of trends in
nutrient availability for the 20-year period from 1970
to 1990 and updates data from the second report on
nutrition monitoring. The percentage contributions
that major food groups made to nuirient 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 U.S. Food Supply, 1909-1990 (Gerrior
and Zizza, 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 19592. For the purposes of this
chapter, import share is defined as the quantity of a
focd commodity that is imported into the United

States, divided by the total available supply of the
food commodity in the U.S. focd 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 commeodities reflects population
growth and increased consumer demand. Between
1972 and 1992, the total available supply of chicken
and furkey (ready-to-cook weight), cheese, nuts other
than peanuts and coconut, and fresh noncitrus fruits
(farm-weight equivalent) more than doubled (tabie
3-2). During this time, increases of more than 40%
were apparent in the total available supply of fish and
shelifish (edible-meat weight), butier, shortening,
salad and cooking oils, fresh apples (farm-weight
equivalent), frozen fruit (product weight), fresh
potatoes (retail-weight equivalent), wheat flour, rice
(rough-eqguivalent basis), dried edible beans (farm-
weight equivalent), peanuts, tea (leaf equivalent), and
cocoa (cocoa bean equivalent).

Between 1972 and 1992, imports of fish and shelifish
increased steadily in the United States, from

1,350 million Ib in 1972 to 2,100 million b in 1992;
however, despite these increases, import share
declined from 40% to 35%. Im coutrast, imports of
fresh noncitrus fruits excluding apples and melons
jumped 117% between 1972 and 1992 and
maintained an import shase of 50-60%.

During the late 1970s, sice imports reached an all-
time Iow of 0.1 million hundredweight (Cwt)

(1 hundredweight = 100 lb), with an impost share of
less than 1%. In 1992, imports of rice peaked at

5.3 miltion Cwt and commanded 3% of the total
available rice supply in the United States. Between
1972 and 1982, imporis of oats peaked at 3.5 million
bushels in 1982, when import share was less than
1%. Qat imports jumped to 50 million bushels in
1992, with import share increasing to 11%. Increases
in import share of cats 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 producis (rolled oats, cat
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 10
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, 1972-81, and 1982-92°

Year Percent change
Food commodity 1972 1981 1982 1992 197281 198292 197292
Red meat (million pounds)? 41,303 42251 40,860 44932 23 100 8.8

Beef 24739 24,564 24 811 25,944 0.7 4.6 49

Pork 15,351 16,846 15,177 18,267 9.7 204 15.0

Veal 503 463 476 317 -80 -334 -37.0

Lamb 710 378 397 404 —46.8 18 —43.1

Pouliry (millicn pourds)®
Chicken 0036 12,657 12,766 21,736 490.1 70.3 140.5
Turkey 2,132 2,734 2,711 5,042 282 86.0 136.5
Fish and shellfish (million pounds) 3,340 3,990 32955 5,952 19.5 50.5 782
Eggs (million dozen) 5,801 5,849 5822 5,900 0.8 1.3 1.7
Dairy products (million pounds)* 125,168 146,807 155013 168,658 173 8.8 347

Whole milk,
condensed/evaporated 1,526 1,081 1,083 933 -29.2 -13.8 —3890

Nonfat dry milk 1,315 1904 2,292 1,089 —44.8 -52.5 -17.2

Cheese 3,090 5215 5,786 7,191 68.8 243 132.7

Fats and oils {million pounds)

Butter 1,201 1,536 1,689 1919 279 13.6 598

Margarine 2421 2,651 2,657 2,908 9.5 94 20.1

Shoriening 3,859 4422 4,499 5,866 14.6 30.4 520

Salad and cocking oils 4,014 5,553 5,624 6,879 383 223 714

Fruit {million pounds)

Fresh fruit’ 17,524 23,294 23,240 29972 329 2990 710
Citrus 7,129 7,741 7450 8,657 8.6 162 214
Apples 3,446 4,592 4,734 6,005 333 26.8 743
Other noncitns 6950 10,961 11,056 15,310 577 38.5 1203

Frozen fruit® 1,373 1,265 1,363 2,085 =79 5340 519

Vegetables (million pounds)
Fresh potatoes® 44,572 49,156 52,430 62,666 10.3 19.5 40.6
Flour and cereal products

Wheat (millios bushelsy 2,531 3,777 3,932 3,001 49,2 -23.7 18.6

Wheai flow
(1,008 hundredweight) 250918 285,132 292,403 373,990 13.6 279 49.0

Rye (million bushels)’ 83 23 26 18 -72.3 -30.8 -78.3

Rice (million hundredweight)® 106 172 200 187 62.3 -6.5 76.4

Com (milkion bushels)’ 10,284 9,511 10,772 10,583 -7.5 -1.8 29

Oats (miliion bushels)’ 1,291 GBR 748 472 467 -36.9 —63.4

Legumes and nuts

Dry edible beans
(million pounds)® 2,592 4,464 4,008 3971 72.2 -09 53.2

Dry edible peas (miltion pounds)’ 53 602 604 608 134 0.7 145

Tree nuts (thosand pouands)® 575467 998844 1,054,103 1336409 736 268 1322

Peanuts (miilion pounds)'® 3.669 4,397 4,199 5,341 19.8 2712 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,

1972-62, 1972-81, and 1982-92—continued

Year Percent change
Food commodity 1672 1981 1682 1992 1972-81 198292 197292
Cane and beet sugar
(1,000 short tons) 124446 14,380 12439 12,779 -0.5 2.7 -115
Coffee (million pounds)™ 2,878 2,250 2,354 2,991 ~21.8 271 39
Tea {million pounds)™ 151 190 170 216 258 27.1 43.0
Cocoa {million pounds)” 933 944 849 1,638 12 92.9 75.6

"Total available supply data were rounded to the nearest whole number. A hundredweight equals 100 Ib, A short ton equals 2,000 1b.
Data for 1952 are preliminary except for frozen fruit, fresh potatoes, and dry edible beans. Preliminary data for veal from 1591 are
presented because 1992 data were not available. Eggs include shell eggs and the shell-egg egnivalent of dried and frozen eggs. The
"other fresh noncitrus fiits” category includes apricois, avocados, bananas, cherries, cranberries, grapes, kiwi fruits, mangoes, nectarines,
papayss, peaches, pears, pineapples, plums, prunes, strawberries, and melons. The “tree nuts" category includes slmonds, filberts, pecans,
walnuts, Brazil nuis, pigrolias, pistachios, chestnuts, cashews, macademias, and miscellaneous nufs.

arcass weight.
*Ready-to-cook weight.

“‘Milk equivalent, estimated on a milk-fat basis. Individual dairy products are estimated on a product-weight basis.

*Farm weight.
*Product weight.
"Grain equivalent.

*Rough equivalent, which includes milled rice converted to Tough basis at annual exiraction tate.

*Shelled basts.
®Barmers' stock basis.
HGreen bean equivaleat.
2] eaf equivalent.
“Cocoa bean equivalent.

SQURCE: USDA, U.S. Food Supply, 197252 (Putnam and Allshouse, 1993).

avaitable supply of eggs, butter, and iceberg letfuce
in this country is impozrted, for example, whereas
more than 99% of the total available supply of
coffee, tea, cocoa, and tropical oils is imported.

Per capita consumption, 1972-92

Less red meat and more pouliry and fish were
available for consumption in 1992 than in 1972
(table 3-3). On a boneless, frimmed basis, per capita
consumiption in 1992 averaged 18 b less beef, 25 1b
more poultry, and 2 Ib more fish and shellfish than it
was in 1972 (fig. 3-2). Red meat accounted for 60%
of total meat available for consumption in 1992,
down from 69% in 1982 and 73% in 1972. Chicken
and tarkey accounted for 32% of total meat available
for consumption, up from 24% in 1982 and 20% in
1972. Fish and shelifish accounted for 8% of total
meat available for consumption in 1992, up from 7%
in 1982 and in 1972.

Between 1972 and 1992, per capita consumption of
beef dropped 22% (boneless, trimmed eguivalent).
Availability of beef reached a high of 89 ib per
capita in 1976, dropped in the late 1970s, remained
consistent vntil 1987, and has declined steadily since
1687. Despite yearly fluctuations, per capita
availability of pork has been relatively stable over the
vears. Per capita consumption of veal, lamb, and
mution 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 62% and per capita consumption of turkey
doubled. Per capita consumption of fish and shellfish
increased 18% (boneless, trimmed equivalent)
beiween 1972 and 1992, Shelifish acconnted for
29% of all fish available for consumption in 1992, up
from 23% in 1972. The amount of shell eggs
available for consumption declined 33% between
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 capita amount of selected food commodities available for consumption (per capita
consamption) in the U.S. food supply and percent change, 1972-92, 1972-81, and 1982-92!

Year Percent change
Feod cominodity 1972 1981 1982 1692 1972-81 198292  1972.92
Red meat (pounds)® 131.8 1251 1198 1141 -5.1 —-48 -13.4
Beef 80.3 72.8 72.5 62.8 9.3 -134 -21.8
Pork 47.8 499 449 49.5 44 102 3.6
Veal 1.6 i3 1.4 0.8 -18.8 —429 -50.0
Lamb and mutton 2.2 1.0 11 1.0 -54.5 -9.1 -54.5
Poultry (pounds)? 354 419 420 60.1 184 43.1 69.8
Chicken 283 33.5 33.7 459 184 362 62.2
Turkey 7.1 8.3 8.3 14.2 16.9 71.1 1000
Fish and shelifish (pounds)* 12.5 12.6 124 14.7 08 18.5 17.6
Eggs (number) 303 264 264 234 -129 -114 =228
Shell 268 232 230 180 -134 -21.7 -32.8
Processed 35 3z 34 54 -8.6 588 343
Dairy products (pounds)? 5596 5406 5346 5646 -34 1.8 09
Whole milk (plain) 2064 1363 1303 81.4 320 -37.5 -5%4
Low-fat milk (plain) 39.2 726 73.5 99.3 852 35.1 153.3
Skim milk (plain} 124 11,3 10.6 25.0 -89 135.8 1016
Flyid-cream products 5.2 5.7 59 8.0 9.6 356 53.8
Yogart 1.3 25 2.7 43 G2.3 592 2308
Cheese 130 18.2 199 26,0 40.0 30.6 100.0
Ice cream 174 174 17.6 164 -1.1 -6.8 6.8
Ice milk 7.6 7.0 6.6 7.1 -79 716 -6.6
Sherbet 1.5 1.3 1.3 13 -133 0.0 -13.3
Other froven dairy products 1.3 0.9 09 44 -308 3889 238.5
Fats and oils (pounds)* 56.6 60.5 61.3 68.6 69 119 21.2
Butter 50 472 43 42 -16.0 ~2.3 -15.0
Margarine 11.1 111 110 11.0 0.0 0.0 0.9
Edible tallow NA L0 1.3 24 — 84.6 —
Shortening 17.6 18.5 186 224 5.1 204 2713
Salad ard cooking oils 16.8 218 219 256 29.8 16.9 524
Fats and otls (pounds, fat-content basis)
Animal fats 13.3 11.7 1i4 104 -12.0 -38 -21.8
Vegetable fats 400 457 468 55.2 142 17.9 38.0
Fruits (pounds)* 2225 2533 2542 2629 147 34 18.2
Fresh 943 1037 1073 1227 10.0 144 30.1
Citrus 27.1 234 234 24.3 -13.6 38 -10.3
Noncitrus 67.1 80.2 839 98.4 19.5 17.3 46.6
For processing 128.2 1516 1469 1402 182 -46 94
Vegetables excluding legumes (pounds)® 3322 3261 3279 3791 -1.8 156 14.1
Fresh 1518 1429 1463 1642 -39 10.0 8.2
For processing 1804 1832 1786 2149 16 203 19.1
Potatoes (pounds)®
Fresh 55.5 440 452 45.8 -20.7 35 -15.7
For freezing 143 20.7 19.3 259 44.8 342 81.1
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Table 3-3. Annual per capita 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 1982-92—continued

Year Percent change
Food commodity 1672 1981 1682 1992 1972-81 198292 197292
Flour and cereal producis {pounds) 1329 1454 1478 1870 5.4 26.5 40.7
Wheat flour 1098 1158 1169 1383 5.5 183 26.0
Rice 70 10.9 118 168 557 424 140.0
Com products 9.7 13.3 13.8 219 37.1 587 1258
Qat products 44 3.6 36 8.5 -18.2 136.1 932
Breakfast cereals (ready-to-cat) 8.6 9.8 59 113 14.0 14.1 314
Legumes and puts (pounds)
Dry edible beans* 6.0 54 6.5 7.5 ~-10.0 154 250
Dry field peas and lentils* 0.8 0.6 04 0.6 ~25.0 50.0 =250
Tree nuts (shelled basis) 20 19 22 24 -50 9.1 200
Peanuts (kernel basis) 5.7 55 6.0 6.5 -3.5 83 140
Candy and other confectdonery products
(pounds) 19.1 162 16.9 20,7 ~15.2 225 8.4
Total caloric and low-calorie sweeteners
{pounds, dry basis) 1360 1323 1327 1660 i.8 251 - 217
Caloric sweeteners 1249 1241 1232 1433 0.6 163 147
Refined sugar 102.3 794 737 645 224 -12.5 -37.0
Com sweeteners 21.1 435 48.2 774 1062 60.6 266.8
Low-calorie sweeteners 51 8.2 95 24.3 60.8 155.8 376.5
Nonalcoholic beverages (gallons)
Coffee 33.6 260 259 2738 ~22.6 7.3 -173
Tea 73 7.2 69 7.0 -14 14 ~4.1
Soft drinks 26.2 354 35.3 441 35.1 249 683
Botiled water NA 27 30 8.2 — 173.3 —
Milk 319 27.1 264 253 126 4.2 ~184
Fruit julces 55 7.0 6.7 68 213 1.5 23.6
Alcoholic beverages (gallons) 37.2 43,1 42.3 374 159 -11.6 0.5
Beer 31.5 36.9 36.3 3.7 17.1 -99 38
Wing 26 33 33 27 26.9 -182 38
Distilled spirits 31 29 28 20 —6.4 -28.6 -35.5

*Daia for 1992 are preliminary for all commodities except milk, fluid cream products, yogust, fruits, vegetables, flour and cereal products,
legumes, and nonalccholic and alcoholic beverages. Data from 1991 are presented for peanuts, total calomc azd low-calorie sweeteners,
and low-calorie sweeteners because 1992 data were not available. "Fluid-cream products” includes half-and-half, light and heavy cream,
sowr cream, and eggrog. The "other frozen dairy products” categery includes mellorine, frozen yogrt beginning in 1981, and other
nopstandardized frozen dairy producis. Tetal caloric sweeteners inciude refined sugar, com sweeteners ¢high-fructose coin syrup,
glucose, ard dextrose}, honey, and maple, cane, molasses, sorgo, and refiner’s syrup. Data for low-calorie sweeteners (saccharin and
aspartame) are based on sugar-sweetness equivalent, which assumes that saccharin is 300 timnes sweeter than sugar and that aspartame is
200 tmes sweeter than suger. "Milk" in the "nonslcoholic beverages" category includes whole, lowfat, and skim milk and buftermilk.
The "fruit juices” category includes orange, gvapefruit, lemon, lime, apple, grape, and prune juices. Data for “alcoholic beverages" are
based on an adult population 21 years of age and older. NA, not available.

“Boneless, frimmed.

*Milk-equivalent, estimated on 2 milk-fat basis. Individual dajry products are estimated or a product-weight basis.

“Product weight.

*Parm weight,

“Retail weight,

"Breekfast cereals” is not an exclusive subcategory under "Flowr and cereal products” {e.g., breakfast cereals made from wheat flour are
included under "Wheat flour™).

SOURCE: USDA, U.S. Food Supply, 197252 (Putnam and Allshouse, 1993).
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Figure 3-2. Annual per capita consumption of meat, poultry, and fish and sheilfish, by year, 1972-92

NOTE: Data are based on bonelsss, trimmed equivalent.

SOURCE: USDA, U.S, Food Supply, 1970-92 (Putnam and Allshouse, 1893).
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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 availability 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 (Putarm, 1993; Putnam and
Alishouse, 1993).

Per capita consumptior of all dairy products,
including butter, was 565 1b in 1992, up 10 Ib from
1682 and 5 1b from 1972, measored 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 animal consvmption of all beverage milks (plain
and flavored) declined by 49 1b per person between
1972 and 1992, vse 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
frozen dairy products increased 11% between 1982
and 1992. Much of this increase can be explained by

higher consumption of frozen yogurt (Puimam, 1993).
In 1992, more than four times as much frozen yogurt
was available for consumpiion than in 1982.

The apparent trend toward greater use of lower-fat
milk is consistent with increased public ¢oncern
about cholesterol and animat fat (Puinam, 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 ¢half-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%
between 1972 and 1992, more vegetable fafs and oils
and less animal fats are being used today. This trend
may reflect efforis by consuiners 10 switch from
saturated to unsaturated faity acids (Putnam, 1993),
In 1992, per capita consumption of fats and oils such
as butter, margarine, shortening, and salad dressings
was 66 1b, up 7 Ib from 1982 and 12 Ib from 1972
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Figure 3-4. Annual per capita consumption of milk, yogurt, and cheese, by year, 1972-92

SOURCE: USDA, U.8. Focd Supply, 1970-92 (Putnam and Allshouse, 1933).
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(fat-content basis, i.c., based on the propertion of fat
in the product). Between 1972 and 1992, per capiia
use of butter declined 16% vhile use of margarine
fell only siightly. In contrast, increases wese seen for
salad and cooking oils, up $2%, and shortening, up
27%.

The amount of edible beef taliow available for
consumption was 2.4 Ib per capita in 1992, 1 Ib
higher than in 1991, This dramatic increase is
perplexing and requires further study (Putmam, 1993).
According to data from the U.S, Department of
Commerxce, edible tallow production rose 26%
between 1991 and 1992. This increase is attributed
largely to changes in the amount of fat tsimmed from
cuts of beef. In response to lower beef consumption
since 1985 and consumer concern about iotal fat,
saturated fatty acids, and cholesterol, retailers have
begun to trim fat from beef cuts more closely to the
meat (Putham and Allshouse, 1993). Another factor
confributing to increases in per capita consumption of
tallow is that the task of trimming excess fat from
retail cuts of beef shifted from redailers in the late
1980s to large meatpackers in the 1990s. Trimming
fat in large meatpacking plants permiis a more
efficient production of edible tallow. Thus, an
increased supply of wimmed fat has led 0 an
increase in the production of edible tallow.

As noted earlier in this chapter, the apparent increase
in per capita use of fats and oils may not accurately
reflect trends in actval wse. 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 restaprants and processed by renderers for use
in animal feeds, pet foods, and industrial operations
and for export now annuaily amoums to about 6 Ib
per capita, or about 9% of the 1592 fotal per capita
disappearance of fats and oils (Pumam, 1993). A
1993 study estimated that about 50% (or more) of
deep-frying fat useq in food-service operations is
discarded after use and is not available for
consumption (Hunter and Applewhite, 1993). The
difficulty in adjusting the food-supply estimaies o
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 b per capita between 1972 and 1992, with
coasumption of rice up 140%; corm products (com
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 (Putham, 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-cat cereals) were also apparent between
1672 and 1992.

Per capifa consumption of fruits and vegetables,
excluding wine grapes, in 1992 was 650 Ib (farm-
weight equivalent), up 10% from 1982 and 16% from
1972 (fig. 3-5). Consumption of fresh finit was

123 ib {farm-weight equivalent) per capita in 1992,
up 14% from 1982 and 30% from 1972. Higher
availability of fresh noncitrus fruits, such as bananas,
grapes, and melons, accounted for much of this
increase (Putham, 1994). Consumption of fresh
potatoes and other fresh vegetables excluding
jegumes was 164 1b (farm-weight equivalent) per
capita in 1992, up from 152 Ib 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 freezing increased
from 150 Ib in 1972 to 182 Ib 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 130% and 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
consumption of beans and other legumes (Putnam,
1994). Between 1982 and 1992, use of dried field
peas and entils jumped 50%.

The amount of caloric sweeteners available for
consumption reached a high of 143 Ib 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 (HFCS), increased more



Paounds

240 240
-+ Fruits for processing
-------- Vagstables for processing
220 —— Fresh futie dezo
60 w——-= Frash vagetables e
200 T, LLE T, o . .‘..‘.n“ -1200
11 S— J— *tessumnnaneay P S— el 180
- e
180 I\\ - — T 160
e - - bl — - ":::-—-—--_-"':_ - -— -
4ol / - -«....::1—-""‘ ""‘-...-""- - - \._ 140
o — -
e
106 —— R {100
o -180
&D- —6¢
40+ d40
@ Jdoo

1}

7 T T 7 i T ! T 7 T T 7 T T T T ¥ T T
1972 1973 1974 1975 1976 1677 1978 1970 1080 1881 1582 15983 1584 1085 1986 1087 1688 1889 1030 1891 1082

G

Figure 3-5. Annual per capita consumption of fruits and vegetables {fresh and for processing), by year, 1972-92

MNOTE: Data are based on farm-weight equivalent. Fruits for precessing includes frult 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
aspartaine on the market in the eaily 1980s. Much of
the displacement of sucyose by HFCS and aspartame
has been in soft drinks (Puinam, 1994). Between
1976 and 1992, per capita consumption of soft drinks
was up 25%. Between 1976 and 1992, per capita
consumption of soft drinks was greater than that of
coffee, milk, 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 heer and
spirits reached record highs in 1981 and has declined
steadily since this time., Wine consumption peaked
in 1985 and 1986 and has also declined steadily since
then. Data on trends in per capita consumption of
alcoholic beverages in a sample of people 14 years of
age and older are available from the Alcchol
Bpidemiologic Data Sysiem (AEDS) (Williams et al.,
1993). AEDS data are based on sales collected
directly by AEDS or provided by beverage-industry

sources. For 1991, AEDS received reports on
beverage sales and/or tax receipts from the District of
Columbia and from 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 converis gatlons of sold or
shipped beer, wine, and spirits into gatlons of ethanol
(pure alcobol). To estimate the ethanol content of
alcobolic heverages, the following conversion
coefficients, in use since 1977, were used: 0.045 for
beer, 0.129 for wine, and 0.414 for spirits (Doemberg
and Stinson, 1985).

AEDS data for the years 1983-1991, an uwpdate to the
table that provided AEDS data for the years 1977-84
in the second nutrition monitoring seport (LSRO,
1989}, are shown in iable 3-4. The decrease noted
during the first 4 years of the 1980s coniinued
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 1.2%. This increase
reflected a surge in sales before the 1991 Federal
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SOURCE: USDA, U.S. Food Supply, 1670-92 (Puinam and Allshouse, 1933).

Table 3-4. Per capita amounts of ethanol soid
annually, based on the U.S. population 14 years of
age and older, by year, 1985-91 (gal}

All

alcoholic

Year Beer Wine Spirits  beverages
1985 133 £33 0.80 2,62
1986 134 .39 0.85 2.58
1987 1.34 0.38 0.83 2.54
1988 1.33 036 0.80 249
1989 131 0.34 0.78 243
1990 1.34 0.33 0.78 246
1991 1.29 0.30 Q.72 231

SOURCE: Alcohol Epidemiologic Data Systemn (Williams

et al,, 1983).

46

Excise Tax on alcoholic beverages. Between 1930
and 1991, a 6% decrease in per capita ethanol
consumption was seen. Ethanol consumption from
beer decreased 4%, whereas consumption from wine
decreased 9% and consumption from spirits decreased
8%. These findings suggest a continuation of the
1980-89 trend of decreasing per capita ethanol
consumption. It shounld be noted that per capita
conswmption values from the ERS and AEDS
underestimate average alcohol consumption of
drinkers because both drinkers and nondrinkers are
incinded in the denominator.

Per caplia nutrient avallabllity, 1970-90

Per capita per day availability of food energy in the
food supply increased from 3,300 calories in 1970 to
3,700 calories in 1990 (table 3-5). This 12% increase
reflects higher levels of all three encrgy-yielding
nutrients (protein, carbohydrate, and total fat),
Between 1970 and 1990, the proportion of calories



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, 1970-50, 1970-80, and 1981-90

Year Percent change
Nutrient or food component 1970 1980 1981 1990 1970-80 1981-60 197090
Food energy (kcal) 3,300 3,400 3,400 3,700 3.0 8.8 12.1
Protein (g) 99 98 98 105 -1.0 71 6.1
Carbohydrate (g) 383 404 393 452 55 15.0 18.0
Total fat (g) 159 161 151 165 1.3 2.5 3.8
Saturated fatty acids 61 60 59 59 -15 0.0 =33
Monounsaturated fatty acids 66 65 65 67 -15 3.1 [ ]
Polyunsaturated fatty acids 27 31 31 32 14.8 3.2 185
Cholesterol (mg) 490 450 440 410 -8.2 —68 -16.3
Vitamins!
Vitamin A (g RE) 1,500 1,490 1,480 1,420 (.7 -4.1 ~5.3
Carotenes (pg RE) 500 570 570 620 140 88 240
Vitamin B (mg o-TE) 134 13.7 13.7 15.7 22 146 7.2
Vitamin C (mg) 168 112 108 110 3.7 1.8 18
Thiamin {mg) 20 2.4 24 25 20,0 4.2 25.0
Riboflavin (mg) 24 2.5 2.5 26 42 4.0 83
Niacin {mg) 23 26 26 28 13.0 1.7 21.7
Vitamin B, (mg) 2.1 2.0 20 2.2 -4.8 10.0 48
Folate (mg) 280 287 285 296 2.5 39 57
Viiamin B,, (mg) 104 9.4 9.5 87 -9.6 -8.4 -16.3
Minerals (mg)
Caicium 870 850 840 920 -2.3 9.5 57
Phosphorus 1470 1,490 1480 1,600 14 g1 8.8
Magnesium 320 320 320 350 0.0 94 9.4
Iron 15.5 15.8 159 193 26 214 24.5
Zinc 12.6 123 123 127 2.4 33 0.8
Copper 1.6 1.6 16 1.7 0.0 62 6.2
Potassium 3,510 3410 3,360 3,540 -2.8 54 0.8

'RE, retinol equivalents; @-TE, a-tocopherol equivalents,

SOURCE: USDA, Nuirient Content of the U.S. Feed Supply, 1509-90 (Gerrior and Zizza, 1994).

from protein remained stable at about 12%, the
proportion of calories from carbohydrate increased
from 46% to 49%, and the proportion of calories
from total fat decreased from 43% to 40%.

Between 1970 and 1990, availability of protein rose
from 99 to 105 g per capita per day. This 6% rise
reflects a greater use of grain products, cheese,
yogurt, and low-fat mitks. Availability of
carbohydrate jumped 18%, 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 Symp sweeteners.,

Availability of total fat in 1990 was 165 g per capita
per day, up from 159 g in 1970. This 4% jump can
be attributed 1o an increase in total fat from vegetable
sources such as oils and shortening, Between 1970
and 1990, availability of polyunsaturated faity acids
increased 15%, of saturated fatty acids decreased 3%,
of monounsafurated fatty acids remained about the
same, and of cholesterol fell 16%. Changes in fatty
acid availability reflect a shift from animal to
vegetable sources of fat, whereas the decling in
cholesterol availability may be explained by lower
per capita consumption of red meat, fluid whole milk,
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 5%, which is accounted for
by decreased availability of eggs and meats,
particularly organ meats. Availability of carotenes
increased from 500 to 620 retinol equivalents (RE)
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 peppers, and carmrots
also coniributed to higher levels of carotenes. Higher
vitamin E availability reflects increased use of salad
and cooking oils. Greater availability of grain
products accomnted for the higher folate levels. A
16% decling in vitamin B,, availability can 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%, respectively, from 1970 to
1690. An increase in the envichment 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
zine remained about the same. Increased use of low-
fat milks and cheese was primarily responsibie for
the increased calcium and phosphoms levels. Higher
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
potassivm was accounied 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 15% of food energy or of each mutrient in
the 1990 food supply. Major contributors of food
energy, proiein, 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
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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, pouliry, 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 almost 40% of fotal
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, pouliry, and fish group
also served as a major source of total fat in 1990.
Major contributors of other nufrients are shown in
figures A.3d throngh A.3g and A.3i through A3y in
appendix VA,

The primary source of saturated faity acids and
cholesterol in 1990 was the meat, poultry, and fish
group, with meat accounting for the largest
percentage confribution. The meat, poultry, and fish
group was also the leading source of niacin, vitamin
B, vitamin B,,, and zinc, as well as a major souice
of vitamin A, thiamin, ribofiavin, iron, phosphorus,
and potassiwm. 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,
daity products also served as an important source of
vitamin A, vitamin B,;, magnesinm, potassium, ard
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. Vegeiables 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 By,
folate, potassivm, 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,
nuis, and soy group was an important source of folate
and copper.



Table 3-6. Major sources of food energy and 24 food components in the U.S. food supply, 1990

Feood component Percent contribution m Food component Pezcent contribution

Ecod energy i Riboflavin
Grain products 233 Dairy producis 309
Fats, oils 19.0 Grain producis 302
Sugars, sweeteners 179 Meat, poultry, fsh 19.8
Meat, pouliry, fisk 174

Niacin

Protein Meat, pouliry, fish 40.1
Meat, poultry, fish 41.1 Grain products 38.0
Grain products 223
Dairy products 15.8 | Vitamin B,

Meat, poultzy, fish 38.7

Carbohydrate Vegetables 223
Grain products 3%.5
Sugars, sweeteners 38.2 Folate

Vegetables 264

Total fat Grain products 212
Fats, oils 476 Legumes, 1uts, soy 18.5
Meat, pouliry, fish 30.3

Vitamin By,

Satusated fatty acids Meat, poultty, fish 74.8
Meat, poulry, fish 332 Dairy products 18.7
Fats, oils 33.0 i
Dairy products 208 Calcinm

Dairy products 74.5

Monounsaturated fatty acids
Fats, oils 459 Phosphozus
Meat, poultry, fish 32.7 Dairy producis 33.7

Meat, poulizy, fish 26.5

Polyunsaturated fatty acids Qrain products 130
Fats, oils 679
Meat, pouiay, fish 172 Magnesium

i Grain products 23.7

Cholestezol Dairy products 176
Meat, poultry, fish 473
Eggs 332 fron
Dairy products 4.3 Grain products 489

Meat, pouliry, fish 1835

Vitamin A _

Vegetables 36.4 | Zinc

Meat, poulfry, fish 2298 Meat, pouitry, fish 437

Dairy products 184 Dairy preducts 19.0
Grain products 169

Carotenes
Vegetables 839 | Copper

Grain products 227

Vitamin B Vegetables 206

Fats, oils 62.5 Leguemnes, nuts, soy 16.6
Meat, poulizy, fish 156

Vitarnin C
Vegetables 522 | Potassium
Fruits 415 Vegetables 265

Dairy products 9.7

Thiamin Meat, poultry, fish 179
Grain products 520
Meat, poultry, fish 211

SOURCE: USDA, Nutrient Content of the U.S. Food Supply, 1909-90 {Gertior and Zizza, 1954).



Dairy products 8.4% Meat, pouitry, fish 17.4%

' ; Fruits 3.1%
Grain producis 23.3 Vegetables 4.6%
Other foods 5.3%
Fats, oils 19.0% Sugars, sweeteners 17.9%

Figure 3-7. Food energy: percentage contribution of
maijor food groups to the U.S. fcod supply, 1980

NOTE: The "other foeds" category includes lagumes, nuts,
and soy (2.8%}; eggs {1.3%); anhd miscellaracus foods
{1.2%;).

SQURCE: USDA, Nutrient Contant of the U.S. Food Supply,
1990 {Gerrior and Zizza, 1994).

Meat, poultry, fish 41.1%

Legumss, nuts, soy 5§.2%

Vegstables 5.2%
Cther foods 2.7%
Dairy products 19.8% Grain products 22.3%
Eggs 3.8%

Figure 3-8. Protein: percentage contribution of major
food groups to the U.S. food supply, 1990

NOTE: The “other foods" category includes fruits (1.2%);
fats and oils {0.2%); and miscellansous {oods (1.3%).

SOURCE: USDA, Nutrient Content of the 1.5, Food Supply,
1990 {Gerrior and Zizza, 1994).

Dairy products 5.0%
Fruits 8.1%

Vegetables 8.3%
Other focds 2.8%

Sugars, swasteners 38.2%

Grain praducts 38.5%

Figure 3-9. Carbohydrate: percentage contribution
of major food groups to the 1.8, food supply, 1980

NOTE: The “other foods” category includes legumes,
nuts, and soy (1.8%); meat, pouliry, end fish {0.1%}); eggs
(0.19); and raiscellanecus foods (0.9%;).

SOURCE: USDA, Nutrient Content of the U.S. Foad
Supply, 1990 (Gerior and Zlzza, 1994).

Meat, poultry, fish 30.3%
Dairy producis 11.8%

Eggs 2.0 Legumes, nuts, soy 3.7%

her foods 4.7%

Fats, cils 47 6%

Figure 3-10. Total fat: percentage contribution of
major food groups to the U.S. food supply, 1980

NOTE: The “other foods" category includes fruits {0.4%),
vegeiables {0.4%), grain products {1.8%), and
miscellaneous foods (2.196).

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 snggest 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
consmmer praciices.

On a per capita basis, less red meat and more poultry
and fish were available for consumption in 1992 than
in 1972. Per capita consumption in 1992 averaged
18 1b less beef, 25 Ib more pouliry, and 2 b more
fish angd sheiifish 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 wsing lower-fat
milk. Between 1972 and 1992, average annual 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 per
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 doubied.

Although per capita consumption of fats and oils
climbed 23% between 1972 and 1592, the data show
that more vegetable fats and oils and less animal fats
are being used today. This trend may reflect efforis
by consumers to switch from saturated to unsaturated
sowrces of dietary fat. Compared with 1972,
Americans in 1992 used, on a per capita basis, 40 Ib
more fruits (farm-weight equivalent); 47 1b more
vegetables excluding legumes (farm-weight
equivaient); 9 Ib fewer fresh potatoes (retail-weight
equivalent); 12 Ib more frozen potatoes (retail-weight
equivalent); 54 1b more flour and cereal products;

1.3 1o more dried beans, peas, and lentils (farm-
weight equivalent); 18 Ib more sugar {(mainly refined
sugar and high-fructose corn 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 nutiients (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. Cholesterot availability was lower in
1990 than in 1970. Between 1970 and 1990,
availability of vitamins A and B,, decreased while
levels of vitamins C and B, 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,
Availability 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
potential uses and limitations needs to be increased.
Dissemination of food-supply estimaies has not
been as widespread as that from other componenis
of the NNMRRP (HHS and USDA, 1993).
Continued emphasis should be placed on
documenting and interpreting food-supply daia for
researchers, policymakers, program managers,
health professionals, and the media,

« Continue to collect reliable food-supply data from a
variety of govemment and private sources and to
calculate estimates of total available food supply,
per capita consumption, and nutrient availability
annuaily. Food-supply data provide unique and
essential information on the amount of food and
nutrienis available for human consumption in this
country. These data ate crucial for monitoring 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 consemption over time.
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Chapter 4

Household-Based Estimates of Food Consumption and Expenditures

Introduction

Food consumption and expenditure patterns are
influenced by many factors, including food prices and
family income (Putnam and Allshouse, 1993). As
consumers choose among foods available in the
matketplace, 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 confribute 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 about 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
concems, and changing consumer life-styles and
attitudes about household food consnmption and
purchases t0 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
betier understanding of factors influencing food
consumption and buying habits (Lutz et al., 1992;
Smallwood et al., 1994). Data on food expenditures

also 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 fatere 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 elderly people. I turn, these market baskets can
be used to develop price indices that are tailored t
the consumption patterns of these population groups.
Lastly, information about these pattems is essential
for budgeting food program expenditures. Over

$40 billion are spent by USDA each year on food
assistance and nutrition programs.

This chapter provides a review of information about
household food vse 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
concepiual model.

Types and sources of data

The CES is an annual survey of household food
expenditures conducted by the U.S, Department of
Labor's Burean of Labor Statistics (BLS). USDA
also conducts comprehensive household surveys of
food use about every 10 years from the household
component of the 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 patierns. 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 CES 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 {0 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 inncluded in away-from-home
expenditures. Expenditures are the transaction costs,
incluzding excise and sales taxes, of foods purchased
during the diary-keeping period. Data are coilected
throughont the year, with increased data collection
during the last 6 weeks of the year to account for
increased buying activity during the holiday season.

The NFCS household data provide a snapshot of the
type, quantity, and "money value” of focds used in
households in 1977-78 and 1987-88. "Money value”
is based on the expenditures for purchased foods and
on assignied 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 ingesticn of food.
Expenditures for purchased food are based on prices
reporied 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
nsed in the household during the 7-day survey period
are also available from the household poriion of the
NFCS.

For the NFCS, ERS calculates annual houwsehold focd
use and money-value estimates for 64 food groups
and expresses them on a 21-meal-equivalent-person
(21-MEP) basis (Lutz ¢t al., 1992), The 21-MEP
conversion assuntes 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 from
kome. By using the 21-MEP conversion, household
variation in at-home food use is controlled, thereby
facilitating comparisons across housebolds that have
different sizes and different at-home eating patiems,
Household-food-use and money-value data represent

Table 4-1. Types and sources of data on household-based food consumption and expenditures used in chapter 4

of the Third Report on Nutrition Monitoring

Type of data

Somrce of datal

Average annual per person expenditures of urban
households for food at home and food away from home

Average annual money value of food used at home and
away from home (per 21-meal-equivalent person)’

Average annual household food use (per 21-meal-eguivalent

person)

Consumer Expenditure Survey (DOL, BLS)

Household component of NFCS 1977-78 (USDA, ARS) and

NECS 1987-88 (USDA, HNIS)

Household comporent of NFCS 1577-78 (USDA, ARS) and

NFCS 1987-88 (USDA, HNIS)

'DOL, U.S. Department of Labor; BLS, Bureau of Labor Statistics; USDA, U.8. Department of Agricultire; ARS, Agricultural Research

Service; HNIS, Human Nutzrition Information Service.

Money value” is based on the expenditures for prachased food and on assigned values for home-produced food and food received free
of cost. Expenditures for purchased food are based on prices reported as paid, excluding sales tax.

SOURCE: LSRO, 1994,
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per person gverages 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 pecple 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 criteriz used for assessing data on household-
based food consumption and expendifures include
type of sample design, level of participation of the
sampie population, and weighting procedures. The
choice of which populations 1o sample (i.e., the
sampling frame) for the CES was based on
procedures and information from the Bureau of the
- Census (Smallwood et al., 1994). Revisions io the
sampling frame in 1986 created some difficuity when
. population estimates in 1986 were being compared
with estimates from previous years; however, these
- revisions have little effect on the 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 83% of
the eligible sample participated in 1987 and 1988.
The weighting procedures used in the CES
{(Smallwood et al., 1994) did not raise concems
among the Expert Consultants and LSRO.

NFCS 1977-78 and NFCS 1987-88 were both based
on seli-weighting, multistage, siratified selection
procedures for selecting samples from private
households in the 48 contiguous States. NFCS
1977-78 provided a sample of 15,000 househoids,
whereas NFCS 1987-88 provided a sample of 6,000
households. The ievel of household participation—
that is, the number of usable questionnaires
collected—was 61% for NFCS 1977-78 and 37% for
NECS 1987-88.

Independent evaluations of the effect of nonresponse
on the individual intake portion of the NEFCS 1987-88
were conducted by LSRO {1991) and the U.S.
General Accounting Office (GAO, 1961). On ihe
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 individuai-intake
portion of the survey, particularly when subgroup
sizes are small. A similar evaluation was not
conducted for the household portion of NFCS
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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
o be self-weighting, weights that could be used o
determine population estimates had to be calculated
because of the statistically significant nonresponse
rates for both time periods. Because of differences in
response rates beiween 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 NECS 1977-78, the weights were
caliculated to be proportional to the ratio of the actual
number of housechoids in the sample to the nember 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 fo produce egual
response across the four quarters of the survey.
Construction of weighis 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 t0
adjust for nonresponse in NFCS 1987-88 is presented
in chapter 2.

Appropriate uses and limitations of the daia

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 particutar household
purchased a specific food item during the record-
keeping pericd. Thus, the average expenditure may
be considerably below the actual expenditures
reported by households that purchased the food item,
especially for infrequently purchased foods. For
items frequently vsed by most households, average



expenditures for all households may not differ greatly
from expenditures for households that actually use
the item,

n household-based expenditure surveys, as in all
surveys, errors may atise from several sources.

Errors in the selection of households and the
recording and interpretation of information may resnit
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. Becanse respondents in
the CES are required to report only food items
actually purchased, it becomes difficult to identify
incomplete expenditure reporting (Smallwood et al.,
1994). Distinguishing between an incomplete
expenditure diary and a complete one that lists only a
few food purchases is difficult. Incomplete reporting
on other sections of the CES diary—for exampie,
mortgage status—may be associated with incomplete
food-expenditure reporting. Homeowners who do not
report a morigage status are about half as likely to
report most food purchases as are homeowners who
report a mortgage status. Similar patierns of
underreporting are observed when income reporting is
incomplete. Thus, caution is advised when CES data
from these two subgroups are used.

The CES differs from the NFCS in several respects
(table 4-2). The most notable difference is that the
CES measures focd purchases, whereas the NFCS
measuzes 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 CES.
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 (Smaliwood

et al., 1994).

Another difference between the two surveys is their
uiit of observation (Smallwood et al., 1994). The
consumer 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 motel; or two or
more people living together who pool their incomes
to make joint expenditure decisions. In the NFCS,
“household"” is defined as all people who regularly
share a house, apariment, room, or group of rooms
used as separate living quarters. People who lve in
the household but who are away temporarily—for
example, in the hospital or on tavel—are included in
the NFCS, whereas people living away in group
guarters, such as college dormitories, rooming
houses, military barracks, and institutions, are
excluded. Residences with nine or more people
narelated 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. CES food-
expenditure data are combined with 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-MEP.

The two surveys differ in several other ways. The
CES data are collected over two consecutive 1-week
periods, whereas the NFCS data are collected over
one 1-week pericd. 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 aliows the data from the two
surveys to be compared with each other and with
other data. The CES includes college students living
in dormitories, and the NFCS excludes them. The
CES has collected data consistently only for urban
households, whereas the NFCS data include three
levels of urbanization {central cities, suburban arcas,
and nonmetropolitan areas). The NFCS data include
foods purchased at restaurants, carryouts, 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

surveys

CES 1980-92

NECS 1977-78, 1987-88

Conducted by the U.S. Depaniment of Labor, Bureau of
Labor Statistics, every year since 1980.

Household-based cross-sectional survey.

Measures food purchases maide by honsenolds.

Excludes value of nonpurchased foods (homegrown foods
and food received as gifis or as pay) in food expenditures.

Does not measnre consumption out of household food
stocks; expenditures may include purchases used to build
up inventories.

Unit of chservation: consianer unit.

Consumer unit includes college students living in
dormitories,

Calculations of annual food expenditures per person are
reported.

Includes price indices for foods and food groups; no
quantity data are reporied.

Food purchased at restauranis, carryonts, and other ealing
establishments and brought home for consemption are
considered away-from-home expenditores,

Households repori information over two consecutive,
1-week periods.

Urban households only,

Conducted by U.S. Department of Agriculiure every 10
years since 1977-78.

Household-based cross-secticnal survey,

Measures mongy value and quantity of food used by
houscholds.

Includes nonpurchased foods in food expendimures.

May measure consumption out of household food stock.

Unit of observation: household.

Household excludes college stmdents living in dormitories,

Calculations of annual food use and money value are
reported in terms of a 21-meal-equivalent person.

Excludes price data for foods and food groups, but price
data may be derived by dividing money value of food by
the quantity of food.

Food purchased at restauranis, carryouts, and other eating
establishments and brought home for consumption are
comsidered at-home expenditures.

Housecholds report information over a 1-week period.

Three levels of urbanization {cenizal citics, suburban areas,
and nopmeiropolitan areas).

SOURCE: Lutz et al. (1992); Smallwood et al. {1994}

types of establishments and brought home (o eat as
part of at-home expenditures, In the CES, these
expenditures are included in away-from-home food
spending.

Consistency within and between data
sources in assessing change over time

The methodologies of data collection in CES 1980-92
and in NFCS 1977-78 and 1987-88 have remained
relatively consistent over time. In the CES, some
changes have occurred in the sampling frame and
weighting procedures (Smallwood et al., 1994);
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however, these changes should not affect the
comparisons of food expenditures over time. For the
most part, 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. W 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
NECS 1977-78. This weighting of the data from the
two surveys made the data more comparable for
time-frend analysis.



Current data on household-based food
expenditures

This section summarizes CES data on focd spending
in 1992 in American urban households by selected
socioeconomic and demographic characteristics. Data
for 1952 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 60% less money per person
than did households in the highest 20% of the income
distribution. Per pesson food spending increased with
age of the houschold head up 0 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.

In 1992, white households spent a larger share of

total food expenditures on food away from home
(FAFH) than did biack households and households of

1982 dollars

other races. FAFH spending, as a share of fotal 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 fended 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
househoids 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 facior influencing
demand for food. According to 1992 CES data, per
capita disposable income was $17,346 (1952 dollars),
up from $3,521 (1970 doliars) in 1970 (Putnam and
Alishouse, 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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Figure 4-2. Average annual food expenditures per person in urban households, by selected demographics, 1992

NOTE: NE, Northeast; MW, Midwest; S, South; W, West.
SOURCE: DOL, CES, 1992 {Smaliwood et al,, 1894).
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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 consistent 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
mcome 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. In households with annual incomes
greater than $50,000, the percentage decreased fo
about 10%. In contrast, in houscholds with incomes
of $5,000-$9,999 per year, about one-third of
disposable income was spent on food,

Trends in household-based food
consumption and expenditures

This section begins with a review of CES data on
food spending in urban houscholds from 1980
through 1992. Trends in focd expenditures (in terms
of money value) and the guantity of food used in
households from NFCS 1977-78 and 1987-88 are
then summarized by selected socioeconomic and
demographic characteristics, Al 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 CES 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, compatisons were made only for food groups
that were common to both surveys. Also, because of
differences in conceptual issues related fo 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 in the reports Changes in Food
Consumption and Expenditures in American
Households During the 1980's (Lutz et al., 1992)
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and Food Consumption and Dietary Levels of
Households in the United States, 1987-88 (USDA,
1994), For further iformation on CES 1980-92 data,
consult the report Food Spending in American
Households, 1980-92 (Smallwood et al., 1994),

CES 1980-92

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 alnost
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 fotal
food expengditures 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 almost 40%.
Spending for cheese fell by neaily 10%, while
spending for ice cream and other frozen dairy
products increased by about one-third. Between 1980
and 1992, average annual per person expenditures for
eggs declined by about one-third (fig. 4-5).

Per person spending for fresh fiuits 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



Tal)le1 4-3. Average annual houschold expenditures per person for selected foods and percent change for selected
years

CES NECS
Expenditures (1988 dollars) Percent change Expenditures {1988 dolars)
1980 1988 1992 1980-88 158092 1977-78 1987-88 Percent change

Total food 1341 1349 1343 0.6 0.1 2093 2059 -1.6

Food at home 879 824 879 -63 4] 1534 1348 -12.1

Food away from home 464 511 464 10.1 0.0 539 711 27.2
Meat 203.8¢ 14664 15589 -28.1 -23.5 39273 26796 -31i.8

Beef 103.06 7176 7149 —304 -30.6 219.68 141.61 —35.5

Pork 65.73 42.12 53.18 -359 -19.1 i03.90 77.81 -25.1
Poultry 38.18 33.80 45.69 -11.5 197 60.45 71.41 18.1
Fish and shellfish 31.02 26.00 28.45 -162 -83 61.44 60.16 2.1
Bges 13.73 1092 9.58 205 —30.2 i9.23 1448 -24.7
Dairy products 10041 10296 97.40 25 -30 164.35 15672 -2.8

Fresh milk 52.85 50.96 43.17 -36 —-183 81.53 72.89 -10.6

Cheese 30.09 30.68 27.36 20 5.1 48.25 48.28 0.1

Frozen desserts 1285 1560 17.26 205 333 19.30 20.78 N
Fruits 85.62 81.12 74.80 -53 -i25 148.30 117.09 ~21.0

Fresh 50.85 4732 39.74 -£9 -218 94.52 66.88 -28.2

Processed 3477 33.80 35.06 2.8 0.8 53.78 50.21 -6.6
Vegetables 72.94 66.04 67.74 -95 -7.i 152.28 11545 =242

Fresh 4767 43.68 42.25 -84 -114 102.08 73.89 -27.6

Processed 25.27 2236 2549 -115 0.9 50.20 41.56 -17.2
Cereal and bakery preducts 12257 12116  131.10 -12 7.0 166.51 154.09 -7.5

Flour and flour mixes 753 520 6.58 -309 ~12.6 14.15 7.61 -45.2

Cereals 22.65 28.08 26.05 24.0 15.0 54.37 62.73 154

Bread 25.44 2496 24.56 -15.2 -16.6 42.37 34.98 —7.4

Other baked goods 5598 53.56 62.07 -43 109 79.00 78.53 0.6
Fats and oils 2797 2444 29.23 -126 435 42.56 34.58 -18.8
Prepared food, including

baby food 34.77 4992 65.16 43,6 874 2734 64.10 134.5
Sugar and sweets 3145 30.16 34.07 —4.1 83 50.711 39.63 -21.8
Selected nonalcoholic

beverages

Coffee 21.96 15.60 15.74 —280 —283 31.28 25.41 —18.8
Soft drinks 36.83 47.84 4453 299 209 33.05 51.94 57.2

Alcoholic beverages 14565 10608 92.82 -27.2 -363 3543 48.56 -124

'Data are from table A.T4-3,F4-3,4,5,6,7,8 in appendix VA, Food-expenditure data from the CES and NFCS surveys differ because of
differences in several concepiual (measurement) issues between the two surveys. These differences are summarized in table 4-2,
Subcategory values do not 2dd up to category fotals because only subcategories common to both surveys were included here.

SOURCE: DOL, CES, 1980-92; USDA, NFCS, 1977-78 and 1987-88.
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Figure 4-3. Share of spending per person in urban
households for food away from home, as a
percentage of total food expenditures, 1880-92

NOTE: Data are from table AT4-3F4-3,4,56,7,8in
appendix VA, Expanditures did not include food
expenditures for alcchol.

SOURCE: DOL, CES, 1980-92 {Smallwood et al, 1934).
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Figure 4-5. Average annual expendituras per person
in urban households for fresh milkc and cream,
cheese, and eggs, 1880, 1984, 1988, and 1992

NOTE: Data are from table AT4-3,F4-3,4556,7,8 in
appendix VA,

SOURCE: DL, CES, 1980-92 (Smallwood et al., 1994).
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Figure 4-4. Average annual expendiiures per persen
in urban households for beef, pork, pouliry, and fish
and seafcod, 1980, 1984, 1988, and 1992

NOTE: Data are from table A.T4-3,F4-3,456,7,8 in
appendix VA,

SOURCE: DCL, CES, 1980-92 {(Smallwood et al., 1924).
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Figure 4-8. Average annual expenditures per person
in urban househclds for fresh and processed fruits
and vegetables, 1980, 1984, 1988, and 1892

NOTE: Data are from iabje A.T4-3F4-34,5678 in
appendix VA. Processed fruits included canned, frozen,
and dried fruits and fresh, canned, and frozen fruit juices.
Processad vagetablas included frozen vegstablss, cannad
beans and corn, and other fypes of processed vegetables,

SOURCE: DOL, CES, 1980-92 (Smaliwoad et al.,, 1994},



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 cereal climbed 15%, 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 bave
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 from
1990 through 1992, Gradual increases in spending
for salad dressing and other fats and oils were noted
between 1986 and 1992.

Between 1980 and 1992, spending for frozen
prepared foods and other miscellaneous prepared
foods, including baby foods, nearly doubled

(fig. 4-7). During this time, purchases of potato
chips, nuis, 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 coffec and of fresh
milk and cream fell by 28% and 18%, respectively
(fig. 4-8). Spending for alcoholic beverages used at
home and away from home decreased by more than
one-third between 1980 and 1992, Spending for
alcobolic beverages is expected to contimie o be low
(Putnam, 1994).

NFCS 1977-78 and 1987-88

Average anmual 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
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Figure 4-7. Average annual expenditures per person
in urban households for frozen prepared foods, 1980,
1884, 19888, and 1992

NOTE: Data are from table A.T4-3,F4-34,5,6,7.8 in
appendix VA,

SOURCE: DOL, CES, 1980-92 (Smallwood et al.,, 1994},
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Figure 4-8, Average annual expenditures per person
in urban households for selected nonalcoholic
beverages, 1980, 1984, 1988, and 1882

NOTE: Data are from table A.T4-3,F4-3,4,5,6,7.8 in
appandix VA.

SCURCE: DOL, CES, 1980-82 (Smaliwood 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 35% of total food expendi-
tmres. 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 houscholds spent 36% of total food
spending on FAFH, up from 28% 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 FAF[ spending in othes-race
households was 30% of total food expenditures, up
from 21% in 1977-78. The wealthiest households
spent 45% of 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.

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 ponliry and fish and shelifish
increased. In 1977-78 and 1987-88, black households
consumed more pozk, lunch meat, poultry, and fish
and shellfish than did white and other-race
households. In 1977-78, beef consumption rose
sharply with income. In conirast, consumption
declined in 1987-88 across all income classes, with
the largest decreases occursing in the wealthier
househoids (fig. 4-11). In 1987-88, per person
consumption of fish and shellfish was generally
higher in households with higher incomes, whereas
per personr consumption of pork and lunch meat was
generally higher in houscholds with lower incomes.
The largest declines in per person consumption of
beef were in the West, and the smallest declines were
in the South. Households in the Nottheast 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 couniry. Spending for
poultry increased except in black households and in

Percent

NFCS NFCS

1977-78 1987-88

Figure 4-9. Percentage of total food expenditures
spent on food away from home, by race, 1977-78 and
1887-88

SOURCE: USDA, NFCS, 1977-78 and 1987-88 (Lutz et al,,
1992).
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Figure 4-10. Percentage of total food expenditures
speni on food away from home, by income quintile,
1977-78 and 1987-88

SOURCE: USDA, NFCS, 1977-78 and 1987-88 (Luiz st al,,
1992).
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Figure 4-11. Average annual household use of beef, pork, poultry, and fish and shelifish in pounds per 21-meal-
equivalent person, by inccme quintile, 1977-78 and 1987-88

SOURCE: USDA, NFCS, 1977-78 and 1887-88 {Lutz et al., 19382).

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 wete
seen in per person conswmption of and spending for
dairy products (fresh equivalent). Consumption of
fresh fluid milk decreased across racial and income
groups and all regions of the couniry 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 aund 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,

Northeastemners spent the most money on fresh fluid
milk and cheese, whereas Southemners 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 frozen-milk
desseris rose in all houscholds 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 fiuits declined
between 1977-78 and 1987-88, and consumption and
purchases of fiuit juices and frozen vegetables
increased. In 1977-78 and 1987-88, white
households consumed more fresh fruiis and
vegetables per person than did black households. In
1987-88, other-race househoids 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 fruits and vegetables,
Northeastern households used the most frozen fruits
and vegetables and the most froit juices, Midwestem
households used the most canned fruits, and Southem
households vsed 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 annual 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,, 1892).
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Figure 4-13. Average annua! household use of fresh and processed fruits and vegetables in pounds per
21-meal-equivalent person, by income quintile, 1977-78 and 1987-88

NOTE: Processad fruits included canned, irozen, and dried fruits and fresh, canned, and frozen fruit juices. Processed
vegetables included canned, frozen, and dried vegetables and vegetable juices.

SOURCE: USDA, NFCS, 1977-78 and 1987-88 (Lutz of 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. Spemnding 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 honsehoids.

Per person consumption of mixtures and dinners
(canned, frozen, 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 ail
racial groups, was bigher as income level increased
(Gg. 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 b per
person between 1977-78 and 1987-88. I 1977-78,
black households consumed sbout the same amount
of sugars and sweets as white households and more
than other-race hiouseholds, 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 couniry. As shown in figure 4-15, in 1977-78
and 1987-88, consumption was highest in white
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Figure 4~14, Average annual household use of
mixtures and dinners {canned, frozen, dried, and
already cooked) in pounds per 21-meal-equivalent
person, by income guintile, 1977-78 and 1987-88
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drinks in pounds per 21-meal-equivalent person, by
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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, and middie-
income househoids decreased use of alcohelic
beverages.

Summary of findings

The types and variety of foods eaien, the methods
and extent of food preparation, and away-from-home
eating patterns have changed considerably since the
1970s. Besides changes in iraditional demand
determinants, such as food prices, family income, and
population stmcture, 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 diffzrences 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 1588
and from NFCS 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
1950 and then began 1o decrease in 1991 and
continued fo decrease in 1992,

During the 1980s, noteworthy trends in household
spending occuired for certain foods. Per person
spending, adjusted for inflation, increased for
prepared foods, soft drinks, cheese, frozen desserts,
and cereals and decreased for beef, pork, eggs, fish
and shellfigh, 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 pouliry 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
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foods, soft drinks, cheese, and cereals, particulasly
breakfast cereals, increased, while consumption of
beef, pork, eggs, fresh milk, flour and fiour 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 frozen vegetables
increased.

Data from CES 1989-92 showed continued upward
trends in spending for prepared foods and continued
downward trends in spending for eggs, fresh milk,
fresh fruits and vegetables, and alcoholic beverages.
Between 1989 and 1992, puschases for beef, poultry,
poik, processed fraits and vegetables, fats and oils,
sugars and sweets, and coffec showed signs of
increasing, while purchases for soft drinks and iotal
dairy products, including cheese, showed signs of
decreasing.

Gaps in knowledge

A great deal of data is reported in the CES and the
NECS for some foods and food groupings. However,
data for certain types of foods, for example, specific
types of milk (whole milk, low-fat miik, and skim
milk), yogurt, low-fai and nonfat frozen dairy
products, and processed eggs, are collected but not
reported in commonly available published tables.
Data on specific types of foods may be 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 praciices for foods and food
groups differ, thus making comparisons across
surveys difficuit. 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 miik, 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.



Amnother limitation of the CES 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, eic.).

Also, little detail is provided on preprepared food.

Recommendations

» Continue collecting annual CES food-expenditure
data at the household level for food at home and
FAFH., These data provide an invaluable sousce of
information on household food expenditures every
year.

» 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
pemmit the anatysis of food use and expenditures
according to several sociodemographic categories,
including race, region, urbanization, and houschold
size. Because these data provide vital information
needed for food policy decisions, NFCS household
data should be collecied at shorter intervals,
perhaps every 5 years rather than every 10 years,
which will allow better descriptions of tvends in a
rapidiy changing marketplace.

Expand efforts to capiure FAFH information by
type of food item and by type of focd facility
(school cafeteria, restaurant with counger service,
restaurant with waiter-waitress service, vending
machine, etc.} whese foods are eaten away from
home.

Consider collecting and anatyzing 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 farther
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 1o better capture
changes in the types of foods available to
consumers. This will permit preater understanding
of changes in current and future patterns in
household food vse 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
puichasing food commodities, many people now
purchase foods in mixiures, such as frozen enirees
and pizza, and as preprepared foods (foods
purchased in a ready-to-eat form and taken home
for consumption), such as foods from carryout
restaurants and salads from supetmarkets.
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Chapter 5

Food Composition and Survey Nuirient Data Bases

introduction

Accurate food composition data are a prerequisite for
the assessment of nutrient infake 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 rescarch data bases of the
National Nutrient Data Bank and the survey nutrient
data bases that are developed from 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 tabie 5-1. These data are
available as handbooks and in electronic formais.
The food components considered in this report are
substances that have been associated with nufrition-
related health status. The National Nutrient Data
Bank does not include data on the composition of
dietary supplements except those used as meal
replacements.

Research data bases on food composition

After a food is analyzed in the laboratory, its
composition data, along with the guality-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 Hayiowitz (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 Nautrient Data Base 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,
moncunsaturated, and polyunsaturated), cholesterol,
total phytosterols, and 18 amino acids (table 5-2).
Refuse values, which are used to calculate the weight
of the 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
5o that the variability in the 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)
confracts; govemment laboratories, including the
USDA Food Composition Laboratory (FCL); and the
scientific literature, Approximately 83% of the food
composition data in the National Nutrient Data Bank
are from sources outside USDA (Perloif, 1994), In
some cases, values not available from 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 format, a list of
food descriptors and identification nurobers, and a
file that links the food identification numbers used in
the 1963 edition of Agriculture Handbook No. 8 t©
the food identification numbers used in the revised
sections of that handbook.

71



(43

NATIONAL FOOD SUPPLY —— 3 FOOD DISTRIBUTION ——— 3 CONSUMPTION —— 3 NUTRIENT UTILIZATION —— 3 HEALTH QUTCOME

Environimental factors
Agricutural factors
Economic factors
Pdlicy considerations

™ autcorme

Health/disease

D Primary representative action or consequence

Figure 5-1. General conceptual model highlighting food composition in the relationship of food to health (see text for explanation)

SOURCE: LSRO (1989).
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Table 5-1. Types and sources of data on food composition used in chapter 5 of the Third Report on Nutrition

Monitoring

Type of data

Source of data®

Food compesition data from provisional tables on concentrations of

seleninm and vitamins D and K in foods

USDA, ARS

USDA Nutrient Data Base for Individual Food Intake Surveys (Survey

Nutrient Data Base)?

USDA Nutrient Data Base for Standard Reference

USDA, ARS and HNIS®

USDA, ARS

'USDA, U.S. Department of Agriculiure; ARS, Agricultural Research Service; HNIS, Human Nutrition Information Service.
*The Suzvey Nutient 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 T 1988-91, CSFII 198991, and the Strong Heart Dietary Survey 1989-91. The sponsoring

agency was ARS (USDA) for 1977-81 and HNIS (USDA) for 1581-91.

SLegislation passed on Feb. 20, 1994, transferred the functions and st2ff of USDA's Human Nutrition Information Service {BINIS) to the
existing Agricultural Research Sexvice (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 Calcinm Vitamin C Fatty acids Tryptophan
Food energy Iron Thiamin Saturated, totat (C,-C,p) Threorine
Protein Magnesinm Riboflavin Monounsaturated, total (C,.;-C,,;} Isolemcine
Total tipid {fat) Phosphorus Niacin Polymnsaturated, total (Cpp,-C  Leuncine
Total carbohydrate  Potassium Pantothenic acid Chgelesterol Lysine
Total dietary fber Sodium Vitamin B, Phytosterols Methionine
Ash Zinc Folate Cysting

Copper Vitamin B, 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, 5-4, 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 guality of data
for specified foods or sources. USDA periodically
revises the data base to include new data for foods or
food components and assigns a release number to
each revision of the data base 1o allow data base
users o identify the version of the data base they
used.

Survey data 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 anaiyses of nuirient intakes for
HHANES 1982-84 and NHANES TI 1988-91 data.
The data bases in this series contain mean values for
food energy and 28 other food components (shown
in table 5-8),

The data do not comrespond to any published set of
food composition values. Each release of the Survey
Nutrient Data Base is developed using analytical and
imputed data from the USDA Nuirient Diata Base for
Standard Reference and other current data. For
example, some data for highiy 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 Nutrient Data Base currently
contains food composition data for about 7,100 food
items.

As shown in figure 5-2, the components of the data
base system include a primary nuirient data set, 2
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 Nufrient
Data Bases"}.
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Generating food composition data and
evaluating data quality

Anaiytical data

Generating food composition data is cosily, The cost
of analyzing one sampie for all of the nutrients
reported in the USDA Nutrient 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 Gffice (GAQO, 1993),
may cost about $16,000 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 discnssed by Beecher and
Matthews (1990), factors that have been considered
by USDA in establishing priorities for the analysis of
food components incinde 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 focd component with a
current public health problem in the United States.
Food components that meet ail 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 faity acids,
cholesterol, alcohol, iron, calcium, and sodium
(LSRQ, 1589). 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 B,



Table 5-3. State of knowledge of the carbohydrate, protein, and lipid composition of foods®

Individual Dietary Total Total Fatiy Choles- Other Trans
Food type sugars Starch fiber protein fat acids terol sterols  fatly acids
0 O e ® O O Q

Beverages

Bresktust aeredls

Fish and shelifish
Raw
Cooked
Frozet diners
Fruils
Raw
Cooked
Frozen or canned
‘Infant formela
Institutional food
Legumes
Raw: -
. Prodessed
Meat
Beef
Lamb
Poik
Sausage
Veal
Mixed dishes
Cointnercial
. Hothe prepase
Nuts and seeds
Poultry
Restaurant food
5

eJo
0@

Oon OoOde
ﬁt}_;;}n ‘Ooooo @
ooo ooooo

A 4

X % X X ®
EERE.
% x X ®
o980
o000 e
Deves
* % K % ¥
* % X ¥

@ Substantial data, [ inadequate data, O few or no data, and * not applicable.

]

SOURCE: Adapted from Beecher and Matthews (1990).
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Table 5-4. State of knowledge of the vitamin composition of foods!

Vitamin Vitamin =~ Vitamin Vitamin Vitamin  Vitamin
Food type A Thiamin  Riboflavin B, C Niacin By, Folate D E

Baby foods ) [ ] ® | ) ® 0 O * [

T8

Beverages O 0 0 O O O * 0o «
- 3 Bl

Candies O

I Fast foods

Fish and shellfish

Raw (| £ 0 O O 0 L__! [ il
Cooked O O O O O o O (M| i
Fruits
Raw o ) e ® ] * Y *
Cooked 0 O O O O i L] O
Frozen or canned ® @ * O [ ] ® * I:| *
. . {’% b

tuti

e

Ins

g

onal food

 Meat

Beef ® ® ® * ® ® O [ O
Lamb ] ® O * ® ® O O O
Pork ® ® ® * e ® O [ O
Sausage ® ® e ® e ® O 1 O

® ® ® * e ® L N O

Veal

Nuts and seeds

Restaurant foed

'® Substantial data, [] inadequate data, * not applicable, and O few or no data.

SOURCE: Adapted from Beecher and Matthews (1990}

76



Table 5-5. State of knowledge of the mineral composition of foods

Boron,
chromivm,
Phos- Mag-  Potas- Man-  fluoride, iodine,
Food type Calcium Tren  phorus  Sodium  sesium sium  Zinc Copper  ganese and selenium
_Baby foods ® e ] ® O e [ [ o Q

.FISh and shellﬁsh
Raw
Cooked

oe
ce
oe
oe

Pruits
Raw
Cooked

Frozen or canned

Ciee.

Sansage
Veal

Mmed dmhes

i
=]
1. Substantlal data, [ madequate data., O few or no data, s.ud * pot applicable.

SOURCE: Adapted from Beecher and Matthews (1990).
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Table 5-6. Food components in the USDA Nutrient Data Base for Individual Food Intake Surveys

Proximate Minerals Vitamins Lipids Other
Food energy Calcium Vitamin A Fatty acids Alcohol
Moistare Phosphorus Carotenes Satarated
Psotein Magnesium Vitamin E Mononnsatwrated
Total lipid (fat) Iron Vitamin C Polyunsaturated
Total carbohydrate Zinc Thiamin Cholesterol
Total dietary fiber Copper Riboflavin

Sodium Niacin

Potassiom Vitamin B,
Folate
Vitamin B;,

SOURCE: USDA, ARS, 1994.

For simple foods, food ingredients,
some complex foods, and
some mixe«d dishes

USDA Nutrient
Data Base for
Standard Reference

Y

Food compasition
data from industry
and other sources

L J

Primary Data Set

For some complex foods and mixed
dishes whose composition
has not been analyzed

USDA Recipe File

!

USDA Nutrisnt Retention Factors File

v

USDA Recipe Calculation Program

Y

USDA Nutrisnht Data Base for Individuat Food Intake Surveys

Figure 5-2. Sources of information and components of the USDA Nutrient Data Base for Individual Food Intake

Surveys

S0URCE: LSRO, 1984,
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vitamin C, potassium, zinc, and fluoride. Becaunse
acceptable analytic methods are not available to
measure concentrations of many of these components
m 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
ate absent or inadequate, 2) whether the nutrient in
the food makes a significant coniribution 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 "Enputed
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. Maitthews (1992) described
the procedure for using major contributors of
nuttients to prioritize and select foods for analysis.

Developing and validating methodoiogy

Accurate and precise analytic procedures must be
developed and validated before foods can be analyzed
reliably. The FCL of USDA designs and develops
pew andfor 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 anatysts, 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
"conflicting" and "lacking" categories, reliable values
may be obtained 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, 1590),

After a method is developed that provides results
with reasonable accuracy, precision, and speed for a
given food, it must be validated with a standard
reference material (SRM). 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 iechniques (Wolf, 1993). Research is under
way to develop and use the SRMs with matrices
similar to those found in foods as they are actuaily
eaten. This should greatly reduce the many problems
associated with analyzing nutrients and other
substances in complex food mairices. Secondary
quality-control materials should be used regulatly by
laboratories 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 guality-control program has been
established (Beecher and Matithews, 1590). To be
most useful for evaluation of data guality, quality-
control procedures should involve careful monitoring
of the accuracy and precision of the method along
with complete documentatiop of all aspects of the
analysis (Mangels et al., 1993). The use of internal
standards with every anatytical sample, as appropriate
to the method, should be required io 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 qualify-
control procedures, obtaining bigh-quality food
composition data requires the design, implementation,
and evaluation of sampling strategies and sample-
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Table 5-7. State of development of methods for analysis of nutrients in foods

Nuteient category Adeguate Substantial Conflicting Lacking

Carbohydrates — individual sugars Other fiber Resistant starch

Total dietary fiber COmMPONEnts

(ACAC)

Starch
Energy Bomb calotimetry — Calculated —
Lipids — Cholesterol Fat {total) —

Fatty acids (common,  Sterols

Minezal notrients

Protein and amino
acids

Vitamins

Other

Calcium
Copper
Magnesium
Phosphorus
Potassinn
Sodium

Zinc

Nitrogen {total)

CizCon)

Iron
Selenium
Manganese

Amino acids (most)

Niacin
Riboflayin
Thiamin
Vitamin B,

Fatty acids (trans, o3
shori-chain, Cp-C, )

Arsenic
Chromium
Fluoride
Iodine

Amino acids {some)
Protein (total}

Carotenoids
(provitamin A)
Vitamin A
Folate

Vitamin B,,
Vitamin C
Vitamin D
Vitamin B
Pantothenic acid
Vitamin K

Phytate
Carotenoids
{nonvitamin A)
Phytosterols
Tocotrienols

Boron

Cobalt
Molybdenum
Silicon

Tin

Vanadium
Qrganic species

Biotin
Choline

Flavonoids
Lignins
Saponing

'AQAC, Association of Official Analytical Chemnists.

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

Development needs
State of Speed of Cost per
methodology  Accaracy  amalysis analysis Methodology Applications Other
Adeqguate Excellent Fast Modest («$100) Increase sample —_ Reduce cost
thronghput
Substantial Good Moderate  Modest to high = Modify Develop applications Improve
methods (needs adaptation to exfraction
specific food mafrices) procedure
Conflicting Fair Slow High Modify andfor Develop applications Emprove
develop {needs adaptation to extraction
methods specific food matrices) procedure
Lacking Poor Slow Unknown Deveiop Develop applications Improve
methods {needs adaptation o extraction
specific food matrices) procedure

SOURCE: USDA, Foed Composition Laboratory, 1994,

handling procedures. Sirategies 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
nufrient 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 (1593),
and Savell et al. (1988).

Handling and storage of food samples prior 10
laboratory analysis may greafly 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
treaiment of foods before analysis. Complete
docnmentation of procedures—including how the
edible portion was prepared for analysis, how the
homogenization method was validated, how the food

was prepared (e.g., broiled at 550 °F to an intemal
temperature of 150 °F), and how storage and
moisture changes were monitored—and of how
storage and moisture conditions changed is essential.

Evaluating data quality

A system for evaluating the quality of food
composition data has been developed through a
collaborative effort involving USDA, NIST, and
FDA. The system inciudes criteria in five general
categories that represent the major determinants of
data guality 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 termed the Quality Index. These criteria,
together with category-specific decision trees that
simulate the human decision-making process that
occurs in evaluating data quality, have been
incorporated into artificial-intelligence software.
Data-quality criteria used for evaluating casotenoid
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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(19589) and Schubert et al. (1987). Food composition
data produced by iaboratories under contract to ARS
inchade information on all five of the data-quality
cafegories.

The sum of Quality Index ratings greater than or
equal to 1.0 is used to develop "confidence codes,”
which provide an indication of the confidence the
data user can bave in the grand 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 (Bigwood et al., 1987; Schubert

et al., 1987), copper (Lurie ¢i al., 1989), and
carotencids (Mangels ef ai., 1993),

Nutrition iabeling values

Nutrient concenirations for some foods, ofien highly
processed foods and frozen meals and entrees, may
be taken from nuirition 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 valtue
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 vaiue of analyses of any number of samples
of the same product in the future. Alhough the use
of nutrient values derived through that approach may
be necessary and desirable for nutrition labeling
purposes, errors may be infroduced into nufzient
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 vatues

depends on using the nutrient classification defined
specifically for compliance purposes. Added
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nutrients in fortified or fabricated foods (vitamins,
minerals, protein, dietary fiber, and potassium) are
classified as Class I nutrients. For Class 1
substances, the nuirient content must be 100% or
more of the label valuze. Naturally occurring
nutrients over which producers or manufacturers have
little control (vitamins, minerals, protein, total
carbohydrate, other carbohydrate, dietary fiber,
unsaturaied fatty acids, and potassium) are classified
as Class II substances. To be in compliance, the
nuirient content of Class Il substances must be at
least 80% of the label value. A third group of
nuirients not given a formal classification, which
includes food energy, sugars, toial fat, saturated fatty
acids, cholestercl, and sodium, must be present at no
more than 120% of the label value t0 be in
compliance. Because of these compliance
considerations, compliance algorithms based on one-
sided 95% prediction intervals are calcuolated with no
adjustment for Class I nutrients and with adjustment
factors of 5/4 (125%) for Class I substances and
5/6 (83%) for the third group of nutrients. The
approaches used to calculate prediction intervals and
to select either the mean conceniration or the
appropriate limit of the prediction interval were
detailed by McClure and Lee (1993).

For Class 1 and Class I substances, use of the Jower
limit of the prediction interval results in a bias
toward values lower than the mean for these
mutrients. 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
nufrients in the third group. Because food energy
values based on nutrition labeling values may be
biased upwards by using upper limits for the
prediction intesvals, 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 0
underestimates of total carbohydrate, protein, and
unsaturated fatty acids when expressed as percent of
calozies.



Rounding of mean values may also introduce error
into the calculation of nuirient intakes from nutrition
labeling data. Because rounding may be either ap 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

In 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 from which the imputed values are derived
are often from another form of the food. For
example, instant coffee has been used o0 impute
protein values for brewed coffee. I an altemaie 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 from
other countries, enrichment standards, and
formulations or recipes have been used to impuie
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 defection limit
specified in acceptable references for a given nutrient
{(Mangels 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 compaosition
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 t¢ 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
Nuirient 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 Nuirient Data Base
for Standard Reference for food items and for items
used only for calculating the netrient content of
mixed foods from recipe components. It provides the
nuirient values used for calculating the putrient
intakes from each food reported by each individual
participating in a food consumption survey. Most of
the data in the PDS are from 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 ensichment or fortification. Values are added

Table 5-9. Sources of food composition data for
types of foods

Source of data in

descending order of
Food type predominance
Simple feods and food Analytic
ingredients (e.g., apples, Impated
carrots, flour, sugar)
Complex foods (e.g., bread, Analytic
pudding, salad dressing) Iimputed
Calcutated
Mixed dishes {e.g., pizza, sushi, Calculated
casseroles, frozen entrees) Imputed
Analytic

SOURCE: LSRO, 1994.
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fo 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 10 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 mutrient 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 ifems. 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 80% of total nutrient intake 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 identify foods that
are key contributors of a nutrient is based on the
amounit of a nutrient in a food and the grams of food
consumed as desctibed 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
assuned to be zero (ie., actuaily 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

Source of value

Nutrient Total items Analytical Imputed Nutrition labeling
Protein 188 177 11 ]
Total dietary fiber 135 116 i8 1
Total fat 127 119 8 0
Cholesterol 72 61 11 0
Vitamin C 68 61 i 6
Vitamin B, 204 158 12 34
Thiamin 177 147 5 25
Riboflavin 178 148 7 23
Niacin 1657 158 13 26
Folate 146 96 19 31
Vitamin B 116 60 47 9
Vitamin A 62 47 1 14
Vitamin B,, 96 77 i1 8
Catotenes 3 31 ] 0
Calcium T2 68 3 1
Iron 236 190 12 34
Copper 241 220 21 0
Magnesium 201 186 13 2
Phosphorus 197 188 G 0
Zinc 213 188 15 10
Potassiuin i78 169 9 0
Sodium 104 100 4 0

SOURCE: USDA, ARS, 1994,
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Reclpe File

The Recipe File links each survey food identification
mumber 10 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 from 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 enirees, although these are not identified
by brand name,

Nutrient Retention Factors Flle

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, Bg, By,
and A; thiamin; riboflavin; niacim; folate; camoienes;
calcium; magnesium; iron; phosphorus; potassium;
sodium; zinc; and copper. Retention factors for those
nutricnts are determined from paired samples of
foods analyzed in raw and cooked forms. Protocols
for the analyses are contvolied to protect samples
from contamination or unintentional nutvient loss,
ensure that identical cooking procedures are foilowed
for each analysis, and minimize handling losses
during preparation. The factors are then used to
calculate the nuirieni conient of foods prepared by
simitar 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 (%)

Nuirient Analytical Ireputed Nutrition labeling Assumed zero
Protein o4 5 i 0
Total dietary fiber 5 82 0 13
Total fat 94 5 1 0
Cholesterol 8 48 i 44
Vitamin C 95 4 2 0
Vitamin B, 87 12 i 0
Thiamin g6 3 1 0
Riboflavin 95 3 1 0
Niacin 96 3 | 0
Folate 69 31 04 ]
Vitamin B 63 36 1 0
Vitamin A 71 20 04 0
Vitamin B,, 31 58 0.4 i1
Carotenes 50 43 0 7
Caictum 95 4 1 0
Iron 94 s i 0
Copper 57 43 0.4 0
Magnesium 65 35 0 0
Phosphorys 87 12 1 0
Zing 78 21 i 0
Potassium 93 6 1 G
Sodium 94 5 1 0

'The sum of the percentages of data (analytical, imputed, label, and assumed zero) may not add up to 100% becaase of rounding.

SOURCE: USDA, ARS, 1994,
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The accuracy of the nufrient 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 retention factors ysed in the
Recipe Calculation Program.

Reclpe Calculation Program

The Recipe Calculation Program is a computer
program that determines which items will appear in
the Survey Nutrient Data Base and which sets of
nutrient values from the PDS will be used for each
item. For singie-component recipes, nutrient values
are moved directly from the PDS to the Survey
Nuirient Data Base. For muiticomponent 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 refention
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, CSFII 1989-91, HHANES
1982-84, and NHANES I1I 1988-91.

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 CSFI 1994-96
and NHANES HO1. Of these 7,100 items, data for
about one-half are derived from recipe calculations
for foods with multiple ingredients using a mixture of
analytical, imputed, and nutrition Iabeling information
on food composition. When fortification levels are
changed, nutrient values are updated in the PDS and
the recipes are recalculated.

Quallty evaluation

Monitoring and verifying 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 the PDS that cumulatively
provided 80% of the intake of a given putrient for the
U.S. population in CSFII 1689-91, Values currently
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in the PDS are improved by replacing calculated
vatues 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
ang of cholesterol i eggs.

Approximately 85% of the food composition data in
the National Nutrient Data Bank today is from
sources outside USDA, such as the food industty and
the scientific literature, The documentation for these
data varies widely, with only about 10-15%
containing documentation for all five criteria for data-
guality evalaation developed by the FCL and
recommended for use in the National Nutrient Data
Bank by GAO (1993). Data-cvaluation criferia and a
scoring systemn are needed for nutrient values that are
incorporated into the USDA Nuirient 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 concenirations of
food components are reporied in the Survey Nutrient
Data Base. No indicators of the variation in nutrient
content of a food are included in the data base.

Thus, the variation in outrient intake estimates for
survey participants reflects the variation in food
consumption pattemns, not the variation of nutrients in
foods. Although mean concentrations of food
componenis 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 inciuded. Of greater concem is the uncertainty
involved in assessing low or high intakes of nutrients.
Failure to account for the variability in concenivations
of nutrients in foods may have a greater impact on
estimating intakes at the extremes of distributions
because the range of nuirient 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-haif
of the items in the Svivey Nutrent Data Base ate



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 nuirient 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
1-day diet from 1,000 theoretical 1-day diets.
Coefiicients of variation (CVs) for food composition
data were as high as 30%, but when these data were
used to calculate 1,000 theoretical 1-day diets,
assuming random variation, the error term in a 1-day
intake estimate was low (generally <10% CV). If the
CVs for food composition data are assumed to be
random, then statistical theory suggests that the
variance of the nuirient content of the mixed diet will
decrease 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
focd composition datz 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
nuirient 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 o be maintained
to replace these data with more reliable estimates as
they become availabie.

The quality of analytical data varies among nuizrients.
For example, the quality of data on caicium
concenirations in foods is considered to be good.
The state of the development of methodology for
analyzing caicium in foods is rated as adequate, and
data in the PDS for 68 of the 72 food items
contributing 80% of calcium intake in CSFI 1989-91
are analytical data, In contvast, the quality of data on
folate concenirations 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 conttibute 30% of folate intake, an
acceptable methodology for analyzing folate in foods
is lacking. When there is serious concern about high

or low intakes of a particnlar nuirient, the guality of
food composition data for that nuirient should be
examined. If the data are considered to be of good
quality, then greater confidence can be placed in the
intake estimate. If the quality of the data is
considered less weliable, then less confidence can be
placed on the estimate. When data quality is in
serious doubt, estimates of nuirient 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 sitwation was clearly illustrated
for cholesterol concentrations in food by comparing
the resuits from gas-liquid chromatography (GLC),
the method of choice, with those from colorimetry.
These comparisons indicated that the GLC values
were about 68% of the colorimetric values and
ranged from 84% to 89% of the values calculated
from food composition tables (Marshall et al.,
1989a,b). In some cases, values for total sterols
determined by GLC were less than cholestero] values
determined colorimeiricaily,

The differences in the resulis obtained from analyzing
a mixture by a particular method and from
calcolating 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, 1982;
Marshall et al., 198%a,b). Because of the variable
relationship between the GLC values and the older
data, Marshall et al. (1989b) concluded, “The
differences between GLC and colorimetrically
analyzed cholesterol, and also between calculated and
GLC-analyzed cholesterol, are not likely to be fixed
percentages which could be applied for correction
purposes; 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 ihe data should be documented.

The interpretation of data on nutrient intakes requires
knowledge of the forms of the nutrient measured.
Because nutsients 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 by humans, 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 I, and vitamin K conients of
selected foods have been compiled (Gebhardt and
Holden, 1992; Weihrauch and Chatra, 1994;
Weinrauch and Tamaki, 1991). Intakes of these
nutrients were not evaluated in CSFI 1989-91 or
NHANES 111 1988-91; however, this information is
included in this report because of its timeliness for
nutrition researchers.

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 seleniwn
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 cereal;
unfortified cereals contain negligibie 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

Beef top sirloin f
Ground bee

Pork, center loi
Chickeri breast mea
Tuna, cannad

Corn tortiflaf
Floutr tortilla

Milk, 2% fatl]
Amerlcan chease {71
Eggs, scrambled;
Bananas
Strawberies
Sunflower seeds|;

6 20 40 8o 8 100
Micrograms per 100 grams

Figure 5-3. Mean selenium content of selected foods
NOTE: Beef, pork, chicken, fish, and seafocd values are for
cooked meat. The vaiue for tuna is for drained, light-meat

{una canned in water.

SOURCE: USDA, Provisional Table on Selenfum Content of
Foods {Gebhardt and Holdan, 1992).
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Figure 5-4. Mean vitamin D content of selected foods

NOTE: The valus for sardines is for unspecified sardines
canned in tomato sauce. The value for tuna is for drainaed,
light meat tuna canned in oll. The value for margarine is
based con label information.

SOURCE: USDA, Provisionel Teble on Vitamin D Cortent of
Foods (Weihrauch and Tamaki, 1981},



also been published since 1989 (Mangels et al.,
1693). 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 multicomponent foods
containing fruits and vegetables has also been
developed for use with food comsumption data from
surveys (Chug-Ahuja et al., 1993).

Evaluating food composition data for use in
assessing current nuiritional status in the
NNMRRP

As discussed above, the quality of data available for
incorporation inio the Survey Nutrient Data Base
varies among nutrients. The Expest Consaltants and
LSRG used informaiion on the staie of development
of analytical methods (table 5-7), the quantity of data

Braccoli, raw

Brussels sprouts, raw

Cabbags, raw

Lettuce leaf, rew

Spinech leaf, raw

Swiss chard, raw

Watercress, raw

D 200 400 600 800 1000
Micrograms per 100 grams

Figure 5-5. Median vitamin K content of selected
foods that are high in vitamin K

SOURCE: USDA, Provisional Table on Vitamin K Content of
Foods {(Weifirauch and Chatra, 1983).

available on nutrdent composition of foods

(tables 5-3, 5-4, and 5-5), the fraction 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 genctic changes in
plants and animals. Growing practices also affect
food composition. Any of these changes may be
prompted by changes in consumers’ perception of
optimal products. This sitwation is best itlustrated by
reductions in the fat contents of foods. Over the past
25 years, changes in the perception of optimai beef
and pork products have prompted industry to produce
leaner products; similarly, public awareness has
resulied 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
producis remaining on the market, recipes may
change in response 0 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 dafe a food was analyzed, the
ingredients present in the food as analyzed, how the
ingredients were processed (i.e., hydrogenation of
oils), angd ingredient substitutions that could aiter 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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Table 5-12. Evaluation of assay methods and quality of food composition data for use in assessing dietary

intakes of nutrients

Food component

Rating of
assay method!

Rating of
data quality”

Comments®

Food energy

Protein

Total fat

Saturated,
monounsaturaied, and
polyunsaturated fatty
acids

Trans fatty acids

Cholesterol

Carbohydraie

Total dietary fiber

90

Conflicting

Adequate

Conflicting

Substantial

Conflicting

Adeqguate

Conflicting

Substantial

Variable

Acceptable

Variable

Variable

Unaccepiable

Variable

Variable

Variable

The mode of handling fiber contents causes some
confusion in computation of food energy. The quality
of the data on mixed foods is questionable in some
cases becanse of lack of knowledge of amount of gums
and modified starches added to foods.

The determination of total fat content will be a problem
because of a new definition of fat resuiting from the
Nutrition Labeling and Education Act of 1990 (NLEA;
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 USDA Nutrient Data Base for
Standard Reference and the USDA Survey Nugient Data
Base.

Capillary gas-liquid chromatography (GLC) should be
used for saturated, monounsaturated, and polyunsaturated
fatty acids. Packed-column GLC is inadequate because
packed columns do Rot separate the various isomers of
mono- and polyunsaturated faity acids. The data are
variable becanse some of the data were obtained by
packed-column GLC. Source oil calculations may not
be acceptable becanse of changes that occur during
processing.

Very high-guality capitlary GLC methodology is
required to measure frans fatty acids. Very few foods
have been assayed by this method. Calculation from
sonrce of oil added to food is not acceptable becanse of
changes in composition brought about by processing.

Lipid extraction and capillary GLC should be used for
cholesterol assays. Colorimetric assays are frequently
rot acceptable.

The traditional assay method for determining
carbohydrate is by calculation of difference. It was
validated to some degree for whole foods but not for
complex foods and mixed foods. Determination of
carbohydrate content is also complicated by the same
problems identified for determination of food energy.

Some assays do not measure total dietary fiber.



Table 5-12. Evaluation of assay methods and quality of food composition data for use in assessing dietary
intakes of nutrients—continned

Food component

Rating of

assay method!

Rating of

data quality’

Comments®

Bietary fiber fractions

Alcohol

Vitamin A

Carotenes

Vitamin E

Vitamin C

Conflicting

Substantial

Conflicting

Conflicting

Conflicting

Conflicting

Variable

Acceptable

Variable

Variable

Moot

Varable

There is no consensus among experts about what is an
acceptable fiber-fraction method. Becamse different
methods were used for different data sets, there is
potential for significant confusion. The exact method
nsed must be noted on the fber-fraction data sets. This
annotation is frequently missing.

Alcohol data are acceptable for alcoholic beverages.
Good GLC and lquid-chromatography methods exist but
rarcly have been validated for food matrices. There are
very few analytical data for alechols in foods; however,
foods contribute very little to total alcohol consumption.

Excellent high-performance-liquid-chromatography
(HPLC) methods exist. Colorimetric assays are
generally not acceptable for foods. Few data have been
obtained with modern methods. Complex foods and
mixed foods have special problems. Good data exist for
simple foods.

See comiment for vitamin A methods. New HPLC
methods exist for identifying and quantifying specific
carotenoids in Iow-fat foods (especially fruits and
vegetables). Comparison with the open-column method
is needed, Existing data for carotenes in the Swrvey
Nuirient Data Base assume carotene content is primarily
B-catotene. Recent collaborative efforts between the
Food Composition Laboratory at ARS and NCI have
resulied in the production of a data base for
chromatographic values {analytical) for five carotencids
in fruits and vegeiables and calculated values for
approximately 2,300 mixed dishes. The data base
includes quality indicators for specific foods and
carotenoids.

HPLC method with fluorometric dstection is preferable.
Capiltary-GLC method may be biased toward low
values, Special care is needed for sample extraction.
Data on simple foods are acceptable. There are some
sertous questions about the appropriateness of data for
complex foods and mixed dishes.

Colorimetric methods have been acceptable in the past
for determining total vitamin C in simple foods but are
not suitable for the analysis of mixed dishes becanse of
manufacturers’ addition of isc-ascorbic acid as an
antioxidant. A few good HPLC methods exist.
Colorimetric methods may not be acceptable for some
foods because of interferences and the inability of this
method to distinguish between inactive (iso-ascorbic
acid) and active forms.
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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 method' data quality’ Comments®

Thiamin Substantial Acceptable

Riboflavin Substaniial Acceptable

Niacin Substantial Acceptable

Vitamin B, Substantial Acceplable

Vitamin B,, Corflicing Moot Some methods (immunoassays) provide good resulis;
however, a significant portion of food composition data
was obtained with older, less reliable methods.

Folate Conflicting Variable Recent findings suggest that traditional assay methods
are not acceptable for the assay of complex foods and
mixed dishes. This is a very controversial area.
Research is needed onr the development and validation of
the methodology.

Tron Substantial Acceptable

Calcium Adequate Acceptable

Phosphorus Adequate Acceptable

Magnesium Adequate Acceptable

Sodium Adequate Variable Flame-emission and atomic-absorption methods ate
good. Chloride determination for sodium content is a
problem. Calculations from generic recipes are suspect
because information on sodium addition is usually
proprietary.

Potassium Adequate Acceptable

Copper Adeguate Variable Copper data are lacking for many foods, and there is not
an agreed-upon method for computation, Data
availability is poor for complex foods, mixed dishes, and
foods that are not key sources of copper.

Zinc Adequate Acceptable

Selenium Substantial Accepiable New methods are quite good. Selenium contents of
foods vary considerably with region of country where
the food was produced. A USDA provisional table on
the selenium content of foods was published by
Gebhardt and Holden (1992).

Fluoride Condlicting Moot Several good methods exist but most have not been
validated for flucride in foods. Almost no data from
direct analyses exist for fluoride content of foods.

Todine Unacceptabie Unacceptable A generally accepted method for assaying iodine in

92

foods has not been developed.



Table 5-12. Evaluation of assay methods and quality of food composition data for use in assessing dietary

intakes of nutrients—continued

Comments®

Rating of Rating of
Food component assay method! data quality’
Fat substitutes Lacking Nonexistent
Sogars Substantia) Unacceptable
Starch Suobstantial Moot

Fat substitutes include medified fats, proteins, gums, and
dietary fiber.

Several enzyme, HPLC, and GLC methods exist, Pew
have been validated for complex foods and mixed
dishes. Very few analytical data exist for complex
foods and mixed dishes. Good data exist for dairy
products. Sugar content of other foods varies by
ripeness, cultivar, and recipe.

Several enzyme, HPLC, and GLC methods exist, Few
have been validated for complex foods ard mixed
dishes. Very few analytical data exist for complex
foods and mixed dishes, Starch content of other foods
varies by maturity, ripeness, and recipe.

‘Ratings of assay methods ate in substantive agreement with those in table 5-7.

*Quality of data was rated acceptable, variable, or unacceptable in relation to their use for assessment of putrition-related health status for
nutrition moniforing. Quality of data was rated moot if the Experi Consultants and LSRG considered it unlikely that improved data for
that food componeat would make a difference in the assessment of nuinition-related health status and the assignment of nutktion
monjtoring priority status. Food composition date for components rated moot may be importent for other purposes.

*USDA, U.S. Department of Agriculture; ARS, Agricultural Research Service; NCI, National Cancer Institute.

SOURCE: LSRG, 1994,

Evaluating changes In food composition over
time

The capacity to compare food and nuirient 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 from actual differences in food composition
{e.g., changes in the fat content of beef resulting
from changed trimming practices by the food industry
or changes in nutrient concentrations resulting from
revisions in enrichment and fortification 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 in time may not accurately
represert 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 Nufrient Data Bank system, which made
expanded sets of nutrient values of foods available
for use in CSFII 1585-86, HHANES 1982-84,
NHANES I 1988-94, NFCS 1987-88, and

CSF1i 1989-91. For NFCS 1977-78 and earlier food
consumnption surveys, dutrient composition values are
available on magnetic tape. Documentation of
nutrient values and recipes exist in handwritien form.

USDA conducted a bridging study that examined
differences in data collection and processing between
NFCS 1977-78 and NFCS 1987-88 {Guenther and
Perioff, 1990; Guenther et al., 1994). Examining the
effects of differences in the nutrient data bases used
in the NFCS 1977-78 and NECS 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 from an increased number of foods
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analyzed were sufficient to justify revising the NFCS
1977-78 estimated intakes for iron, magnesinm, and
vitamins B, and B,,. 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 the two surveys did not
resuli in the need 10 revise estimated intakes of food
energy, protein, carbohydrate, caicium, phosphorus,
riboflavin, niacin, or vitamin C {Guenther et al.,
1954).

Comparing Intake estimates from different
national surveys: food composition Issues

The nutrient data base used by NCHS for

NHANES I 1976-80 was different from the one used
for HHANES 1982-84 and NHANES 117 1988-91.
NCHS used a nutrient composition data base based
on USDA's data base, with additions and
modifications by NCHS, for calculating nutrient
intakes for NHANES II 1976-80. As pait of efforts
to make the USDA and HHS surveys more
comparable, USDA's Survey Nutrient Data Base was
used for HHANES 1982-84 and NHANES III
1988-91. The effects of differences in the nutrient
composition data bases used for the series of HANES
surveys have not been examined.

A smrvey nutrient data base that permits reanalysis of
food consumption data collectzed 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 difficolt, and any
comparisons over time should be interpreted with
caution.

A nutrient daia 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
Nutrifion Monitoring and Related Research
(IBNMRR). The data base for trend analysis will
build on the Survey Nutrient Data Base. It will
contain muifiple 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
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fortification, reformulation, or other agricuitusral, food
processing, or marketing changes. These ate
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 infakes calcalated from food
consumption data collected during that period reflect
a higher level of caicium, accounted for by the
fortification practice, "Data" changes will be those
resulting from improvemenis in analytical
methodology or from replacement of imputed values
with analytical data. In the new nmufrient daia 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
t0 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 componenis and foods
and, thus, the food composition data can be improved
systematically. The process currently used 1o
prioritize the selection of food components and foods
ig discussed above. The quality of estimates of
nutrient infakes 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 sampie
handling procedures t0 ensure representative and
accurate data; and development of a system to
evaluate the quality 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 inclades
the National Nutrient Data Bank and the Survey
Nutrient Data Base. The data bank 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



imputed values. Concems associated with each type
of data for nutrition monitoring purposes are
identified. Within the National Nutrient Data Bank,
the USDA Nuirient 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 Nutrient
Data Base containg 1) analytical and imputed data for
simple foods, food ingredients, some complex foods,
and some mixed dishes and 2) daia 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 Nuirient 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 half
of the data in the Swrvey Nutrient Data Base is
calculated from recipes. Evaluating the quality of
food composition data in the PDS has been done by
monitoring or verifying nutrient data in key foods
that cumulatively provide 80% of ihe intake of a
given nutrient by the U.S. population. Considerations
about the use of food composition data to assess
nufrient intakes at one point in time and to assess
changes in nutrient intakes over time are discussed.

Gaps in knowledge

USDA Nutrient Data Base for Standard
Reference

To some extent, gaps in food composition data exist
for all nuirients. The gaps are of greater concem for
nuirients that are categorized as cuirent or potential
public health concerns, For the following nuizients,
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, folaie, and vitamin C. Recent
research has suggested a possible association between
intake of trans fatty acids and coronary heart disease.

At present, there are no ¢ata on #rans fatty acids in
foods in the Survey Nuirient 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 CSFI 1989-91),
analyiical 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 from various Asian and
Affican countries.

For the existing dafa in the USDA Nuirient Data
Base for Standard Reference, documentation must
include the following:

» date(s) of laboratory analysis;

» analytical methods used and the detection limnits of
the methods;

- the meaning of zero values for nutrienis (i.c.,
whether the nufrient is not present at ail in a food
or may be present in concentrations lower than the
detection limit of the analytical method);

« the number of samples analyzed;

+ the variability of the measurements (standard error
of the mean);

« whether the mean value is a2 mean for a single food
(e.g., one vaxety, growing region, season, brand,
and/or Iot) or a weighted mean of a commingled
composite of foods of different types {e.g., more
than ope vasiety, growing region, season, brand,
andfor lot); and

» source(s) of data and procedures for all imputed
values.
USDA Nutrlent Data Base for Indlvlduél Food

intake Surveys

Because the PDS component of the Survey Nutrient
Data Base is detived from the USDA Nuirient Data
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Base for Standard Reference, the same gaps in
information regarding the adequacy of daia 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 readily 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 the 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.

Dletary supplement composition

The 1986 National Health Interview Survey on
Vitamin and Mineral Supplements provided nuirient
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 vet
exist for product-specific nutrient composition of
dietary supplements currently in the marketplace.
Because these products are used by a substantial
portion of the U.S. population, a data base for the
nutrient composition of these products is needed to
assess their impact on intakes of nuirienis 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) t¢ 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 data 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
componenis, particulariy those identified as current
or potential public heaith concems. The
approaches used by USDA for prioritizing foods
and food components for analysis appear to be
sound.
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» Make quality-assurance procedures an integral pari
of the generation of any new data, and use quality-
evaluation criteria in a timely manner to evaluate
both newly generated and extant data. A daia-
quality-evaluation system that is an integral part of
the data base management system is needed for the
USDA Nutrient Data Base for Standard Reference,

Give priority to providing analytical data for key
foods (items contributing 80% of iotal intake for a
nuirient). Key foods for particular racial/ethnic
subgroups as well as for the total population shonld
be identified, and nutrient values for these foods
should be analyzed for inclugion 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 focds is not
possible because of limited rescurces, raditional
recipes and preparation methods for foods should
be wsed to calculate nutrient values for these foods.

« Improve the quality of food composition daia

provided by all sources, inciuding industry,
university, and goverment laboratories. A good
starting point for this would be to convene a
conference or establish a working group t0 address
how to attain the highest possible analyticat
standards in different laboratory settings.

« Improve the documentation of information for the

USDA Daia 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 zeso values for nutrients
(whether the nutrient is not present at all in a
food or is present in concentrations fower than
the detection limit of the analytical method);

— the number of samples analyzed;

—— 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/for lot) or a weighted mean of 2
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.



» 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 Nuirient Data Base and

—- the derivation of nuirient retention factors used
in calculations of the nutrient content of
complex foods and 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 fotare.

+ Include mntakes from dietary suppleinents in
analyses of nuirient 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 implement the system for electronic
transfer of data to daia base users. The system
must inciude a reguirement for strict adherence 10
quality-control criteria for inclusion of data into the
data base and protection against change by
unauthorized individuals or organizations,

Draw conclusions cauticusly about the existence of
associations between puirient intakes and health
because of inadequate data about the composition
of several food components for which there is
current or potential public health concemn. Confinm
the existence of any diet-heaith 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 nuirients—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 vaiues
considered adequate.

High intakes of nutrients are alsc of nutrition
monitoring concem. 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 10 evaluate high intakes of most
nutrients. The prevalence of the use of vitamin and
mineral supplements is reported, but quantitative data
were not available to estimate total nutrient intakes
from food plus dietary supplements.

Available methodologies

Sevesal methodologies are used to estimate the mean
consumption of foods and intakes of nuirients in the
NNMRRP. Food available to the total population

and per capita consumption are estimated from food-
supply dafa. Food-supply and per-capita-
consumption data are discussed in chapier 3, and
average annwal 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 CSFIY 1989-91, HHANES 1982-84, and
NHANES IIT 1988-91. In those surveys, data were
collected from individuals by quantitative daily-
consumption methods, which attempt to capture the
nature and amounts of individoal foods consnmed in
defined periods of time, often 1 day or multiples
thereof. For HHANES 1982-84 and NHANES I
1988-91, 1-day data were collected by a single
24-hour recall for all subjects and, in NHANES I
1988-91, by two additional 24-hour recalls for
participants 50 years of age and older. In CSFII
1989-91, data were collected for 3 consecutive days:
for the first day, by 24-bour recall, and for the
second and third days, by food records. intakes of
nutrients were calculated by multiplying the amounts
of all foods consumned on individual days by the
estimated concentration of the nutrient or other food
component i each individual food.

Factors 10 consider when using 1-day and mulfiple-
day food consumption data were reviewed in the
EPONM report (LSRO, 1989) and by Anderson
(1986). NHANES 01 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 past. Because of limitations of the food
frequency approach for quantitative estimates of
nutrient intakes (Briefel et al., 1992), these data were
not used to estimate nutrient intakes for this repoit.
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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 (huirient and contaminant),
pesticide residues, and organic contaminants other
than pesticides are made for selecied age-sex groups
on the basis of the analysis of the core foods. The
program in place from 1982 to 1991 included

11 nuiritional elements, 234 core foods, and § age-
sex groups. Data from 1982-89 are included in the
TRONM. The current program (revised in 1991)
includes 10 nuiritional elements, 261 core foods, and
14 age-sex groups. For additional information on
1982-89 data from the Total Diet Study, see
Penningion and Young (1991).

Types and sources of data

The types and sources of data on food consumption
and nutrient intake used in this 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. CSFU 1989-51 provided data
on the percentage of people consuming foods based
on commodity food groups (grain products;
vegetables; fruits; milk and milk products; meat,
pouliry, and fish; eggs; legumes; nuts and seeds; fats
and oils; sugars and sweets; and beverages).
Estimates of fruit and vegetable consumption were
also provided by CSFH 1989-91 and the 5 A Day for
Better Health Baseline Survey.

In addition o information on the consumption of
foods in commaodity food groups, this chapter
includes information on consumption of water
(NHANES III 1988-91) and alcoholic beverages
(CSFH 1989-91 and NHANES M1 1988-91) and on
discretionary salt use {CSFI 1989-91 and
NHANES Iil 1988-91). Data on food sources of
nutrients as consumed (HHANES 1982-84), food
consutnption patterns (CSFI 1989-91), and food

consumption away from home (CSFII 1986-91,
NFCS 1987-88, and the School Nuirition 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 ITI 1988-91 provided
nutrient intake estimates calculated from reported
food consumption data for nationally representative
samples of the U.S. population, HHANES 1982-84
provided mytrient intake estimates for Mexican
Americans, Caban Americans, and Puerto Ricans.
Data available from these surveys included estimates
of 1-day mean and median intakes of food energy
and 27 food components for subjects 2 months of age
and older (NHANES Il 1988-91), 6 months fo

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 swrveys. Obne-day nutrient intake estimates
for the three surveys were calculated from 24-hour
dietary recall data. In addition, mean 3-day nbtrient
intake data were calculated from 24-hour dietary
recall and 2-day dietary records from CSFIT 1989-91.

Data from all surveys were used to estimate nuirient
intakes of the U.S. population in this chapter.
Median 1-day nuirient intakes calculated from
NHANES IIT 1988-91 data were nsed t0 examine
nutrient intakes of population subgroups by age, sex,
and race/ethnicity. Mean 3-day nuirient intakes
caiculated from CSFII 1989-91 data were used o
examine nuirient intakes of population subgroups by
income level. Selected mean nuirient intakes from
CSFI 1989-91 were compared with mean mufrient
intakes from NFCS 1977-78 and NFCS 1987-88.

For this report, estimates of 1-day mean nutrient
imtakes of American Indians 45-74 years of age
residing in three States in 1989-91 came from the
Sirong 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 CSFIL
1989-91, HHANES 1982-84, and NHANES i
1988-91. Data from FDA's 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

Source of data'

Food consumption

Iniake of nutrients and other food
components calculated from food-
consumption and food-composition data®

Intake of food components provided by
direct chemical analysis of core foods
representative of diets for selected age/fsex
groups

Use of vitamin and mineral supplements

Food insufficiency

CSFII 1989-91 (USDA, HNIS)Y
INHANES IIf 1988-21 (CDC, NCHS)
5 A Day for Bever Health Baseline Survey, 1991 (NCI)

CSFH 1989-91 (USDA, HNIS)

NHANES 1 1988-91 {CDC, NCHS)

HHANES 1982-84 (CDC, NCHS)

Strong Heart Dietary Survey 1989-91 (IHS and CDC)

School Nutrition Dietary Assessment Stdy 1992
(USDA, ECS)

NECS 1977-78 (USDA, ARS)

NFCS 1987-88 (USDA, HNIS)

Total Diet Study, 1982-8% (FDA)

NHANES IiI 1988-91 (CDC, NCHS)

1991 Longitudinal Followup to the 1588 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 1II 1988-91 (CDC, NCHS)

'CSFI, Contiming Survey of Food Intakes by Individuals; USDA, U.S, Department of Agriculture; HNIS, Human Nutrition Information

Service; NHANES, National Health and Nutrition Examination Survey; CDC, Centers for Disease Conirol and Prevention; NCHS,

National Center for Health Statistics; NCI, National Cancer Institute; HHANES, Hispanic Health and Nutrition Examination Survey; IHS,

Indian Health Service; FCS, Food and Consumer Service; NFCS, Nationwide Food Consumption Survey; ARS, Agricultural Research

Service, FDA, Food and Dmg Adminisiration.

*L egislation passed on Feb. 20, 1994, wansferved the functions and staff of the Human Nutrition Information Service (EINIS) of the
USDA to the existing Agricuitural Fesearch 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, NHANES I 1988-91, CSFII 198991, and Strong Heast Dietary Survey 1989.91. The sponsoring
agency was ARS (USDA) for 1977-81 and HNIS (USDA) for 1981-91.

SOURCE: LSRO, 1994,

Recent data on the use of vitzmin and mineral
supplements were provided for subjects 2 months of
age and older from NHANES IiI 1988-91 and for
3-year-0ld children from the 1921 Longitudinal
Followup to the 1688 National Matemnat and Infant
Health Survey. These data update earlier surveys of
the use of vitamin and mineral supplements (1986
National Heazlth 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 limited.
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Criteria for assessment
Food consu mption data

The quality of data on food consumption by
individvals depends on the appropriateness of the
methodology used for the data collection and on the
accuracy ankd completeness of the recall or record-
keeping of the individual. Culfuraily appropriate

modifications to dietary interviews may be needed to

coliect accurate dietary information from ethinic
groups (Loria et al., 1994). General criteria for
assessing the quality of food consumption data



include whether the methods used could coliect the
desired information, whether identical measurement
procedures have been vsed 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 etror 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 Nufrition Examination Survey (Briefel and
Sempos, 1592).

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
effori 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 il 1988-91, automated
data-coliection and data-coding procedures were
begun in 1988 (Alaimo et al., 1994; Briefel, 1994;
NCHS, 1994).

Implicit in the criteria used 1o 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 composltion data

As discussed in chapter 3, 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
unpubtlished analytical values, imputed values, 1abel
information, and values calculated from recipes.
However, much of the detail and documentation
originally available with some of the data has not
been transferred inte the nutrient data bases used in
surveys. At present, the Survey Nufrient Data Base
includes litile 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 pariicipants in nationally representative
surveys. Therefore, to estimate nutrient infakes, data
cn foods consumed must be linked with data from
nutrient data bases. ¥ 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 nutzitional
composition of those foods is imputed from foods
that are not similar in composition. Development of
the Survey Nufrient Data Base has helped to improve
the closeness of matches beiween foods reporied by
survey participanis and the food composition data
used to calculate nutrient intakes for the population
as a whole, but forther study is needed to ensure the
most appropriate lipkages between food consumption
and composition data.

Nufrient intake data

The quality of the food conswmption data and the
food composition data in the survey nwirient data
base used to calculate nutrient intakes defermines the
quality of nutrient intake estiates. The following
section addresses approaches that can be used to
gvaluate adequacy of nutrient intakes. Criteria
available for estimating the likelihood of inadequate
dietary intakes from survey data include nutrient
density, the Recommended Dietary Allowances
(RDAS), and the probability that a specific intake will
be inadequate to meet the reguirement of an
individual. (See app. 11 for tables of 1989 RDA
values.)

Nutrient density

Nutrient density provides a unit measurement of
intake of a given nuirient for each 1,000 calories
(kcal) consumed. Appropriate nuirient-t0-gnergy
ratios remain t0 be esiablished for most nutrients, and
nuirient density is not widely used as a criterion for
assessing dietary intakes,
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A variation of this measurement, percent of calories
provided by energy-yielding macronutrients {e.g.,
total fat, protein, total carbohydrate, and alicohol),
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 or 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 (USDA and HHS, 1950)
also suggesis that fat and saturated fatty acid intakes
be reduced to 30% and 10% of calories, respectively.

Recommended Dietary Allowances

The evaluation of dietary data for potentially
inadequate intakes has often been based vpon
comparisons of mean intakes of population groups
with the RIDAs prepared by the Food and Nutrition
Board of the National Research Council (NRC).
With the exception of recommended food energy
intakes, RDAs for most nufriesnits have been defined
as the "levels of iniake of essential nutrients that, on
the basis of scientific knowledge, are judged by the
Food and Wutrition Board to be adequate to meet the
known nutrient needs of practically all healthy
persons” (NRC, 1989a), Currenily, RDAs are set for
protein, 11 vitamins, and 7 minerals. In cases of
nutrients for which information was considered
insufficient for establishment of an RD'A—biotin,
pantothenic acid, copper, manganese, flucride,
chromium, and molybdenum—Estimated Safe and
Adequate Daily Dictary Intakes (ESADDIs) provide
ranges of recommended intakes. For the electrolytes
sodium, potassium, and chloride, estimates of
minimum requirements and 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 nutrienis are ofien 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 similar 10 or greater than the
RDA for that group, the probability of a deficiency
of that nuirient is considered to be low in that
population unless there is a very wide spread in the
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distribution of usual iniakes. 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 from food increases as
the median intake of a population falls.

The Expert Consultants and LSRO were more
constrained in evaluating high or excessive nuirient
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 evalnate high or
excessive nuirient 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 scdium. For
food encrgy, 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 II), 1993; Expert Panel on
Blood Cholesterol in Children and Adolescents,
1991). For sodium, median intakes from food (ot
including discretionary salt use) were compared with
the maximum recommended intake for healthy people
{(NRC, 1989%a).

The nutrient intake estimates included in this report
represent intakes of nutrients from food only. The
Expert Consulfants considered it vnlikely that foods
would provide excessive infakes of nutrients other
than those nutrients listed above. Excessive intakes
of most nuirients would be more likely to result from
consumption of dietary supplements plus food than
from food alcne,

Probability approach

The variability of nutrient requirements or nutrient
intakes among individuals is not acconnied 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 io
misinterpretation. Use of the RDA as a fixed cutoff



point may overestimate the true prevalence of
inadequate intakes, particulady when large
intraindividual (within-person) variability in
requitements 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 from
muitiple days of dietary intake data, such as those
available from CSFII 1089-91; however, information
on distributions of nutrient requirements does not
appear to be available for most putvients.

Approach used to evaluate nutrient intakes in the
TRONM

To evaluate whether intakes of certain nutrients might
be sufficiently low to warrant further attention,
median intakes based on the 1-day data from
NHANES HI 1988-91 and HHANES 1982-84 were
compared with the 1989 RDAs for each age and sex
group. These data were used for this puspose
because the median intake may be reasonably
estimated from 1-day dietary intake data and data
were available for three racialfethnic subgroups from
NHANES 111 1988-91 (non-Hispanic whites, nion-
Hispanic blacks, and Mexican Americans) and three
Hispanic subgroups from HHANES 1982-84 (Cuban
Americans, Puerto Ricans, and Mexican Americans).

The Expert Consunltants 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. Typical
estimates of the coefficient of variation (CV) of
intakes are about 25-45%, 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

propottion 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
median intakes with the RDA for each nutrient, the
Expert Consultants and LSRO made additional
comparisons that used the principles of the
probability approach. Because the average
requirements and CVs for most nutrients are
unknown, 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 nuirient
requirements weze calculated as 77% 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 nuirients that might be
considered potential public health issues. For this
exercise, the distributions of 3-day nutrient intakes
from CSFII 1985-91 were used because they were
considered a better approximation of the distributions
of vsual intakes than 1-day dietary intake data.
Examination of the percentages of the population
from CSFI 1989-91 with 3-day mean intakes below
T7% of the RDA confirmed the observations from
comparisons of RDA values with 1) the 1-day
median infakes from NHANES I 1988-91 and
HHANES 1982-84 and 2) the 3-day mean intakes
from CSFII 1989-91.

Analyses of dietary data alone do not provide an
indication of the nutritional status of populations or
individuals. For nutrient intake cstimates,
information on dietary intakes was considered
togetiier with information on adequacy of food
composition data. For assigning priorities for
rutrition monitoring, information on nuiritional 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 1985-91 and NHANES I

1988-91 that are discussed in chapter 6 may be used
to estimate means, medians, and distributions of food

105



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 sample 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 consumpiion typically result in
a distribution that is flatter and wider than the
population ii represents. Use of 1-day data may lead
to overestimates of prevalences of intakes in the
upper or lower percentiles of the distribution
(Hegsted, 1972). Large intraindividual variation
associated with single-day dietary data may also
mask associations between dietary intake and disease
{Beaton 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 reporied by survey participants.
Such data may lead to underestimates of food
consumption and nutrient iniakes because of
underreporting of foods consumed (Bandini et al.,
1990; Bingham, 1987; Black et al., 1991, 1993;
Forbes, 1993; Lichtman et al., 1992; Livingsione

et al., 1991; Meriz et al., 1991; Schoeller ef al.,
1990). Mean focd energy intakes reported by adults
20 years of age and older were about 390 kcal/d
higher in NHANES II 1983-91 than in CSFII
198991, Mean intakes of other nufriends were also
generaily higher in NHANES III 1988-91 than in
CSFII 1989-91. Although the completeness of food
consumption data is not known for any survey,
improvements in dietary recell and recording methods
may have comiributed to less underreporting in
NHANES IiI 1988-91 than in other current and
previous national surveys (Briefel et al., in press).
NHANES T 1988-61 data probably underestimated
mean and median nutrient intakes to a lesser extent
than did data from CSFII 1989-91. However,
because of methodological differences between the
surveys, additional research on methodologies is
needed to identify the sources of the differences.

Assessing the dietary status of an individual or
population groups is not the same as assessing
nutritional stapzs (Beaton, 1982). An interrelated
sequence of physiological processes—including
absorption, iransport, storage, mobilization, and
metabolismn—occurs between when food Is eaten and
when it affects nufritional statns. As discussed in
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chapter 7, the determination of nuiritional status
requires clinical observations and measurement of
anthropometric and biochemical indices. The food
consumption and nutrient intake data considered in
this chapier can be used to evaluate dietary status,
which, in tum, affects nuiritional siatus. Nutrient
intake estimates derived from the curently available
food consumption surveys may be underestimates
because of possible undesreporting 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 Nuirient Data Base
may be adequate for evaluating the mean dietary
intakes of the population as a whole. However, with
the great ethnic divessity of ihe 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-
Armerican foods. In the past, nutrient data for some
Mexican foods in the Survey Nuirient 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 amonnt of efror 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 consuined 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. 6-1), food
consumption by individuals is influenced by many
factors, including income, race/ethnicity, age, and
sex. This section describes notable differences in
focd consumption of individuals, based on data
coliected in CSFII 1989-G1, the 5 A Day for Better
Health Baseline Survey, and HHANES 1982-84,

Data on percentages of individuals who reposted
using foods in certain commeodity groups at least
once during the 3 days of data collection in CSFII
1989-91 stratified by sex, race, age, and income
Ievels are discussed below. The commodity groups
included grain products; vegetables; fruits; mifk and
milk products; meat, poultty, and fish; 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 reposted using food commedities and
detailed data on amounis of food consumed from the
various commodity gronps are provided in

tables A.T6-2a through A.T6-11d in appendix VA.

Grain products

As shown in table 6-2, virtually all people reported
using grain products during the 3 days of data
coliection 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

pasta; and quick breads, pancakes, and french toast,
but higher percentages of white males and females
reported consuming cakes, cockies, pastries and pies,
crackers, popcom, pretzels, and corn chips than did
black males and females. The percentage of
individuals reporting consumptiion of cakes, cookies,
pastries, and pies and of crackers, popcom, 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
mixiures, 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 tabie 6-3 reporied consuming
vegetables during the 3 days of dietary data
collection in CSFII 1989-91. About 70% 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 yeass of age and older of both sexes
than for children and adolescents. Comparisons
between black and white adwlts 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, letiuce, and other vegetables. The lowest
percemiages 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 povesty category; with each increment
in income category, higher percentages of adults
reported using these vegetables. Percentages of
adults who reported consuming white potatoes; green
beans; and corn, 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 1989-01.
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Table 6-2. Grain products: percentage of people reporting use during 3 days, by sex, age, race, and income level,

1989-91 (%)

Quick breads, Cakes, Crackers,
Sex, age in years, race, Yeast Cereal, pancakes, cookies, popcoin, prefzels, Mixgures,
and income level Total  breads, rolls pasta french toast pasiries, pies corn chips mainly grain’
Sex and age
Male and Female
1-2 99.8 84.1 91.5 48.7 60.1 A7.4 709
35 100.0 94.7 91.9 47.7 67.6 43.6 73.1
Male
6-11 100.0 923 G917 48.5 721 42.8 786
12-19 100.0 93.3 73.0 435 68.1 457 722
=20 99.6 919 64.3 387 55.0 379 5371
=7 99.8 91.2 838 440 64.0 420 344
Female
6-i1 160.0 96.0 8R.7 549 718 45.6 7273
12-19 99.5 91.2 72.6 443 586 41.1 732
=20 833 92.0 56.3 406 55.8 432 541
=70 100.0 04,8 803 386 624 37.7 37.1
Race, 220 years
White
Male 89.6 529 64.0 3%.4 57.6 399 57.3
Femate 994 924 65.5 394 38.2 455 549
Black
Male 99.4 88.1 659 371 42.7 216 445
Female 99.8 90.0 7i4 403 45.1 27.3 454
Income level, 220 years
<131% poverty
Male 99.2 894 60.6 455 37.2 28.1 475
Female 99.6 90.7 68.7 40.6 424 351 499
131-350% poverty
Male 99.7 904 64.7 40.8 35.9 364 5375
Female 994 92.2 7.0 385 55.6 363 535
>350% poverty
Male 99.6 93.1 654 370 55.5 422 58.0
Female c%.6 929 65.0 412 61.9 505 569

'Data are from tables A T6-2a through A T6-2d m appendix VA. User is an individual reporting any food item in the specified food
group of stbgroup at keast once n 3 days. This group includes mixtures having a grain product as a main ingredient, such as enchiladas,
pizza, egg rolls, guiche, spaghetti with sauce, rice and pasia 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, CSFII, 1989-91.

108



Table 6-3. Vlegetables: percentage of people reporting use during 3 days, by sex, age, race, and income level,
1589-91 (%)

Cors,
Sex, age in vears, race, White  Dark-green Deep-yellow Green  green peas, Other
and income level Total  potatoes  vegetables vegetables Tomatoes Letiuce  beans lima beans  vegetfables
Sex and age
Male and female
12 94.0 74.7 16.5 186 36.6 i24 31.2 418 41.4
35 96.2 73.6 183 15.5 52.5 22.8 263 391 458
Male
6-11 979 74.9 125 17.1 56.3 356 22.0 42.5 55.5
12-19 977 B1.9 134 157 58.8 440 18.7 36.6 51.0
=20 974 75.4 21.7 219 623 527 2i4 324 700
=70 98.8 5.1 282 332 614 516 223 37.7 774
Female
6-11 97.8 79.1 64 17.7 61.1 401 264 414 533
12-1% 96.2 75.1 14.0 16.5 56.5 43.0 208 26.4 53.6
=20 974 71.6 257 25.8 574 53.8 225 31.7 71.2
=70 98.5 704 30.2 370 508 45.5 29.6 318 76.7
Race, =20 years
White
Male 97.6 76.5 211 226 631 546 208 328 71.5
Female 97.7 724 249 284 39.3 56.3 225 320 72.9
Black
Male 96.1 70.6 260 149 57.8 403 270 33.5 61.4
Female 85.1 69.9 33.8 15.1 439 351 224 331 59.4
Income level, =20 vears
«131% poverty
Male 05.8 7.7 160 165 52.9 34.7 216 304 60.3
Female 96.6 68.7 199 i8.8 49.8 388 24.8 319 61.1
131-350% povesty
Male 98.1 776 208 191 61.2 473 2386 343 68.4
Female 971 723 22.8 243 56.7 452 23.1 30.7 67.2
>350% poverty
Male 98.2 75.3 23.6 25.7 65.2 60.8 197 323 4.2
Femaie 98.2 743 29.5 320 62.1 64.8 194 320 7.7

'Data are from tables A.T6-3a through A.T6-3d in appendix VA. User is an individual reporting any food item in the specified food
group or subgreup at least once in 3 days. The “white potatoes" grouwp includes raw, baked, boiled, mashed, scalloped, and fried
potatoss; potato skins; potato chips, and mixtures having potatoes as a main ingredient, such as poiato salad, stuffed baked potatoes, and
poiato soup. The "tomatees™ group includes raw and cooked tomatoes; fomato juice, catsup, chili sauce, and other fomato sances; and
miXéures having tomatoes as a main ingredient, such as tomafo-based soups, fomato and com, tomato and okza, and tomalo sandwiches
coded &s a single item. The "other vegetables” group includes raw and cooked vegetables other than white potatees, deep-green and
deep-vellow vegetables, tomatoes, lettuce, green beans, com, peas, and lima beans and their mixtures. It also includes vegetable juices
and soups; pickles, clives, and relishes; baby-food vegetables and baby-food vegetable mixtures with meat; and mixtures having “other”
vegetables as a main ingredient.

8QURCE: USDA, CSFI, 1985-91.
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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 fiits and
vegeiables, compared with 23-34% of the females
(fig. 6-2). Within each sex, the proportion of peopie
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 and 5 servings of fruits and
vegetables per day.

Fruits

Overall, smaller percentages of the population
reported fruit consumption than vegetable
consumption (table 6-4). Only 59% of black males
20 years of age and older reported eating fruit during
the 3 days of dietary data collection in CSFH
1985-91, 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 fruits and vegetables eaten as part of food
mixtures. Higher percentages of children 1-2 years
of age and adults 70 years of age and older reported
consuming dried fruit than other age groups. Higher
percentages of adults 70 years of age and older
reported eating citrs fruits and juices, bananas, and

melons and berries than other age groups. Nongcitrus
juices and nectars were consamed by higher
percentages of children than adolescents and aduits.
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 fruit with each increment in
income category. This occurrence was more marked
for total fruit, citrus freits and jpices, dried fruits,
melons and berries, and other fruits and mixtares 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 femaies

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 6-3).
Higher percentages of children and adolescents than
adults reported wsing whole milk, Higher

L

=5 servings
2.8-<5 senvings
<25 senvings

18-38 40-53 =260
Male

18-39 40-58 =60
Female

Age in years and sex

Flgure 6-2. Percent distribution of daily servings of fruits and vegetables consumed by people 18 years of age

and older, by age and sex, 1981

NOTE: Data are from table A.F6-2 in appendix VA.

SOURCE: HHS, Baseline Survey of the & A Day for Better Heslth Program, 1891,
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Table 6-4. Fruits: percentage of people reporting use during 3 days, by sex, age, race, and income level,

1989-91 (%)

Other fruits Norcitrus
Sex, age in years, race, Citrus frusts Melons and mixfures,  juices and
and income level Total and juices  Dried fivits  Apples Bananas  and berties  mamly fruit nectars
Sex and age
Male and female
i-2 86.9 385 6.5 287 301 104 331 409
35 85.2 46.3 50 36.3 21.6 111 29.6 38.9
Male
6-11 82.9 414 47 39.4 i89 a8 384 225
12-19 69.9 41.8 29 210 18.0 13 224 12.1
=20 6717 39.7 49 20.6 213 i3.0 247 8.8
=70 88.4 502 14.8 343 435 234 46.3 12.7
Female
6-i1 86.1 439 49 382 238 82 45.0 248
12-19 69.7 439 21 16.7 149 88 23.1 13.0
=20 755 447 5.7 248 25.1 16.3 30.6 118
=70 90.3 553 10.7 259 418 23.1 4.2 128
Race, =2{ years
‘White
Male 68.7 39.7 53 217 222 133 25.7 B.6
Female 76.8 452 6.1 25.5 249 16.9 31.8 117
Black
Male 594 374 42 125 id4 7.1 158 109
Female 68.8 384 26 i7.1 23.7 9.6 18.7 124
Income level, 220 years
<131% povesty
Male 54.1 29.3 30 148 155 6.7 133 79
Femaie 66.2 36.4 3.8 202 211 2.8 23.2 117
131-350% povesty
Male 65.5 362 39 186 228 8.9 21.2 8.2
Female 76.0 412 48 237 280 154 27.5 114
>350% poverty
Male 72.1 448 6.0 243 214 16.4 287 10.2
Female 80.2 503 60 265 250 200 35.0 120

'Data 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 fivits and mixtures mainly fruit” group includes fruits other than citrus fruits, dried
fruit, apples, and bananas; mixtures of apple or banana and other noncitrus fruits coded as a single item; and baby-food ronciirus fuits
(except applesauce) and mixtuzes having fruit as a main ingredient. Foods in this group have not been disaggregated.

SOURCE: USDA, CSPH, 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 (%)

Sex, age in years, race,

and income level Total Whole milk  Low-fat milk Skim milk Yogurt Milk desserts Cheese
Sex and age
Male and Female
1-2 98.8 61.6 425 50 8.7 254 514
3.5 9%.0 549 499 7.2 75 405 46.5
Male
6-11 98.0 51.1 534 7.8 5.8 40.7 49.8
12-1% 974 448 50.5 5.7 13 329 49.6
=20 920 30.0 359 12.0 4.0 290 52.7
=70 92.3 252 412 17.3 6.7 376 3.7
Female
6-11 993 57.3 455 72 5.4 459 54.0
12-19 93.3 47.0 344 73 51 30.8 52.6
=20 922 27.6 37.1 15% 17 254 534
=70 94.7 28.5 433 17.1 58 340 453
Race, =20 years
White
Male 938 290 385 13.6 44 311 54.8
Female 637 4.8 407 17.8 83 30.8 55.6
Black
Male 796 39.7 15.1 20 1.7 138 36.2
Female 83.7 435 i4.5 5.7 3.6 23.1 374
Income level, 220 years
<1319% poverty
Male 875 459 268 57 24 178 41.4
Female 879 41.3 28.1 6.9 3.7 19.0 40.6
131-350% poverty
Male 91.8 320 383 76 34 26.8 529
Female 914 28.6 372 117 57 293 51.8
>350% poverty
Male 95.0 248 37.0 189 49 324 577
Female 05,0 22.1 4186 22.5 102 328 614

'Data are from tables A.T6-5a throngh 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 reposted
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 aduits, with
higher percentages of black males and females

20 years of age and older consuming whole milk, and
higher percentages of white males and females

20 years of age and older consuming low-fat and
skimn 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 adulis using whole milk
decreased,

Meat, pouitry, and fish

As was the case for grain products, virtwally ail
people reposted 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 people in ali age-sex categories than
use of products in other meat and pouliry 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 shelifish 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-caloric
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 differences 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 black than white aduits reported consuming reguiar
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 drinks. Higher
percentages of adults in higher income categories
than lower income categoties reported using low-
calorie carbonated soft drinks, and higher percentages
of females than males reported using these products
at each income level.

Miscellaneous commodily groups

Percentages of individuals using eggs; leguines, nuts,
and seeds; fats and oils; and sugars and sweels 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% of povesty. Because
eggs and egg substifuies were not listed separately,
consamption 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 reporied 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 and by higher
percentages of white than black adults.
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Table 6-6. Meat, pouliry, and fish: percentage of people reporting use during 3 days, by sex, age, race, and
income level, 1989-91 (%)

Frankifurters,
Lamb, sausage, Wixtures,
Sex, age in years, race, veal, luncheon Fish and mainly meat,
and income level Total Beef Pork game meats Poultry shelifish pouliry, fish
Sex and age
Maile and female
1-2 97.8 404 304 406 62.6 458 19.2 61.9
35 68.7 422 25.1 33 547 45.2 23.2 71.0
Male
6-11 95.4 443 337 i5 579 305 243 66.1
12-19 992 543 35.7 21 559 49.8 19.6 67.7
=20 99.0 543 434 33 549 49.7 2.1 68.8
=70 99.6 534 419 41 519 49.0 276 63.6
Female
6-11 99.8 48.3 356 i8 62.6 56.0 214 674
12-19 96.4 42.7 394 09 494 479 18.8 68.7
=20 98.2 46.7 353 24 442 50.5 29.0 637
=70 98.0 427 374 3.1 43.2 517 30.7 56.3
Race, 220 years
White
Male 88.9 55.2 430 38 54.7 413 284 69.0
Female 98z 483 340 26 434 48.5 285 644
Black
Male 99k 482 535 0.9 575 65.3 338 65.7
Female 98.1 319 478 11 508 64.6 33.1 56.4
Income level, =220 vears
<131% poverty
Maie 985 46.5 43.6 32 58.5 444 21.2 61.2
Female 979 435 410 1.7 50.8 513 23.9 54.8
131-350% povesty
Male 992 543 437 22 56.8 50.8 279 69.0
Female 980 45§ 378 15 465 48.7 283 66.2
>350% poverty
Male 99.0 57.6 43.6 45 54.0 50.0 32.6 70.9
Fermale 984 45.9 33 35 40.1 51.2 316 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, pouliry, fish” group includes mixtures having meat, pouliry, or
fish as a main ingredient, such as chicken cacciatore; beef potpie; tuna-noedle casserole; venison stew; liver dumplings; bash; sheimp
salad; corn dog; chicken soup; frozen meals in which the Jfmam course is a meat, poliry, or fish item; meat, poultzy, or fish sandwiches
coded as a single item {for example, cheeseburger on a bun); and baby-food meat and poulirty mixtuzes. Poods in this group have not

been disaggregated.

SCURCE: USDA, CSFIL, 198991,
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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 (%)}

Fruit drinks and ades Carbenated soft drinks
Sex, age in years, race,
and income level Total Coffee Tea Regular Low calorie Reguler Low calorie
Sex and age
Male and female
1-2 63.9 04 122 354 4.1 356 55
3-5 729 6.3 13.3 38.5 5.6 424 76
Male
6.11 814 2.8 186 39.5 85 61.4 84
12-19 944 7.1 247 283 6.0 773 14
=20 964 67.7 3533 15.3 42 533 21.2
=70 96.7 83.3 38.0 182 25 25.1 151
Female
6-11 80.5 1.1 179 442 28 51.8 134
12-1% 929 8.4 325 317 49 703 229
=20 956 63.4 412 179 3.1 43.4 282
=70 946 77.9 45.8 160 34 221 i25s
Race, =20 years
White
Male 56.3 69.0 351 134 45 52.6 23.1
Female 95.5 64.9 417 159 33 40.8 30.2
Black
Male 95.6 85.1 332 322 0.5 60.1 7.2
Female 95.1 52.9 374 325 i1 59.8 14.8
Income level, =20 vears
«131% poverty
Male 939 62.5 35.0 220 1.0 535 0.5
Pemale 94.9 61.6 351 228 20 44.9 4.6
131-350% poverty
Male 96.0 65.0 370 167 44 569 177
Female 94.7 50.4 426 172 33 46.4 251
>350% poverty
Male 97.5 73.0 359 130 47 495.7 28.4
Female 974 67.1 441 173 33 41.7 375

'Data are from tables A.T6-7,11a through A.T6-7,11d in appendix VA. User is an individual reporting sny food item in the specified
feod group or subgroup at least once in 3 days. The "reguvlar fruit drinks and ades" group includes all fruit drinks, punches, and ades
except low-calorie and low-sugar types, and the "low-calorie fruit drinks and ades” group includes low-calorie and low-sugar fruit 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 vnsweetened and sugar-free carbonated soft drinks, selizer water, and
carbonated mineral water,

SOURCE: USDA, CSFII, 1989-91.
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Table 6-8. Eggs, legumes, nuis and seeds, fats and oils, and sugars and sweets: percentage of people reporting
use during 3 days, by sex, age, race, and income level, 1989-91 (%)’

Sex, age in years, race, Nuts and  Total fats Salad Total sugars
and income level Eggs Legumes seeds and oils Table fats  dressings  and sweels Candy
Sex and age
Male and female
12 51.2 214 3i.8 644 51.0 25.1 7.2 242
3-5 396 174 44.5 76.1 60.7 314 76.9 273
Male
6-ii1 415 200 304 783 827 427 749 285
i2-19 318 20,7 22.5 805 580 53.2 68.1 24.5
=20 459 297 18.3 86.5 65.8 59.0 689 144
=70 480 320 188 848 74.3 49.5 79.0 10.9
Female
6-11 40.2 279 326 843 637 51.0 80.6 264
12-19 3358 209 ig.1 824 56.1 53.3 66.0 194
=20 312 244 19.0 870 86.1 589 703 178
=70 391 228 ig88 918 783 53.2 78.6 i3.2
Race, =20 years
White
Male 445 28.7 20.% 87.3 66.6 60.2 68.1 153
Female 352 243 99 882 67.7 61.1 70.5 19.0
Black
Male 34.3 273 13.1 807 58.5 51.7 719 8.8
Female 50.5 221 160 BO.S 562 46,7 68.1 995

Income level, =20 years
<131% poverty

Male 559 363 16.1 785 593 443 66.3 9.9

Female 44.6 279 16.0 807 62.2 46.4 €99 94
131-350% povesty

Male 45.7 323 19.5 86.9 64.5 515 704 13.1

Female 38.1 232 189 86.8 647 511 70.8 171
»350% poverty

Male 440 257 189 898 69.7 63.8 68.7 16.5

Female 351 249 200 96.6 70.7 66.6 70.5 214

'Data are from tables A.T6-8a through A.T6-8d in appendix VA. User is an individual reporting any food itere ir 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 volks, and mixtures having egg as a main ingredient, such as omelets, egg salad, or egg sandwiches coded a5 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 preducts). The "total fats and ofls” group includes table fats; cooking fats
such as bacon drippings, lard, and vegetable shortening; vegetable oils; salad dressings; nondairy sweet cream and sowr cream substitutes;
and hollandaise and other sauces that are mainly fat or oil. Excloded are fats and oils that were ingredients in food mixtures coded as a
single item and tabulated under another food group (for example, fats or oils used to fry chicken, winch are tabulated under meat,
pouliry, or fish, or mayonnaise in cole slaw, which is tabulated under vegeiables). The "total sugars and sweets" group includes sugar,
sugar substitutes, syrups, honey, molasses, sweet toppings, [rostings, sweet sauces, jellies, jams, preserves, fruit batters, rearmalades,
sweet pastes, gelatin desserts, ices, fruit bars, sorbets, popsicles, candy (including dietetic sweets), and chewing gum, and it exclades
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 carbonated soft drinks, which is tabulated under beverages). The "candy”
group includes all types of candy (including dietetic sweets}, chocolate-covered and sugar-coated nuts, cheocolate 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
subpopuiations

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 reporied for such items as legumes, grain
products (especially tortillas), coffee, and fruit-
flavored drinks. Mexican Americans reported higher
consumption of protein foods, legumes, and tortillas
than did Cuban Americans and Puerto Ricans.
Cofifee consumption by Cuban Americans and Puerio
Ricans was higher than that of Mexican Americans,
whereas consumption of fruit-flavored drinks was
lower (Kuczmarski et al., 1995). Regardiess of
ethnicity, higher percentages of females than males
reported consuming fruiis and vegetables more than
once a day.

Water consumption

Water is essenfial for maintaining normal fluid and
electroiyte balance and preventing dehydration,
Estimates of total waier intake represent tap and
spsing 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 identifving
population groups at risk of developing dehydration;
for providing more accurate intake estimates of
minerals contributed by fluoridated, hard, and soft
water; and for estimating exposure {0 waterborne and
environmental contaminants.

At the end of the 24-hour dietary recall interview,
respondents in NHANES 1T 1988-91 were asked
about their usual consumption of plain wafer 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 quantified as
“glassfuls"; respondents could also report the fotal
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 vears of age aud male and female adults

60-69 years of age, by sex and race/ethnicity,
1988-91 (fl oz)*

60-69 years
3-5 years Male Female
Non-Hispanic
White 15.1 39.6 41.1
Black 276 56.9 49.1
Mexican American 20.5 37.3 40.1
Oveyall popuiaticn 17.8 40.7 413

Data are from table A.T6-9 in appendix VA. Mean water
consumptfion includes tap and spring water.

SOURCE: HHS, NHANES III, 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 infakes of water of
the children 3-5 years of age ranged from 15 fo

28 1l oz (about 2 10 3.5 8-oz glasses), and daily mean
intakes of ihe adults 60-69 years of age ranged from
40 to 57 £l oz (5 to 7 8-0z glasses). Regardless of
age, non-Hispanic blacks reported consuming more
plain water than did non-Hispanic whites or Mexican
Americans.

The only population-based estimates of total water
intake derived from dietary intake data were
calculated from data collected in NECS 1977-78
{Ershow and Cantor, 1989). Mean total daily water
intake derived from all sources including foods,
baverages, and drinking water was 53 fl oz for
children aged 1-10 years and 74 fl oz for men and
women aged 65 vears and older. To estimate
quantity of plain drinking water, individuals were
asked how many cups (i.e., § 0 0z) of waier, other
than water in coffee, fruitade, and other beverages,
they drank for each of ihe 3 days of dietary data
collection. The mean amount of water consummed as
a beverage for children aged 1-10 years was 17 1 oz,
and for men and women aged 65 years and older, the
mean was 26 {l oz.

Estimates of individual and population intakes of

water can vary from day to day, as can intakes of
gther essential mutrients. Ershow and Canior (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 1II 1988-91 are not
clear. Differences in the time period wvsed 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 alcohgclic-beverage consumption

Mean aicohol consumption was derived from the
24-hour dietary recall data collected in NHANES 1l
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 than 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
daity intake of 16 g for adolescent males would be

Tabie 6-10. Daily mean ethanol intake from 24-hour
recalls of people 16 years of age and older, by
race/ethnicity, sex, and age, 1988-91 (g)!

Age in years
Race/fethmicity
and sex 16-19 20-59 =260
Non-Hispanic
White
Male 16 19 9
Female 2 8 3
Black
Male 5 20 7
Female 1 3 1
Mezxican American
Male B 17
Female 1 4 1

‘Data are from tables A.T6-10a and A.T§-10b in appendix VA.
Drafa are skewed; interpref with extreme caution.

SOURCE: HHS, NHANES IIi, 1988-91.
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equivalent to approximately 14 fl oz of beer, 6 fl 0z
of wine, or 1.5 f1 oz of whiskey.

In HHANES 1982-84, mean aicohol 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
A6b in app. VA). Mean alcohol intakes of Mexican-
American, Cuban-American, and Puerto Rican
females 20-50 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 femates of this age, Cuban Americans
had higher intakes than Mexican Americans and
Puerto Ricans.

Mean aicoitol intakes musi be interpreted with
caution because the values represent nondrinkers as
well as drinkess and because aicohol consumption
reporied in national surveys is only a poriion of the
amount known o have been sold (Babor et al., 1987,
Hilton, 1994), In 1991, per capita alcohol (ethanol)
consumption, calculated from Alcohol Epidemiologic
Daia 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/ethmicity, and income. As shown in

table 6-11, data from CSFII 1989-91 indicate that
about 2% of people 12-19 years of age and about
32% of males and 17% of females 20 years of age
and older reporied consuming alcoholic beverages
over the 3-day dietary collection pericd. Reported
use varied by both race and income level. More
whites than blacks and more people with household
incomes >350% of poverty than people with incomes
<131% of poverty used alcoholic beverages over the
3-day dietary record period.

The frequency of consumption of alccholic 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 reporied 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



Table 6-11. Alcoholic beverages: percentage of people reporting use during 3 days, by sex, age, race, and
income level, 1989-91 (%)

Sex, age in yeass, race, and income level Total Wine Beer and ale
Sex and age
Males and females
12 0.0 0.0 0.0
335 0.2 0.2 0.0
Males
§-11 0.1 0.1 6.0
12-18 1.6 0.5 1.1
=20 31.7 738 236
=70 16.5 5.6 6.6
Females
6-11 0.5 0.5 0.0
12-19 25 1.0 14
=20 173 79 7.5
=70 S.1 32 1.2
Race, =20 years
‘White
Males 33.1 8.7 24.1
Females 18.5 87 7.5
Black
Males 229 22 220
Females 11.8 4.1 8.4
Income level, =20 years
<131% poverty
Males 17.2 1.1 i5.5
Females 6.0 1.9 3.6
131-350% poverty
Males 25.1 3.8 194
Females 11.8 4.5 5.5
>350% poverty
Males 40.6 13.3 287
Females 28.2 144 11.7

'Data are from tables A.T6-7,11a through A.T5-7,11d 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, sle, Hqueuss, 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, tight ("lite"} 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, racefethnicity, and age, 1988-91 (%)*

Sex, race/ethnicity, and age in

years Total Wine Beer Hard liquor
Males
Non-Hispanic white
20-39 74.1 29.1 619 36.6
40-59 66.4 322 36.1 334
=60 517 218 36.2 294
Non-Hispanic black
20-39 722 27.3 66.6 42,5
40-59 612 18.8 51.1 38.8
=60 421 9.6 331 242
Mexicar American
20-39 75.1 13.7 719 222
4{-39 638 167 58.6 244
=60 426 5.8 352 13.0
Females
Non-Hispanic white
20-39 59.6 38.1 36,7 310
40-39 49.1 34.6 20.8 233
=60 30.0 18.1 9.5 15.1
Non-Hispanic black
20-39 539 30.8 36.0 224
40-59 36.9 12.9 24.3 175
=60 16.7 59 10.4 6.2
Mezxican American
20-39 34.8 17.5 21.7 155
40-39 326 14.0 22.5 12,0
=60 164 73 10.0 2.8%

'Data are from table A.T6-12 in appendix VA. Alcoholic beverages include beer, wine, and hard Lquor. An asterisk (*) indicates a
statistic that 15 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 reporied consuming alcoholic beverages
monthly or more often. As noted for males, the
pescentage of females who reporfed consmming
alcoholic beverages monthly or more 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 saggest that, on average,
discretionary salt use contributes about 26% of total
sodium intake (Mattes and Donnelly, 1591). Healthy
People 2000 Objective 2.9 is to “Decrease salt and
sodimm intake so . . . at least 80 percent of people
avoid using salt at the table . , . " (HHS, 1991). Data
from NHANES 11T 1988-91 and CSFII 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 childsen 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 tabie 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 sait 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
amonnt of sodinm in the diet because they are basic
foodstuifs consumed in relatively large quantities by
the entire population (Pennington and Young, 1991;
SCOGS, 1979). Greater reductions in sodium
consamption may be achieved by reducing salt used
in processing and preparing food and by consumer
selection of modified- or lower-salt products than by
avoiding use of salt af the table. These measures are
also included in Heaithy People 2060 Objective 2.9:
"Decrease salt and scdium intake so at least

G35 percent of home meal preparers prepare foods

without adding salt . . . and at least 40 percent of
adulis regularly purchase foods modified or lower in
sodivm” (HHS, 1991). The Expert Consultanis 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 sodinm intakes of individuals
who were or were not aware of an association of
sodium intake with hypesiension is discussed in
chapter 8,

Food sources of nuirients as consumed

The 1990 Dietary Guidelines for Americans
recommends the corsumption of a variety of foods,
rather than dietary supplements, to obtain essential
nutrients and food componenis needed for good
health (USDA and HHS, 1990). Knowing which
foods are the greatest contributors of nufrients is
desirable for nutrition education messages and for
helping people make appropriate food sclections.,
Data from HHANES 1982-84 were used to identify
the top 10 food sources of calcinm for adolescent and
adult Mexican Americans, Cuban Americans, and
Puerto Ricans (Looker et al,, 1693). To generate
these lists, the individual seven-digit USDA food
identification numbers were used. The percentage
coniribution of (commadity) food groups to total
calcium intake was also determined by using the first
two digits of the USDA food identification numbers.
Such food listings differ depending upon the number
of food identification 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
thick-crast pizza was among the top 10 for Puerio
Ricans (Looker et al,, 1993). Aggregation of thin-
and thick-crust pizza would provide a better
indication of the contribution of pizza to total
calcivm intakes. This approach was recently used by
Block et al. (1993) to identify 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},
microwavable meals, and fast foods are being
consumed, the nutrient confributions of these items
should be emphasized for nutrition monitoring
purposes rather than those of commodity foods.
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Food consumptlon paiterns

The percentages of food energy intake and fotal fat
intake coniributed by breakfast and snacks are shown
in figures 6-3 through 6-6 for participants in selected
age-sex greups who provided 3 days' food
consumption data for CSFII 1989-91. Over the 3-day
period, 94% of the total population reporied 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 perceniage 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 caten at other times of the day.

Snacks (eaiing occasions designated by the
respondent as a snack, a coffee break, or a beverage
break) contributed as much as 16% of focd 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 femates 12-19 years of age (15%).
Percentages were lowest for males and females

70 years of age and older (9% of food energy). The
data in figures 6-5 and 6-6 show that consuraption of
snacks makes a substantial contribution to the energy
and total fat intakes of most age-sex groups.

Data from CSFII 1989-91 and NHANES 111 1988-91
can be used to analyze specific types of food
consumption patiems 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 the food and food group recommendations of
the Food Guide Pyramid (USDA, 1992) are being
developed to assess food consumption pattens.
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Food consumption away from home

Percentages of participants in CSFIf 1989-91 and
NFCS 1987-88 who reported eating away from home
for specified eating occasions (1-day data) are shown
in table 6-13. Focd 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 resulis
suggest that eating away from home may be
classified as a "nommal 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 adolescenis nsually 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 (1993), 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). Nutrieni 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 insuits associated with poverty, 18
likely to result in impaired growth and cognitive
development (Sherman, 1995). Prevalence of food
insufficiency, defined as inadequate food intake due
to a lack of money or resources, was estimated in
CSFil 1989-91 and NHANES il 1988-91. In CSFII
1989-91, the following question was asked to assess
food sufficiency in households:
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Figure 6-3. Nutrient coniribution of breakfast: mean
percentage of food energy intake per individual per
day over 3 days, by sex and age, 1889-91

NOTE: Data are from table A.F8-3,4 in appendix VA.
SOURCE; USDA, CSFIl, 1989-G1.
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Flgure 8-5. Nutrient contribution of snacks: mean
percentage of foed 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 YA.
SOURCE: USDA, CSFll, 1989-91.
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Figure 6-4. Nutrient contribution of breakfast: mean
percentage of total fat intake per individuai per day
over 3 days, by sex and age, 1988-91

NOTE: Data are from table AF6-3,4 in appendix VA.
SOQURCE: USDA, CSFII, 1883-91.
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Figure 8-6. Nutrient contribution of snacks: mean
percentage of total fat intake per individual per day
over 3 days, by sex and age, 1988-91

NOTE: Data are from table A.F6-5,6 in appendix VA.
SOURCE: USDA, CSFI, 1988-91.
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Table 6-13. Percentage of people cating specified occasions away from home during 1 day, by sex, race, and
income level, 1987-88 and 1989-91 (%)

Sex, race, and income level Breakfast Brunch or leach Dinner or supper Snack or beverage break
All individuals
198501 103 311 17.2 188
1987-88 89 313 16.9 152
Males =28 years of age
198991 119 303 84 208
1987-88 11.7 338 183 168
Females =20 years of age
198991 B.7 27.2 17.2 182
1987-88 7.1 25.7 17.0 151
White
198981
Al individuals 105 320 180 196
Males =20 years of age 126 313 19.0 217
Females =20 years of age 84 279 179 i85
1987-88
All individuals 89 318 18.1 15.1
Males =20 years of age 117 336 19.0 173
Females =20 years of age 74 26.3 18.0 159
Black
1989-91
AW individuals 16.2 267 123 15.5
Males =20 years of age 8.5 21.7 14.3 153
Females =20 years of age 1G.1 226 11.8 17.2
1987-88
AW individuals 88 278 10.9 10.5
Males =20 vears of age 104 31.1 132 126
Females =20 years of age 6.3 222 119 115
<131% poverty
198991
Al individuals 71 240 113 168
Males =20 years of age 6.3 202 10.0 RY
Females =20 years of age 45 14.6 113 9.8
1587-88
All individusls 64 215 113 78
Males =20 years of age 6.2 18.5 183 8.2
Females =20 years of age 2.9% 146 12.2 70
131-330% poverty
198991
All individuals 10.8 31.0 17.0 176
Males =20 years of age 10.9 274 183 17.6
Pemales =20 vears of age 93 26.6 15.3 18.2
1987-88
Al individuals g5 292 16.2 151
Males =20 vears of age 112 308 152 164
Females =20 years of age 64 21.1 16.7 137
»350% povesty
198991
All individuals 14 35.6 200 24.7
Males =20 years of age 139 355 19.7 26.1
Females =20 years of age 16.1 33.8 20.2 235
1987-88
All individuals 108 39.2 2090 266
Males =20 vears of age 13.5 40.5 232 212
Females =20 veass of age 10.1 376 19.3 20.6

'Data are from tables A.T6-13a through A T6-13f in appeadix VA. Those who reported eating any meal away from home based on
i1-day data. An asterisk (*) indicates a statistic that is potentiaily vnreliable because of small sample size or large coefficient of vanation.

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

» Encugh but not always the kinds of food we
want 1o eat

» Sometimes not enough to eat
+ Ofien not enough to eat.”

In NHANES [ 1988-91, the family respondent in
the household and individuals examined in the mobile
examination center (MEC) answered the food-
sutficiency 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 Wotekd,
1692).

Data on the prevalence of household food sufficiency
of low-income subgroups of CSFII 1989-91 sample
are shown in table 6-14. Approximately 9% of
households with incomes <131% of poverty reported
that sometimes there was not enough to eat (7.2%) or
often not enough to eat (1.9%). Another 37%
reported 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 reporied that they had emough
of the kinds of foods they wanted to eat than did
low-income households that participated in this
program. Participants in the Food Stamnp 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 data on the prevalence of
food sufficiency based on responses to the family
guestionnaire from NHANES IT 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 that they sometimes or often did
not have enough food (about 15%). Approximately
7% of non-Hispanic blacks and nearly 3% of non-
Hispanic whites lived in families that provided
responses indicating that they sometimes or ofien did
not have enough food. Individuals with family
incomes <100% and <131% of poverty were more
likely to live in a family that reported that they
sometimes or often did not kave enough food than
were those with incomes =100% of poverty. In
CSFII 1589-91 and NHANES 1T 1988-91, similar
percentages of respondents with household incomes
<131% of poverty reported that there was sometimes
or often not enough food (9% and 13%, respectively).
Data from these two surveys suggest that about
8-13% of people living in low-income households or
families may experience some degree of food
insufficiency.

Table 6-14. Household food sufficiency of the low-income population, by Food Stamp Program (FSP)

participation and race, 1989-91 (%)

Enough of te kinds Enough, but not Sometires Ofter not

FSP participation and race of food we want always what we want not enough enough
Overall low-income population 539 36.7 7.2% 1.o*
FSP participation

Participant 43.0 433 10.2% 3.5%

Nonparticipant 58.7 33.8 5.9* 12%
Race

White 58.2 344 5.9*% 1.2

Black 443 427 8.9 4,0%

'Data are from table A.T6-14 in appendix VA. Based on households with gross incomes <i31% of the Pederal Poverty Income
guideline. An asterisk (*} indicates a statistic that is potentially unreliable because of small sample size or large coefficient of veriation.

SOURCE: USDA, CSFI, 1989-91.
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Table 6-15. Prevalence of a reported family food-sufficiency problem in individuals, by race/ethnicity and

poverty status, 1988-91 (%)

Enough Sometimes Often aot

Racefethnicity and poverty status food not enough enough
Overall population 96.1 33 0.6*
Race/ethnicity

Non-Hispanic white 974 2.1 0.5*

Non-Hispanic black 527 6.7 0.6*

Mexican American g4.5 i4.2 i3
Poverty staius

=100% poverty 98.3 1.5 g.1%

<100% poverty 84.1 13.2 2.7%

<131% poverty 870 16,7 2.2*

'Data are from table A.T6-15 in appendix VA. An asterisk {*) indicates a statisfic that is potentially unreliable because of a large

coefficient of variation.

SOURCE: HHS, NHANES I, 1988-91.

Although data from CSFII 1989-91 and NHANES 1l
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 instifutionalized people, have not
been included in the samples for these surveys. In
addition, sample sizes for some ethnic groups and for
pregnant women may be inadequate to assess the
food insufficiency for these groups. Surveys that add
to the information from CSFII 198%-91 and
NHANES 1 1988-91 are needed to adeguately study
the extent of food insufficieacy in the United States.

Current data on nutrient intakes from food

The NNMRRP data sets reviewed in this section are
from NHANES Iil 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; CSFIT 1989-91 for intakes of the
U.S. population by income group; SNDA 1992 for
intakes of school-age children; the Sirong Heart
Dietary Survey (1989-91) 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
chapter; more detailed data are included tables
AT6-16,21a through A.T6-16,21v; AT6-17,22a
through A.T6-17,22u; A.F6-7,8,9,10,11,12; A T6-18a
through A.T6-181; A T6-19a through A.T6-191;
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AT6-20; AT6-23; 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 "Nufrient 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 1-day nutrient
intakes from food from NHANES III 1988-91 and
HHANES 1982-84 were compared with the 1989
RDA values for infants, children, adolescents, and
adults. Recommendations by other expert groups
were used as criferia for evaluation for some nutrients
and food components that do not have RDAs. These
nutrients and evaluative criteria included median
cholesterol intake ¢ompared with the recommendation
of <300 mg/d for aduits and children over 2 years of
age (Bxpest Panel on Detection, Evaluation, and
Treatment of High Blood Cholesterol (Adult
Treatment Panel IT), 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
Cholesierol {Adult Treatment Panel 1T), 1993; Expert
Panel on Blood Choiesterol in Children, 1991),
Med:an dietary fiber intakes of adulis were compared
with the recommendation of 20-30 g/d for healthy
adults by the National Cancer Institute (NCI, 1987).



Intakes of other nutrients and food components were
not evaluated in cases where intakes were calculated
from NNMRRP survey data but criteria for
evalyation were not available (e.g., carotenes and
alcohol), or where intake information was not
available from NNMRRP survey data and criteria for
evaluatior were not available (e.g., frans fatty acids,
fat substifutes, sugars, and fluoride). Only the
median nuirient 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 Alzimo
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 1-day median nutrient intakes from
NHANES Il 1588-91 and HHANES 1982-84 were
calculated by the Expert Consultants and LSRO using
the RDA age groups that most closely maiched the
age groups used for analyses in this repori. (See

app. II for tables of 1989 RDA values.) Data on
3-day mean nutrient intakes from CSFI 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 1952
also provided addifional data on the nutrient content
of school lunches and mean nutrient intakes of
school-age children, Mean nutrient intakes of
pregonant females in NHANES i1l 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 (iable A.6d in app. VA).
Analytical data from the Total Diet Study may differ
from dietary intake data collected in surveys
conducted in similar time periods becaunse the core
foods chosen for the sampies for the Total Diet Study
are based on food consumption information from
earlier dieiary surveys,

Infants 2-11 menths of age
As shown in tables 6-16 and 6-17, median intakes

from food for food energy, protein, vitamins, and
minerals ranged from near the RDAs 1o several-fold

higher than the RDAs for infants 2-11 months of age
(NHANES I 1988-91) and 6-11 months of age
(HHANES 1982-84). Daia on mineral intakes of
infanis 6-11 months of age from the Total Diet Study
(1982-89) (table A.6d in app. VA) were in general
agrecment with intakes from NHANES I 1988-91.
Analyses of the NHANES T 1988-91 and HHANES
1082-84 data excluded breastfed infants; thus, the
high intakes reported for infants may reflect the
levels of nutrients found in infant formulas.

Chiidren 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 0I 1988-91 and for Mexican-American and
Puerto Rican children 6-11 years of age in HHANES
1982-84 (tabies 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 than the energy needs
of most children, and/for 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
racialfethnic groups in NHANES I 1988-91 and
HHANES 1982-84. Median intakes of zinc were
below RDA values in all racial/ethnic groups i
NHANES I 1988-91 and for all Hispanic subgroups
except males 6-11 vears of age and Cuban- American
females 6-11 years of age in HHANES 1982-34.
Median vitamin A and vitamin B, intakes 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 iniakes
were below the lower limit of the ESADDI range for
copper for children of both sexes 3-5 years of age
and femaies 6-11 years of age in NHANES 11
1988-91 and HHANES 1982-84. Median sodium
intakes from food alone of both males and females
6-11 years of age in NHANES 1l 1988-91 and
HHANES 1982-84 were greater than the intake of
2,400 mg or less per day recommended for adulis,

Mean 3-day dietary intake data from CSFII 1989-91
expressed as a percentage of the RDA provided

127



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

sex, age, and race/ethaicity, 1988-91 (%)’

Male and female

2-11 months 1-2 years 3.5 years Male, 6-11 years Female, 6-11 years
Nutrient NEHW NHB MA NHW  NHB MA NHW  NHB MA NHW  NHB MA NHW  NHB MA
Food energy® 112 113 113 100 o '
Protein 163 141 176 281 294 212 238 225 239 236 246 211 225 2i4
Vitamin A3 214 198 207 14¢ 127 136 135 ii1 127
Vitamin B 327 354 347
Vitamin C° 366 458 403 168 218 172 182 220 189 154 2i3 182 162 218 193
Thiamin 297 343 306 146 159 137 138 152 i32 159 15 154 130 142 12¢
Riboflavin 358 358 371 195 189 190 i52 152 156 i72 154 175 152 132 150
Niacia 204 204 188 124 134 114 120 128 1i4 146 142 128 123 133 i18
Vitamin B2 156 151 160 19 121 111 114 125 124 1i1 104 1i3
Folate? 453 523 547 338 326 322 276 272 289 253 218 256 2i0 181 2i6
Vitamin B,, 720 682 798 410 398 417 308 300 3i1 250 279 243 208 239
Calciam? 139 121 131 102 103 124 123 103 111
Phosphorus 139 119 133 i14 104 113 133 i21 126 154 162 134 128 142
Magnesium 222 194 212 220 208 218 162 163 166 137 119 144 115 116 128
Tron® 176 204 176 101 109 100 132 122 125 107 167 105
Zinc® iil 122 120
Copper 144 154 152
Sodiem 14 12 16 78 84 74

'Data aze 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 white; NHB, non-Hispanic black; MA, Mexican Ametican. For food energy, vatues represent percentage of the Recommended Bpergy Intake (NRC, 1989a). For ali

nuirients except copper and sodium, the 1989 Recommended Dietary Allowances {(RDAs) were used as the recommended values; for copper, the lowest vafues in the Estimated Safe
and Adeqguate Daily Dietary Infake {(ESADDI) ranges were used; and for sodium, the Food and Nutdition Board's recommended meximum intake of 2.4 g/d was used (NRC, 1989z},

Pescentage of the RDA was calculated using the following NHANES HI (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 yeass), and 6-11 years (7-10 years). Nursing infants and children were excladed. Pescentages for infants 2-11 months of age and children 1-5 yeass of age were calculated
based on dietary intakes for males and females combined (Alaimo et al., 1994; McDowell et al., 1594).

*Considered to be 2 current public health issue for autrition monitoring in 1989 (LSRO, 1989).

*Considered to be a potential public health issue for which further study was needed in 1989 (LSRO, 1989).

SOURCE: HHS, NHANES IIT, 1988-91.
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Table 6-17. For Hispanic children 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 (%)!

Male and female

6-11 months 1-2 yeass 3.5 yeass Male, 6-11 yeas Female, 6-11 years
Nutrient MA CA PR PR MA  CA PR MA CA PR MA CA PR
Food energy® 110 * 120 101 83 100
Protein 236 * 221 325 238 288 262 275 296 282 243 257 264
Vitamin A? 177 * 266 104 E
Vitamin B 140 * 295 gE Ay Cogg o omk
Vitamin C? 271 * 657 187 173 196 169 149 227
Thismin 272 * 370 123 149 140 123 120 139 142 138 158 2 17 147
Riboflavia 362 * 424 191 221 220 151 169 171 179 172 188 152 150 172
Niacia 142 * 210 108 123 110 12 112 128 132 123 158 116 120 132
Vitemin B2 137 * 152 108 111 115 135 122 i1 104 124
Folate® 448 * 557 304 2906 292 252 204 261 258 185 230 208 155 216
Vitamin B,, 796 * 752 480 590 514 365 429 308 349 384 347 21 312 296
Calcium® 136 * 124 118 122 137 119 128 139 17 15 124 118
Phosphorus 155 * 134 119 131 135 150 140 176 185 155 151 149 157
Magnesinm * 215 222 216 234 187 172 156 148 139 135 128 135
Tron? * 182 123 128 145 110 109 124
Zind® * 146 108 110 100 :
Copper * 159
Sodium 32 * 21

Data 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 sodium)

recommended amounts. MA, Mexican American; CA, Cuban American; PR, Poerto Rican. Por food energy, values represent percentage of the Recommended Energy Intake {(NRC,
1989a). For 21l nutzients 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 Pood and Nutrition Board's recommended maximum intake of 2.4 g/id was used
(NRC, 1980a). Percentage of the RDA was calculated using the following HHANES (RDA) age groups: 6-11 months (0.5-1.0 years); 1-2 years {1-3 years); 3-5 years (4-6 years);
and 6-11 years (7-10 yenrs). Nussing infants and children were excluded, 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 putrition menitoring in 1989 (LSRO, 1989),
*Considered to be a potential public health issue for which fusther study was needed in 1989 (LSRO, 1989).

SOURCE: HHS, HHANES, 1982-34,
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Figure 6-7. Nutrient intakes as percentages of the 1989 Recommended Distary Allowances (RDAs) of children
<5 and 8-11 years of age for selected vitamins: mean per individual per day over 3 days, by sex and income

level, 1989-81

NOTE: Data are from table AF6-7,8,9,10,11,12 in appendix VA. These vitamins were selected because they were considered
by EPONM in 1989 to be current or potential public health issues (LSRO, 1988}, Income leve! was determined by dividing
income by the appropriate Faderal Poverty Income guideline. An asterisk (*) indicaies & statistic that is potentially urwefiable

because of small sample size or large coeflicient of variation.

SQURCE: USDA, CSFll, 1989-91.

additional information on intakes of selected vitaming
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 years of
age in NHANES III 1588-91 and HHANES 1982-84
had median total faf intakes greater than 30% of
calories and saturated faity acid intakes greater than
10% of calories. Median chiclesterol intakes of these
children were less than or only slightly above

300 mg/d (tables 6-18 and 6-19). As shown in

table 6-20, only about 18% of children 6-11 years of
age had total fat intakes <30% of calories. Similar
results were reported for children in NHANES I
1988-91 (Lewis et al,, 1594).

For school-age children and adolescents 5-19 years of
age, Burghardt et al. {1995) and Gordon et al. (1995)
provided extensive analyses of SNDA 1992 zesults.
Lunches provided in the NSLP coniributed more total
fat in 1992 than recommended in the 1950 Dietary
Guidelines for Americans. Resuits 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 cursent 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 Il 1988-91 and HHANES
1982-84, which were within the recommended values.
Mean intakes were greater than RDA values for
vitamin A, vitamin By, 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 Iniakes for
adolescents, more 50 for females than males in
NHANES Iil 1988-91 and HHANES 1982-84
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Figure 8-8. Nuirient intakes as percentages of the 1989 Recommended Dietary Allowances {(RDAs) of children
=5 and 6-11 years of age for selected mingrals: mean per individual per day over 3 days, by sex and income

level, 1988-91

NOTE: Data are from table AF6-7,8,9,10,11,12 in appendix VA. These minerals were selected because they were considered
by EPONM in 1989 to be cuirent or potential public heaith issues (LSRO, 1988). Income level was determined by dividing
income by the appropriate Federal Poverly Income guideline. An asterisk (*) indicates a statistic that is potentially unreliable

bacause of small sample size or large coefficient of variation.

SOURCE: USDA, COSHlI, 1989-91.

(tables 6-21 and 6-22). This observation suggests
that foods consumed were underreported, food-
encrgy-intake recommendations are higher than the
energy expenditures of many adolescents, and/or
energy expenditures of adolescents are low.
Underreporting of food consumption by adoiescents
was found by Bandini et al. (1990), who
demonstrated a greater divergence in food energy
reported and food energy actually consumed for
overweight adolescznts 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 nutrienis) are underreported selectively,
then intakes of total fat and food energy will be
uiiderestimated more than are intakes of other
nutrients. However, if foods are omiited randomly
from food recalls or records, the effects will be more
difficult to predict, At present, litfle is known about
types of foods undemreporied 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 IH 1988-51

and in all Hispanic subgroups in HHANES 1932-84,
Median vitamin E intakes were below the RDA for
males 12-15 years of age in all racial/ethnic
subgroups in NHANES I 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 yeais of
age, median vitamin B, intakes were below the RDA
for adolescent males 12-15 and 16-19 years of age in
NHANES IIT 1988-21.

Median calcium intakes were also below RDA values
for adolescent males 12-19 vears of age, except nop-
Hispanic white males, in NHANES Il 1988-91 and
for adolescent Hispanic males in HHANES 1982-84.
With the exception of ron-Hispanic white males
12-15 years of age, median magnesium intakes were
below the RDA for adolescent males in NHANES Il
1988-91 and for males 16-19 years of age in
HHANES 1982-84, Median zinc intakes were below
the RDA for non-Hispanic while, non-Hispanic black,
and Mexican-American males 12-15 and 16-19 years
of age in NHANES Hi 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/ethnicity, 1988-91

Male Female
Nutrent or food component Non-Hispanic Nor-Hispanic Mexican Noa-Hispanic Non-Hispanic Mezican
and age in years white black American white black American
Total fat (% kcal)’
3-5 329 356 329 32.6 351 33.7
6-ii 4.0 355 349 339 35.2 34.6
12-15 31.9 35.2 354 331 37.7 35.1
16-19 4.4 36.5 348 34.2 369 34.8
20-3% 357 34.8 328 34.8 358 329
=60 33.8 33.6 17 325 328 316
Saturated fatty acids (% kcal)®
3-3 127 12.9 122 12.5 124 129
6-11 13.0 12.6 12.3 12.5 122 i2.8
12-.15 126 124 131 119 128 129
16-19 12.7 125 121 12.2 127 12.2
20-39 12.1 11.2 10.5 118 11.7 111
=60 11.1 i10 103 106 102 103
Monounsaturated fatty acids (% keal)’
3-5 i18 13.2 117 i19 133 121
6-11 124 132 127 124 13.5 124
12-15 12.0 136 128 123 13.7 13.2
16-19 12.8 146 13.1 126 130 12.5
20-59 132 13.2 11.7 126 133 12.1
=60 125 128 113 11.9 12.1 113
Polyunsaturated fatty acids (% kcal)®
35 53 60 5.4 5.3 6.3 55
6-11 53 6.1 54 5.4 58 58
12-15 419 6.6 5.6 5.4 6.7 59
16-19 38 6.5 59 6.0 7.0 6.3
20-59 64 6.6 6.2 6.6 7.0 64
=560 62 5.7 5.7 64 6.1 59
Chelestercl {mg)?
3.5 138 i72 205 121 167 206
6-11 181 216 225 163 179 191
12-15 208 240 252 160 169 187
16-19 281 310 308 154 200 219
20-59 279 304 352 182 218 218
=60 21 258 261 158 164 186
Carbohydrate (% kcal)
33 55.9 522 540 55.5 522 526
6-11 54.0 51.0 519 334 52.1 521
12-15 56.0 532 495 349 50.1 521
16-19 50.0 490 483 520 51.2 51.7
20-5% 46.7 46.1 48.7 49.1 49.1 519
=60 49.3 478 508 523 51.9 52.8
Dietary fiber (g)°
20-59 16.7 137 206 121 100 14.2
=60 156 10.8 180 12.8 110 11.5

'Data ave from tables A T6-18a throngh 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% keal, polyunsaturated fatty acids <10% kcal, carbohydrate
>55% keal, and cholesterel <300 mg/d for individuals older than 2 years of age (Expert Panel on Detection, Evaluation and Treatment of
High Blood Cholestercl in Adults (Aduit 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 adulis (NCI, 1987).

“Considered to be a current public health issue for nutrition monitoring in 1989 (LSRO, 1989),

*Considered to be a pofential public health issue for which further study was needed in 1989 (LSRO, 1989).
SOURCE: HHS, NHANES HI, 1988-91,
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Table 6-19. For the Hispanic population, median daily intake of total faf, saturated fatfy acids, monounsaturated
fatty acids, polyunsaturated fatty acids, cholesterol, carbohydrate, and dietary fiber, on 1 day, by age, sex, and

Hispanic origin, 1982-84"

Maie Female
Nufrient or food componeni Mexican Cuban Puerto Mexican Cuban Puetto
and age in years Arpegican American Rican American American Rican
Total fat (% keal?
35 35.0 35.5% 334 364 33.2% 343
6-11 36.0 323 330 358 353 338
12-15 369 34.7 346 36.8 389 337
16-19 369 319 324 36.7 318 339
20-59 353 31.9 336 36.0 327 333
60-74 36.6 29.8 322 35.1 280 316
Saturated fatty acids (% keal)
35 i3.8 15.7* 139 140 16.4* 14.4
6-11 14.0 i34 13.0 i4.1 143 i3.3
12-15 14.0 139 13.2 137 i34 13.3
16-19 i3.8 12.8 124 133 120 12.4
20-3% 12.5 117 11.3 126 11.8 120
60-74 12.8 i13 10.2 12.6 104 23
Monounsatarated fatty acids (% kcal)?
35 128 122% 117 13.2 12.4% 12.0
6-11 13.6 11.8 118 135 125 115
12-15 4.2 i24 12.2 138 14.1 12.2
16-19 14.3 129 12.0 138 124 123
20-59 140 i25 12.4 137 121 12.6
60-74 142 i1.6 12.1 134 108 11.6
Polyunsaturated fatty acids (% keal)?
35 52 3.7 50 55 3.8% 52
6-11 5.2 42 5.5 548 47 55
12-15 54 4.6 5.1 54 48 55
16-19 57 47 5.3 5.8 54 6.1
20-59 5.6 47 61 6.1 55 6.4
60-74 5.7 4.3 6.4 59 48 54
Cholesterol (mg)®
35 260 2A5* 284 254 227* 224
6-11 303 260 312 246 233 286
12-15 352 344 349 247 285 251
16-19 455 416 417 225 215 302
20-59 438 342 350 270 194 227
60-74 430 248 246 292 160 142
Carbohydrate (% kcal)
3.5 50.3 46.0% 51.7 492 48.5% 511
6-11 484 522 511 450 480 50.8
i2-15 48.0 499 497 48.7 476 519
16-19 453 50.2 50.8 483 456.8 49.7
20-59 44.0 455 46.6 470 418 47.6
60-74 449 49.0 513 48.7 5i3 50.8
Dietary fiber (g)*
20-39 174 11.6 115 109 7.2 69
60-74 13.5 2.1 10.5 6.0 83 64

‘Data are from 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, monounsatwated fatty acids <15% keal, polyunsaturated fatty acids =10% kcal, carbohydrate
=55% kcal, and cholesterol <300 mg/d for individpals older than 2 years of age {Expert Panel on Detection, Evaluation and Treatment of
High Blood Cholesterol in Adults (Adult Treatment Panel IF), 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). An asterisk {*) indicates a statistic that is
potentially unrefiable because of small sample size or large coefficient of variation.

“Considered to be a current public heaith issue for nutrition monitoring in 1989 (LSRO, 1989).
*Considered o be a potential public health issue for which fusther stedy was needed in 1989 (LSRO, 1989).

SOURCE: HHS, BHANES, 1982-84.
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Table 6-20. 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 (FSP) participation, and sex,

1989-91 (%)’

=30%" »>30% and s40% >40%

Age in years, race, income
level, and FSP participation Maie Female Male Female Male Female
Age

6-11 18.2 17.7 64.2 669 17.6 154

12-19 140 179 67.5 61.1 18.6 2190

=20 209 252 33.8 536 253 211
Race, =220 years

White 20.6 253 53.1 53.7 26.3 21.0

Black 17.0 213 62.5 55.5 20.5 233
Income level, =20 years

«<131% poverty 21.7 259 509 53.0 27.4 21.2

131-350% poverty 18.2 26.0 56.0 54.7 258 193

»350% poverty 223 236 52.0 534 25.7 230
FSP participation, =20 years

Participant 21.5 235 48.6 52,7 30.0 238

Nonparticipant 218 289 51.5 531 26.7 20.0

'Data are from table A T6-20 in appendix VA.
Recommended intake.

SOURCE: USDA, CSHII, 198%-91.

Hispanic males, except Cuban Americans,

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 and 16-19 years
of age in NHANES 11 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 intake for adults
(2,400 mg or less).

Median intakes from food of vitamin A, vitamin E,
vitamin By, calcium, iron, zinc, magnesium, and
copper were below RDA or ESADDI values for
adolescent females in all racial/ethnic groups in
NHANES Iil 1988-91 and HHANES 1982-84.
Median vitamin C intakes were betow 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 III 1988-91 and Hispanic
females 16-19 years of age in HHANES 1982-84.
Median sodium intakes from food alone of female
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adolescents were greafer 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 111
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 Subsiantively in agreement with the findings
from NHANES III 1988-91 (figs. 6-9 and 6-10).
Mean vitamin A and vitamin B, intakes were below
RDA values for adolescent males and females

12-19 vears of age with household income leveis
«<131% 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 (%)!

Male Female
12.15 years 16-19 years 20-59 years 260 yeass 12-15 years 16-19 years 20-59 years =60 years
Nutrient NHW NHE MA NHW NHE MA NHW NHB MA NHW NHB MA NHW NHB MA NHW NHE MA NHW NHB MA NHW NHB MA
Food energy’ 102 & 92 105 89 2 98 84 Lo -

Protein 184 160 187 173 163 M9 M0 152 117 103 113 124 137 135 139 150 150 128 126 126 112 104 100
o o o :

Vitamin B S

Vitamin C° 194 204 180 112 188 137

Thiamin 146 122 134 148 120 109 119 108 109 135 102 120

Riboflavin 169 120 147 148 120 118 129 102 116 139 108 119

Niacin 140 115 120 135 131 120 146 112 108

Vitamin B¢ 110 9

Polate® 203 133 140 106 132 146 114 144 141 100 122

Vitamin B,, 242 188 212

Calcium® g

248 210 225 210 165 164 169 145 170 170 154 148 156 146 150 140 116 114
(BTEE v BUE 35 -

Phosphorus

Magresinm 5 ™ 7+ e

Tron® 128 110 119 146 119 114 161 139 152 140 102 127
v
Copper
Sodiam

Mata are from tables A.T6-16,21a through A.T6-16,21v in appendix VA. Shaded values indicate intakes that we below (or above, for sodium) recommended amounts. NHW, ron-
Hispanic white; NHB, non-Hispanic black; MA, Mexican American. For food energy, values represent percentage of the Recommended Energy Intake (NRC, 198%9a). For all
notrients 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 (ESADDT} ranges wete used; and for sodium, the Food and Nutrition Board's recommended maximum intake of 2.4 gfd was used (NRC, 198%a).
Perceniage of the RDDA was calcuiated using the following NHANES TI {RDA) age groups: 12-15 years (11-14 years), 16-19 years (15-18 years), 20-59 years (25-30 years), and
=60 years (=51 yeass). An asterisk (¥) indicates a statistic that is polentially unreliabie because of & small sample size or a large coefficient of variation.

Considered to be a current pubiic health issue for putttion monitorng in 1989 (LSRO, 1989),

*Considered to be a potfential public heaith issue for which further study was needed in 1989 (LSRO, 1985).

SOURCE: HHS, NHANES i1, 1988-91.



Table 6-22. For Hispanic adolescents and adulis, median daily nutrient intakes as percentages of the 1989 recommended values, on 1 day, by sex,
age, and Hispanic origin, 1982-84 (%)’

Mate Female

12-15 years 16-19 years 20-59 years 63-74 years 12-15 years 16-19 years 20-59 years 60-74 yeass
Nutrient MA CA PR MA CA PR MA CA PR MA CA PR MA CA PR MA CA PR MA CA PR
Food energy’ = 110
Protein 202 220 224 181 229 186 156 154 141 122 139 117 ; 124 122 120
Vitamin A3
Vitamin E
Vitamin C*
Thizmin
Riboflavin 149 156 165 118 123 140 112 101 1062 111 103 | 101
Niacin 117 134 142 108 147 130 126 114 117 112 30 147
Vitartin B3 i3 106 & S
Folate® 180 127 179 133 150 168
Viamin B,, 276 274 242 302 319 275 246 268 204 192 180 188 179 226 174 158 199 160 i48 147 134 110 136 1i0
Caloiu? .
Phosphorus 125 12;3. 126” 148 163 1.1-1.9 187 168 159 ”’;50 142 121
Magresium 106 101
iron? 116 136 139 132 184 154 149 151 13% 123 111 118
Zinc®
Copper
Sodium o

Data are from tables A.T6-17,22a through A T6-17,22u in appendix WA, Shaded values indicate intakes that are below (or above, for sedinm) recommended amounts. MA,
Mexican American; CA, Coban American; PR, Puerio Rican. For food energy, values represent percentage of the Recommended Energy Intake (NRC, 198%a). For all nafrients
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 wesze used; and for sedivm, the Food anrd Nuinition Board's recommended maximum intake of 2.4 g/d was used (NRC, 198%a).
Percentage of the RDA was calcnlated using the following HHANES (RDA) age moups: 12-15 years (11-14 years), 16-19 years (15-18 years), 20-59 years (25-30 yeazs), and
60-74 years (=51 years).

*Considered to be a current public health issue for putrition monitoring in 1989 (LSRO, 1989),

3Considered o be a potential public heaith issue for which further study was needed in 1989 (LSRO, 1985},

SCURCE: HHS, HHANES, 1982-84.
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Flgure 6-8. 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 AF8-7,8,8,10,11,12 in appendix VA. These vitamins were selected bscauss they were considered
by EPONM in 1989 to be cumrent or potential public health issues (LSRO, 1988). Income level was determined by dividing
income by the appropriate Federal Poverty Income guidsline.

SCURCE: USDA, CSFil, 1988-91.
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Figure 6-10. Nutrient intakes as percentages of the 1889 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 minerals were selected bscauss they were considered
by EPONM in 1989 o be cusrent or potential public health issuss (LSRO, 1889). Incomea leval was determined by dividing
income by the appropriate Federal Poverty Income guideline.

SCURCE: USDA, CSFil, 188991,
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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 MHANES 1I1 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 maies
ang females 12-15 and 16-19 years of age in ail
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 =30% of calories {(tablie 6-20).
Similarly, data from NHANES I 1988-91 indicated
that only 15% of adolescents 12-19 years of age had
total fat intakes =30% of calories and only 7% had
saturated fatty acid intakes less than 10% of calories
{Lewis et al., 1994). In NHANES IiI 1988-91,
median cholesterol intakes for adolescenis 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 Puerio Rican males
12-15 and 16-19 vears of age and for Puerto Rican
females 12-15 years 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 JII 1988-91 (60-74 years
in HHANES 1982-84). As discussed in chapier 2,
the most rapidly growing segment of the U.S.
population is the subgroup 65 vears of age and older,
a trend expectied to extend well into the nexi century.
This group i$ also considered to be at increased risk
for impaired nuiritional status (either deficient or
excessive) compared with younger adulis.
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 11l
1988-91 and 20-59 and 60-74 years of age in
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HHANES 1982-34 (tables 6-21 and 6-22). As noted
for adolescents, this observation suggests thai foods
consumed were nnderreported, food-energy-intake
recommendations are higher than the energy
expenditures of many adults, and/or energy
expenditures of adulis are low, Underreporiing of
foods consumed by adults has been reporied 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 focd
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 M1 1988-G1
(Briefel et al., in press).

For males 20-39 and 60 years of age and older in
NHANES 1l 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 B, magnesivm,
zing, 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 vears of age and all males 60
years of age and older in NHANES Iff 19838-91 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 daity
intakes of sodinm 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 B,
calcinm, magnesium, iron, zinc, and copper were
below RDA or ESADDI vatues for all racialfethnic
subgroups of females 20-59 and 60 years of age and
older in NHANES II1 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 11I 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 20-39 years of age and
non-Hispanic black and Mexican-American femaies
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.



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 aduit females in NHANES Il 1988-91.
Only females 60 years of age and older in all
racialfethnic groups in NHANES 11T 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 from 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 RIDAs
for adults 20 years of age and older, by income levei,
are shown in figures 6-11 and 6-12. With the
exception of males in the household income level
>350% of poverty, mean vitamin B, intakes were
below RDA values for ail males and females

20 vears of age and older. Mean calcium intakes
were below the RDA for adult males with household
incomes <131% of poveity, 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 from NHANES Iil 1988-91 and HHHANES
1982-84 aiso showed that median total fat intakes
were >30% of 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 macronuirient intakes
among Mexican Americans, Cuban Americans, and
Puerio Ricans in HHANES 1982-84. Data from
CSFH 1989-91, shown in table 6-20, suggest that
only about 21% of males and 25% of females

20 vears of age and older have total fat intakes =30%
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 calories. Data from NHANES Il 1988-91
also indicated that 23% and 25% of adults 20 years
of age and older met the recommendations for total
fat intakes =30% of calories and saturated fatty acid
intakes <10% of calories, respectively (Lewis et al.,
1594).

Median cholesterol intakes were greater than

300 mg/d for non-Hispanic black and Mexican-
American mates but not for non-Hispanic white
males 20-59 years of age, for males 60 vears of age
and older, or for females 20-59 and 60 years of age
and older in any racial/ethnic group in NHANES Il
1988-91. The median cholesterol intakes for
Mexican-American males were consistently lower for
all age groups in NHANES HI 1988-91 than in
HHANES 1982-84. Median dietary fiber intakes
were below recommended intakes (20-30 g/d) for
adults in both sarveys.

Adeguacy 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 nuirient 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-Hispanic whites

80 vears of age and older.

Mean 1-day nufrient 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, Oklahoma, and South Dakota
were determined using the data-collection and data-
analysis methodologies used for NHANES TiI
1988-91. Mean nuirient intakes for these groups
showed similarities t0 median intakes for other
racial/ethnic subgroups reported in NHANES 11
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 iniakes were betow RDA values for American
Indian males and females residing in Arizona but not
in Oklalioma or South Dakota. Mean intakes of total
fat as a percentage of calories were consistently
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Figure 8-11. Nutrient intakes as percentages of the 1989 Regcommended 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, 1989-91

NOTE: Data are from table AF6-7,8,9,10,11,12 in appendix VA. These vitamins were selected because they were considered
by EPONM irs 1989 to be current or potential public health issues {LSRO, 1888). Income level was determined by dividing
income by the appropriate Federal Poverty Income guideline.

SOURCE: USDA, CSFil, 1989-91.
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Figure 6-12. Nutrient iniakes as percentages of the 1989 Recommended Dietary Allowances (RDAs) of pecple

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 irom table A.F6-7,8,9,10,11,12 in appendix VA, These minarals were selecied bacause they were considered
by EPONM in 1989 to be current or potential public health issues (LSRO, 1989). Income level was determinad by dividing
income by the appropriate Federal Poverty Income guideline,

SOURCE: USDA, CBFil, 1989-91.
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Table 6-23. Mean 1-day nutrient intakes of American Indians 45-74 years of age, by sex, age, and State of
residence, compared with the 1989 recommended values or other criterion, 1989-91!

State of residence RDA value or othier
Nutrient, sex, and age criterion for
in years Arizona QOklahoma South Dakota comparison
Food energy (kcal)
Males
45-56 2,177 2,156 2,095 2,300
80-74 1,621 1,567 1,594
Females
45-56 1,644 1,656 1,801 1,800
60-74 1,476 1,204 1,469
Vitamin A (pg RE)
Males
45-59 778 1,164 1215 1,600
60-74 886 1,068 1,003 1,000
Females
45-39 781 1,037 1,323 800
80-74 054 833 1,119 800
B-carpiene (ug)
Males
45-39 1,672 2,823 3,034 None
60-74 1,560 2,604 2,477 None
Females
45-55 2,028 2,832 3,767 None
60-74 2,336 2,057 2,903 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 29 60
Iron {mg)
Males
45-59 20 15 15 10
643-74 17 i1 i1 10
Females
45-59 16 13 12 10
60-74 15 9 10 i0
Total fat (g)
Males
45-59 78 92 G0 None
60-74 65 63 64 None
Females
45-35 67 69 72 None
60-74 56 48 58 None
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Table 6-23. Mean 1-day nutrient intakes of American Indians 45-74 years of age, by sex, age, and State of
residence, compared with the 1989 recommended values or other criterion, 1989-91—continued

State of residence RDA value or other

Nutrient, sex, and age criterion for
in years Arizona Oklahoma South Dakota COMPAFiSOn
Total fat (% keal)
Males
45-59 32 38 39 30
60-74 36 36 36 30
Females
45-59 37 38 36 30
60-74 34 36 36 30
Cholesterol (mg)
Males
45-39 447 328 418 300
60-74 447 288 240 300
Females
45.59 435 276 279 300
60-74 361 180 269 300
Dietary fiber (g)
Males
45-59 23 i7 15 20-30°
60-74 16 13 12 20-30
Females
45-59 16 14 15 20-30
60-74 17 13 12 20-30

‘Diata are from table A T6-23 in apperdix VA,

Total fat and cholesterol intakes are compared with recommendations by the Expert Parel on Defection, BEvaluation, and Treatment of

High Blood Cholesterol in Aduits (Adult Treatment Panel II) {1593).

*Dietary fiber intakes are compared with recommendations by the National Cancer Institute {1987).

SOURCE: HHS, Ssrong Heast 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 aduits. Mean cholesterol
intakes for males and for females residing in Arizona
and for males 45-59 years of age in South Dakota
were far above 300 mg/d.

Pregnant females

Mean daily nuirient intakes based on reported food
consumpticn for all pregnant femaies in the
NHANES I 1988-91 population and for non-
Hispanic white, non-Hispanic black, and Mexican-
American subgroups are shown in table 6-24.
NHANES TII 1988-91 had dietary data for

169 pregnant females: 40 non-Hispanic whiies,

53 non-Hispanic biacks, 74 Mexican Americans, and
2 classified as "other” race/ethnicity.
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For pregnant non-Hispanic white, non-Hispanic black,
and Mexican-American females in NHANES Hi
1988-91, the mean intakes of vitamin B, folate,
calcium, iron, magnesium, and zinc were less ihan
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, 63% reported taking a
vitamin-mineral supplement in the past month,
Therefore, total mean mutrient 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 ferales was lower than the mean



Table 6-24. For pregnant females, daily mean nutrient intakes from food, by race/ethnicity, 1988-91"
1989 All pregnant  Non-Hispanic Non-Hispanic Mexican

Nutrient RDA females white black American
Food energy (kcal) —_ 2,282 2,265 2,335 2,184
Energy from total fat (% kcal) _ 361 36.2 374 344
Energy from saturated fatty acids

(% kcal) — 133 13.6 12.8 126
Energy from monounsaturated fatty

acids (% keal) — 13.0 130 13.8 121
Energy from polyunsaturated faity acids

(% keal) — 71 7.1 7.8 6.9
Energy from carbohydrate (% kcal) — 50.7 508 48.7 518
Energy from protein (% kcal) —_ 4.6 14.5 149 15.3
Energy from alcohol (% kcal) — g2+ 03 0.0% 02*
Protein (g) 60 85 84 88 82
Dietary fiber (g) — 14.5 143 133 18.7
Cholesterol (mg) — 299 274 373 365
Vitamin A (ug RE) 800 1,043 957 1,475% 965
Carotenes {(pg RE) — 409 368 411* 771
Vitamin E :

{mg e-tocopherol equivalents) 10 94 120
Vitamin C (mg) 70 128 108 140 147
Thiamin (mg) 15 1.3 18 19 1.8
Riboflavin (mg) 1.6 2.2 22 2.2 2.3
Niacin (mng) 17 233 246 20.7
Vitamin B, (ing) 22 ;

Folate (ng) 400

Vitamin B,, (pg) 22

Calcivm (mg) 1,200

Phosphorus (mg) 1,200

Tron (mg) 20

Magnesium {mg) 320

Zine (mg) 15 i > - , .
Copper (mg) _ 13 12 14 13
Sodium (mg) — 3,681 3,784 3,712 3,162
Potassiom (mg) — 2,936 2,893 2,658 2935

Data are from table A T6-24 in appendix VA, Shaded values indicate intakes that are below the 1989 Recommended Dietary Allowance
(RDA). Nutrient intakes calcuiated from single 24-hour secalls. Values do net include nuirient intakes from dietary supplements. Based
on a sample of 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 pregnent women. An asterisk (*) indicates a
statistic that is potentially unrelisble becavse of small sample size or large coefficient of variation.

SOURCE: HHS, NHANES HI, 1988-91.

143



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 anc/or mineral 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 1
Epidemiologic Follow-up Study (NHEFS), the 1986
National Health Inierview 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 ard Infant Health Survey are presented in
this report. Because of the differences in the
questions asked, the producs 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 suppiemenis.

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) vse 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. Reguiar 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
mdividuals with higher nuirient intakes from food;
for people with fower body mass index (BMI); for
people with a past history of smoking; for people on
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special diets; and for females who draok alcohol
regularly (Kim et al., 1993).

Data have been published from NHIS 1986 on the
prevalence of the use of vitamin and mineral
supplements, nuirient 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 coliecied on
the prevalence of use, the nutrient composition of the
products consumed, and the dosage and frequency of
use by adults 18 years of age and older and chiidren
2-6 vears 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-supplemeritation),
Moss et al. (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 usnal supplement-use practices by these
WOmen).

In NHIS 1986, use of vitamin and/or mineral
supplements was reported for about 43% of 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 childien 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 aiso higher in adulits 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 adulis 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 commonty taken by adults.
Muitivitaming were the most-often-used vitamin



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 (%)

Adults
Selected Overall Children 2-6
characteristics population years of age 1844 years of age  45-64 years of age =635 years of age
Sex
Male 312 444 30.2 32.7 32.2
Female 413 422 386 46.2 424
Race and sex
White
Male 329 47.1 32.1 34.3 33.8
Female 437 454 40.3 494 446
Biack
Male 187 30.0 189 224 9.7*
Female 238 30.5 259 22.1 173
NHIS poverty index
<poverty 24.2 27.3 2338 242 257
=poverty 38.7 48.2 369 41.8 403
Education®
<12 years 255 26.9 20.3 26.3 30.7
12 years 360 40.1 312 42.1 453
213 years 44,3 51.0 426 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 potentiaily 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 adnlt is shown for children 2.6 years of age.

SOURCE: HHS, NHIS Vitamin and Mineral Supplement Intake Survey, 1986 {Moss et al., 1989).

product for children 2-6 years of age, and iron was
the minerai most ofien taken by children in this age
group. For aduits, 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 percentiies of average daily
intakes were also estimated for each vitamin and
mineral contained in the supplements reported. For
adults of both sexes, S0th-percentile intakes provided
by the supplements for most vitamins were between
100% and 200% of the RDA,; for all minerals,
S0th-percentile intakes were below 200% of the RDA
or the mid-range level of the ESADDI. At the 90th
perceniile, average daily intakes of vitamin C,
vitamin E, thiamin, riboflavin, vitamin B, and
vitamin B, by both sexes were more than 15 times
the RDA for those nufrients. At the 95th percentile,

average daily intakes of thiamin, riboflavin,

vitamin B, and vitamin B,, by both sexes were more
than 30 times the RDA for these notrients, and
average daily intake of vitamin E by females was
more than 335 times the RDA. For children 2-6 years
of age, S0th-percentile intakes were between 100%
and 200% of the RDA or the mid-range level of the
ESADDI for most nutrients. Ninety-fifth-percentile
intakes of nufrients for chiidren 2-§ 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 #he RDA 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 muitivitamins, 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 year; in 1992, 46%
reported doing so. The decline occured in the whiie
subgroup; the responses of blacks and Hispanics did
not change during this time period. About 24% of
individuals reporied regular daily use of any of the
specified supplements in 1987 and 1952, 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 0.3% reporting
taking all five specified supplements. Regular daily
use of multivitamins went from 17% in 1987 to 19%
in 1992, whereas use of calcium went from 6% in
1987 t0 5% in 1992. Decreases in caicium-
supplement use were greatest in people 55-64 years
of age and in females 18 vears of age and older
(Slesinski et al., in press).

Data on the use of vitamin and/or mineral
supplements by people 2 months of age and older,
including pregnant and lactating females, were also
available from NHANES 11T 1988-91. Vitamin-
mineral-supplement products included multiple
vitamins, minerals, multiple vitamins and minerals,
single nutrients, or combinations containing several
nutrients. For single nuirients or combinations of a
few nutrients to be inciuded in the NHANES II1
1988-91 analyses, at least one of the nutrients had to
have an RDA or an ESADDL

Of all the supplements reported in NHANES Il
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,
lipotropics, and fish oils (except cod liver oil). These
were not inchuded in the tallies of vitamin-mineral-
supplement use unless the products had vitamins
and/or minerals added to them. In addition, 7% of
all supplements reported were classified as unknown
producis, and they were also exciuded from the
tallies. The "unkmown” designation was for products
whose names could not be identified 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 U8,
population 2 monihs of age and older from
NHANES 1[I 1988-91 are presented in table 6-26.
For the total population, the prevalence of the use of
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atl vitamin and/or mineral supplements appeats {0 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 femaleg 50
years of age and older. Fifty-one percent of females
80 years of age and older reporied that they had
taken vifamin and/or mineral supplements in the past
month. About 31-37% of males 30 vears 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 al age groups.

In addition to the NHANES I 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 years of age had used
dietary supplements three or more times per week in
the past monih.

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 {0 compare between
cycles of a given survey rather than among suiveys
over time. Before a time frend is accepted as a real
change, it should be observed over several
consecutive time periods.

In 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 raining, 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.



Table 6-26, Percentage of children and adults 2 months of age and older who reporied taking vitamin and/or
mineral supplements in the past month, by sex, age, and race/ethnicity, 1988-91 (%)

Sex and age Overail population  Non-Hispanic whiie Non-Hispanic black Mexican American

Male
2-11 months 26.6 294 16.9 232
1-2 years 39.6 43.5 27.6 332
3-5 years 421 474 28.2 31.3
6-11 years 311 33.8 21.8 19.2
12-13 years 156 16.7 12.6 160
16-19 years 243 28.0 10.3 1.8
20-29 years 239 26.3 18.4 12.3
30-39 years 30.7 321 256 235
40-49 years 294 309 247 19.2
50-59 years 33.0 242 24.5 280
60-69 years 339 349 213 30.8
70-79 years 33.3 335 328 30.7
=80 vears 36.6 380 247 30.4*

Female
2-11 months 214 219 12.6 26.7
1-2 vears 433 47.1 286 40.0
3-5 years 422 474 297 396
6-11 years 25.6 27.2 227 21.7
12-15 years 260 21.5 13.7 20.1
16-19 years 30.1 31.6 20.1 214
20-29 years 372 42.1 23.5 308
30-39 years 419 4590 360 258
40-49 years 39.8 420 275 289
50-59 years 45.0 474 36.7 39.2
60-69 years 47.1 49.0 37.1 359
70-7¢ years 478 49.3 37.3 46.4
=80 years 5190 530 31.0 45.5

*Data are from table A.T6-26 in appendix VA, "Overall population” inclades data for racial/ethnic groups aot shown separately.
Urknown or unrecognizabie supplements were not counted as vitamin and/or mineral supplements. Nonvitasyin, nonmineral dietary
supplements such as herbs, food items, or formula drinks were not counfed as vitamin and/or mineral supplements. Sample includes
pregnant and lactating females. An asterisk (*) indicates a statistic that is potentially unreliable because of smail sample size or large

coefficient of variation.

SOURCE: HHS, NHANES HI, 1988-91.

In recognition of the potential for differences in
nutrient intake data caused by differences in
procedures and nuirient data bases used in NFCS
1977-78 and 1987-88, HNIS conducted a "Bridging
Study” to identify sounrces 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
counld be atiributed to changes in the nutrient data
bases between the two surveys and to procedunral
changes in the interview, in food identification
practices, and in weight-conversion factors.
Revisions of the intake estimates from NFCS
1977-78 were made for those nuirients for which
artifactual differences attributable to improveinents in

the quality of nuirient data were identified (fron,
magnesium, vitamin B, and vitamin B,,). Because
of these revisions, data from NFCS 1977-78 and
CSFIT 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 rafe
of that survey.

The effects of procedural changes and changes in the
nuirient data bases used for NHANES IT 1976-80,
HHANES 1982-84, and NHANES TH 1988-91 have
not been studied. Because of the introduction of an
antomated data-collection system and other
procedural changes as well as the use of different
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nutrient data bases for NHANES I1 1976-80 and the
more recent HHANES 1982-84 and NHANES I1l
1988-91, comparisons over time were not made for
these surveys.

Trends in hutrient intake

Trends in nutrient intake ave iltustrated by data from
NFCS 1977-78, NFCS 1987-88, and CSFII 1989-G1.
Effects of procedural and nutrient data hase
differences among the surveys have been investigated
(Guenther et al., 1994; Guenther and Perlofi, 1990).
The procedural differences were not substantial, so
these data were used for comparisons over time.
Daily mean intakes of food energy over 3 days for
males and females 20 years of age and older are
shown in figure 6-13. The values reported in the
three surveys suggest only smalt changes in reported
food energy intakes between 1977-78 and 1989-91.

Kilocalories
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Figure 8-13. Daily mean intake of food energy of
people 20 years of age and older, over 3 days, by
sex, 1977-78, 1987-88, and 1985-91

NOTE: Deta are from table A.F6-13 in appendix VA.

SOURCE: USDA, NFCS, 1977-78; NFCS, 1987-88; C8FlI,
1989-91.
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The distribution of food energy iniake 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 saggest that mean
intakes of fotal fat as a percent of calories are
decreasing and that mean intakes of cathohydrate 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). Alihough the
propottion of food energy provided by total fat has
decreased to about 34% of calories, it is still bigher
than the recommendation of 30% of calories or less
recomunended by the Expert Panel on Detection,
Evaluation, and Treatinent of High Blood Cholesterol
in Aduits (Adult Treatmeni Panel II) (1993), the 1990
Dietary Guidelines for Americans (USDA and HEHS,
1990}, and the Healthy People 2000 objectives

(HHS, 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 feli 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 o have increased somewhat over this
time pericd. 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 exiensive analyses than could be undertaken for
this report, However, the increase may be partially
attributable fo 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 CSFI 1989-91. Mean intakes of
calcium remained well below the RDA of 800 mg/d
for adult females.



Percent
100

)

8C

Fat

Protein
Cariohydrate

60

40

20

NFCS NFCS CSFH
1977-78 1987-88 1988-81
Male

NFCS NFCS CSFll
1977-78 1887-88 198831
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, 1877-78, 1987-88, and 1989-91

NCTE: Data are from tables A.F6-14a through A.F6-14¢ in appendix VA,
SOURCE: USDA, NFCS, 1977-78; NFCS, 1987-88; CSFii, 1989-91.
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Flgure 6-15. Daily mean intake of iron of pecple
20 years of age and older, over 3 days, by sex, 1977-
78, 1987-88, and 1889-91

NOTE: Data are from table A.F6-15 in appendix VA,

SOURCE: USDA, NFCS, 1977-78; NFCS, 1987-88; CSFil,
1689-91.
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Figure 6-186. Daily mean intake of calcium of peopie
20 years of age and older, over 3 days, by sex,
1977-78, 1987-88, and 1989-81

NOTE: Data are from table A.F6-16 in appandix VA.

SQURCE: USDA, NFCS, 1977-78; NFCS, 1987-88; CSFII,
1989-91.
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Meeting dietary recommendations and long-
term healih objectives

The 1990 Dietary 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 consumpiion data considered in
this chapter provide some insight about how
Americans' intakes of foods and nutrients compare
with these recommendations and objectives.

Healthy People 2000 Objective 2.5 calls for reducing
total dietary fat intake to an average of <30% of
calories and saturated fatty acid intake io <10% of
calories among people 2 years of age and older
(HHS, 1991}. Data from NHANES IIf 1988-91
indicate that median intakes of total fat are greater
than 30% of calories for age, sex, and racial/ethnic
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 vears of age
and only 21-25% of adults 20 years of age and older
are consuming diets with <30% or less of the calories
from total fat. Additionally, data from NHANES Il
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 1III 1988-91 data and
reported that 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 reporied a slight reduction
in total fat intakes compared with those found in
NHANES I 1976-80. In the late 1970s, tofal fat and
saturated fatty acids provided 36% and 13% of
calories, respeciively (CDC, 19%4; 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 30% of calories for
total fat and below 10% for saturated fatty acids if
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the U.S. population is going 10 meet these
recommendations.

Median cholesterol intakes were within the
recommended range (<300 mg/d) for non-Hispanic
white males and for females in all age and
racial/ethnic groups in NHANES Il 1988-91.
Median cholestercl intakes were above 300 mg/d for
non-Hispanic black and Mexican- American males
16-19 and 20-59 years of age in NHANES Iil
1988-91, Mean cholesterol intakes in NHANES il
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 mecting Healthy People 2000 Objective 2.9
to reduce sodium intake (HHS, 1991) was discussed
carlier in this chapter (see "Discretionary Salt Use").

Healthy People 2000 Objective 2.6 specifies that
peopie consume 5 or more servings of fruits angd
vegetables (including legumes) and 6 or more
servings of grain products every day (HHS, 1991),
This ohjective reflects the recommendation shown in
the 1990 Dictary 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 psoducts every day.

Vegeiables and fruits are consumed in many forms,
and estimating of intake has been difficolt. 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 an
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 a;
Lewis ef al., 1894), The definition of fruits and
vegetables used for this estimate included fruits and
vegetables in mixed dishes but excluded firuits and
vegetables in potato. chips, condiments, and candies.
Alihough 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 indicaie that fewer
than one-third of people 20 years of age and older
met the target of 5 or more servings per day. More



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 from NCI
suggested that the majority of children and
adolescents also do not consume 5 servings of fruits
and vegetabies daily (Krebs-Smith ef 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, 198%b). Healthy People 2000
Objective 2.8 calis 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

800 mg calcium) and at least 50% of people 25 years
of age and older consume 2 or more servings daily
{aboui 600 mg calcium) (HHS, 1991). Median
intakes from NHANES Il 1988-91 (table 6-21)
snggest that more than 50% of non-Hispanic black
males 12-15 years of age and non-Hispanic white,
non-Hispanic black, and Mexican-American females
12-15 and 16-19 years of age consume fewer than

3 servings of calcinm-rich foods daily. Mean
calcium intakes of pregnant non-Hispanic black
females may be low (fable 6-24), Althongh mean
calciumn intakes for pregnant non-Hispanic white and
Mexican-American 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 111 1988-91 failed tc consume 2 or more
servings of calcium-rich foods daily.

Summary of findings

Data on food consumption in CSFU 1989-91
provided an indication of the percentage of people
who used foods categorized by commodity groups
over a 3-day period. Virtually all people reported
using grain products. Mixtures, mainly grain, a
category that included such items as pizza,
enchiladas, and egg rolls, were consumed by higher
percentages of children and adolescents than by
agdulis. 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 59% of black
mates 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 aduolt females
reported eating fruits. Higher percentages of adulis
reporied consuming fruit with each increment in
imcome level, but, regardless of income level, higher
percentages of adult females than males reported
consuming fivits, Additional analyses have indicated
that, on average, the general population of the United
States consuines 4 servings of fiuits and vegeiables
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 vse of poultry and pork were
similar across income levels. The highest
percentages of adulis reporting consumption of eggs,
including whole eggs, egg substitutes, and eggs in
other forms, were in the income category <131% of
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
reporied by higher percentages of adulis at each
increment in income category, Higher percentages of
white than black adulis reported wsing satad
dressings.

Notabie 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 miltks. The highest
percentage of adults using whole milk was in the
<131% of poverty category; with each increment in
income level, the percentage of adulits using whole
milk decreased. Higher percentages of adulis than
children and adolescents reporied using skim milk,
whereas higher percentages of children and
adolescents reported using whole milk. The highest
percentages of users of regular fruit drinkg and ades
were among Children, and the highest percentages of
users of regulat soff drinks were among adolescents
and young adults. Higher percentages of adults than
adolescents or children reported use of low-calorie
carbonated soft drinks. Higher pescentages of adulis
in higher than in Jower 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 insufficiency and that the prevalence may be
higher in Mexican Americans and non-Hispanic
blacks than in non-Hispanic whites. The samples for
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.
Surveys that add to the information from

NHANES III 1988-91 and CSFII 1989-91 are needed
to evaluate the extent of food insufficiency in the
United States.

Median intakes in NHANES Iif 1988-91 and
HHANES 1982-84 for food energy, protein, vitamins,
and minerals ranged from near the RDAs to several-
fold greater than the RDAs for infants 2-11 monghs
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 sodium 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 three States,
Lowering the intakes of these nutrients is a goal in
the Heaithy People 2000 objectives and in the 1990
Dietary Guidelines for Americans.

Median fcod energy intakes in NHANES 11T 1988-91
and HHANES 1982-84 were lower than 1989
Recommended Energy Intakes for children,
adolescents, and adults. This finding suggests
underreperting of food consumption,
recommendations for focd energy intakes that are
higher than energy expenditures of many people,
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and/or low energy expenditures, rather than
inadequate food energy intakes.

Median intakes from food for vitamin A, vitamin E,
vitamin By, 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 aiso below RDA values
for all adolescents and adulis 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 years of age axl 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 aduli females in NHANES 1
1988-91.

With few exceptions, the occurrence of median
nutrient intake below the RDAs was similar for
younger aduits (20-59 years of age) and older adults
(60 years of age and older). Median calcium iniakes
were below the RDA for males and females 60 years
of age ang older, but this was also the case for
females 20-59 years of age. Median ftotal fat and
saturated fatty acid intakes were agbove 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 H 1976-80,
NHANES III 1988-91, and the 1991 Longitudinal
Followup fo the 1988 National Matemal and Infant
Health Survey. Data from these surveys were not



compared directly because of methodological
differences among the surveys. NHANES III
1988-01 data suggested that the prevalence of the use
of all vitamin-mineral supplements was about 40% or
higher for childrer 1-5 years of age and females

30 years of age and older. For females, the
prevalence of use increased with age, particalarly in
those 50 years of age and older. About 31-37% of
males 30 years of age and older reporied iaking
vitamin-mineral supplements in the past month, but
the prevalence of use did not increase with age to the
extent that if did in females. Among racial/ethnic
groups, prevalence of vse was highest for non-
Hispanic white males and females.

Gaps in knowledge
Food consumption

Foods are consumed in a wide varieiy of forms and
mixtares, A preat deal of specific information about
foods consumed was collected in the NHANES I
1988-91 and CSFII 1989-91, as evidenced by the
mclusion of approximately 6,500 food identification
numbers in the Survey Notrient Data Base used with
food consumption data from those swveys. 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 becanse 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 estirates of the consumption
of mixed dishes (e.g., pizza) is especially problematic
with the current systemn of aggregating about

6,500 seven-digit food identification numbers inio
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 foo little detail.
Generic groupings of food mixtures could be
developed to address this need. For example,

classifying 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 toial fat intakes provided by pizza for
specific age and sex groups in the population. This
type of information would lend itself {0 the
formulation of mere specific dietary
recommendations targeted o certain population
subgroups.

Little information is available about associations of
food consumption pattemns with intakes of nutrients
such as totat fat and calcium. Likewise, Hlitle is
kpown about the contributions fo nutrient intakes of
prepared foods and foods consumed away from
home. Sodium and total fat contenis may be higher
for prepaied foods and foods consumed away from
home and cannot be modified easily by the
consumer. Greater knowledge about these aspecis of
food consumption would enbance nutrition education
efforts.

More detailed information is needed 10 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 sousce.
In addition to water consumed as drinking water,
information is needed for type and amounts of waier
used {0 prepare beverages and foods. When
information about intake of nufyients 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
locatities, 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 consnme alcoholic beverages, in conirast to
most other categories of foods, estimates of intakes of
atcohol are more accurate when statistics are
caiculated on the basis of drinkers only.
Improvements in consumption information, such as
more complete reporting by drnkers, more specific
descriptions of beverages consumed, and analysis of
alcohol consumption by vsers ounly, are needed to
evaluate the effects of alcohot intake on health and
disease status in the U.S. population.
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Although national surveys such as NHANES Iil
1988-91 and CSFII 1989-91 have provided estimates
of the prevalence of food insufficiency in the U.S.
population, the nature of the insufficiency

{i.e., chronic, cyclic, or intemmittent) 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 effecis 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 level and converted to the
commodity data wsed for the disappearance data.
Having a set of common food categories and
descriptors for those categories that could be applied
to all of these types of data would permit more
comparisons between sources. USDA's 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 10 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
nutiient intakes are unknown. The underreporting of
toial 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 wnderreposting 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 0 inaccuracies in
reposting,

Nutrient Intakes from food

The criteria available for evaluating dietary adequacy
are limited. Information on mean requirements and

154

on distributions of requirements for most nutrients for
mOost age-sex groups appears to be scarce, which
limits the use of the probability approach for
assessing the dietary adeguacy 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
etfects 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 Il 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
substaniial portion of the population vscs dietary
supplementis. 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
nuirient intakes for many people. If risk of excessive
nutrient intakes is © be evaluated in the NNMRRP,
information on total nutrient intakes, including
infakes from dietary supplements, is essential,
Information on total nufrient 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 consamption
{disappearance) data, individval 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.



* Reaggregate foods into categories that will permit
the determination of the food sources of nutrients in
the forms in which they are eaten, particnlarly for
mixtures (e.g., pizza), Continued development of
an alternative system, such as the Food Grouping
System, will permit the analysis of data on
consumption of the specific ingredienis and the
regrouping of ingredients for specific purposes.

Continue developing the USDA Nutrient Data Base
for Trend Amalysis so that data on food
consumption and nutrient intakes from future cycles
of the NHANES and CSFI can be compared with
other data over time.

L]

Implement the dietary assessment guidelines
recommended by working groups at a consensus
workshop on dietary assessment for nutrition
monitoring and iracking 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 may be
associated with health and disease status.

+ Collect more comprehensive information on the
consumption of preprepared foods and food
conswnption away from home by individoals and
houscholds.

Continue to relate food consumption data to the
Food Guide Pyramid as a way to evaluate changes
in dietary behavior.

Support research 10 determine the extent of
underreporting of food consumption that occurs in
all matrition surveys, improve food consumption
survey methodology and instruments that minimize
underreporting, and develop analytic approaches to
adjust for underreporting.

Develop a standard set of food-sufficiency
questions that can be used in NNMRRP surveys
and surveillance systems.

« Identify groups ai risk for focd insufficiency and
determine which factors place them at risk.

+ Amalyze data on food insufficiency that include
information on the nature {chronic, cyclic, or
intermittent) of the insufficiency; on contributing

factors; and on effecis on nutritional stagus,
including anthropometric indicators, and health
status.

+ Continue to develop culturally sensitive diefary
assessment methods.

» Develop insiruments 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., elderdy people).

« Calculate total nutrient intakes from food plus
dietary supplements for people who use dietary
supplements.

« Develop criteria for evaluating high nuotrient
intakes,
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Chapter 7

Nuiritional Status and Nutrition-Related Health 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
prevatence of nutrition-related health conditions

(fig. 7-1).

The extent of the impact 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 inciuded 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.)
QOverall, 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 cbesity (cardiovascular
disease, hyperiension, non-insulin-dependent diabetes
mellitus, gallbladder disease 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 resulting from matermnal 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 wuiilization of nutrients
and nonnutrients (LSRO, 1989). In this report, the
term health status is ysed to refer to a population's
status with respect to physical state or disease
condition, For putrition monitoring purposes, it is
most useful to describe nutritional status and
nuirition-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 af a specified point in
time—generalty expressed as percentage in this
repott.

1t is useful to examine the associations of the entire
spectrum of nutritional status, from deficiency to
toxicity, with heaith status. Temns used to describe
different aspects of nutritional statns—including
undernutrition, overnutrition, nutrient deficiency,
marginal nutritional status, nutritional imbalance,
mutrient excess, and toxicity—are defined in the
glossary (app. I).

Available methodologies

Assessment of nutritional status is based on estimaies
of nutrient intakes of individuals and measurements
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of physiological indicators in those same individuals.
The values are used to identify the possible
occumence, nature, and extent of impaired nutritional
status. The evaluation of nutritional status in surveys
and surveitlance 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 nuiritional status, see
Gibson (1990).

Nutrition-related heaith 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 criterla

Considerations related to response rates, sampie sizes,
and relative standard errors were discussed in
chapter 2. As in all aspects of the interpretation of
NNMRRP data, these considerations are of
fundamental concern in the interpretation of data on
nutritional status and nutrition-related heaith 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 nuiritional
status, all methods vsed for the assessments should
have a predictable relation to nuiritional status, be
appiicable in large-scale surveys, and be standardized
and used with appropriate quality-control procedures.
it is important to know the forms of a nuirient that
are being measured by the method(s) used as well as
any compounds that interfere with the biochemical
analysis of the nutrient. 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 eifects should be
evaluated.

A major consideration in estimating the prevalence of
impaired nutritional or health stats is how to define
reference distributions, reference iimits, 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 and their
applicability to different methods and across
populations (LSRG, 1989). The Expeit Consuliants
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 specific index of
nutrdtional status or nutrition-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 ihe
amount of data exceeded what could be included in
this chapter, the Expert Consultants and LSRO had to
selact 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
Tepresentative samples;

« were measured objectively, rather than self-
reported;

« used the same cutoff values or reference iniervals
as those used for surveys that targeted nationally
representative sampies;

» were reporied 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 from a survey or
surveillance system in which a special population was
targeted or onty self-reported data were available,
The types and sources of daia used in this chapter are
shown in fable 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
oumbers match the figure or table they support.
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Table 7-1. Types and sources of data on nutritional status and nutrition-related health status used in chapter 7 of

the Third Report on Nutrition. Monitoring’

Type of data

Source of data

Nutritional statas (anthropometric, biochemical,
hematologic, and clinical indicators)

Nutrition-related health status {antlropometric,
biochemical, hematologic, and clinical indicators)

NHOANES III 1988-91 (CDC, NCHS}

NHANES Iii 1988-91 (CDC, NCHS)

HHANES 1932-84 (NCHS)

NHANES [T 1976-80 (NCHS) t

NHANES 1 1571-74 (NCHS)

NHES I 1960-62 (NCHS)

National Ambulatory Medical Care Swrvey, 1989-91
(CDC, NCHS)

Pediaric Nutrition Surveillance System, 1973-92
{CDC, NCCDPHP)

Pregnancy Nutrition Surveillance System, 1992
{CDEC, NCCDPHP)

Survey of Heights and Weighis of American Indian School
Children 1980-91 (IHS and CDC)

National Vital Statistics Program, 1991 {CDC, NCHS)

DO, Centers for Disease Control and Prevention: NCHS, National Center for Health Statistics; NCCDPHP, National Center for Chronic

Disease Prevention and Health Promotion; IHS, Indian Health Service.

SOURCE: LSRO, 1994,

Nutritlonal status

Dazta on anthropometric, biochemical, hematological,
and clinical indicators of nutritional status were
collected in NHANES IIT 1988-91. Anthropometric
measurements and biochemical and hematologic
assessments included in NHANES i1l were
summarized in the Plan and Operation of the Third
National Health and Nuwrition 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 follicular
hyperkeratosis, which are uncommon in the United
States. Instead, certain nutrition-related health
conditions were assessed in NHANES Ii 1988-91,
including overweight, cardiovascular disease and
related risk factors, hyperiension, diabetes mellitus,
osieoporosis, anemia, dental conditions, and
galibladder disease. Analyzing the dietary and
nutrition-related data together with the physical-
examination data from the entire 6-year period
covered by NHANES Il 1988-94 may provide
further insights into the relationship between nuirition
and health in the population and in subgroups at
increased risk.
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Analyses of NHANES HI data included in this report
are for Phase 1 of the survey (1988-91), Although
the NHANES III 1988-91 population is a nationaily
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 dafa.
The Expert Consultants and LSRO interpreted
analyses based on 3 years of data, with the
expectation that these data will be combined with
Phase 2 data and analyzed for the fourth report on
nutrition mMorHtonng.

Data on the prevalence of low serum vitamin A
levels and tow hemoglobin concentrations in the
NHANES 111 1988-91 population were examined by
the Expest Consuitants and LSRO for this report.
Data that were coilected on other biochemical and
hematological indicators will be included in later
TEpPOrts.

Nutrition-related health conditions
The nutrition-related health conditions considered in

this repost are low birth weight, growth stats in
children, overweight in adults, elevated blood lipid



levels as a risk factor for coronary heart disease,
hyperiension, 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 IIT 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 1If 1988.-91 and
HHANES 1982-84 were compared. Data on
prevalence of overweight (high body mass index
(BMI)), elevated blood lipid levels, hypertension in
adulis, and distributions of mean.bone mineral
density for the proximal femur for men and women
20 years of age and older were from NHANES Il -
1688-91. (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 diefary intake,
nutritional status, and heaith stafus is possible when
data on intake and nutritional and health status have
been collected from a single sample of peopie
considered to be representative of the U.S.
population. Rarely are dietary and health data
collected in the same survey; for example,
nwtritional- 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
gver multiple days in the CSFII series, but data on
nufritional 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
guestionnaires, 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
intexpreted very cautiously in attemipts fo link dietary
intake and nufritional 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
ntake usually result in a distribution that is flaiter
and wider than the population it represents

(Beaton 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 may be 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 reporiing 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 sysiems in the NNMRRP can
be used appropriaiely to generate the means and
distributions of individual variables such as
anthropometric or biochemical indicators. These data
may be compared with appropriate reference limits or
cutoff values to estimate the prevalence of a
condition, such as high or low BMI or low serum
vitamin A conceniration, Although examination of
singie 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.

Concuirent examination of muliiple indicators of
nutritional stats is needed to identify and evaluate
associations among dietary intakes, indicators of
nutritional statas, and indicators of nufrition-related
health status. Assocciations between dietary intakes
ang health status cannot be used to infer causality
becanse of the considerable heterogencity of diets
within the U.S. population and the presence of
potentially confounding factors, that is, variables that
have real but not causal assocjations with both diet
and health statas, For example, diet gquality is highly
correlated with life-style factors, such as cigarette
smoking and alcohol consumption, and with low
socioeconontc status, which, in tumn, are related 10
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 stains has caused a change in dietary
intake or that some associations result solely from
chance. Finally, large intercorrelations
{muiticollinearity) among intakes of specific nutrients
and food groups often complicate the interpretation of
data in attempts to relate dietary intake to health
status.

Cross-sectional data coliected under similar
conditions over time can be used to indicate the
direction and maganitude of change in associations
between diet and health. However, to demonstrate
that a dietary factor associated with a disease 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 refationship cannot be established,
and identification or inference of causal relationships
is mot possible for associaticns between dietary intake
and health status (LSRO, 1689). Data presented in
this chapter are cross-sectional and, therefore,
apparent associations should be interpreted 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 {0 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 anthropometric, 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 io incorporate
improved methods, instrumentation, and
standardization procedures inio surveys to improve
the analytical quality of the data. However, the
introduction of new methodology may result in
systematic changes in the data that couid erroneously
suggest that some real change is occurming 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
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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 iwo
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 nuiritional status.
Anthropometric measures—low birth weight,
indicators of growth status in children, and
overweight in adulis—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
siores, 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 useful in evaluating the likely vitamin A
status of populations (Joint WHO/UNICEF
Consulfation, 1994). The percentages of non-
Hispanic white, non-Hispanic black, and Mexicai-
American males and females 4 years of age and older
in the 1.8, population who have seram vitamin A
levels less than 20 pg/dL. and between 20 and

29 pg/dL. are sumimarized in table 7-2. These values
were used as cutoif 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
deteriined by a colorimetric method; however, their
use aiso appears to be appropriate for data obtained
by the high-performance liquid chromatography
(HPLC) method used in NHANES IIf 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,



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 racefethnicity, 1988-91 (%)

Vitamin A <20 pg/dl, Vitamin A 20-29 pg/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% 22.8 321 38.9
6-8 — — 1.5* 15.8 219 2158
9-11 —_ 1.2* 0.8* 7.2% 162 9.9
i2-15 — — — 2.1 5.9*% 2.4*
16-19 —_ — — — — 0.7*
20-29 —_ — — — 1.2* —
30-39 — 0.4* — — 0.7¢ 0.9*
40-49 — 0.9* — — 1.2* 0.6*
50-59 0.3* 2.2* — 0.3* 0.6* 2.8
60-69 — 0.7 1.5* 0.9+ 1.8* —
79-79 — — 0.8* 0.3* 2.8* 0.8
=80 — — 4.3 0.5* — —
Female
4-5 12* 1.0* — 221 284 30.8
6-8 2.8* 11* 2.6% 14.6 19.4 18.5
9-11 —_ — — 6.9* 9.7* 119
12-15 — — — — 2.6% 4.3
16-19 — 0.9* — 0.5* 6.6* 7.0*
20-29 — — — 0.4* 2.6% 3.5%
30-3% — — —_ 0.3 5.0% 4.9*%
4049 — 1.0* 0.8* 0.8* 2.7* 2.9*
50-55 — — — 1.1* — 2.1*
60-69 0.3* — 0.4% 0.5% 2.9% 1.5%
76-79 —_ 1.4* — — _— 2.3*
=80 —_ — — 0.3* 5.3* —

"Data are from table A.T7-2 in appendix VA. Excludes pregnant females. 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 sernm levels of vitamin
A are Iikely fo increase with increased intake of vitamin A. With sevum concentrations of 20-20 pg/dL., 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 seram concentrations are 20-29 ugfdL (Pilch, 1985). An asterisk (*} indicates a siatistic 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: HEIS, NHANES IiI, 1988-G1.

With serum concentrations of 20-29 pg/dL, 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/di. (Pilch, 1985).

Serum vitamin A Jevels below 20 pg/di, were rarely
found in any of the age, sex, and racial/ethnic groups
in NHANES TII 1988-91 (table 7-2). For children
4-11 years of age, serum vitamin A concentrations
betow 20 pg/dL were found in fewer than 3% of
children in any racial/ethnic group. However,

relatively high prevalences of vitamin A values of
20-29 pg/dl. were found for children across atl
racial/ethnic groups. Prevalences were highest for
children 4-5 years of age and dropped successively
with each older age grouping (6-8 and 9-11 vears of
age). This pattern was previously noted in children
in NHANES 1 1971-74, NHANES 1T 1976-80, and
HHANES 1982-84 (Pilch, 1985;. Normal serum
vitamin A levels appear to vary with age; serum
levels are lower at birth and rise through childhood,
reaching aduit levels after puberty (Lewis et al.,
1990). Thus, relatively lower concentrations of
serum vitamin A in children, particuiarly younger
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children, are most likely nommal, and different
interpretive criteria should be developed fo monifor
the prevalence of suboptimal serum vitamin A levels
in children.

Serum vitamin A levels below 20 ng/dL 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 oider. Fewer than 3% of
males in any age or racial/ethnic category oider than
12-15 years of age had serem vitamin A levels of
20-29 pg/dl.. For females, serumn 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-American females 16-19 and
30-35 years of age.

Presence of concurrent infection was noi assessed as
part of the evaluation of vitamin A status for the
TRONM. Vitamin A concentrations are known to be
decreased by acute and underlying chronic infections,
even in people with relatively normal body stores of
vitamin A (Butier, et al., 1993; Filieau 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, 1954). In
NHANES Il 1988-91, the median vitamin A intakes

Table 7-3. Centers for Disease Control and
Prevention (CDC) criteria for low hemogiobin values,
by age and sex {(g/dL)

Age in years Maile Female
05-19 11.0 110
2-49 112 11.2
5-79 114 114
8-118 116 116
12 - 149 123 11.8
15-179 i2.6 120
=18 136 120

SOURCE: CDC (198%).
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from food for children were greater than
Recommended Dietary Allowance (RDA) values, and
for adulis, they were less than RDA values. (See

ch. 6, "Current Data on Nutrient atakes 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 III 1988-91, 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 hemogiobin
levels in the U.S. population (from NHANES Il
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 factoss for altitnde and
PNSS adjustment factoss for altitude and cigarette
smoking were not applied to the NHANES Il
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% of 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-Hispanic 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-Hispanic black females had the highest
prevalence of low hemoglobin values (28%),
followed by Mexican-American females (11%) and
non-Hispanic white females (7%). In males, the age-
related decrease in hemoglobin concentrations has
been attributed to rapid growth rates and in females,
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Figure 7-2. Percentage of males 1 year of age and older with low hemoglabin levels, by age and race/ethnicity,
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 statistic that is
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to increased growth plus the onset of mensitruation
(Pilch and Senti, 1584;).

In non-Hispanic white and Mexican-American males
20-49 years of age, the percentages of low
hemoglobin ranged from 1% to 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-Hispanic 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 prevalences of low hemoglobin values,
ranging from 22% to 36%, compared with 9-11% for
non-Hispanic white females and 10-22% for
Mexican-American females in the same age range.
However, median iron intakes of non-Hispanic black
females were only slighily lower than those of other
racialfethnic groups (see ch, 9, table 6-21). In
association with the onset of mencpause, the
prevalence of low hemoglobin values decreased
greatly in females 50-59 vears of age. The
percentages of low hemogiobin values for females
60 years of age and older were higher in non-
Hispanic black females than in non-Hisoanic white
and Mexican-American females. These patierss of
changes in hemoglobin values among sex, age, and
racial/ethnic groups are consistent with previous
reports of results from NHANES 11 1976-80 and
HHANES 1982-84 (Looker et al., 1989; LSRO,
1989; Pilch and Senti, 1984).

Hemoglobin values must be inferpreted 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 nuiritional status of
the U.S. population requires an evaluation of multipie
biochemical indicators of iron status, as was done for
the NHANES 1I 1976-80 and HHANES 1982-84
populaticns {(LSRQO, 1989; Pilch and Senti, 1984),
Multiple biochemical indicators of iron status were
also evaluated in the NHANES 111 i1988-91
population; however, because of the specialized and
extensive nature of the assessment of iron nutritional
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status, evaluation of iron putritional sfatus should be
the subject of a special report, separate from matrition
monitoring update reports.

Although low hemoglobin concentration is associated
with the more severe degrees of iron deficiency, it
cannot be expected fo 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 By,
deficiency, hemoglobinopathies, and pregnancy are
known to cause reductions in hemoglobin levels.
Cigarette smoking, living at increased altitudes, and
dehydration can increase hemoglobin conceniration
(Pilch and Senti, 1984},

Age- and sex-specific cutoff values for hemoglobin
levels were used for all racial/ethnic groups in
NHANES I1i 1988-G1. In this nationally
representative sample, as in other studies (Cresanta
et al., 1987; Dallinan ¢t al., 1978; Gam et al., 1975,
1981; Johnson-Spear and Yip, 1994; Meyers et al.,
1979; Pan and Habicht, 1991; Pemry 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 cuioff values for hemoglobin concentrations
may not be appropriate for all racial/ethnic
subgroups, and it emphasizes the need for continmed
efforts to investigate the use of race-specific cutoff
values for hemoglobin concentrations. Distributions
of other indicators of iron status, such as serum
ferritin concentration and transferrin saturation, do
not appear to differ among racial/ethnic subgroups.

Nutrition-related health conditions
Low birth weight

Birth weight of infants is a major determinant of their
probability of survival and of their posinatal growth,
development, and health. Birth weight is inversely
related o 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).



Certain medical, social, behavioral, and dietary
factors are associated with low birth weight. These
include lack of prenatal care or late eniry into the
prenatal care system, being unmarried, low
socioeconomic status, bhigh parity, unintended
pregnancy, feenage and older-matemnal-age
pregnancies, poor obstetrical health history, previous
low birth weight, low pregnancy weight gain, anemia,
chronic diseases, cigaretie smoking, and alcohol and
dirug abuse (HHS, 1988). Matemal nutrition also
atfects the birth weight of the infant; however,
nufritional effects are difficuit to assess because of
the interrelationship of nutritional status with the
many other factors affecting birth weight (LSRG,
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, inciuding the District of
Columbia. These data are not from a nationaily
representative sample; they illustrate the associations
of matemal prepregnancy weight, smoking, and
weight gain during pregnancy with prevalence of low
birth weight in a low-income, high-risk population of
participants in govemnment-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 Fichiner et al. (1990).

As shown in figure 7-4, prevalence of low birth
weight among nonsmoking females is highest in
women who were very underweight (BMI 10.0-17.9)
before pregnancy. Prevaience of low birth 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
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 iess-than-ideal
weight gain in women in all prepregnancy-weight-
status categories, but prevalence decreased as
prepregnancy-weight status increased. Higher
prevalences of low birth weight were observed in
infants of women who smoked during pregnancy than

Percent LBW
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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, 1682

NOTE: Data are from table A.F7-4,5 in appendix VA. Dala
wars oollscted from low-incoms, high-risk pregnant fomales
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/m?), underweight (BM! 18.0-19.7 kg/m?%, normal weight
(BM! 19.8-27.3 kg/r), overweight (BMI 27.4-31.0 kg/inr),
and very overwsight (BMI 31.1-74.9 kg/m®).

SOURCE: HHS, PNSS, 1982,

in infants of nonsmokers across all prepregnancy-
weight categories and at all levels of pregnancy
weight gain.

The relatively low prevalence of low birth weight
among women with greater-than-ideal weight gain
should not be interpreted as an indication for
unrestricied weight gain during pregnancy. Maternal
overweight is linked to an increased risk of matemal
complications such as hypertensive disorders, _
gestational diabetes, infections, and susgical deliveries
(HHS, 1988). Very high gestational weight gain is
associated with an increased prevalence of high birih
weight, which, in tum, has been associated with some
increase in the risk of fetopelvic disproportion,
forceps or cesarean delivery, birth trauma, asphyxia,
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-tisk preghant females who
perticipated in government-funded prenatal nutrition and food-assistanice programs. Prepregnancy weighi caiegories, as
deterrmined for this report, were very underweight (BMI 10.0-17.9 kg/m?), underweight {BMI 18.0-19.7 kg/m?, normal weight
{BMt 19.8-27.3 kg/m®), overweight (BMI 27.4-31.0 kg/m®), and very overweight (BMI 31.1-74.8 kg/im?). ldeal gestational weight
gains, as set by the Institute of Medicine, were 28-40 Ib for very underweight and underweight females, 25-35 b for nhormal-
weight females, and 15-25 lb for overweight females. A lowar limit on waight gain for vary overweight fomales was set at

18 b, recognizing that many obese women with good pregnancy outcomes do gain less weight {OM, 1980). Determination
of weight-gain category was based on National Academy of Sciences BMI guidelines and weight-gain categories. I indicates
that the sample size did not mest minimal-sample-size requirernents,

SOURCE: HHS, PNSS, 1982,

births each add about 2 1b of postpartum body weight
to the mother above that typically gained with age.
High gestational weight gain is likely to be associated
with greater increments of postpartum body weight
gain (I0M, 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 weight was higher for women
with anemia than for those without anemia. The data
from the National Vital Statistics Program 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 governmeni-sponsored
service programs,
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The prevalence of anemia (low hemoglobin
conceniration 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 vaiues 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 durning the third trimesier 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 2(-49 vears 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, 1891

NOTE: Data are from tabie A.F7-6 in appendix VA, Data
represant 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 2 high-risk population, the prevalence of
anemia is highest among non-Hispanic 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 anthropometric parameters are
widely used in the United States as indicators of
vndernutrition 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 Sth
percentile of the NCHS growth refesence). The
NCHS growth curves used to evaiuate suboptimal
growth status in this report were published by Hamill
et al. (1979). The data vsed to construct the curves
for children from 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 12-88 years of age with low
hemoglebin or hematocrit indices in the third
trimester, by race/ethnicity, 1982

NOTE: Data are from table A.F7-7,8 in appendix VA, Data
warse collected from low-income, high-risk pregnant fermalss
who participated in government-funded prenatal nutrition
and food-assistance programs.

SOURCE: HHS, PNES, 1992.

specific data from NHES I 1963-65, NHES II
1966-70, aud NHANES 1 1971-74 were used. A
cubic spline function was used fo 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 artifactual drop resulting
mainly from the discontinuities in the data sets rather
than from intrinsic changes in nufritional status in
young children (Dibley et al., 1987a,b). Overweight
in children and adolescents 6-19 years of age was
used as an indicator of overnutrition. Prevalence of
overweight in children and adolescents 6-19 years of
age was defined as the percentage with BMIs greater
than the NHANES I 95th percentile of BMI for age
(Must et al., 1951). 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 reported;
however, because the significance of high weight for
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Figure 7-8. Percentage of low-income, high-risk
pregnant females 12-48 years of age with low
hemoglobin or hematocrit values in the third
timester, by age, 1992

NOTE: Data are from table AF7-7.8 in appendix VA, Daia
were collected from low-income, high-tisk pregnant females
who participated in government-funded prenatal nutritton
and fcod-assistance programs.

SOURCE: HHS, PNSS, 1892,

recumbent 1ength or height in young children is not
known, caution should be exercised in interpreting
these data.

In this report, data from NHANES ili 1988-91],
HHANES 1982-84, the Survey of Heighis and
Weighis of American Indian School Children
1690-91, and PedNSS 1973-92 were used 10 evaluate
the growth status of children in the United States.
Data from NHANES I 1971-74, NHANES It
1976-80, and NHANES IIT 1988-91 were compared
to examine frends over time in the growth of children
2 years of age and older in the total population.

NHANES II 1988-91 data are presented in this
chapter for the totat population. A full complement
of data from NHANES IiI 1988-94 is needed io
evaluate anthropometric dafa for racial/ethnic groups
separately. Data on tvends over time for children
younger than 2 years of age from NHANES 1}
1971-74, NHANES II 1976-80, and NHANES Il
1988-91 are not compared because of differences in
methodology among the sarveys that may result in
misieading interpretation of trend data. In particular,
the length of children 2 years of age was not
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measured in a consistent manner in NHANES 1
1971-74. Recumbent length was measured for some
children, whereas stature (standing height) was
measured for others. Improvements were made in the
methodology used in NHANES I 1976-80 and
NHANES III 1988-91. As a result, standardization
of methods and increased iraining 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 74 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 (Hamill

et al., 1979). Percentages of children with recumbent
length for age less than the 5th percentile were 5% or
lower, snggesting that, on a total-population basis,
shortess does not appear to cccur 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 3% 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 from all racial/ethnic groups combined is also
shown in table 7-4. Percentages ranged from 0% 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 complicaies interpretation of the data
(Isracisohn, 1960).

Table 7-4 summarizes the percentages of children
2-23 months of age and 2-5 years of age from ail
racial/ethnic groups combined who had weight for
recumbent lengih or height above the 95th percentile
(Hamill 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 4% to 8%. However, this may be an
artifact of the disjuncture in the two data sets used to
constiuct 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 aiso shows
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Table 7-4. Prevalence of shoriness, 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 (%)’

Growth-status indicators

for seiected age groups Male Femaile
Shortness
Low recumbent length for age
2-5 months 4.9% 3.7%
6-11 months 44 3.9*
12-23 months 3.8 35
Low height for age
2-5 years 52 51
6-11 vyears 47 4.1
12-17 years 6.1 1.5*
Thinness
Low weight for recumbent length
2-5 months 1.3* —
6-11 months 1.6¥% 2.7%
12-23 months 34 32%
Low weight for height
2-5 years 2.7 0.6%
6-9 years 2.6% 36
High weight for recumbent length
2-5 months i19 12.0
6-11 months 8.5 115
12-23 months 1.5 10.6
High weight for height
2-5 years 472 7.5
Overweight
6-11 years 94 126
12-19 years 10.1 9.0

"Datz are from table A.T7-4 ip appendix VA, Exciudes pregnant females. For low recumbent Iength for age and low weight for
recurnbent 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 children 2-23 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 (Hamill 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 betow the NCHS growth chart 5th percentiles
(Hamill et al., 1979). For overweight children 6-15 yeass of age, percentages are those above the NHANES I 95th percentile of body
mass index for age (Must et al., 1991). An asterisk (*) indicates 2 statistic that is potentially unreliable beceuse of small sample size or
large coefficient of variation; 2 dash {—) indicates that the observed percentage was (.0

SOURCE: HHS, NHANES 1, 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 found in the aduit
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). Cverweight during adolescence
has also been associated with increased mortality and

risk of cerfain diseases in adulthood for men, but not
for women; however, fuuctional capacity

(i.e., difficulty with personal care and the routinne
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 (Must et al., 1692),

In another analysis of data from NHANES [T

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 IT 1976-80, the
prevalence of overweighi in adolescents in

NHANES IiI 1988-91 was estimated to be 20% for
males and 22% for females 12-19 vears of age
(CDC, 1994). In NHANES II 1976-80, 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 adclescents in NHANES IIT 1988-91
and HHANES 1982-84,—Growth-status indicators
for Mexican-American children who patticipated in
HHANES 1982-84 and NHANES IIi 1988-91 are
shown in table 7-5. Although the populations of
Mexican-American participants in the two surveys
were noi the same, the comparison is considered
reasonable because the five southwestern States
surveyed in HHANES 1982-84 contain more than
80% of the Mexican-American population in the
United States.

Table 7-5. Prevalence of shortness, thinness, high weight for recambent length, high weight for height, and
overweight in Mexican-American children and adolescents, by age and sex, 1982-84 and 1988-91 (%)

Male Female
Growth-status indicators HHANES NHANES III HHANES NHANES III
for selected ape groups 1982-84 1988-91 1982-84 1988-91
Shortness
Low recumbent length for age
6-11 months — 1.3*% — 1.3%
12-23 months 0.8% 6.7* G4* 4.5+
Low height for age
2-5 years i6.6 43 0.5 7.5
&-11 years 63 58 6.1 6.0
12-17 vears 8.8 14.4 9.3 104
Thinncss
Low weight for recumbent length
6-11 months 3.1 3.2 — —
12-23 months 7.3* — 2.0* 3.8*
Low weight for height
2-5 years 1.2* 1.8* 1.5% 1.0*
6-9 years 1.5* 1.6* 2.6* 3.0*
High weight for recumbent length
6-11 months 4.5% 16.9* 7.3* 16.0*
12-23 months 7.9% 16.7 113 8.2*
High weight for reight
2-5 years 52 8.6 80 132
Overweight
6-11 vears 139 i8.1 134 16.7
12-19 years 72 108 93 13.0

‘Data ate from table A.T7-5 in appendix VA. Excludes pregnani 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 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 (Hamill et al,, 1979). For low height for age for children
2-17 vears of age and low weight or height for children 2-9 yeass of age, percentages are those below the NCHS growth chazt Sth
percentiles (Hamill et al., 1979). For high weight for height for children 6-19 years of age, percentages are those above the NHANES i
95th percentile of body mass index for age (Must et al, 1991). An asterisk (*) indicates & statistic that is potentiaily unreliable because
of small sample size or large coefficient of variation; a dash (—) indicates that the observed percentage was 0.0.

SOURCE: HHS, NHANES TI, 1938-91; HHAMES, 1582-84.
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Prevalence of shoriness tended to be around 5-14% in
Mexican-American children 2-17 years of age.
Although these data could indicate mild dietary
inadequacy, other factors, both genetic and
environmental, should be evaluated as altemative
explanations, Prevalence of thinness was less than
5% in Mexican-American 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 prevaience of thinness and
the relatively high prevalence of overweight suggest
that the weight distibution of Mexican-American
children fends to be higher than that of the U.S.
population of children as a whole.

BMI in NHANES II1 1988-91 and American
Indian children in 1990-91.—Comparisons of mean
BMis of American Indian males and females

5-18 years of age in 1990-91 and childsen of the
same ages in the general populaticn in NHANES Hi
1988-S1 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 I1IT 1988-91 population. These data are
consistent with an earlier report comparing BMIs in
children from NHANES 11 1976-80 and American

I-(i!ograms,é'meter2

Indian children in 1990-91, in which overweight was
found to be more prevalent in American Indian
children than in children in the general population in
1976-80 (Jackson, 1593).

Trends in growth status for children in the total
population and in low-inceme children.—Mesan
heighis of males and females 2-19 vears of age in all
racial/ethnic groups who participaied in the
NHANES 1 1971-74, NHANES 11 1976-80, and
NHANES III 1988-91 are shown in table A.T7b and
figures AF7a and AF7b 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
shoriness, thinness, and high weight for height in
children in certain age groups in NHANES 1
1971-74, NHANES I 1976-80, and NHANES 111
1988-91. Figure 7-13 also shows the prevalence of
overweight in children and adolescents 6-19 yeats of
age. QOverall, the percentage of children with height
for age below the NCHS growth chart Sth 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 It
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Figure 7-8. Mean body mass index (BMi) of American Indian males §-18 years of age, 1990-91, compared with
mean BM! of males 5-18 years of age in the U.S. population, 1988-91

NOTE: Data are from tables A.F7-9,10a and A.F7-8,10b in appendix VA.

SOURCE: HHS, Survey of Meights and Weights of American Indian Schoof Children, 1990-91 (Jackson, 1993); NHANES ill,

1688-91.
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Flgure 7-10. Mean body mass index {BMl} of American Indian females 5-18 years of age, 199091, compared
with mean BMI of females 5-18 years of age in the U.S. population, 1988-91

NOTE: Data are from tables A F7-9,10a and AF7-98,10b in appendix VA, Pregnant females were axcluded from analyses.

SOURCE: HHS, Survey of Heights and Weights of American Indian School Children, 1980-91 {Jackson, 1993); NHANES W\,

1988-91.

1976-80); that level of prevalence was not observed
for the NHANES Til 1988-91 subgroups of children
in any age group. Prevalence of weight for height
below the NCHS growth chart 5th percentile was
comsistently 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 1I
1976-80. Taken together, the findings of low
prevalence of thinness and the higher prevalence of
overweight in children 6-19 years of age snggest an
overall shift upward in the distribution of body
weight in children. These findings are consistent
with the increase in prevalence of overweight in
adults between NHANES I 1976-80 and

NHANES 111 1988-91.

Time trends for shortmess, thinness, and high weight
for recumbent length or height for low-income
infants, chiidren, and adolescents who participated in
PedNSS 1973-G2 are shown in figure 7-14. These
data suggest that between 1973 and 1992, the
prevalence of shortness 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 govemiment-supported service
programs. Thinness aiso 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 weighi for
recumbent length or height in this group ranged from
about 7% in 1973 to 10% in 1992 (the 1592
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/etbnic groups
was reported by Parvanta et al. (1994).

Overweight in aduits

Overweight is associated with chronic diseases,
including coronary hearf disease, diabetes mellitus,
hypertension, and some cancers angd 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 jor age},
by age and sex, 1971-74, 1976-80, and 1988-91

NOTE: Data are from tabie A.F7-11,12,183 in appendix VA.
Percantagas were based on height for age lass than the
NCHS growth chart 5th percentile (Hamili ot al., 1979). An
asterisk {*) indicates a statistic that is potentially unreliable
because of small sample size or large cosflicient of
variation, Excludes pregnant females.

SOURCE: HHS, NHANES [, 1971-74; NHANES 1l, 1976-80;
NHANES Iil, 1988-91.
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Figure 7-12. Percentage of children 2-9 years of age
who are thin {iow weight for height}, by age and sex,
1971-74, 1976-80, and 1988-91

NOTE: Data are from table A.F7-11,12,13 in appendix VA.
Percentages were based on weight {or heigitt less than the
NCHS growth chart 8th parceritile for age (Hamill et al,,
1979). An asterisk (*) indicates a statistic that is potentially
unreliable because of small sample size or large coefilcient
of variation.

SCURCE: HHS, NHANES |, 1971-74; NHANES {l, 1976-80;
NHANES 1il, 1588-91.

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 heaith of the American population (HHS, 1551),

The prevalence of overweight in people 20 years of
age and older (NHANES UI 1988-91) was assessed
by calculating BMI. Overweight was defined as
having a BMI 227.8 kg/m’ for men and >27.3 kg/m®
for women, the 85th percentile values for men and
women 20-29 years of age from NHANES I

1976-80 (Najjar 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 whiies, the
prevalence of overweight was similar for both sexes,
however, for non-Hispanic blacks, the prevalence of
overweight was much higher in females than in
males,

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 7-13.
For the various population subgroups, prevalence of
overweight ranged from a low of less than 20% for
non-Hispanic white males and females 20-29 years of
age and non-Hispanic white and non-Hispanic black
males 80 vears of age and older to greater than 50%
for Mexican-American males 40-69 years of age,
non-Hispanic black and Mexican-Ametican 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 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

NOTE: Data are from table AF7-11,12,13 in appendix VA,
Percentages for children 2-5 years of age were based on
weight for height greater than the NCHS growth chart

85th percentile for age (Harmill =t al., 1979). Percentages
for children and adolescents 6-19 years of age were based
on body mass index greater than the NHANES |

g5th percentile for age (Must e’ ai,, 1991). Excludes
pregnant females.

SOURCE: HHS, NHANES ), 1971-74; NHANES |, 1976-80;
NHANES iil, 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 by non-Hispanic white
males and non-Hispanic black males.

Among ferales, 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 throngh
60-69 years of age for non-Hispanic black females.
Non-Hispanic black females had the highest
prevalence of overweight (53% for women

60-69 vears of age) of any racial/ethnic group.
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The prevalence of overweight was lowest for non-
Hispanic white females in all age groups. In females
2049 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 umtil 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 may be 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 aduli 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 pattem 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 50% 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 each increment in
income. Smaller decreases were observed for non-
Hispanic black and Mexican-Amezican women.
Prevalences 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 1
1960-62, NHANES I 1971-74, NHANES 1I 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-incoms, 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 ware collected from low-income, high-risk infants, children, and
adolescants who participated in government-fundad 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., 1978).
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 pronounced, although overweight in males
in NHANES T 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 prevatence of overweight increased in
the 20-59-year age group from 1960-62 through
1988-91, but for the 60-74-year age group, the
prevalence of overweight showed little change over
that period. Litile change in the prevalence of
overweight occurred in any of the four groups
between NHES I 1960-62 and NHANES Il 1976-80
(fig. 7-19). The major portion of the change
appeared to occur between NHANES 1 1976-80 and
NHANES HI 1988-91, At all four time poins, the
prevalence was much higher for black women than
for any of the other three groups.

The prevalence of overweight in the total population
and age, sex, and racial subgroups from NHANES ITl

1988-91 was compared with the prevalence of
overweight in age, sex, and racial subgroups in
NHES I 1960-62, NHANES 1 1971-74, and
NHANES II 1976-80 by Kuczmarski et al. {1994).
Their analyses indicated that age-adjusied prevalence
of overweight in people 20-74 years of age was
higher in females than males over the period
1960-1980 and remained constant (about 24% in
males and 26% in females). However, between
NHANES I 1976-80 and 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 females. Shnilar increases in the prevalence
of overweight over this approximate time period were
reported in other stuzdies (Chung et al., 1992;
Kuskowska-Wolk et al., 1989; Piani and Schoenbommn,
1993; Rowland, 1990; Schoenborn, 1985, 1987, 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 7-1%. Percentage of people 20 years of age and older who are overweight (high BMI), by age, sex, and
race/ethnicity, 1988-81

NOTE: Data are from table A.F7-15 in appendix VA “Overweight” was defined for meles as body mass index (BMI)
>27.8 kg/m? and for females as BMI =27.3 kg/m®. Pregnant females were excluded from analyses. An asterisk {*} indicates
a statistic that is potentially unreliable because of small sample size or large cosfiicient of variation.

SQURCE: HHS, NHANES M, 1988-91.
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Figure 7-18. Age-adjusted percentage of people 20 years of age and older who are overweight (high 8MI), by
sex, race/ethnicity, and income level, 1988-91

NOTE: Data are from table A.F7-16 in appendix VA. "Overweight' was defined for mates as body mass index (BMI)

=27.8 kg/m? end for fernales as BMI =227.3 kg/m®. Pregnant females were excluded from analyses. Income lovel was
determined by dividing income by the appropriate Federal Poverty income guideline.

SOURCE: HHS, NHANES 1il, 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, 1860-62,
1971-74, 1976-80, and 1988-91

NOTE: Data ara from table A.F7-17,18,19 in appendix VA. "Overweight" was defined as body mass index =27.8 kg/m® An
asterisk (*) indicates a statistic that is potentially unrefiable bacause of small sample size or large coefficient of variation.

SOURCE: HHS, NHES |, 1960-62; NHANES |, 1971-74; NHANES 1, 1976-80; NHANES ili, 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 racs,
1860-62, 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 =27.3 kg/m’.
Pregnant females were excluded from analyses.

SCURCE: HHS, NHES i, 1960-62; NHANES i, 1971-74; NHANES I, 1876-80; NHANES I, 1988-81.
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Figure 7-19. Age-adjusied percentage of people
20-74 years of age who are overweight (high BMI},
by sex and race, 1960-82, 1871-74, 1976-80, and
1988-91

NOTE: Data are from table AF7-17,18,19 in appandix VA,
"Overweight" was defined for males as body mass index
(BMI) =27.8 kg/m® and for females as BMI 227.3 kg/ni’.
Pregnant females were excluded from analyses.

SOURCE: HHS, NHES |, 1950-62; NHANES ), 1971-74;
NHANES Il, 1976-80; NHANES |ll, 1988-81.

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 heart
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, cigaretie 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 levelis of high-density-
lipoprotein (HDL) cholesterol appear to increase risk
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Table 7-6. Classification of serum levels of total,
low-density-lipoprotein (LDL), and high-density-
lipoprotein (HDL) cholesterol with respect to risk of
coronary heart disease in adults

Classification Level
Total cholesterol
Desirable total cholesterol <2{X) mg/dL
Borderline-high-risk total 200-239 mg/dL
cholesierol
High total cholesterol =240 mg/dL
LDL cholesterol
Desivable LDL cholesterol <136 mg/dL
Borderline-high-risk LDL 130-159 mg/di.
cholesterol
High LDL cholesicrol =160 mg/dl
HDL cholesterol
High HDL cholesterol’ 260 mg/dL
Low HDL cholesterol <35 mg/dl.

Negative risk factor.

SQURCE; Expest Panal on Detection, Evaluation, and Treatrment
of High Blood Cholestero] in Adulis (Adult Treatment Panel II)
(1993).

for coronary heart disease, but high HDL cholesterol
appears t0 be a protective factor, Lowering serum’
total cholesterol and LDL-cholesterol levels reduces
risk of coronary heart discase (Expert Panel on
Detection, Evaluation, and Treatment of High Blood
Cholesierol in Adults (Adult Treatment Panel IT),
1993).

Data from NHANES LT 1988-91 on mean senun
total cholesterol levels, the prevalence of high serum
total cholestero! 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 figares AF7c and AF7d in
appendix VA for non-Hispanic whites, non-Hispanic



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
whiies (222 mg/dL}) and Mexican Americans

(224 mg/dL) and in the 60-69-year age group for
non-Hispanic blacks (218 mg/dL). Mean serum total
cholesteroi levels in males decreased with each
decade of age thereafier, For females, mean serum
total cholesterol level also increased with age but
peaked at 60-69 vears 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 reporied by
Sempos et al. (1993) based on NHANES TiI 1988-91
data. Their analyses indicated that 19% of males and
20% of femaies had high serumn 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 serumn cholesterol levels (betow
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 cholesierol levels than did non-
Hispanic black and Mexican-American males. The
age-adjusted prevalence of high serum total
cholesterol levels in non-Hispanic white, non-
Hispanic black, and Mexican-American females was
similar whether incomes were below poverty or at or
above poverty. The prevalence of elevaied 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 ai. (1993).

The prevalence of LDL-cholesterol levels at or above
160 mg/dL for males and females 20 years of age

Percent
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Figure 7-20. Age-adjusted percentage of people

20 years of age and older with high serum iotal
cholesterol levels, by sex, race/ethnicity, and poverty
level, 1888-81

NOTE: Data are from table A.F7-20 in appendix VA. “High"
serum total cholasterol levels were definad as =240 mg/dL.

SOURCE: HHS, NHANES (il, 1988-81.

angd older is shown in figures 7-21 and 7-22. In
males and females 20-359 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 prevalences 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 mg/dL 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 leveis below
35 mg/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, the prevalence
generally increased with each succeeding decade of
age. The prevalence in Mexican-American males
showed no consistent paitern 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-lipcprotein
{LDL} cholesteral, by age and race/ethnicity, 1988-91

NOTE: Data are from jable A.F7-21,22 in appendix VA, "High-risk” serum LDL-cholasierol levels were defined as
=160 mg/dL. An asterisk (*} indicates a statistic that is potentially unreliable because of simall sample size or large
coefiicient of variation; I indicates that the sample size did not meet minimum-sample-size reguirements.

SOURCE: HHS, NHANES Hl, 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-
lipoprotein {LDL) choiesteroci, by age and racefethnicity, 1888-91

NOTE: Data are from teble A F7-21,22 in appendix VA. "High-risk" serum LDL-chotestero! levels ware dsfinad as
=160 mg/dL. An esterisk (*} indicates a statistic thet is potentially unreliable because of smell sample size or large
ceefficient of variation; X indicates that the sample size did not meet minimum-sample-size requirements.

SOURCE: HHS, NHANES Ill, 1988-91.
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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, 1988-81

NOQOTE: Data are from table A.F7-23,24 in appendix VA. “Low” serum HDL-cholesterol levels were defined as <35 mg/dL. The
percentage for non-Hispanic black males 80 years of age and older was 0%. An asterisk {*) indicates a statistic that is
potentially unreliable bacause of small sampla size or targe coefficient of variation.

SOURCE: HHS, NHANES lil, 1988-91.
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Flgure 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, 1888-01

NOTE: Data are from table A.F7-23,24 in appendix VA. "Low" ssrum HDL-cholesterol lovels were dslined 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 Hil, 1988-91.

185



Parcent
100

api----
gol----
70} -
80| -
50} -
40! -
30}-- -
201----
100

NHES | NHANES | NHANESI NHANES lii
1560-62 1971-74 1976-80 1988-:1

12y Borderline-high serum cholasteral {200-239 mgfdl)

| ] High ssrum cholssterol (=240 mg/dL)
Dosirable serum cholesterol (<200 mgfdi)

Figure 7-25. Age-adjusted percentage of males 20-74
years of age with desirable, borderline-high-risk, and
high serum total cholesterol levels, 1960-62, 1871-74,
1976-80, and 1988-91

NOTE: Data are from tabies AF7-25,26s, A F7-25,286b, and
AF7-25,26¢ in appendix VA,

SOURCE: HHS, NHES |, 1960-62; NHANES 1, 1871-74;
NHANES I, 1976-80; NHANES 1, 1888-91.
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Figure 7-26. Age-adjusted percentage of females
20-74 years oi age with desirable, borderiine-high-
risk, and high serum fotal cholesterol levels, 1960-62,
1971-74, 1976-80, and 1988-91

NOTE: Data are from tables AF7-25,26a, A.F7-25,26b, and
A F7-2526¢ in appendix VA,

SCURCE: HHS, NHES |, 1960-62; NHANES |, 1971-74;
NHANES Il, 1976-80; NHANES ill, 1988-91,

Non-Hispanic black males had lower prevalences of
HDL-cholesierol levels below 35 mg/dL 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 mg/dL), and desirable (below 200 mg/dL)
serum iotal cholesterol levels in the NHES 1 1960-62,
NHANES 1 1971-74, NHANES [I 1976-80, and
NHANES Il 1988-91 populations are shown in
figures 7-25 and 7-26 for males and females

20-74 years of age, respectively. Issues concerning
the compatability of the laboratory data collecied in
this series of surveys were examined in detail by
Johnson et al. (1993), who concluded that the data
appeared t0 be comparable. Secular trends in
prevalence of high LDL cholesierol and low HDL
cholesterol should be examined after the
comparability of the data is confirmed.
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For both sexes, a steady increase over time in the
percentage of individuals with desirable serum total
cholesterol levels was observed. In NHANES Iil
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 individvals with high serum totat
cholesterol ievels also decreased steadily from
1960-62 through 1988-91. The percentage of men
with high serum total cholesterol levels dropped from
28% to 19% over this time span. The percentage of
women with serum total cholesterol at or above

240 mg/dL feli from 35% in 1960-62 to 20% in
1988-91. For men, borderline-high-risk seram
cholesterol Ievels decreased from 35% in 1960-62 to
32% in 1988-91, and for women, perceniages of
borderline-high-risk seruma cholesterol stayed constant
at about 30%. The decline in serum total cholesterol

f



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 beiween 1976-80 and
1988-91 is puzzling in light of the increased
prevalence of overweight during this same pericd.
As shown in chapter 6, median infakes 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 dictary 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 cholesierol status.

Hypertension

Hypertension (high blood pressure) is the single most
important risk factor for cerebrovascular discases and
one of the major risk factors associated with coronary
heart disease (table 7-7). Alihough 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 Commitiee on Detection,
Evaluation, and Treatment of High Blood Pressure,
1993).

Table 7-7. Percentage of people 20 vears of age and older who have hypertension, by sex, age, and

racefethnicity, 1988-91 (%)

Non-Hispanic Non-Hispanic Mexican
Sex and age in years All groups white black Ammerican
Overall populaiion
Total, crade 254 25.8 30.9 156
Total, age-adjusted 254 245 34.0 238
Maie
26-29 5.1 4.3% 82 33
30-39 i3.0 12.8 20.9 93
4349 24.4 234 36.8 224
50-59 42.2 418 559 36.0
66-69 521 513 63.6 53.8
706-79 60.7 60.3 68.0 52.1
=80 60.5 60.3 624 70.5%
Total, crude 25.7 264 31.6 15.5
Total, age-adjusted 270 264 353 244
Female
20-29 1.0* 0.8*% 2.4* 11*
30-39 6.2 5.0 12.1 6.5
40-49 144 12.7 305 10.7
50-59 38.8 36.8 479 335
60-69 53.5 509 718 59.3
70-79 67.6 66.9 72.6 670
=80 747 74.3 80.5 71.0
Total, crude 25.1 253 30.2 157
Total, age-adjusted 23.7 224 326 229

*Data are from table A.T7-7 in appendix VA. Bxcludes pregnant females. "All groups” inclades data for racial/ethnic groups not shown
separately. "Hypertension" was defined as mean systolic blood pressure 2140 mun Hg, mean diastolic blood pressure =80 mm Hg, or
under current treatment for hypertension with a prescription medication. These values represent the mean of six or fewer blood pressure
messurements. An asterisk (*) indicates a statistic that is potentially unreliable because of small sample size or large coefficient of

variation,

SOURCE: HHS, NHANES 111, 1988-91.
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In NHANES I 1988-91, six blood pressure readings
were taken, three during the home interview and
three during the medical examination at the mobiie
examination cenier (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 aduits. Hypertension was
defined as mean sysiolic 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 fotal
population and in three racial/ethnic categories is
shown in table 7-7. In the total population, the age-
adjusted prevalence of hypertension was 25%.
Overall, it was higher in males (27%}) than in females
(24%). Among racial/fethnic groups analyzed in
NHANES III 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-adjusied perceniage of people
20 years of age and older who have hyperiension, by
sex, race/ethnicity, and poveriy level, 1988-91

NOTE: Data are from table AF7-27 in appendix VA,
"Hypertension® was defined as mean systclic blood
pressure =140 mm Hg, mean diastolic blood prassure
290 mm Hg, or under current treatment for hypertension
with a prescription medication. Excludes pregnant females,

SCURCE: HHS, NHANES lil, 1988-91.
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Except where noted, data were age-adjusted to the
total aduli population for 1980 by use of the direct
method (Johnson, 1994),

In each of the racial/ethnic groups and in the total
population, the prevatence of hypertension 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 75% in females

80 years of age and oider 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 Buut et al. and from
slightly different age groupings for the analyses.

Prevalence of hypertension may be associated with
poverty status in some subgroups of the population
(figure 7-27). For non-Hispanic white and non-
Hispanic black females, the age-adjusted prevalence
of hypertension was higher when incomes weie
below the poverty level (28% and 40%, respectively)
than when incomes were at or above the poverty
level (22% and 30%, 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 1 1960-62, NHANES I
1971-74, NHANES II 1975-80, and NHANES Iil
1688-91 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 1l
1976-80, prevalences were similar for each 10-year
age group. However, for NHANES 11T 1988-91, the
prevalence of hypertension appears to be much lower
for each 10-year age group than it was in the
previous surveys. This finding was unexpected in
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Figure 7-28. Percentage of males 20 vears of age and older who have hypertension, by age, 1960-62, 1871-74,
1976-80, and 1988-81

NOTE: Data ars from table A.F7-28,29,30 in appendix VA. "Hypertension" was defined as systolic blood pressure
=140 mm Hyg, diastolic bicod pressure =90 mm Hg, or under current treatment for hypertension with a prescription
medication. A double asterisk (**) indicates that data are not available for this survey.

SOURCE: HHS, NHES |, 1980-62; NHANES |, 1971-74; NHANES II, 1976-80; NHANES Ili, 1988-91.
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Figure 7-29. Percentage of females 20 years of age and older who have hyperiension, by age, 1960-62,
1971-74, 1976-80, and 1888-81

NOTE: Data are from fable AF7-28,29,30 in appendix VA, "Hyperiension® was defined as systelic blood pressure

=140 mm Hg, diastolic blood pressure =90 mm Hg, or under current treatment for hypertension with a prescription
madication. Excludes pregnant females. An asterisk {*) indicates a siatistic that is potentialiy unrefiable 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 |, 1860-62; NHANES |, 1971-74; NHANES 1i, 1976-80; NHANES ili, 1988-91.
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Figure 7-30. Age-adjusted percentage of peopie
20-74 years of age who have hypertension, by sex
and race, 1960-62, 1971-74, 1976-80, and 1968-91

NOTE: Data are from table AF7-28,29,30 in appendix VA.
"Hypertension" was dsfined as systolic blocd pressure
=140 mm Hg, diastolic blocod pressure =80 mm Hg, or
under current treatment for hypertension with a prescription
medicaticn. BExcludes pregnani females.

SOURCE: HHS, NHES |, 1860-62; NHANES I, 1971-74;
NHANES [t, 1976-80; NHANES 1Il, 1888-01.

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 20-74 years of age from
these surveys are shown in figure 7-30. Age-adjusted
prevalences of hypertension were higher for black
males and females than for white males and femaies
at all time poinis. White females had the lowest age-
adjusted prevalence of hypertension in all of the
surveys. Age-adjusted prevalences remained fairly
constant for each race and sex group in NHES I
1960-62, NHANES I 1971-74, and NHANES 11
1976-80 bui appeared to show a large and consistent
decrease in NHANES U1 1988-91. Age-adjusted
prevalences of hypertension were highest and
virteally identical for black maies and females in
NHES 1 1960-62, NHANES I 1971-74, and
NHANES Il 1976-80. In NHANES OI 1988-91,
black males had the highest age-adjusted prevaience
of hypertension, followed by black females, white
males, and white females.
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The number of blood pressure measurements, the
focation 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 1 1960-62, cnly 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 coff-size adjustment for larger
individuals. In NHANES Il 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 pumber of measurements taken
affects the mean value becavse bleod pressures
readings have been observed io decrease as more
measurements are made.

The values indicating secular frends 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 was'the single blood
pressure measurement made in the MEC. For
NHANES I 1976-80 and NHANES I 1988-91, it
was the first of the three measurements made in the
MEC, For NHANES IiI 1988-91 subjects, three
measurentents of blood pressure had been made
previously in the home interview. Lower prevalence
values of hypertension would be expecied for the
NHANES il 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 @I 1988-91. It is not possible to separate
the portion of the decrease in prevalence of
hypertension observed in NHANES [T 1988-91 that
represents a real change in prevalence from the
earlier NHES I 1560-62, NHANES I 1971-74, and
NHANES 1I 1976-80 surveys from the portion that
may be the result of methodological improvements.
Experi 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
10 establish the proportion of the decline that is due
to methodologic improvements.



Prevalence of hypertension in populations has been
associated with dietary intakes of certain essential
minerats, Observational data and intervention trials
have shown consistent positive associations between
higher dietary salt (sodiuim chioride) intake and blood
pressure. Inverse associations of dietary intakes of
calciue 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
subjects, see Cappuccio and MacGregor (1991),
Hamet (1995), INTERSALT Cooperative Research
Group (1988), Kotchen (1991), NRC (1989), and
Reusser and McCarron (1994).

Data from NHANES ITI 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 ¢h. 6, "Current Data on Nutrient Intakes
from Food™). Analyses of the NHANES IIT 1988-91
data that examine associations of dietary intakes with
the prevatence 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 o be
related to calcium intake during the years of bone
accretion, is attained between 20 and 35 years of age
and coniributes 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 fotal femur bone
mineral density for the U.S. population 20 years of
age and older and estimates of age-related changes in
total femur bone minerat density for males and
females in racial/ethnic subgroups were made in
NHANES Il 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 Il 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
interirochanter; 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 racialfethnic group, total femur
bone mineral density was generally lower in males at
each successive decade of age after 20-20 vears. At
all ages, males in the three racial/ethnic groups had
greater median tofal 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 vears of age. Median
total femur bone mineral density showed little change
in non-Hispanic black and Mexican-American
females ontil 53-59 vears of age, with decreases with
each 10-year age increment thereafter. Data from the
full 6-year cycle of NHANES I 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/ethoic subgroups. The occurrence of
higher bone mineral mass in non-Hispanic blacks,
particularly in non-Hispanic 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 NHANES T1I 1988-91 were made by Looker et al.
(1995) based on the criteria proposed by the World
Heaith Organization (WHO). Osteopenia was defined
by WHO as bone mineral density values befween

1 and 2.5 standard deviations below the mean for
young adulis; osteoporosis was defined as bone
mineral density values more than 2.5 standard
deviations below the mean for young aduits
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Figure 7-31. Median total femur bone mineral density of males 20 years of age and older, by age and
racefethnicity, 1988-91

NOTE: Data are from table A.F7-31,32 in appendix VA. For this analysis, the iotal femur region includad the femur nack,
trochanter, and interirochanter. An estesisk {*) indicates a statistic thet is potentially unreliable bacause of small sample size
of large coefficient of variation.

SOURCE: HHS, NHANES (li, 1988-91.
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Figure 7-32. Median total femur bone mineral density of fernales 20 years of age and older, by age and
race/ethnicity, 1888-31

NCTE: Data are from table A.F7-31,32 in appendix VA. For this analysis, the totel femur region included the fermur neck,

trachanter, and interfrochanter. Pregnant females ware excludad from analyses. An aslerisk (*) indicates a statistic that is
potentially unreliable because of small sample size or large coefilcient of variation,

SCOURCE: HHIS, NHANES 1Il, 1988-91.
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(Kanis et al., 1994). For the NHANES TIT 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 osieopenia 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).

Daia on calcium intakes from food in NHANES I
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
calcinm intzkes 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 resuit in higher peak adult bone mass (NIH
Consensus Development Panel on Optimal Calcium
Intake, 1994). The consequences of low calcium
intake during this crucial period of bone accretion
have raised concems 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 vaiue (800 mg/d) were observed for non-
Hispanic white, non-Hispanic black, and Mexican-
American females 20-59 yeass 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 f 1,000 mg/d for both males and females bas
been suggested as optimal (NIH Consensus
Development Panel on Optimal Calcium Intake,
1994), Median calcium intakes for males and

Percent

100 Osteoporosis
I OCstecpenia

BOf---vrmmeremne e

&0

40

20

50-59 60-69 70-79 =80
Age in yoars

Figure 7-33. Percentage of non-Hispanic white
fernales who have osteopenia and osteoporosis, by
age, 1888-91

NQTE: Data are from table A.F7-33 in appendix VA,
"Osteopenia’ was defined as total bone mineral density
betwaen 1 standard deviation (SD) and 2.5 SD below the
mean of a reference group {young non-Hispanic white
females in NHANES I, 1988-91). '"Csteoporosis’ was
defined as total bone minerat density >2.5 8D below the
mean of the reference group (Kanis et al., 1984; WHO,
1894).

SOURCE: HHS, NHANES I, 1988-81.

females 60 years of age and older in all of the
racial/ethnic groups were below the RDA value of
800 mg/d and were considered insufficient to prevent
caicium-related Joss of bone mass (NIH Consensus
Development Panel on Optimal Calcium Intake,
1594).

Summary of findings

Biochemical and hematological indicators of
nutritional status

Serum vitamin A levels in NHANES 1 1988-91
snggest that vitamin A deficiency is very rare in the
U.S. population. The finding 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,
serum vitamin A levels may increase with increased
intake. Before these data are interpreted as indicating
marginal stafus in non-Hispanic black and Mexican-
American females, analyses controlling for the
presence of concurrent acute or underlying chronic
infections, which reduce serum vitamin A levels even
when body stores are relatively normal, shouid be
conducted.

Low hemoglobin concenirations 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
adulis. At all ages, the prevalence of low
hemogiobin 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 hemogiobin 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 biocchemicai indicators of iron status will
be needed to evaluate iron status in the U.S.
population,

Nutrition-ralated health conditions
Low birth veight

Matemal nutrition, in association with medical,
social, and behavioral factors, affecis the birth weight
of infants. In tum, birth weight of infants affects
survival and posinatal growth, development, and
health, Data from the PNSS and the Naiional Vital
Statistics Program indicated that higher prevalence of
low birth weight was agsociated with low
prepregnancy weight, less-than-ideal weight gain
during pregnancy, maternal anemia during pregnancy,
and maternal cigarette smoking during pregnancy.

Of these factors, low prepregnancy weight, less-than-
ideal gestational weight gain, and anemia may be
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related to matemal dietary infake. The latier two
factors can be influenced by effective prenatal care.

Growth status in children and adolescents

Analysis of NHANES IIT 1988-91 data suggests that
the prevalence of shortness and thinness was not
higher than the expecied occcurrence 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 5% and were
higher than they were in NHANES I 1971-74. Daia
from PedNSS 1973-92 for low-income infants,
children, and adolescents followed the same pattemns
as data from NHANES 11 1976-80 and NHANES I
1988-91, These data, together with other analyses of
overweight in adolescents in NELANES 11 1976-80
and NHANES 111 1988-91, 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 overweighi in adolescents aged 12-19 years to no
more than 15% will 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% for femnales in NHANES Iil 1988-91.
These prevalences were more than twice what was
expected (15%). 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
beginming in the subgroups 50-59 or 60-69 years of
age may be related in part 1o decreases in BMI that
occur because of loss of fat-free mass in older
individuals or, possibly, 10 increased mortality rates
in overweight people. Income exerfed a variable
influence across racial/ethnic gronps 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 aduits
20-74 years of age in NHANES Il 1988-91 and
earlier surveys (NHES I 1960-62, NHANES 1



1971-74, and NHANES 1T 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 1 1976-80 and NHANES 11 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-
siyle, cultoral and social factors, and socioeconomic
factors. This trend suggests that it is not likely that
the Healthy People 2000 Objective 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 concem in the future.

Blood lipids as a risk factor for coronary fieart
disease

Analyses of the age-adjusted prevalence of serum
total cholesterol levels in adults 20-74 years of age in
NHANES 111 1988-91 indicated that 19% of males
and 20% of females had high serum total cholesterol
levels {above 240 mg/dL), 32% of males and 30% of
females had borderline-high-risk levels

(200-239 mg/dL.), and 45% of males and 50% of
females had desirable serum total cholesterol levels
{beiow 200 mg/dL).

The prevalence of serum LDL-cholesterol ievels
indicative of high-risk LDL cholesterol {at or above
160 mg/di) 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 S0-59 years of age, and higher for females

60 yeass of age and older. The prevalence of HDL-
cholesterol levels below 35 mg/dL was higher in
males than in females in all age groups, and it was
lower in non-Hispanic black males than in non-
Hispanic white or Mexican-American males of all
ages. Non-Hispanic biack females over S0 years of
age also bad lower HDL-cholesterol levels than non-
Hispanic white and Mexican-American females in the
same age group.

Analysis of serum fotal cholesterol levels in NHES [
1960-62, NHANES I 1971-74, NHANES 1I 1976-80,
and NHANES TIT 1988-91 showed a steady decrease

over time in the age-adjusted percentages of males
and females 20-74 years of age who bad high serom
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 mg/dL between
1976-8C and 1988-91 is puzzling in light of the
increased prevalence of overweight during this same
time period. As shown in chapier 6, median intakes
of cholesierol were generally below 300 mg/d,
median total fat intakes were about 34% of calories,
and median saturated fatfy acid intakes were about
12% of calories in 1988-91. Lower dietary intakes of
cholesteroi and fat may be associated with a
decreased prevalence of high serum tfotal cholesterol
between 1976-80 and 1988-91; however, further
analyses will be required 10 examine associabons
between dietary intake and serem cholestesol siatus.

Hypertension

The overall age-adjusted prevalence of hypertension
was 25% in the U.S. population 20 years of age and
older in 1988-91. The age-adjusted prevalence of
bypertension was 27% for males and 24% for
females. Among racial/ethnic groups analyzed in
NHANES 0T 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 both sexes in those racial/etbnic
groups.

Amnalysis of changes in the prevalence of hyperiension
in the U.S. population for NHES 1 1960-62,
NHANES I 1971-74, NHANES H 1976-80, and
NHANES {1 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 i was in the earlier surveys. Age-
adjusted prevalences of hypestension were higher for
black males and females than for white males and
females in all of the surveys. Such prevalences were
similar for each race and sex group in 1960-62,
1971-74, and 1976-80C but appeared o 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 commitiees 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 10
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 risk
of developing osteoporosis. The first population-
based estimates from NHANES TII 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 thereafier with age for
both sexes. For both sexes, median total femur bone
mineral density was higher for non-Hispanic blacks
than for non-Hispanic whites and Mexican
Americans. Data on calciumm intakes from food by
adolescents and adulis suggest that current calcium
intakes may be insufficient for attaining optimal peak
adult bone mass and for preventng age-related Ioss
of bone mass.

The prevalence of femoral osteopenia in females

50 years of age and older was 39% in non-Hispanic
whites, 29% in non-Hispanic blacks, and 36% in
Mexican Amencans. The prevalence of osteoporosis
was 21%, 10%, and 16%, respectively. For non-
Hispanic white females, the prevalence of
osteoporosis was 6% for females 50-59 years of age
and rose with each succeeding decade, reaching 52%
for non-Hispanic white females 80 years of age and
oldet.

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 dictary and
laboratory methodology. For dietary, biocchemical,
and hematological data fo be useful in assessing
secular changes, identical or very similar
methodologies must be employed.
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Several limitations were identified by the Expeit
Consuitants and LSRO in their examination of
NNMRRP data:

« lack of valid measures of food energy consumption
and physical activity on a population basis,

» lack of information on total intake of nuirients,

« difficulty with interpreting data on serum levels of
mutrients, and

« limited experience in adjusting for differences in
methodology among and within surveys.

Because of the lack of vatid 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 difficuit 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 nufrients was not
available. Knowledge of total nutrient intakes

{e.g., sodium intake from foods plus discretionary salt
(sodium) use and nutzient intakes from foods plus
dietary supplements) is needed to improve studies of
the associations between diet and health status.

The serum concenirations of many nutrients have not
been reliably linked with functional consequences.
Such information is essential to establish valid cutoff
values that can be used fo identify high-risk
populations. In addition, the Expert Consultanis and
LSRO questioned the adequacy of reliance on single
indices as sole determinanis of inadequate status for
individual nutrients. Comrcborative and confirmatory
measures in addition fo serum nuirient 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, NHANES I



1971-74, NHANES T 1976-80, and NHANES 11
1988-91 (Bust et al., 1995). With these
methodological differences, reasons for the observed
decrease in prevalence of hypertension over time in
the U.S. population cannot 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
useful information by conducting different types of
analyses. These improvements are also needed for
better assessment of nutritional status and of
associations between diet and heaith. In addition, the
Expert Consunltants 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 indicators of heaith-related
conditions, such as assessment of visceral body fat,
and incorporate measures of these indicators into
SUrveys.

« To interpret biochemical dafa, establish cutoff
values for serum concentrations of nutrients that
indicate suboptimal function. This will aid in the
estimation of prevalence of nufritional risk in
populaiions 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 cuioff valnes for hemoglobin levels in
blacks.

« Whenever possible, obtain cormoborative and
confitmatory measures in addition to serum nutrient
concentrations to determine prevalence of nutrient
inadequacies.

+ Continue to improve the capacity to compare
resuits obtained by different analytical methods
used in different surveys or different cycles of the
same survey. These developments are essentiat for
ibe exploration of secular trends. Information
abont adjustment factors shonld be published.

« Establish betier measures for evaluating the amount
of physical activity and nse data collecied 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, particulatly
anthropometric indicators, and food insufficiency.
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Chapter 8

Knowledge, Attitudes, and Behavior Assessments

introduction

Knowledge and attitudes related to dief, nutrition, and
health can influence the willingness and ability of
individuals to put dietary recommendations into
practice and to foliow bealthier 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 aititudes play in determining dietary
and other health-related behaviors is essential for
nutrition monitoring 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, atiitudes, 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 health; and paiterns 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,
aftitudes, 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
creaie a muitidimensional profile of the population
and of various subgroups, which, in tum, can be used

to design health-promotion sirategics that are
appropriate and relevant for the target audience.

Types and sources of data

Until recently, national surveys have included fow
data about the knowledge, attitudes, and behavior of
Americans related to diet, nutrition, and health. Asa
resuli, 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 contriboted
much information pertinent for nutrition monitoring
purposes (table 8-1).

The Health and Diet Survey (HDS) provides daia on
consumer awareness of diet and healih relationships
and on health-related knowledge and attitudes. The
Behavioral Risk Factor Surveillance Sysiem (BRFSS)
assesses the prevalence among adulis of self-reported
health behaviors, 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 paitems, body-image perception, and alcohol
use, of students in grades 9-12. The 1989-51 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 from
DHKS 1989-91. Because the sample size for male
main meal pianners 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 attitudes

Behavior

Diet and Health Knowledge Survey 1989-91
(USDA, HNIS)
NHANES T 1988-91 (CDC, NCHS)
Survey of Army Female Basic Trainees, 1993 (DOD, U.S.
Army Research Institute of Environmental Medicine)
Youth Risk Behavior Survey, 1991 (CDC, NCCDPBP)
Health and Diet Survey, 1983 and 1990 (FDA; cosponsored
by NIH, NHLBI)

Nationwide Food Consuimption Survey 1987-88
(USDA, HNIS)
Diet and Health Knowledge Survey 1989-91 (USDA, HNIS)
Continuing Survey of Food Intakes by Individuals, 1989-91
(GSDA, HNIS)
NHANES 1 1988-91 (CDC, NCHS)
Weight Loss Practices Survey 1991 (FDA; cosponsored
by NIiH, NHLBI)
Behavioral Risk Factor Surveillance System, 1992
(CDC, NCCDPHP)
Youth Risk Behavior Swrvey, 1990 and 1991
{CDC, NCCDPHFP)
National Survey of Family Growth, 1982 and 1988
(CDC, NCHS)

USDA, U.S. Department of Agriculiure; HINIS, Human Nuirition Information Service; CDC, Centers for Disease Control and Prevention;
NCHS, National Center for Health Statistics; DOD, U.8. Department of Defense; NCCDPHP, National Center for Chronic Disease
Prevention and Health Promotion; NIH, Nationa! Institutes of Health; NHLBI, National Heart, Lung, and Blood Institute.

? egislation passed on Feb. 20, 1994, transferred the functions and staff of USDA's Human Nutrition Information Service (HNIS) to the

existing Agricultural Research Seyvice (ARS) 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
Consultanis and LSRO, they are discussed in this
chapter. Data about sources of nufrition information
used by households were collected in the 1987-88
Nationwide Food Consumption Survey (NECS).

NHANES 11T 1988-91 provides information on self-
perception of body weight status by adults, dieting
atiempts by adults, levels of physical activity among
adolescenis and adults, and awareness of and actions
taken fo conirol high blood cholesterol and
hypertension. Data on attitudes about body weight
status of female enlisted trainees in the U.S. Ammy
are available from the 1993 Survey of Ammy Female
Basic Trainees. Detailed information about the types
of weight-loss practices used by individuals &rying to

fose weight is available from the Weight Loss
Practices Survey (WLPS) conducted by the Food and
Drug Adminisiration (FDA) and cosponsored by the
National Heart, Lung, and Blood Institute (NHLBI).
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
bebavior of the mother that influences the nutritional
status of her infant.

Criteria for assessment

General statistical criteria for assessing information
about knowledge, aititudes, and behavior are
discussed in chapter 2. Iierpreting data collected by
interview depends on the validity and reliability of
the questions, the structure of the questions and the
context in which they are asked, interview protocois,
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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, nuiritional, 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, foed
consumption surveys have inciuded littie information
about respondents’ food-related knowledge, attitudes,
and behavior. Conversely, nationally representative
consumer surveys of food-specific knowledge,
attitudes, and practices have niot included data on
food consumption. The introduction of the DHKS
component intc CSFII 1989-91 provided for the first
time information on knowledge, attitudes, and
behavior from the same group of individuals (main
meal planners and preparers) from whom focd
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 NNMERP surveys
provides valuable information that may permit
identification of cognitive variables that are more
likely to mediate desirable dietary behavior,
Although valuable for research purposes,
cousideration of these analyses is beyord the scope
of this report.

Collecting behavioral information from NHANES 11
1988-91 subjects from whom food consumption and
biochemical, anthropometric, and clinical data were
also gathered permits behavior to be linked with
nutrition-related health status. These links can then
be explored to examine the relationship of knowledge
and aititudes 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
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and diet and health relationships in food choice and,
uitimately, 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 infommation unless other
contributing and confounding factors are adequately
considered. Multivariaie analyses, in which iwo 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
Breastfeeding

Breast milk is the optimal focd 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
1578-80 and 1984-86, the percentage of white
mothers who reported that they breastfed was more
than double that of biack mothers (table 8-2). The
prevalence of breastfeeding was higher among infants
bom to white mothers in 1984-86 than in 1978-80,
but it stayed about the same among infanis born o
black mothers during these years. The prevalence of
breastfeeding for 4 or more months remained about
the same for infants bom t0 white mothers in
1978-80 and 1984-86 and decreased for infants bom
to black mothers between 1978-80 and 1984-86.

A higher prevalence of breastfeeding was found
among mothers 20-44 years of age who were more
educated. Among infants bom in 1978-80, mothers
who completed 13 or more years of education were
more likely to report ever breastfeeding (53%) than
mothers who graduated from high school (43%),
mothers who completed 9 to 11 vears 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 borm in 1984-86 to mothers with

9-11 years of education,



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 (%)

Ever breastfed Breastfed for =4 months

Characteristics of mother 1678-80 1984-85 1978-80 1G84-86
Overall population 46.1 55.0 65.3 61.9
Race

White 50.3 59.9 654 62.6

Biack 22.8 234 60.1 501
Educational lavel?

<U vears 26.4% 49.1 I 523

9-11 years 3.7 34.5 722 66.5

12 yeats 428 519 578 55.5

=13 years 63.4 75.0 71.7 66.9
Age

<20 years 25.0 16.6 50.7 462

20-29 years 484 572 61.3 58.7

30-39 years 52.1 66,7 83.1 710

40-44 years 1 H I I
Region of residence

Northeast 8.4 63.5 56.3 69.1

South 498 45.6 644 55,5

Midwest 35.5 51.3 640 56.6

West 65.7 68.8 T0.4 63.0
Poverty status

<100% poverty 20.7 273 544 55.5

= 100% poverty 50.0 623 66.9 62.7

‘Data are from tables A.T8-2a and A.T8-2b in appendix VA, An asterisk (¥) indicates 2 statistic that is potentially unreliable because of

small sample size or large coefficient of variation; I indicates that minimum-sample-size reqiirements were not met.

ZAnalyses Hmited to women 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
bom in 1978-80, the prevalence of ever breastfeeding
decreased from 25% to 17% among infants bom in
1984-86 to mothers less than 20 years of age and
increased from 48% to 57% among infants bom to
mothers 20-29 years of age and from 52% to 67%
among infants borm to mothers 30-39 years of age.
For infants bom 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
wete breastfed for 4 or more months, down from

83% of infants bom in 1978-80.

For infants bom in 1978-80 and 1984-86, the
prevalence of breastfeeding was higher among those

bom to mothers from households at or above the

poverty level than among those bom o mothers from
households below the poverty level. The prevalence

of breastfeeding decreased from 31% to 27% for

infants bom to mothers from houscholds below the

poverty level, but it increased from 50% to 62% for
infants bom to mothers from households at or above
poverty. During both time periods, about two-thirds
of mothers from households at or above ihe poverty
level who ever breastfed did so for 4 months or
longer. In contrast, about one-half of mothers from
households below the poverty level who ever
breastfed reported doing so for 4 months or longer.

203



Although it appears that the overall prevalence of
breastfeeding is increasing slightly over time, it is
stifl below the goal set in Healthy People 2000
Objective 2.11, which states that at least 75% of
mothers breastfeed their babies in the early
postpartum period. On the basis of findings from the
NSFG, 55% of infants bom in 1984-86 were ever
breastfed, up from 46% of infanis boim in 1978-80.
Among infants who were ever breastfed, more than
60% were breastfed for 4 or more months. Objective
2.11 also stazes that at least 50% of all mothers
breastfeed until their babies are 5-6 months of age.
Approximately 30% and 34% of all infants bom in
1978-80 and 1984-86, respectively, were breasifed for
4 months or longer (data not shown). Although there
has been some increase in the percentage of infants
who are breasifed, greater emphasis is needed to
encourage more mothers to initiate breastfeeding and
o breastfeed longer.

Self-perception of body welght

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

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) thought of themselves as
slightly overweight, compared with 24% of non-
Hispanic biack females. Atthough these data are
difficult to interpret because the actnal 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, maie
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 slighily overweight or very
overweight (fig. 8-3). These data suppoit findings
that females tend to be more preoccupied with weight
ihan males (Rodin, 1993).

Data from the 1993 Survey of Army Female Basic
Trainees showed that a fairly high percentage of
female enlisied 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 iose weight,
compared with 42% of a less lean group of women
(body fat content of 25-29%). (See table A.8ain

Percent
100 ] NonHispanic whita
IR Non-Hispanic biack
E) Hispanic
80 .......................................................................................... N Other {non_Hispanic)
10 R R L T T e L R R
4_0 ____________________________________________________________________________________
. 1 | N N A I RN
- N .
0 i \ % N
Very Slightly Slightly Very
underweight underweight overweight overweight

Figure 8-2. Self-perceived body weight status of female high school students, by race/ethnicity, 1991

NOTE: Data are from table AF8-2,3 in appendIx VA.
SOURCE: HHS, 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 Il 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
(BMI =27.8 kg/m? for males and =27.3 kg/m® for
females) thought of themselves as overweight

(fig. 8-4). Overweight females were more likely than
overweight mates 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 thought 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-

Hispanic white females, 51% of women 20-39 years
of age, 60% of those 40-39 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 wese overweight, compared with
39% of non-Hispanic white females of ihe same age.
Lower percentages of males than females in all age
caicgories 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
preparers participating in DHKS 1989-91 {(figs. 8-6
and 8-7). In this swrvey, BMI was caiculated from
self-reported height and weight. For female main
meal planners and preparers, 96% of those who were
severely overweight (BMI >32.3 kg/m®) and 84% of
those who were overweight (BMI 27.3-32.2 kg/m?)
thought of themselves as overweight. For female
main mea! planners and preparers who wete not
overweight but who thought of themselves as
overweight, 34% had body weighis in the acceptable
category (BMI 19.1-27.2 kg/m?®) and 5% were
enderweight BMI <19.1 kg/m?). Of female main

Percent
ico {1 NonHispanic white
Non-Higpanic black
- Hispanic
B0 - s s s p] Other {ron-Hispanic)
797U
A0 | BN e
B0 N ] R N - e e e e
0 Very Stight! Siight Vi
e i ightl e
underv%ight undeﬁtve%éht overgvei kit ovemgght

Figure 8-3. Self-perceived body weight status of male high schoo! students, by race/ethnicity, 1991

NOTE: Data are from table AF8-2,3 in appendix VA,
SOURCE: HHS, YRBS, 1991.
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Figure 8-4. Seli-perceived overweight: percentage of overweight pecple 20 years of age and older who think
they are overweight, by age, sex, and race/fethnicity, 1988-91

NOTE: Data are from fable AF8-4,5 in appendix VA. "Overweight" was defined for males as body mass index {BMI)
227.8 kg/n¥* and for temales as BMI 227.3 kgim®. Excludes pregnant femates. An asterisk (%) indicates a statistic that is
potentially unreliable because of small sample size or large coeificient of variation.

SCURCE: HHS, NHANES I, 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 teble A.F8-4,5 in appendix VA. "Overwgight' was defined for males as body mass indax (BMI)

=278 kgim and for fernales as BMI 227.3 ko/m®. Male and female respondents had & measured BM| <27.8 and
<27.3 kg/m’, respectively. Excludes pregnant females.

SQURCE: HHS, NHANES Il, 1888-91.
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Perceived body weight status

Don't know/ao answer Undenweight
Percent f3j  About the right weight Overweight
100
80
80} --
401----
204 ----
Under-  Acceptable Cver- Severe
weight weight weight overweight

Actual body weight siatus

Flgure 8-6. Salf-perceived compared with actual body
weight staius of female main meal planners and
preparers, 1989-91

NOTE:; Bata are from fable A.F8-6,7 in appendix VA. To
determine actua! body welght status, self-reported height
and waight were used to calculate body mass index (BMI).
BMI maasured as "underwsight {<18.1 kg/m?) was defined
as less than the NHANES H 15th percentile. BMI meastred
as "acceptable weight" {19.1-27.2 kg/m% was defined as
graater than or equal to the NHANES |l 15th percentile and
less than the 85th percentile. BMI measured as
"overweight" (27.3-32.2 kg/m®} was defined as greater than
or equal o the NHANES |i 85th percentile and less than the
95th percentile. BMI measured as “ssvare overwaight”
{=32.3 kg/m?) was defined as greater than or equal o the
NHANES I 85th percentile. An asterisk (*) indicates a
statistic that is potentially unrelizble because of small
sample size or large coefficient of variation.

SOURCE: USDA, DHKS, 1989-91; CSFil, 1989-91.

Psrceivad body weight status
Don't knowirio answer Undenweight

Percent [i] About the right weight Overweight
160
80f----
&0 -
40%--
20;--

Under-  Acceptable Over- Severe

weight weight weight overweight

Actual body weight status

Figure 8-7. Scif-perceived compared with actual body
weight status of male main meal planners and
preparers, 1889-91

NOTE: Data are from table A.F8-6,7 in appendix VA. To
determine actual body welght status, self-reported height
and weight wera used to calculata body mass index (BMl).
BMI measurad as "underweight” (<20.7 kg/im®) was definad
as less than the NHANES Il 15th percentile. BMI measured
as “acceptable weight" {20.7-27.7 kg/m?) was defined as
greatar than or equal to the NHANES i 15th percentils and
isss than the 85th percentile. BMI measured as
"overweight' (27.8-31.0 kg/m?) was defined as greater than
or egual to the NHANES 1| 85th percentile and less than the
95th percentile. BMI measured as “severa overwaight”
{=31.1 kg/m?)} was defined as greater than or egual to the
NHANES [f 85th percentile. An astetisk {*} indicates a
statistic that is potentiatly urreliable because of small
sample size or large cosfficient of variation.

SOURCE: USDA, DHKS, 1988-91; CSFii, 1888-91.

meal planners and preparers who were classified by
BMI as underweight, 34% considered themselves to
be underweight and 62% considered themseives to be
about the right weight. For male main meal planners
and preparess, 70% of those who were severely
overweight (BMI 231.1 kg/m®) and 63% of those who
were overweight (BMI 27.8-31.0 kg/m®) considered
themselves to be overweight. Almost one-fourth of
male main meal planners and preparers who were of
an acceptable weight (BMI 20.7-27.7 kg/m®) 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,

This misrecognition of weight status appears 10 be
more common among females than males and among
younger than older people.

Dleting and weight control

Because of the increasing prevalence of overweight
in this country, the subject of weight confrol is of
public health interest. In NHANES IIT 1988-91,
people 20 years of age and older were asked whether
they tried to Igse weight in the past 12 monihs. On
average, 30% of males and 53% of females reported
that they tried to lose weight in the past 12 months.
In every age group, higher percentages of
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non-Hispanic white females reporied rying to lose
weight than males or non-Hispanic black or Mexican-
American ferales (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 black females
reported that they tried to lose weight in the past

12 meonths than of non-Hispanic white or Mexican-
American females.

For males, the lowest prevalence of overweight was
found among non-Iispanic blacks (see ch. 7). The
highest prevalence of overweight among males,
except in those 20-29 years of age, was among
Mezxican Americans, whose percentages of frying to
lose weight fell between those of non-Hispanic white
and non-Hispanic black males in each age group
except the highest (=80 years of age).

Additional analyses of the NHANES I 1988-91 data
compared the current weight-loss practices of
respondents with their BMIs. BMI cutofis for
various categories of body weight status, for males
and females, respectively, were as follows:
underweight, BMI <20.7 and <19.1 kg/m? acceptable

weight, BMI 20.7-27.7 and 19.1-27.2 kg/m?® and
overweight, BMI >27.8 and »27.3 kg/m®>. The
underweight category corresponded to values less
thar the NHANES 11 15th percentile for BMI,
whereas the overweight category comesponded to
values greater than the NHANES I 85th percentile
for BMI. More females than males reported that they
were currenily irying 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 peopie

18 years of age and older are shown in table 8-3 for
participants who seported that they were currently
trying to lose weight in WLPS 1991, More than
70% of males and females across racial/ethnic groups
replied that they dieted and/or exercised to lose

Parcent
100 ] MNonHispanic whita
I nNon-Hispanic black
Mexican Amsrican
B0 -
B0k -
a0l i E BB
opl.. ... IR ET- R kU N AN ol L A
: o * %
l h** &
0 G 1 i ' 2 ]
40

& :: 1
-49 50-59 6068 70-78 =80

20.29 30-39 40-40 50-58 60-69 70-79 =80
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Age in years and sex

Figure 8-8. Percentage of people 20 years of age and older who have tried to lose weight during the past

12 moriths, by age, sex, and race/ethnicity, 1988-91

NOTE: Data are from tabie 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: HHS, NHANES Iil, 1988-91.
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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,

racefethnicity, and body weight status, 1988-81

NOTE: Data are from table A.F8-9,1C in appendix VA. Measured height and weight were used to calculate body mass index
{EBMI). Based on BMis for males 20-29 years of age, "underweighi® was defined as a BMI less than or equal to the NHANES
il 15th percantile {<20.7 kg/m’), "acceptable weight* as a BM| batween the NHANES |l 16th and 84th percentiles

(20.7-27.7 kg/m®), and "overweight” as a BMI greater than or equal to the NHANES il 85th percerntile {=27.8 kg/m?).
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 0%. An asterisk (*} indicates a statistic that is potentially unreliable becausa of smail
sample size; I indicates that minimum-sample-size requirements were not mat.

SOURCE: HHS, NHANES i, 1988-21.

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
reporied 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 reporied that they dieted to lose
weight or to keep from gaining weight, whereas
higher percentages of males than femates reporied
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 reporied
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 femaies,
11% of non-Hispanic black females, and 23% of
females of other racial/ethnic groups (non-Hispanic).
In conirast, 12% or less of males reported that they

dieted and exercised to lose weight or to maintain
their weight.

In NHANES fH 1988-91, data on the current weight-
loss practices of adolescents 12-19 years of age were
collected (see tabie A.8b in app. VA). Among
adolescents 12-15 years old, 19% reporied that they
were currently trying to lose weight, compared with
26% of adolescents 16-19 years old. Among
overweight adolescents 12-15 and 16-19 years old,
44% and 56%, respectively, reported that they were
making an efiort 1o lose weight. The relatively high
percentages of acceptable-weight adolescents 12-15
and 16-19 years of age who reported that they were
trying to lose weight—12% and 19%,
respectively—are of concem.,

Exercise behavior

Participation in regular physical activity provides
important health benefits, including iower risk for
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Figure 8-1¢. Percentage of females 20 years of age and clder who are currently trying to lose weight, by age,
racefethnicity, and body weight status, 1988-91

NOTE: Data are from table A.F8-9,10 in appendix VA. Measured height and weight were used to calculate body mass index
(BMI}. Based on BMIs for formales 20-29 years of age, "underwsight” was dsfined as a BMI lass than or equal {o the NHANES
I} 15th parcentile {<19.1 ka/mY), *asceptable weight" as a BMI betwesn the NHANES 11 16th and 84tk percentiles

{19.1-27.2 kg/m?), and "overweight" as a BMI greater than or equal to the NHANES Il 85th percentile (227.3 kg/m?).
Percentage for nen-Hispanic white fernales 20-39 years of age in the "underweight” category was 0%. An asterisk {*)
indicates a statistic that is potentially unrelisble bacause of small sample size; I indicates that mintmum-sample-size
requirements wera not met. Pregnant females were excluded from enalyses.

SOURCE: HHS, NHANES {li, 1988-01.

Table 8-3. Prevalence of specific weight-loss practices followed by people 18 years of age and older who
reported that they were cumently trying to lose weight, by sex and race, 1991 (%)

Male Female

White Black Other White Black Othier
Weight-loss practice (n=294) (n=83) (n=22) (n=727) (n=263) (n=32)
Diet 82 85 73 86 89 86
Exercise T 83 g3 83 84 81
Vitamins 27 25 15 34 30 26
Meal replacements 13 11 15 15 21 21
Organized programs 4 6 4 13 i2 17
Diet supplzments 2 7 7 4 7 2
Over-the-counter products 7 1i 8 13 18 15
Fasting 5 9 4 5 11 11
Laxatives 1 7 0 2 10 0
Body wraps i 5 0 1 4 0
Vomiting 0 0 0 0 0 8
Surgery 3 0 0 a 0 0

'Meal replacements inclede products such as Ulira Skim-Fast® in powder, liquid, tablet, or wafer form. Diet supplements include products
such as high-protein of high-fiber supplements in powder, liqiid, tablet, or wafer form. Oves-the-counter products inclade 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 schoo! 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 mellifus, 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 af lower
risk of chronic disease. However, despite the
benefits of exercise, the majority of the population
maintains & sedentary life-style.

Frequency and intensity of physical activity

‘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 info one of three categories: 1) "no physical
activity” (no physical activity in the past monthj},

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% of 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 10 25% of people 60-69 years of age and 21%
of people 70-79 vears of age.

Datz on leisure-time physical activity among adutis
20 years of age and older during the past month were
also collected in NHANES 1T 1988-91 and were
similar to those reported above for BRESS 1992,
Participation in physical activity three or more tires
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-Hispanic 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 B-12. Prevalence of physical activity ameong
pecple 20 years of age and older and percentage
meeting the Healthy People 2000 (HP2000) objective
for vigoreus physical activity, by sex, 1992

NOTE: Data are from iable A.F8-12 in appendix VA, "Noneg”
was defined as no physical activity in the past month,
"Irregular” was defined as any physical activity or pair of
activities done for <20 minutes or fewsr than 3 timas per
week. "Regular’ was defined as any physical activity or pair
of activities done for =20 minutes 3 or more times per
week at <50% of functional capacity. The HP2000
dsfinition 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 220 minutes per occasion. Maximum heart rate
for age equals roughly 220 beats per minute minus age.

SOURCE: HHS, BRFSS, 1882,

As shown in figures 8-13 and 8-14, higher
percentages of acceptable-weight than overweight
non-Hispanic white and Mexican-American 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-Hispanic
white males and females reported that ihiey exercised
three or more times a week during leisure time,
These comparisons could not be made for oon-
Hispanic biack and Mexican-American females
because of inadequate data for the underweight
groups.

Smaller percentages of non-Hispanic white males and
females and Mexican-American females who
exercised three or more times a week were
overweighi than of those who exercised less
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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 exeseised 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 regulasly,
preferably daily, in light to moderate physical activity
for at least 30 minutes per day” (HHS, 1991).
Because data on patticipation in regular physical
activity by children and adolescents are not yet
available, trends toward meeting this objective cannot
be determined af this time.

Data from BRFSS 1992 indicated that 27% of male
and 31% of female adults said that they did not
participate in any physical activity in the past month
(fig. 8-12). The prevalence of inactivily increased
with age. Almost one-fourih of people 20-29 years
of age reporied 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 peopie aged 50-59 and 60-69 yeass.
Healihy People 2000 Objective 1.5 is to "reduce fo
no more than 15 percent the proportion of people
aged 6 and older who engage in no leisure time
physical activity” (HHS, 1991). According 10 the
BRFSS 1992 findings, it appears uniikely 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 adolescenis 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
thythinic, 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 suificient for
cardiorespiratory conditioning (HHS, 1991).
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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, 1988-81

NOTE: Data are from table A.F8-13,14 in appendix VA. Measuied height and weight were used to calculate body Imass index
(EMI). Based on BMIs for males 20-29 years of age, "undsrweight” was definad as a BMi Isss than or equai to the NHANES
Il 15th percentile (<20.7 kgfm?), "acceptable weight" as a BMi batwaen the NHANES Il 16th and 84th percentiles

{20.7-27.7 kg/m?), and “overweight" as a BMI greater than or equal 1o the NHANES Il 85th percentile (=27.8 kg/im?). Self-
reported level of physical activity was used to determine frequency of participation in physical activity. An asterisk (*}
indicates a statistic that is potentially unrsliable because of small sample size or large cosfficient of variation; I indicates that

rinimum-sample-size requiremsnts wera not met.

SOURCE: HHS, NHANES Il, 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 from 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 Hispanic male
students wete more likely than male students who
were non-Hispanic black or of other race/ethnicities
(mon-Hispanic) to report that they did not participate
in any vigorous physical activity in the past 14 days.
Nearly 40% of non-Hispanic black female students
and of female sindenis 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.

I

Declines in vigorous activity were noted with each
subseguent 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 comparisen,
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 spend
considerably less titne participating in physical
activity than waiching television.

A major limitation on the physical-activity estimates
is that they are based on self-reported data, which can
lead to over- and underestimates (CDC, 1995; Heath
et al., 1994). Another limitation is that physical
activity from nounleisure activities, such as
occupational activities or walking or cycling to work,
were not included in the BRFSS 1952 and the
NHANES TiI 1988-91 estimates, which couid have
led to vnderestimates for some groups.
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Figure B-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.FE-13,14 in appendix VA. Measured height and weight were used {o calculate body mass index
{BMI}. Basad on BMIs for femeles 20-29 years of age, "underweight" was definad as a BMI less than or aqual to the NHANES
I 15th percentile {<19.1 kg/m®, "acceptable weight” as a BMI between the NHANES | 16th and 84ih percentiies

(19.1-27.2 kg/m?), and "overweight® as a BMI greater than or equal to the NHANES Il 85th percentile {(=27.3 kg/n). Seflf-
reported level of physical activity was used o determine frequency of paricipation in physical activity. An asterisk (*)
indicates a statistic that is potentially unreliable beceuss of a small semple size or large coefficient of variation; I indicaias
that minimum-sample-size requirements were not mat. Pregnant females were excluded from analyses.

SOURCE: HHS, NHANES Wi, 1988-91.

Intensity of physical activity and television
watching

Data from CSFII 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
exercisers and heavy and moderate exercisers

(fig. 8-18). Among people who considered
themselves t0 be light exercisers, about 20% waiched
5 or more hours of television per day. In contrast,
among people classified as beavy exercisers and as
heavy or moderate exercisers, about 10% watched
5 or mere hours of television a day.

Awareness of dlet and health 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 any health
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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 fo a specific nutrient or food
component or {o being overweight, they were then
asked 10 identify the health problems related 10 each
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 preparers were more likely than their black
counterparts 10 be aware of diet and health
reiationships. Awareness of health problems related
to intakes of fotal fat, "saturated fat," cholesterol,
fiber, sugar, iron, caicium, and sait or sodivm and to
being overweight was higher among female main
meal planners and preparers 40-59 years of age than



Percent

100 [ ] Non-Hispanic white
Non-Hispanic black
[=] Mexican American
15 I

20-3 40-5

-1 fime 1-2.75 times =3 fimes
Age in years and frequency of participation {fimes per wegek)

Flgure 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, 1988-81

NOTE: Data are from table A.F8-15,16 in appendix VA, "Overwsight” was defined as body mass index =27.8 kgfm.
Self-reported level of physical activity was used o determine frequency of pasticipation in physical activity.

SOURCE: HHS, NHANES Hl, 1988-91.
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Figure 8-18. Percentage of females 20 years of age and alder who are overweight (high BM!), 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’.

Salf-reported leval of physical activity was used to datermine frequency of participation in physical activity. Fregnant
femnales were excluded from analyses.

SOURCE: HHS, NHANES Hl, 1988-91.
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Figure 8-17. Frequency of pasticipation in vigorous physical activity over the past 14 days among high school
students, by sex and race/ethnicity, 1990

NOTE: Data are from table A.F8-17 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 dancing, and fast bicycling).

SOURCE: HHS, YRBS, 1980.
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Figure 8-18. Percentage of people 18 years of age and older who are heavy exercisers, heavy and maoderate
exarcisers, or light exersisers and who waich s1/2, 1-2, 3-4, or =5 hours of television per day, by sex, 1989-H

NOTE: Data are from tables A.F8-18a through A.F8-18f in appendix VA.
SOURCE: USDA, CSFIl, 1985-91.
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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 related to all other
dietary components studied {table 8-4). Fairly high
percentages of female main meal planners and
preparers from all income levels reported that they
were aware of health problems related to how much
cholesterol, salt or sodium, angd sugar a person eats.
Regardiess of income level, awareness of health
problems related 1o cholesterol intake was higher than
awareness of health problems related io intakes of
total fat and "saturated fat." About 76% of female
main meal planners and preparers from households
with incomes >350% of poverty were aware of health
problems related to calcium intake, compared with
51% of female main meal planners and preparers
from households with incomes <131% of poverty.
Sixty-three percent of those from households with
incomes >350% of poverty were aware of heaith
problems related to fiber and iron mmtake, compared
with only 40% of those from households with
incomes <131% of poverty. Awareness of diet and
healih 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 and tealth relationships than does
ncome,

Almost 80% of female main meal planners 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
were mentioned as health problems related to being
overweight by almost 40% and 20%, respectively, of
female main meal planmners and preparers from
households with incomes >350% and 131-350% of
poverty, compared with 30% and 11%, respectivety,
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
nouseholds with incomes <131% of povesty. Almost
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 8-4. Percentage of female main meal planners and preparers who are aware of health problems related o
nutrient intakes and to being overweight, by income level, 198591 (%)

Nutrient or condition All <131% poverty 131-350% poverty >350% poverty
Total fat 79.6 63.7 79.1 879
Saturated fat 65.1 49.8 61.95 769
Cholesterol 86.7 72.0 86.0 93.4
Fiber 538 39.5 524 63.0
Sugar 82.9 77.3 83.0 859
Iron 53.7 43.1 520 60.3
Calcium 66.0 50.7 63.7 759
Salt or sodium 87.8 79.9 86.8 626
Being overweight 90.7 82.5 304 94,6

Pata sre from tables A.T8-4a through A.T8-4i 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 about any health problemas that might be related io how
much (putrient} a person eats? Have you heard about any health problems that might be related to being overweight? If respondents
answered yes to either question, they wexe asked, What health problems are these? (Muitiple responses possible.)

SOURCE: USDA, DHKS, 1589-91; CSFIL 198%-91.
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responded in this manner. About one-third of female
main meal planners and preparers from households
with incomes >350% of poverty and 25% of those
from households with incomes <131% 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 househoids with incomes <i31%
of poverty. Anemia was mentioned as a health
problem yelated to iron intake by 47% of female
ain meal planners and preparers from households
with incormes »350% of poverty and by 31% of those
from households with incomes <131% 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 <131% of poverty associated bowel
problems with fiber intake. Almost 30% of those
from households with incomes >350% of poverty
aiso mentioned cancer as a beaith problem related to
fiber intake, whereas only 8% of those from
households with incomes <131% of poverty
responded in his manner. The percentages of female
main meal planners and preparers from houscholds

Percent
100

with incomes 131-350% of poverty responding in a
particular way generally fell between those of
females from hovseholds 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 prepaters rated
taste, product safety, nutrition, food-siorage quality,
and price as highly important in grocery shopping
(fig. 8-19). Ease of preparation was counsidered
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 respondenis
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 preparess perceived
that meat from animals that were given antibiotics or
hormones at approved levels was safe. Fifteen

80
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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.F8-18 in appendix VA, Percentages are based on respondents who provided 3 days of distary
intake data. All "don't know/no answes” values for all categories were =0.5%, and thay are &ll potentially unrelieble bacause

of small sample size or large coefficient of vasiation,

SOURCE: USDA, DHKS, 1889-91.

220



Table 8-5. Perceived safety of specified foods, as a percentage of respondents, among female main meal

planners and preparers, 1989-91 (%)

Food Safe Not safe Don't know/no answer

Focds that have been treated with

radiation 143 740 11.3
Meat from animals that have been

given antibiotics at approved levels 379 531 89
Meat from animals that have been

given hormones at approved levels 325 57.7 9.7
Foods made at home with rTaw ¢ggs,

such as homemads ice cream and

homemade mayonnaise 56.3 358 7.8
Meat that has nitrite 147 85.7 19.5

Data are from table A T8-5 in appendix VA. Percentages are based on respondents who provided 3 days of dietery intake.

SCURCE: USDA, DHKS, 1985-51.

percent regarded meats comaining nitrites and
itradiated foods as safe.

When the DHKS 1989-91 data on awareness of
specific diet and health relationships were stratified
by the perceived imporiance of following related
dietary guidance, main meal planners and preparers
who were aware of diet and health relationships were
found o be more likely than those who were not
aware of diet and health relationships to report that
following related dietary guidance was highly
important to themn personally (fig. 8-20). Female
main meal planners and preparers were more likely
than their male counterparts to report that following
dietary guidance was highly important to them
personally, regardiess of whether they were aware of
specific diet and health relationships.

Oue of the 1990 Dietary Guidelines for Americans is
to maintain a healthy body weight by balancing
energy intake with epergy expenditure (USDA and
HHS, 1990). Almost 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 io translaie
knowledge about the health risks of being overweight

into behavior appropriate for attaining or maintaining
a healthy body weight.

The 1990 Dietary Guidelines for Americans also
recommends that healthy people 2 years of age and
older follow a diet that is Jow in fat, saturated faity
acids, and cholesierol and that includes plenty of
fiber-rich foods such as fruits, vegetables, and grain
producis (USDA and HES, 1990). Further
recommendations are to use sugars and sait and
sodium only in moderation. Ameng main meal
planners and preparers who were aware of health
problems related to how much fat a person c¢ats, two-
thirds reported that choosing a diet low in fat was
highly important to ihem personally, whereas only
about half of those who were not aware of heaith
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 preparers 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 planoers 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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Flgure 8-20. Percentage of main meal planners and preparers who said it was of high importance to them
personally to follow dietary guidance on selected topics, by awareness of health problems associated with not

following the guidance, 1988-91

NOTE: Data are irom tables A.FB-20a through A.FB-20i in appendix VA. Percentages are based on data from respondents

who provided 3 days of dietary intake.
SOURCE: USDA, DHKS, 1989-91,

important t¢ 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
cats 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% of
those wio were awate of health problems related to
salt or sodiuvm 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 reiationships reported that using salt or sodium
and sugar in moderation was highly important to
them personally. Following dietary guidance on
consuming at least S servings of fruits and vegetables
and at least $ servings of grain products per day was
perceived as highly imporiant by less than half of the
respondents, regardiess of awareness of health
problems related 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 nufrition information were
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newspapers, magazines, and books and food packages
or labels (fig. 8-21). About one-third of household
food managers reporied doctors, nugses, or other
health professionals and radic or television as sources
of nutrition information, whereas about one-fourth
reporied relatives or friends as sources of nuirition
information. Fewer than 20% used nutritionists,
dietitians, home economists, or exiension agents;
government or health organizations; or food-company
publications as sources of nuirition information, The
prevalence of the use of newspapers, magazines, and
books; food packages or labels; radic and television;
relatives and friends; and food-company publications
as sources of nufrition 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
honseholds 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 managess, 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 nutrition information, 1987-88

NOTE: Data are from table AF8-21 in appendix VA. "Other" in column 1 means “other health profession=is®; in column 2, &
means "home economist or extension agsnt.”

SOURCE: USDA, NFCS, 1987-88,

Because health professionals and print media serve as and ielevision, relatives and friends, govemment or

a major source of nutrition information, it is critical health organizations, and food-company publications.
that these sources provide sound information. Food managers in households with incomes >350%
Nutritionists, dietitians, home economists, or of poverty were twice as likely as those in

extension agents and food packages or labels were hiouseholds with incomes <131% of poverty to report
the preferred sources of information by about newspapess, magazines, and books as their preferred
one-eighth of household food managers. Less- source of nutrition information.

preferred sources of nutrition information were radio

Dactor, nurse, other 32.4%

Print media 19.4%
Con't know/no answer 0.6%
Food-company publications 0.8%
Government or health organization 2.7%
Nuiriticnist, dietitian, other 13.3% Relatives, friends 3.8%

Broadcast media 4.8%
Other sources 11.3% Food packages or [abeis 11.0%

Figure 8-22. Preferred source of nuirition information among household food managers, 1987-88

NOTE: Data are from table A.F8-22 in appendix VA. "Cthes after "Doctor, nurss" means “other health professionals”; after
“nutritionist, dietitian," & means *home economist or extension agent.”

SOURCE: USDA, NFCS, 1887-88.
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The use of the nutrition panel on food labels by main
meal planners and preparers was assessed in DHKS
1989, Female main meal planners and preparers
were more likely than male main meal planners and
preparers to report that they always or sometimes
vsed the nutsition 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%) 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 plarmers and preparers reported
that they never used the nufrition panel on food
iabels, whereas 23% of male main meal planners and
preparers reported such practices.

Female main meal planners and preparers 40-39 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 female main meal planners
and preparers 39 years of age and younger, 75%
reported that they atways or sometimes used the

nuirition panel on food labels, compared with 68% of
those 60 yeass 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 planners and preparers who were less than
60 vears of age. Female main meal planness 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
putrition panel on food labels. Female main meal
planners and preparers who were black were almost
twice as likely never to use the nuirition panel on
food labeis than those who were white.

Twenty percent of female main meal planners and
preparers in households with incomes <131% of
poverty reporied that they never used the nutrition
panel on food labels, compared with only 3% in
households with incomes >350% of poverty.
One-fourth of femnale main meal planners and
preparers with an eighth-grade education or less
reported never using the nutrition panel on food
labels. In comirast, less than 10% of more-educated
female main meal planners and preparers reported
never doing so.
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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: Dsta are from table A.F8-23 in appendix VA. GED, general equivalency diploma. An asterisk (*) indicates a statistic
that is potentiafly urreliable 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 hielp 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
usually found in animal products; that
“polyunsaturated fats" are vsually found in vegetables
and vegetable oils; and that “saturated fais” are more
likely than "polyunsaturated fais” to raise blood
cholesterol levels. Only gbout half of the individuals
who were surveyed in 1983 were knowledgeable
about these issues. In 1990, 54% of the respondents
knew that cholesierol is not the same thing as
"saturated fat" or "polyunsaturated fat," up from 36%
in 1983.

Knowledge about hydrogenation of fats and oils
increased between 1983 and 1990 while knowledge
about some dietary fat and cholesierol 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 from
1in 10 in 1983. In 1983 and 1990, only about
one-third of respondents knew that "polyunsaturated
fats” are more likely to be a liguid 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 hutrlent intake
Perceived adequacy of diet

In PHKS 1989-91, the main meal planner and
preparer 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 detemnined by the
Expert Panel on Nutrition Monitoring (EPONM) in
1989 to be either current or potential public heaith

Table 8-6. Percentage of people 18 years of age and older providing comect responses to questions about fat and

cholesterol knowledge, 1983 and 1990 (%)

Year of smvey
Correct 1esponse 1983 1590

Saturated fats usually are found in animal products such as meat and 55 69
dairy products.

Polyunsaturated fats usually are found in vegetables and 55 61
vegetable oils,

Polyunsaturated fats are more likely to be a lquid rather than a solid. 32 36

Saturated fats are more likely than polyunsaturated fats to raise 52 60
people’s blood cholesterol level.

Saturated fats and polyunsaturated fats are similar in their 21 26
caloric value.

Cholesterol is not the same thing as saturated fat or 36 54
polyunsaturated fat.

If a fat or oil has been hydrogenated, it has become more saturated. 10 25

Cholesterol is found in animal products such as meat and 31 32

dairy products.

Datza are from table A.T8-6 in appendix VA.
SOURCE: BHS, 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 p.anners and preparers thought that their
diet should be lower in "saturated fat" and cholesterol
(table 8-7) anid 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 (o think that their diet should be lower
in fat and saif or sodium.

Among females in DHKS 1989-91, a higher
percentage of black than white main meal planners
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 pianners

and preparers, a higher percentage of black female
main meal planners and preparers thoughi 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 from
CSFII 1985-91, it is possible t0 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
shounld be doing to meet dietary recomsnendations for
various food components.

Table 8-7. Perceived adequacy of own diet for fat, "saturated fat,” and cholesterol among main meal planners
and preparers, as a percentage of respondents, by sex and race, 1989-S1 (%)

Food component, Should be Should be About Don't know/
sex, and race iower higher right RO answer
Fat
Maie
White 467 5.2 42.3 2.8*
Black 60.8 2.4* 352 1.6*
Female
‘White 539 2.1 43.1 0.9
Black 60.8 5.1 333 0.8%
"Saturated fat"
Male
White 440 2.4* 447 89
Black 312 1.8* 509 16.1*
Female
White 433 14 509 4.4
Black 535 0.5* 37.8 17
Cholesterol
Male
White 39.8 2.5% 516 6.1
Black 34.1 6.4% 496 9.9%
Female
White 399 13 349 39
Black 52.6 1.0* 408 5.5

'Data are from tables A T8-7a through A.TB-7f in appendix VA. Percentages are based on data ffom 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 unreliable because of small sample size or large ceefficient of variation.

SOURCE: USDA, DHKS, 198¢-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 planners and preparers, as a percentage of respondents, by sex and race, 1989-91 (%)’

Foed component, Should be Should be About Bon't know/
sex, and race fower higher right RO answer
Vitamin C
Male
White 4.1 36.6 55.3 40
Black 3.0% 22.0 68.3 6.7*
Female
White L9 32,0 63.9 21
Black 2.6% 444 50.2 2.8%
Calcium
Male
White 58 253 62.5 6.4
Black 4.9% 243 62.9 8.0%
Female
‘White 3.0 329.7 539 34
Black 8.2 451 42.6 4.1
Tron
Male
White 2.6% 24.8 63.8 88
Black 5.5% 19.3 64.2 i0.6%
Female
White i.5 35.2 38.5 48
Black 6.9 48.2 40.9 4.0
Salt or sodinm
Male
White 32.7 3.2 618 2.3*
Black 40.3 2.4* 36.2 1.0*
Female
White 303 1.7 67.3 0.7
Black 46.2 1L7* 51.6 0.5*
Fiber
Male
White 3.0 39.1 522 57
Black 1.0 29.2 63.7 6.1%
Female
White 34 383 36.5 i.8
Black 6.7 492 4.2 39

'Data are from tables A.T8-8a through A.T8-8] in appendix VA. Percentages are 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 roumding, An asterisk (*) indicates a
statistic that is potentiaily unreliable because of smell sample size or large coefficient of vartation.

SOURCE: USDA, DHKS, 1989-51.
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Table 8-9. Perceived adequacy of own diet for selected food components considered fo be current or potential
public health issues among female main meal planners and preparers, by status in meeting dietary
recormmendations, as a percentage of respondents, 1989-91 (%)’

Public health issue status, food component, Should be Should be About Don't know/
and actual dietary status of respondent® lower higher right no answer
Current public health issue
Fat
=30% of calories (n=867) 48.3 1.6* 490 1.0*
>30% of calories {(#=2,713) 571 2.6 394 0.9
Saturated fat
<10% of calories {n=942) 40.9 i7* 534 40
=10% of calories (n=2,638) 459 i3 47.3 54
Cholesterol
<300 mg (»=2,820) 414 0.8 536 4.2
=300 mg (#n=760) 422 3.3 50.0 4.5
Vitamin C
>100% RDA (n=1,905) 1.7 29.4 66.7 2.2
<100% RDA (n=1,675) 24 39.9 556 22
Calcium
=100% RDA (n=699) 32 34.1 60.6 2.1*
<100% RDA {n=2.881) 37 42.5 50.0 3.8
Iron
>100% RDA (n=1,048) 2.1 29.2 64.0 4,7
<100% RDA (n=2,532) 24 399 52.6 5.0
Potential public health issue
Fiber
220 g (n=2.250) 4.5 272 66.9 1.5*
<20 g (n=3,290) 3.7 40.5 53.5 23

Percentages are based on data from respondents who provided 3 days of dietary infake. Percentages may not add up to 100% because of
rounding. An asterisk {*) indicates 2 statistic that is potentially unseliable because of small sample size or large coefficient of variation.

RDA, Recommended Dietary Allowance.

*The dietary recommendation is the first item below each food component.

SOURCE: USDA, DHKS, 1989-91; CSFII, 1989-91.

According to the 1990 Dietary Guidelines for
Americans and Healthy Peopie 2000 Objective 2.5,
healthy Americans 2 years of age and older should
follow a diet that provides <30% of calories from fat
and <10% of calories from "saturated fat" (USDA
and HHS, 1960; HHS, 1991). NHLBI further
suggests that cholesterol intake be reduced 1o less
than 300 mg/d (Expert Panel on Detection,
Evaluation, and Treatment of High Blood Cholesiercl
in Adults {Adult Treatment Panel IT), 1993; Expert
Panel on Blood Cholesterol Levels in Children and
Adolescents, 1991). Among female main meal
planners and preparers who had a total fat intake
greater than 30% of calories, 57% thoughit 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,
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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 planners and
preparers who had diets containing recommended
levels of cholestero! thought that their diet should be
lower in cholesterol. More than one-half in both
groups comrectly thought that they consumed about
the right amount of "saturated fat” and cholesterol.

Among female mair meal planners and preparers
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



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 higher in vitamin C and
two-thirds thoughit that their diet was about right,
Perceptions about dietary adequacy in relation fo the
RDA for calcium and iron foliowed pattemns simdlar
1o that for vitamin C.

The National Cancer Institute recommends that aduits
consume 20-30 g of dietary fiber per day (NCI,
1987). Among female main meal planners and
preparers whose diet contained 20 g or more of
dietary fiber per day, 27% thought that their diet
shouid 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 fiver
and 54% thought that their diet was about right.

Drinking alcoholic beverages

The most recent data on consumption of alcoholic
beverages arong adnits 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 cne-fourth of males and
7% of females reported having five or more aicoholic
beverages on one or more occasions in the past
month. Six percent of men and 1% of women
reported having an average of two or moie drinks a
day. The prevalence of current, acute, and chronic
drinking was highest among people 20-29 years of
age and decreased thereafier with age. Data from
NHANES 1II 1988-91 and CSFII 1989-91 support
these findings. 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, Asin
BRFSS 1992, reported consumption of alcoholic
beverages was higher for males than females. A
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Figure 8-24. Percentage of peopie 20 years of age
and oider who reported current, acute, or chronic
drinking, by sex, 1862

NOTE: Data are from tables A.F8-24a through A.FB-24c in
appendix VA. "Currert drinking" was defined as having any
alcoholic beverages in the past month. “Acute drinking"
was defined as having five or more alcoholic beverages cn
an cccasion one of mere fimes in the past month. "Chronic
drinking" was defined as having, on averags, two of mofe
drinks a day.

SOURCE: HHS, BRFSS, 1882.

higher percentage of males than females reported that
they drank 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
oider. 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 schoo! 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 AF8-25a end AF8-25b in
appendix VA,

SCURCE: HHS, YRBS, 1891,

These drinking patterns are supported by NHANES
ITi 1988-91 data. As discussed in chapter 6, males
16-19 years of age in NHANES 11 1988-91 reported
higher intakes of alcohol than did females of the
same age. Non-Hispanic white adolescents of this
age range reporied 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 g/d. Data
from CSFII 1989-91 indicated that about 2% of
adotescents 12-19 years of age reported using
alcoholic beverages.

Diletary habits

Relationship between dietary intakes and
awareness of diet and health relationships

People who are aware of diet and health relationships
may be more motivated to follow eating habits
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consistent with dietary recommendations than are
people who are not aware of such relationships. In
DHKS 1989-G1, the main meal platmer 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 consisient with dietary recommendations than
intakes of those who were not aware of diet and
heaith 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 (sce 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 fotal fat intake as a percentage
of calories averaged 34-36% 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 aud 279 mg/d
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 planners and
preparers who reported that they were not aware of
this diet-health relationship had average sodium
intakes of 2,435-2,476 mg/d. Among black main
meal planners and preparers who were not aware of a
hypertension and sodinm relationship, the mean



sodium intake was 2,110 mg/d, which is puzziing.
(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 infakes 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
preparers than among female main meal planners and
preparers. This pattem occurred regardless of
whether respondents were aware of a relationship
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 imtakes for males than
females.

Serum cholesterol and hypertension awareness
and action

NHANES I 1988-91 coilected data on the serum
cholesterol awareness of adults 20 years of age and
older and on the types of actions that were being
followed to control cholesterol levels. About
one-haif of the respondents reported ever having their
cholesterol level checked (fig. 8-26). Of the
respondents who ever had their cholesterol Ievel
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
{0 lose weight, and one-fifth were given a
prescription for medication. Of those who were told
1o change their dief, almosi 90% reported that they
were currently following this medical advice. Of
those who were iold to lose weight, to exercise, and
to take medications, more than 70% reposted 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 cholestero! levels, and by those who
never had their cholesterol level checked. Almost

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 cne-fourth said they were exercising
on their own to control their cholesterol level,

The percentages of adults who reported ever having
their cholesterot level tested in NHANES HI 1988-91
differed markedly from those in the FDA Health and
Diet Surveys. According to data from HDS 1990,
65% of aduits reported that they had their cholesterol
level tested, up from 46% m 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 were 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. Almost 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
conirol their blood pressure, and about thiee out of
four of these individuals reported that they were
following this advice. About 30% were told to
increase exercise, stop smoking, restrict alcohol
consmuption, reduce stress, and/or change some other
aspect of their life-style to control their blood
pressure, and almost 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
breastfeeding, Motters were less likely to breastfeed
if they were black, younger, and from low-income
households.

According to data from CSFII 1989-91 and

NHANES ITI 1988-91, females are more likely than
males to perceive their body weight status incorrectly.
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Figure 8-26. Serum cholesterol reduction intervention reported by adults 20 years of age and older: actions taken

with and without advice from a doctor or other health professicnal, 1988-91

NOTE: Data are from figure A.F8-26 in appendix VA. Unknown valuss were excluded from computations.

SCURCE: HHS, NHANES lif, 1988-91.
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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 heaith professional, 1988-91
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Non-Hispanic 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-Hispanic white females
20 years of age and older in NHANES Il 1988-91
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 Survey 1991
showed that most people 18 years of age and older
dieted and/or exercised to lose weight. Females were
more likely than males to report that they uwsed 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 pasticipated in regular physical
activity, Partficipation in regular physical activity was
higher among maies than females and tended to
decrease with age. About cne-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
femaies, and nearly 40% of non-Hispanic black
females and females of other race/ethnicities (mon-
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 and labels were the most frequently
reporied source of nuirition information among
household food managers interviewed in NFCS
1987-88. At higher income levels, the use of
newspapers, magazines, and hooks; 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 nuirition 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 preferred source of nutrition
information,
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In DHKS 1989, female main meal planners and
preparers were more likely than their male
counterparts o report that they always or somefimes
used the nutrition panel on the food label. Female
main meal plaoners and preparers who were white,
middie-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 iraplement dietary
recommendations on total fat, "saturated fat," and
cholesterol. Although almost 70% of respondents
were aware that "saturated fais” are vsuaily 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 usnaily 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
iikely to raise blood cholesierol levels than
"polyunsaturated fats," up from about 50% of
respondents in 1983. The percentage of respondents
who knew that fats and oils become more safurated
when they are hydrogenated increased from 10% to
26% of respondents between 1983 and 1990. in
some areas, knowledge remained relatively
unchanged between 1983 and 1990, These areas
included knowledge that "polyunsaturated fats” are
more likely {o be a liguid than a solid, that "saturated
fats™ and "polyunsaturated fats” are similar in their
caloric value, and that cholesterol is found only in
animal producis.

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



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 likely to exercise regularly than non-
Hispanic white females. Black mothers were found
to be less likely to breasifeed 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 were
white, middie-aged, more educated, and from higher-
income households than among those who were
black, 39 vears of age and younger and 60 years of
age and older, less educated, and from lower-income
households.

Main meal pilanners and preparers who were aware of
diet and health relationships were more likely than
those who were not aware of these refationships to
report that following related dietary guidance was
highty important to them personally. Females were
more likely than males to report that foliowing
dietary guidance 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 reporied that they were aware of specific diet
and health relationships were not more consistent
with dietary recommendations than were intakes of
maint meal planners and preparers who reported that
they were not aware of these diet and health
relationships.

Gaps in knowledge

Data from NNMRRP knowledge and aititude 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 nuirition and health-related
information and to effectively transiating knowledge
into healthier food choices and life-styles in the
general population and in population subgroups. For
example, are dietary concepts too complex and

difficolt to understand, thus preciuding compliance
with dietary recommendations? Are health messages
not relevant or appropriate to the target audience? Is
langnage barrier an issue? What are the perceived
“external” obstacles—such as lack of time and
money, lack of social support, or inconvenience—io
adopting and sustaining healthier food choices and
life-style behaviors in the general population and in
population subgroups?

The impact on respondents of the way guestions are
asked in surveys and the coniext in which they are
asked is not well undersicod. Are respondents
interpreting questions correcily so that the desired
information is being obtained?

It is possible that there are factors other than
socioeconomic and demographic ones that predict
certain bebaviors 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, conversely, in desirable
behaviors, such as choosing lower-fat diets and
getting regular physical activity, are pooily
understood. Certain combinations of sociceconomic
and demographic characteristics other than age, sex,
race/fethnicity, and income level may influence food-
and health-related behaviors.

Specific gaps in knowledge related to discussions in
this chapter include the following:

» knowledge, attitudes, and beliefs about the risks
and benefits of exercise and the effect that
knowledge, attiades, and beliefs have on physical-
activity behaviors in various racial/ethnic groups;

« effective strategies for promoting the initiation and
maintenance of regular physical activity;

» knowledge and aititudes related to breastfecding
among mothers in various racial/ethnic groups and
effective strategies for promoting initiation and
maintenance of breastfesding;

= use and understanding of information on the new
foed label (the nutrient panel on the foed label,
ingredient list, nutrient-confent 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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* aftitudes 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, an
understanding of socioeconomic, demographic, and
aititudinal 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 health
practices {i.c., compliance with physicians’ or other
heaith professionals' recommendations), which are
essential to assess aliernative strategies for
improving the nation's health.

Where appropriate, continue effoits to promote
greater comparability of results across surveys by
standardizing questions and methods used to assess
the diet, nutrition, and health-related knowledge,
attitudes, and behavior of the general population
and of population spbgroups.

« 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 behaviors are
influenced by the value people place on food,
nuftrition, and health.

+ Explore the development of effective models for
translating knowledge into behavior for the general
population and for popuiation 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 aduits.
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« 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 {o maintain =
more active life-styles.

+ Continue fo collect data on people’s perceptions of
dietary and nutrition issves and of health-related
behaviors in order to improve approaches io
translating knowledge into action. Identify
perceived internal barriers and external obstacles
that discourage adopting and maintaining heaithier
food and life-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).

identify 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/for fat-free foods than people who
are not aware of health problems related to fat
intake?

+ Continue to collect information on the sources 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,

o Include questions about knowledge and attitudes
related to breastfeeding and about factors that
influence infant feeding practices.

« hncorporate questions about eating disorders, such
as binge eating and purging, into survey measuses,
and collect and use sociceconomic, demographic,
and attitudinal data that could influence the
development of such behaviors.



+ Collect information on the personal beliefs and
values related to diet, nutrition, and health-related
behaviors of the general population and of
population subgroups.

» Continue the 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 o reduce
gaps and duplication of efforts, to identify and
pricritize monitoring needs, and to strengthen
linkages between national surveys and programs
that use these data for program planning and
evalnation,
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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 9-1). 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 further study is required, or
3) not current public health issues.

Food components that were considered current public
health issues should have high-priority moniforing
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 componenis
considered to be potential public health issues should
have moderate monitoring priority status.
Assessment should be continued in subgroups
saspected 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 healith
issues, although this does not necessarily mean that
there are no known health problems associated with
these components. The prevalence of such problems
on a national scale is known 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 in the
USDA Nutrient Data Base for Individual Food Intake
Surveys (Survey Nutrient Data Base) and were
assessed for the TRONM:

+ food energy,

« protein,

= total fat,

= saturated fatty acids,

« monounsaturated fatty acids,

» polyunsaturated fatty acids,

» cholesterol,

« carbohydrates,

+ dietary fiber,

« alcohol,

* vitamin A, vitamin C, vitamin E, carofenes,
thiamin, ribofiavin, niacin, vitamin B, vitamin B,,,
and folate, and

« iron, calcium, phosphorus, magnesium, sodium,
potassium, copper, and zinc.

In addition, several other food components were
coasidered with respect to their public health
significance:

* frans fatty acids,

+ fat substitutes,

* sugars, and

+ seleninm, fluoride, and iodine.

Data from the NNMRRP food consumption surveys
were not available for the evatuation of these other
food components, so their assessments were based on
data from the Food and Diug Administration’s
(FDA's) Total Diet Study or on published
information.

239



Table 9-1. JINMEC and EPONM classifications for monitoring priority status of food components’

JINMEC classification

EPONM classification

240

Food components warmanting public health monitoring
priority status

— if evidence from healih and nuotritdon surveys
indicated related health problems in the population,
and a substantial proportion of the population bad
3-day dietary intakes considerably higher or lower
than recommended levels, or

— if evidence from epidemiological and conirolled
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.

Food components requiring further investigation

— if information from dietary and health surveys was
insufficient to permit judgment abont pablic health
significance, of

— if intakes deviated from recommended levels for
many in the population, but related health problems
could not be found or methods for identifying heaith
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 counld not be identified.

Food components were considered to be cument public
health issues

—- if dietary intakes were low or high for a substantial
proportion of the population, and if evidence from
NNMS surveys of health and nutritional statis
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 litcrature
indicated related health problems in the popuiation
or in subgroups of the population.

Food components in this category are recommended for
high-priority monitoring status; that is, muliiple
assessments, when possible, should continue to be
employed. A high priority should be given 1o
development of assessment tools when these are
lacking.

Food components were considered to be poteniial public
keaith issues, for which further study is required,

— 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 Hterature suggested related health
problems in at least some subgroups in the
popalation, or

—. if dietary intakes were adequate for the majority of
the population, but limited evidence from either
NNMS nufrition and health surveys or studies in the
literature suggested related health problems in at
ieast some subgroups in the population, or

— if dietary intakes were low or high for a substantial
proportion of the population, and if evidence was
not available from either NNMS nutrition ard health
surveys or stadies in the Hierature that permitied
evaluation of the public health significance of
observed dictary intakes.

Food components in this category are recommended for
moderate monitoring priority status, with continued
assessment at the least in subgronps suspected to be at
risk, and moderate prority for the development of
improved assessment techniques,



Table 9-1. INMEC and EPONM classifications for monitoring priority status of food components—continved

JINMEC classification

EPONM classification

» Food componenis wamanting continged public health
monitoring consideration

— if no cmrrently available evidence from health and

nutrition examination surveys indicated related health

problems in the population, and most of the
population had 3-day dietary intakes that met
recommended levels, or

— if potential health problems related to inadeguate
intakes were ruled ont at the time,

The INMEC assigned some componRents to more
monitoring consideration and some to less monitoring
consideration.

» Food componeats were not considered to be cament
public health issues

— if dietary intakes were adequate for the majority of
the population, and evidence from either NINMS
puirition and heaith surveys or studies in the
literature did not suggest related heaith problems in
the population, or

— if dietary intakes were low or high for a substantial
proportion of the population, but evidence from
either NNMS nurition and heaith surveys or studies
in the literature did not suggest related health
problems in the population.

Food components in this category are recommended for
lower monitoring priority statis; continued assessment
should include, at a minimum, estimation of dietary
intake.

YNMEC, Joint Nutrition Monitoring Evaluation Committee; EPONM, Expert Panel on Nutrition Monitoring; NNMS, National Nutrition

Monitoring System.

SQURCE: LSRO (198%).

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
monitoring report to assess monitoring priority status
for food components (fig. 9-1). Nutrient intake data
collected in NHANES III 1988-81 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
from surveys for iodine and selenium. Data from the

Total Diet Study provided estimates for those intakes.

Each food component was considered independentiy.
The sources of NNMRRP data on nutrient intakes
that were available for assessing monitoring priority

status of each food component ave listed in table 9-2.
Although per capita intakes of most nutrients were
available from food supply data, the data were not
used to assess public health monitoring priority
because intake estimates are not specific for age-sex

groups.

Evidence for health consequences was provided
mainly by the anthropometzic, biochemical, and
clinical data from the NNMRRP. Criteria for
assessing specific diseases and health conditions
established by authoritative groups were used to
evaluaie these data. As noted by the Joint Nutrition
Monitoring Evaluation Commiftee in the first
putrition moniioring report, "Much can be inferred
about the nutritional stats of the population, even
with imperfect data judged by imperfect criteria,
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 FCOD

Low or High Neither Low nor High
* Treea
Biochemical, Limnited Little or no
clinical, or biochemical, biochemical,
anthropometric  clinical, or clinical, or
evidence of anthropometric  anthropometric
adverse health evidence of gvidence of
conditichs adverse health adverse health
conditions conditions

Currant Public
Heslth 1ssue

Potential Public
Health lssue

Not a Current Public
Health Issue

Figure 9-1. Decisicn-making process used to
categorize food components by monitering priority
status

NOTE: Whenever nutrient inteke data were available from
surveys, they were used and evaluated by established
critefia. When susvey data were not available, Total Diet

Study data were used end ovaluated by established criteria.

Dashed lines indicate less likely ouicomes.

SOURCE: Mcdified from LSRO {1989).

Guidance documents

The following materials were used for guidance in
the interpretation and assessment of nutrition
monitoring data in the report:

» Nutrition Monitoring in the United States:

A Progress Report from the Joint Nutrition
Monitoring Committee (HHS and USDA, 1986),

o Nutrition Monitoring in the United States: An
Update Report on Nutrition Monitoring
(LSRO, 1989},

» Recommended Dietary Allowances (NRC, 19892a),

« Healthy People 2000 Objectives 1.3-1.5 and
2.3-2.11 (HHS, 1991),

« Nutrition and Your Health: Dietary Guidelines for
Americans {(USDA and HHS, 1690},

« Second Report of the Expert Panel on Detection,
Evaluation, and Treatment of High Blood
Cholesterol in Adults (Adult Treatment Panel 1)
{Expert Panel on Detection, Evaluation, and
Treatment of High Blood Cholesterol in Adults
(Aduit Treatment Panel II), 1593),
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« 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 Fifth Report of the Joint National Committee
on Detection, Evaluation, and Treamment of High
Blood Pressure (Joint National Commiitee on
Detection, Evaluation, and Treatment of High
Blood Pressure, 1993), and

« additional evaluation criteria judged appropriate by
the Expert Consultants and LSRO.

Criteria

NNMRRP data on food composition, nutrient intakes,
nutritional status, and nuirition-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, nuirient intakes are evaluated
in chapter 6, aud nuiritional status and nutrition-
related health status are evaluated in chapter 7.
Criteria for evaluation are specified in each chapter.
Because food consumption is often underreporied,
nutrient ingakes are likely to be underestimated. It is
not known whether intakes of all nuirients 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 concem:

« 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 potential public health
issue for which further study is reguired to
determine the nature and extent of the potential
problem.
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Table 9-2_ Data available as of Jane 1994 for assignment of nutrition monitoring priority status for food components evaluated in the Natiopal
Nutrition Monitoring and Related Research Program (NNMRRF)

NNMRRP data on nuirient intake
Quality of food NNMRRP data on nutritional status and
Food component composition data’ Sonree? Criteria for evalation® nutrition-related heath status®
Food energy Variable Food supply - —
Individual intake REI Body weight; exercise level; sedentary
life-styie
Water Acceptable Food supply — —
Individual intake RDA —
Protein Agceptable Feod supply — —
Individual intake RDA NA
Total fat Variable Food supply — _
Individual intake =30% keal Total serum cholesterel level; LDL-
cholesterol Tevel
Saturated fatty acids Variable Food supply —_ . -
Individual intake = 10% kcal Total serum cholesterol level; LDL-
cholesterol level
Monounsaturated fatty acids Variable Food supply — —
Tndividual intake =15% kcal Total serum cholesterol level; LIDL-
cholesterol level
Polyunsaturated faity acids Variable Food supply — —_—
Individual intake =10% kcal Total seram cholesterol level; LDL-
cholesterol level
Trans fatty acids Unacceptable Food supply —_ Total serum cholesterol level; LDL-
cholesterol level
Cholesterol Variable Food supply —_ —
Individual intake <300 mg/d Total serum cholesterol level;, LDL-
cholesterol level
Carbohydrate Variable Food supply — —
Todividual intake =55% kcal —
Sugars Unacceptable Food supply — —
Dietary fiber Variable Individual intake 20-30 g/d (adults) —
Alcohol Acceptable’ Sales data® — —
Individual intake — Blood pressure; HDL-cholesterol level
Vitamin A Variable Food supply — —_
Individual intake RDA Seruin retinol
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£ Table 9-2. Data available as of June 1994 for assignment of nutrition monitoring priority status for food components evaluated in the National
Nutrition Monitoring and Related Research Program (NNMRRP)—continued

NNMRRP data on nutrient intake

Quality of food NNMRRP daia on nuiritional stafus and
Food component composition data' Source’ Criteria for evaluation® nutrition-related heath status®
Carotenes Variable Food supply — —
Individual intake — NA
Vitamin E Moot Food supply — —
Individnal intake RDA NA
Vitamin C Variable Food supply —_ —
Individual intake RDA NA
Thiamin Acceptable Food supply — —
Individual intake RDA NC
Riboflavin Acceptable Food supply — —
Individual intake RDA NC
Niacin Acceptable Food supply — —
Individual intake RDA NC
Vitamin B, Acceptable Food supply — —
Individual intake RDA NA
Vitamin B,, Moot Food supply — —
Individual intake RDA NA
Folate Variable Food supply — —_
Individual intake RDA NA
Iron Acceptable Food suapply — —
Individual intake RDA Hemoglobin level
Digtary analysis RDA —_
Calcium Acceptable Food supply — —
Individual intake RDA Total femur bone mineral density; blood
pressore
Diectary analysis RDA —
Phosphorus Acceptable Food supply — —
Individual intake RDA —
Digtary analysis RDA —
Magnesivm Acceptable Food supply enen —_
Individual intake RDA Blood pressure
Dietary analysis RDA —
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Table 9-2. Data available as of June 1994 for assignment of nuirition monitoring priotity status for food components evaluated in the National
Nutrition Monitoring and Related Research Program (NNMRRP)}—continued

NNMRRP data on nufrient intake
Quatity of food NINMRRP data on nutsitional status and
Food component composition data’ Source? Criteria for evaluation® nutrition-related heath status*
Sodinm Variable Food supply — —
Individual intake <2400 mg/d Blood pressure
Dietary analysis <2400 mgfd —
Potassium Acceptable Food supply — —
Iadividual intake 3,500 mgfd Blocd pressure
Digtary analysis 3,500 mgfd —
Copper Variable Food supply — —
Individual intake ESADDI —
Dietary analysis ESADDI —
Zine Acceptable Food supply — —
Individual intake RDA Childaood growth
Dietary analysis RDA —
Selenium Acceptable Dietary analysis RDA NA
Iodine Unacceptable Dietary analysis RDA -—
Fhuoride Moot — ESADDI —
Fat substitates Nonexisient — — —

'Quality 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 BExpert Consuitants and LSRO considered it unlikely that improved data for that food component would make 4 difference in the assessment of nuiition-related health
status and the assignment of nufrition monitoring priority status. Food composition data for components rated moot may be impoziant for other purposes.

%__, data were lacking.

3For food energy, the Recommended Bnergy Intake (RED) was used to evaluate intake (NRC, 198%s). For nutrients with RDA (Recommended Dietary Allowance) or ESADDI
(Bstimated Safe and Adequate Daily Dietary Intake) valutes, those valees were used to evaluate intake (NRC, 1989a). The Food and Nutrition Roard's recommended maximum intake
of 2,400 mgfd was used for sodium (NRC, 1989a). The value for potassium {3,500 mg/d) is the approximate amount of potessium in the recommended daily intake of 5 or more
servings of fruits and vegetables (NRC, 198%a,b). For carbohydrate, total fat, saturated fatty acids, mononasaturated faly acids, polyunsahmated fatty acids, and cholesterol,
recammendations of the Bxpert Panel on Detection, Bvaluation, and Treatment of High Blood Chelesterol in Adults (Adult Treatment Panel 1Y) (1993) and Expert Pagel 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 (NCI, 1587).
For carbohydrates, the recommendation to increase consumption of foods containing complex carhohydrates was used as a guideline (HHS, 1591; NRC, 1589a,b; USDA and HHS,

1990), ——, specific criteria for evaluating intakes were lacking.

iNA, data were collected but are not yet available; NC, data were not collected in NNMRRP surveys; —, specific criteria for evaluating nuiritional status or nutrition-related heatih
status were lacking. LDL, low-density lipoprotein; HDI., high-density lipoprotein.

SAlcohol data are acceptable for alcoholic beverages.

‘Bacause intakes of alcohol are often underreported, data on sales of ethanol are useful as a check on intake data,

SOURCE: LSRO, 1995.



« Altemnatively, if the median inizke of a component
fell below the recommended value, a possible
problem of undemutrition was considered.

— Additional evidence of a nutritional problem
based on clinical or bicchemical data from the
NNMRRP was needed to determine that the
component should be considered a current
public health issue. Such clinicai and
biochemical data were accorded more weight
than were the dietary intake data,

— [If such data were not available from 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.

— [If intakes were low by the criteria described
above but data from the NNMRRP or
elsewhere did not indicate that there was a
probiem, the food component was no¢
considered to be a current public health issue.

— ¥f intakes were low by the criteria described
above and data on heaith 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 excessive intake. If the median
intake was near or above the RDA and the
distribution of intakes was skewed 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 and 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,
samrated fatty acids, cholesterol, and sodium, for
which excessive intake is presumed to be harmful.
Confimatory anthropometric, 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.
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Assessmients

The Expert Consultants’ and LSRO's classification of
food components as public heaith 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
assessients of public health significance and of the
levels of monitoring needed will result in changes in
the categorization of some food components.

Current public heaith 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 were
overweight. Only small changes in reported food
energy intakes have been observed since 1977-78.
Food energy intake in excess of energy expenditure is
responsibie 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 aduls, adolescents, and children
older than 2 years of age were above the
secommended levels (=30% of calories from tofal fat
and =<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 were still above 300 mg/d for many
people. High intakes of total fat, saturated fatty



Table 9-3. Classification of food components as public health issues in the TRONM'

Potential public health issues
for which further study is required

Current public hieatth issues

Not current public health issues

Food energy => Total carbohydrate

Thiami

Total fat

Sawrated fatty acids
Cholesterol

Alcohol

Dietary fiber
Sugarst

Polyunsaturated and
monocunsaturated faty acids?

Riboflavin
Niacin
Iodine3

fron Trans fatty acidsi

Calcium
Sodimmn = Protein

Vitamin A

Fat substitates}

Antioxidant vitamins

Vitamin C
=> Vitamin E
Carotenes
Folate
Vitamin B,
= Vitamin B,
= Magnesium
Potassium
Zinc
=> Copper
Seleniumd}
= Phosphors
Fluoride

*Arrows (=) point to components whase monitoting 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.

acids, and dietary cholesterol are associated with
elevated levels of serum total cholesterol and of low-
density-lipoprotein (LDL) cholesterol, which are
major tisk 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 fotal cholesierol
levels and high intakes of total fat, saturated fatty
acids, and cholesterol. Levels of serum LDL
cholesterol associated with increased risk of coronary
heart disease were observed in subsiantial proporions
of the adult population. Monitoring Americans’
progress foward 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 CONCEIns.
Furthermore, alccholic beverages are a source of food
energy and may displace other sources of nutrients.
In 1989-91, average reported alcohol intakes of aduit
males 20-59 years of age, including drinkers and
nondrinkers, ranged from 17 to 20 g/d, equivalent to0
16.0-18.8 A1 oz of beer, 6.2-7.3 1 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 reporied values.

However, both self-reposted and sales-based estimates
are low because both include drinkers and
pondrinkers. Alcohol consumption among
adolescents appears to be widespread. Continued
monitoring of alcohol consumption and improving
tie methods for doing so are recommended.
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fron

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 ai., 1992). In
1988-591, median intakes of iron from focd were
below RDA values for children 1-2 years of age and
for adolescent and adult females, and prevalences of
iow hemoglobin levels indicative of anemia were
generally higher in these groups than in other age and
sex groups. However, low kemoglobin levels in the
absence of other data con iron status do not
necessarily indicaie iron deficiency. To assess iron
status adequately, multiple indicators must be
evalnated. Continued monitoring of iron status
should include toial intake from 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
gvaluating 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
prevalences 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 or less.
Prevalence of hypertension was lower in 1988-91
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than it was a decade before; however, if is not
possible 0 determine how much of this decrease is
due {0 methodologic changes and how much is due to
primary prevention. Continued monioring is
warranted because of the serious and largely
preventable adverse effects of hypertension. Blood
pressure should continue t0 be measured in future
surveys, and efforts should be made o improve and
validaie the assessment of total sodium intake.

Potential public health Issues for which
further siudy Is required

Total carbohydrate

Median intakes of total carbohydrate are somewhat
lower than recommended values (= 55% of calories).
The carbohydrate componends associated with health
effects are sucrose and dietary fiber. Sucrose
consumption has been associated with denfal caries,
and high intakes of certain types of dietary fiber have
been associated with lower serom 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 intakes (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.

Dietary 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. Continved monitoring of
dietary fiber intakes is warranted.



Sugars

The development of dental caries has been associated
with sucrose consumption (Glinsmann 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 increase and may
result in higher intakes of sugars by people who
consurne fat-free, low-fat, or reduced-fat foods. Data
are not available in the Survey Nutrient Data Base to
evaluate intakes of sucrose, high-fmctose com syrp,
or other substances used €0 sweeien foods. However,
estimated intakes of individual sugars are available in
the 1986 FDA Sugars Task Force report, which used
data from a variety of sources on food content of
sugars (Glinsmana ¢t al., 1986). Monitoring the
intake of sugars is needed to track the sources of
carbohydrate in the U.S. diet.

Polyunsaturated and monounsaturated fatly
acids

Resulis of metabolic studies in humans indicate that
intake of polyunsaturated fatty acids is inversely
associated with serun total cholesterol. When
substituted for saturated fatty acids in the diet,
polyunsaturated and monounsaturated fatty acids bave
been shown to lower setum 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 (<10% of calories and
=<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 fotal
fat, saturated fatty acids, and cholesterol and with the
assessient of serum total cholesterol and HDL- and
LDL-cholesterol Jevels.

Trans fatly acids

Monitoring priority status for trans fatty acids is
being considered for the first time in the TRONM.
Trans unsaturated fatty acids are found naturally in
meat and dairy producis and are produced from
naturally occurring cis unsaturated fatty acids when

vegetable oils are hydrogenated to produce
margarine, shortening, or other hardened fat products.

Limited epidemiological evidence suggests that
higher dietary consumption of frans fatty acids may
be associated with increased prevalence of coronary
heart disease in women in the United Sfates (Willett
et al., 1993). However, a nine-country study of
concentrations of one trans fatty acid in adipose
tissue in men found considerable differences among
coumtries but no overall association within countries
between a high concentration of that frgns fatty acid
in adipose tissue and myocardial infarction, a
manifestation of coronary heart disease (Aro et al,,
1995). These findings suggest that cantion is needed
in interpreting epidemiological data on associations of
trans faity acids with risk of coronary heart disease
(McKeigue, 1995).

Clinical studies have suggesied that consumption of
trans faity acids may increase serum LDL-cholesterol
levels and decrease HDL-cholesterol levels. For
example, consumption of a diet with about 11% of
calories as trans fatty acids raised serum LDL-
cholesterol levels and lowered serum HDL.-
cholesterol levels in healthy subjects (Mensink and
Katan, 1990). The proportion of calozies as trans
fatty acids available for consumption in the U.S. diet,
based on disappearance data, was estimated in two
different studies to be 6% and 3.7% of calories (Enig
et al., 1590; Hunter and Applewhite, 1991). Ina
controlled study of healthy men and women who
were consuming diets containing 3.8% and 6.6% of
calories as trans fatty acids, Judd et al. (1994)
reporied that frans faity acid consumption increased
serum LDL-cholesterol levels more than did a diet
containing oleic acid (a c¢is unsaturaied faity acid)
and less than did a diet containing saturated fatty
acids. Serum HODL cholesterol was unchanged with
the lower level of trans fatty acids but decreased
slightly with the higher level of trans fatty acids
(Judd et al., 1994). Quesiions remain about whether
those studies have shown that frans fatty acids can
raise serum total and LDL-cholesterol levels
(Nicolosi and Dietschy, 1994).

Trans Tatty 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 rrans fatty acids is not known and because
of their potential effects on scrum LDL cholesterol
and HDL cholesterol, monitoring is warranted.
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Fat substiitites

With the many new developments in fat substitutes
and higher consumer demand for low-fat and fai-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
infakes of fat-soluble vitamins, and higher intakes of
carbobydrates. Consumption of these substances is
expecied to increase as people &y o lower dictary
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 {0 be developed, and the food composition data
should be incorporated into the Survey Nutrient Data
Base so that intakes of these substances may be
monitored.

Proftein

Median intakes of protein from food were well above
RDA values for most demographic groups in
1988-91. Diets high in protein can increase urinary
calcium losses and interfere with calcium
conservation when dietary calcinm 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 prevalences of hip fracture in women
over 50 vears 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 may adversely affect
calcium excretion and bone health, the higher-than-
adequate intakes of protein by much of the U.S.
population may be of concemn.

The adverse effects of inadequate intakes of protein
have been described extensively (NRC, 1989a,b).
Median pmotein 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 RDA levels. 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 ef al., 1994}, Because of
high protein intakes by most age-sex groups,

250

including those with low calcium intakes, and the
potential for low protein and low food energy intakes
by eldesly people, the monitoring of dietary proiein
intakes should continwe.

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 aduits 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
dictary intakes do not usuaily cormrelate with serum
vitamin A distribution curves (Joint WHO/UNICEF
Consultation, 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 pattem was previously
observed in children in national surveys done in
1971-74, 1976-80, and 1982-84 (Pilch, 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 from misuse of high
doses of preformed vitamin A in dietary supplements.
Fusther study is needed to make quantifative
estimates of tofal 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 antioxidants 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 degencration, one of the



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 notrients.

Vitamin C.—Although median intakes of vitamin C
from 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 unknown. In addition,
preliminary inspection of serum vitamin C data from
NHANES III 1988-91 raised questions about using
cutoff values derived for other methods of vitamin C
analysis (used in other surveys) to interpret serum
vitamin C values obtained with the more sensitive
and specific methods used in NHANES IIT 1988-91.
Continued monitoring is warranted, but reseasch is
needed to resolve uncertainty about the interpretation
of vitamin C intake data and serum levels.

Vitamin E—Median intakes of vitamin E from food
were below RDA values for ail population subgroups
of people 1 vear of age and older. These data are
difficuit to interpret becanse 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 butf do not
provide antioxidant activity undil the digestive
enzymes in the intestine remove the ester linkage.
Thus, the viiamin E content of a food is likely 1o be
different when the food is analyzed and when it is
consumed, and the food composition data on vitamin
E have litfle 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 o functional indices,
such as iinmune function and profection of LDL
cholesterol from oxidation, are needed to evaluate
vitamin E status in populations. Data from NHANES
1T 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 may be 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 ef al., 1994), and some
epidemiological studics have suggested that
[B-carotene intake may be protective against long
cancer (Shekelle et al,, 1981; Willett, 1590),
However, these resuits have not been observed in all
epidemiological studies (Alpha-Tocopherol Beta
Carotene Cancer Prevention Study Group, 1994), nor
have they been confirmed in clinical irials. Data on
intake of carotenes from food are available in the
NNMRRP, but interpretive criteria are lacking for
assessing dietary intake of carotenes and the
biochemical indicators of carofenoid status. These
criteria are needed before the statns of carotenes can
be evaluated.

Folate

Folate, vitamin By, and vitamin B,, play a role in
homocysteine metabolism, Epidemiologicat studies
have suggested that elevated serum levels of
homocysteine may be a risk factor for atherosclerosis.
High serum homocysteine levels in the presence of
low serum Jevels of folate and vitamin B, have been
associated with an increased risk of a narrowing of
extracranial carotid arteties in elderly people (Selbub
et al., 1995). The use of dietary supplemenis
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 altemative
ways to prevent some types of neural-tube defects.
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 prevalence ib 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 intake of folaie
from food by pregnant females in NHANES HI
1988-91 was below the 1985 RDA value for pregnant
women, The monitoring of folate status should
include intakes from dietary supplements as well as
from food.
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Serum and red blood cell levels of folate were
measured inn NHANES Iil 1988-94, bui there were
analytical problems related 10 the kit used in
NHANES III 1988-91 (Levine et al., 1993). Because
of these prcblems, the bicchemical indices of folate
status were not evaluated in time for consideration in
this report. Issues related to these problems,
proposed adjustinent factors, and interpretation of the
data were evaluated by an LSRO Experi Panel
{Raiten and Fisher, 1994). Improved methodology
for analyzirg foiate in food and blood samples is the
most critical need for further study of folate.

Vitamin B,

Adverse effects of inadequate vitamin B, iniake
inctude neurologic abnomnalities (including
convulsions in infants), dermatitis, impaired immune
function, and aneraia (NRC, 1989a). In addition,
elevated levels of serum homocysieine in the
presence of low serum levels of vitamin B, and folate
have been associated with increased prevalence of
atherosclerosis (Selhub et al., 1995). Chronic high
intakes of vitamin B, as dietary supplements or as
therapies have caused ataxia (the inability to
coordinate voluntary muscular movements) and
neuropathy (degeneration of nerves} (NRC, 1989a).

Median iniakes of vitamin B, from 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 B
requirements and on biochemical and other
techniques for assessing vitamin By nutritional 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 B,,

Compromised absorption of vitamin B,, may lead to
pernicious ancmia. Median intakes of vitamin B,,
from food were above RDA values for all age, sex,
and racial/ethnic groups in the U.S. population.
However, intakes from food and dietary supplements
may not provide sufficient vitamin B,, if absorption
is impaired, as it appears to be in some elderly
people. Serum concentrations of vitamin B,,, which
will be available for NHANES 1l 1991-94, may
prove to be more useful than dictary data for
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evaluating vitamin B, status. 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; Wiiteman

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. Magnesiom deficiency has not been
reported in people with low dietary intakes alone
(NRC, 19892). Research into a possible association
of magnesium intake with hypertension or otber
health ouicome is needed, and further monitoring of
magnesium intake is warranted.

Potassium

Adequate dietary potassium intake appears to have a
beneficial effect on hypertension. In 198891, the
median intakes of potassium from foed in aduits wese
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
angd clinical indicators are not currently available for
evaluating potassivm nufritional status. Furiher
research on the role of potassium intake in the
regulation of blood pressure and on the assessment of
potassiuin status is needed to examine the public
health significance of current intakes. Further
monitoring is warranted.

Zinc

Zinc deficiency can lead to poor appetite, 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 (Hambidge et 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 cbserved low dietary
intakes of zinc cannot be evaluated until adequate



biochemical and/or clinical indicators of zinc status
are available. Further monitoring is warranted.

Copper

Abnormal electrocardiographs (i.e., ventricular
arthythmias) 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,.
1584; Lukaski et al., 1988; Sandstead, 1995).

Median copper intakes from food were below the
lower limit of the Estimated Safe and Adequate Daily
Dietary Intake (ESADDI) (1.5 mg/d) for adolescents
and adults angd for children 3-5 years of age and
females 6-11 yeass of age. Because median daily
copper intakes of adulis in the United States were not
substantially above 1.0 mg, future monitoring of
copper status is warranted.

Sefenium

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
seleninm (and in what chemical form} protects
against cancer and heart disease in humans (Levander
and Burk, 1990; 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 putrition
monitoring. Analysis of serum selenitm levels
measured in NHANES TiI 1588-91 was not available
in time for the preparation of the TRONM;
interpretive criteria will be needed o evaluate the
serum selenium data. Monitoring of selenivmn is
warranted.

Fiuoride

Fiuoride occurs naturally in water or is added to
municipal water supplies. In 1986, the INMEC was
concerned that flucride intakes might be too low for
many people (FIFIS and TJSDA, 1986). In 1589, the
EPONM was likewise concerned that infakes might
be oo low to provide maximal benefits to some
groups, but it noted that the availability of fluoride
has increased and may be approaching levels that
induce mild dental fluorosis (mottled teeth)

(HES, 1988; LSRO, 1989). It may be possible to
estimate the prevalence of motiled teeth and, thus, of
high fluoride intakes, from the NHANES III 1988-94
dental-examination data. Data are not currently
available in the NNMRRP surveys to evaluate
fiuoride intakes. Because the availability of fluoride
has increased and food contributes only smatl
amoupnts of fluoride, monitoring the diet for fluoride
intake is not very useful for cursent public health
CODCEYDS.

Phosphorus

Consumption of dieis high in phosphoros and protein
can adversely affect calcium metabolism and increase
urinary calcium excretion (NRC, 1989ab). Adverse
effects of high phosphorus intakes have not been
observed in hwnans when calciom intakes are
adequate; however, the effects of high phosphorus (as
phosphate) intakes on caicium losses may be of
concem when calcium intakes are low (Calvo, 1993).
Median phosphorus intakes froin food were at or
above RDA values in 1988-91; however, calcium
intakes from food were consistently below RDA
values for adolescent and aduit 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 inferactions
between phosphorus and calcium may result in
adverse effects on calcimm metabolism, monitoring of
phosphorus intakes should continne. (See "Protein,”
above.)

Not current public health issues
Thiamin, riboflavin, and niacin
Adverse effects of inadequate intakes of thiamin,

riboflavin, and niacin are well-characterized. There
is little evidence that high intakes of thiamin 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, 19893z).
Median intakes generally appear 10 be adequate, and
no other evidence suggests thai 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.

lodine

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). Uniil recently, iodine intakes were estimated
in the Tota. Diet Study. Data from that study
indicated that mean iodine intakes from food were
above RDA. vatues for all age-sex groups assessed.
Todine 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 Nuirient Data
Base. No epidemiological or clinical evidence
snggests that low or high iodine intakes are currently
of public health concem in the United States.
Monitoring the diet for iodine intake is not very
useful for current public heaith concermns.

Comparison with EPONM and JNMEC
classifications

Most of the evalvations of individual nutrienis 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, calcinm, and sodium were again classified as
current public health issues. Changes from previous
evaluations in this report included classifiying total
carbohydrate, vitamin E, vitamin B,, 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
carbohydraie 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., fiuits,
vegetabies, and grains). This objective reflects the
recommendations shown in the 1990 Dietary
Guidelines for Americans and the Food Guide
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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
mutrients 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 nuiritional and
nutrition-related health states of the U.S. population.
This is the first assessment for the NNMRRP of
monitoring priority status for polyunsaturated and
monounsaturated faity acids, trans faity acids, fat
substiiutes, sngars, selenium, and iodine.

Recommendations for future nutrition
monitoring and research activities

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. For food
components that are current public health issues, the
program should monitor appropriate anthropometric,
biochemical, and clinical indices of nutritional staius
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 concems, the program should
monitor appropriate biochemical and clinical indices
of nutritional status and nutrition-related health siatus.
The monitoring of biochemical and clinical indices is
not recommended for food components that are not
current public health issues; 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
inferpretive criteria to link monitoring data to
functional or health cutcomes; 2) to improve
biochemical assays; and 3) to improve food
composition data. Table 9-4 presenis
recommendations for future research for use in



Table 9-4. Recommendations for further research for national nutrifion monitoring in the United States

Classification and food component’

Recommended ressarch action®

Current public health isspe

Food energy

Total fat
Saturated fatty acids
Cholesterol

Iron

Calcium

Sodinm
Potentiai public health issae for which
further shady is reguired

Total carbohydrate
Dietary fiber

Sugars

Monounsaturated
fatty acids

Polyunsaturated
fatty acids

Trans fatty acids

Protein

Fat substitutes

Vitamin A

« Develop interpretive criteria to link monitoring data to functional ouicomes
or health ouicomes.

» Improve food composition data,

» Improve food composition data
» Improve food composition data.

«» Develop interpretive criteria to link monitoring data to fanctional outcomes

or health ontcomes.

+ Develop interpretive criteria to link moritoring data to fonctional outcomes
or heaith cutcomes.

« Tmprove food composition data.

+ Improve food composition data.

« Develop interpretive criteria to link monitoring data w functional cutcomes
or health ouicomes.
» Improve food composition data

+ Develop interpretive criteria to link monitoring data to functional outcomes
or health ontcomes (e.g., metabolic effects of sugars such as high-fruciose

COMm Symp).
+ Improve food composition data,

+ Improve food composition data.

» Improve food composition data.

» Develop interpretive criteria to link monitoring data to functional outcomes
or health ouicomes.
« Improve food composition data.

« Develop inierpretive criteria to link monitoring data to fonctional outcomes
or health ontcomes (e.g., effects of high phosphorus and high protein
intakes on bone density when calcium intakes are low).

+ Develop interpretive criteria to link monitoring data to functional outcomes
or health outcomes (e.g., cutoff values for serum retinol in children),

+ Improve food composition data,

Develop interpretive criteria to link monitoring data to functional outcomes
or health outcomes,
Improve food composition data,

-
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Table 9-4. Recommendations for further research for national nutrition monitoring in the United States—
continued

Classification: and food componeat! Recommended research action®

Carotenes » Develop interpretive criteria to link monitoring data to functional outcomes
or heaith ontcomes.
» Improve food composition data.

Vitamin C » Develop interpretive criteria ¢o link monitoring data to functional outcomes
or health outcomes.
» Improve biochemical assays.
» Jmprove food composition data.

Vitamin E » Develop interpretive criteria to link monitoring data to functional outcomes
or health ouicomes.

Folate » Develop interpretive criteria to link monitoring data o functional outcomes
or health outcomes.
» Improve biochemical assays.
s Improve food composition data.

Vitamin B, + Develop interpretive criteria to link monitoring data to functional outcomes
or health ouicomes.
= Improve biochemical assays.

Magnesium + Develop interpretive criteria to link monitoring data o functional outcomes
or health outcomes.

Potassium » Develop interpretive criteria io link monitoring data to functional outcomes
or health onicomes,

Zing » Develop interpretive criteria to link monitoring data to functional outcomes
or health ontcomes.
+ Tmprove biochemical assays.

Copper + Develop interpretive criteria to link monitoring data to functional outcomes
or heaith outcomes.
= Improve food composition data.

Selenium +» Develop interpretive criteria to link monitoring data to fusctional ontcomes
or health outcomes.

Phosphors + Develop interpretive criteria to link monitoring data to functional cutcomes
or health outcomes (e.g., effects of high phosphorus and high protein
intakes on bone density when calcium intakes are low).

"Pyrther research actions are not recosunended at this time for nutrition monitoring purpeses for food components not listed here
{alcoho!, fluoride, iodine, vitamin B,,, thiamin, riboflavin, and niacin), although further monitoring is recommended for all of them.
2Recommended 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 nuirient shonld be considered high
prionity. The Expert Consultants and LSRO regarded recommended monitoring activities as separate from recommended research actions.
Further monitoring 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 considesed of high priority.

Gaps in knowledge

The gaps in knowledge about food composition, food
consumption and mutrient intake, and nutritional
status and nutrition-related health status identified in
previous chapters were evident as the Expert
Consultants and LSRO assigned monitoring priorities
for food components. A lack of knowiedge about
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 wete not yet available for consideration. In
some cases, questions about the methodology used in
NHANES I 1988-91 and appropriateness of cutoif
values established on the basis of other
methodologies will have to be resolved before the
data can be interpreted.

Recommendations

» Continue monitoring of focds consumed by
individuals to examine differences in food
consumption pattems among population subgroups
and 1o track progress toward meeting Healthy
People 2000 objectives and adopting dietary
recommendations in the Food Guide Pyramid.

« Monitor nuirient intakes from foods and from
dietary supplements,

+ Continge monitoring appropriate anthropometric,
biochemical, clinical, and hematologic indicators of
nuiritional status,

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

+ Continue monitoring nutrition-related heaith
conditions, including low birih weight, growth
status in children, overweight in adults, seram
lipids, hypertension, osteoporosis, and ancmia.
Monitoring efforis should not be limited to these

conditions and should continue to include other
diseases with a nutritional component, such as
diabetes mellitus, dental conditions, and galibladder
disease.

« In future nutrition monitoring reports, nuirition
monitoring assessments should be based on heaith
conditions and nutrient intakes of public health
CORCEI.
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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 nutritionat and nufrition-relaied heaith
status of the U.S. population, with particular
emphasis on high-risk subgroups, such as low-income
and certain minority groups.

The comerstone surveys of the NNMRRP (CSFII and
NHANES) provide a unique opportunity for the
compiehensive and coordinated evaluation of the
dietary, behavioral, anthropometsic, clinical, and
biochemical status of the U.S. population and certain
subgroups considered o be at high risk for nutrition-
related problems. The need to continue these two
comerstone 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 collected from a single,
large, nationally representative sample of people.
Meaningful comparisons of heaith 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 io use the complex
survey designs of the comerstone 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,
ceniralized laboratory analyses with well-defined
protocols and quality-control procedures, although
difficuit, 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 difficuit. Finally, collecting data in
future nutrition surveys at the national Ievel should
permit comparisons with information from other
cycles of these surveys. Trends in the dictary,
nutritional, and nutrition-related health status of the
.S, population can then be identified and monitored,
and the information can be used to recommend
appropriate interventions fo improve Americans'
health.

Comparability among the surveys has been improved
since the publication of the second nutrition
monitoring report (LSRO, 1989). To aliow more
direct comparisons among surveys, a commmon set of
population descriptors 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 aund statistical reporting
standards for NHANES IIl 1988-91 and CSFII
1989-91 reports was developed by an HNIS/NCHS
Analytic Working Group in 1993 (HNIS/NCHS
Analytic Working Group, 1993; see also app. Iil).
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 smveys. Use of these
common entities should continue, and further
consideration should be given to developing more
common descriptors ihat could be recommended for
acToSS-SHEvVey COmparnisons,

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

recorunendations are

s National Survey Data on Food Consumption: Uses
and Recommendations (NRC, 1984),

« Nutrition Monitoring in the United States:

A Progress Report from the Joint Nutrition
Moritoring Evaluation Committee (HHS and
USDA, 1986),

» Nutrition Monitoring in the iJnited States: An
Update Report on Nutrition Monitoring (LSRO,
1989),

*« Ten-Year Comprehensive Pian for the National
Nutrition Monitoring and Related Research
Program: Notice (HHS and USDA, 1993),

* Nutrition Monitoring: Progress in Developing a
Coordinated Program (GAO, 1994),

s Nugrition Monitoring. Data Serve Many Purposes;
Users Recommend Improvements (GAC, 1995a),
and

« Nutrition Monitoring: Establishing a Model
Program (GAO, 1995Db),

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

General

+ Support basic rescarch and epidemiological studies
by Federal agencies and academia or assume the
responsibility 10 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 nse of
NNMRRP data for public policy decisions rely
upon the validity of the inferpretive criteria. Part
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 nuiritional
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 {o examine relationships
and inferactions among the many types of data
collected for NNMRRP surveys.

Encourage and support efforts of agencies that
pariicipate in the NNMRRP to publish survey and
surveillance system data in agency reports and
peer-reviewed scientific jowmnals. Althongh
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
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 users. This
capability enhances the States’ abilities to vse
NNMRRP data. Consideration should be given o
implementing a system in which States can obtain
NNMRREP data that pestain to their specific needs.
Any sysiem for electzonic data transfer must
require strict adherence 10 quality-conirol critesia
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 the types of data and analyses available
from all surveys and surveillance systems of the
NNMRRP. Such a catalog should be pattemed
after the Caralog of Electronic Data Products
{NCHS, 1994). The currently available Nutrition
Monitoring in the United States: The Directory of
Federal and State Nutrition Monitoring Activities
(IBNMRR, 1992) could be expanded or
supplemenied by a more comprehensive listing of



data that are available on tape, disketie, or
CD-ROM or as pubhished repoits. Such a
comprehensive source document on the entire
NNMRRP would be quite valnable to research
investigators, State agencies, and others.

» Start plarming 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 t0 be included in the next
comprehensive S-year report, is critical.

National food-supply determinations and
household-based food expenditures

» Continue to collect reliable food-supply data from a
variefy of government and privaie sources and 1o
calculate estimates of the {otal available food
supply, per capita consumption, and nufrient
availability annually.

» Continue fo 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 focd away from home. Expand
efforts to capture information for food away from
home by type of food item and by facility where
food is eaten (e.2., 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 mvolve coordination with the food industry
and other groups to inciease the accuracy of
methods, improve data quality, and make food
composition data more accessible.

+ Enhance communication beiween 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 Individual Food Intake Surveys
(Survey Nutrient Data Base).

+ Improve aud expand food composition data for
total fat, fatty acids including trans fatty acids, fat
substituies, dietary fiber, vitamin A, carotenes,
vitamin C, folate, sodium, copper, cholesterol, total
carbohydrate, and sugars., Incorporate food
composition data for selenivm into the Survey
Nufrient Data Base,

» Continue to collect and compile food composition
data for analytical research purposes and {o use,
develop, and maintain nuirient 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 eptities because their
data are used in very different ways.

« Continue to develop a survey putrient data base for
trend analysis that will permit food composition
data added in the future €0 be nsed to analyze food
consumption data collected earlier,

+ Create and maintain a product-specific data base for
the nutrient composition of dietary supplements 8o
that nuirient intakes from supplemenis—as well as
from foocds—can be analyzed.

Food consumption and nutrient intakes

« Continue monitoring foods consumed by
individuals {0 examnine differences in food
consumption patterns among population subgroups
and to frack progress toward meeting Healthy
People 2000 objectives and adopting dietary
recommendations in the Food Guide Pyramid and
the Dietary Guidelines for Americans.

+ Monitor nutrient ingakes from foods and from
dietary supplements.

= Suppost research to determine the mean and
variance of requirements for each nuirient, This
information is needed to adeguately assess the risk
of dietary inadeguacies and excesses in the U.S,
population,
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= Support research to determine whether nutrient
reguirements 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 undemmeporting.

« 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

+ Continue monitoring indicators of nufritional status,
including anthropometric, biochemical,
hematologic, and clinical measures, and of
nutrition-related healih conditions, including low
birth weight, growth status in children, overweight
in adults, serum lipids, hypertension, osteoporosis,
and anemia. Monitoring efforts should not be
restricted 1o 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
bigchemical and other methodologies used to assess
nutritional status and nutrition-related health status.

+ Explore links between nuiritional status, particularly
anthropomeiric indicators, and food insufficiency.

» In futare nutrition monitoring reports, nutrition
monitoring assessmenis should be based on health
conditions and intakes of nutrients of public heaith
concemn.
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Knowledge, attitudes, and behavior
assessments

» Continue coordination among Federal agencies to
enhance the collection and use of survey data on
diet, ntrition, 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 nutzition issues and of heaith-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 o the
fow levels of physical activity in the general
population and in population subgroups and factors
that influence people to become more active and 10
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

Adolescents
dietary supplement use, 147
dieting and weight control, 211, 213
drinking aleoholic beverages, 229-230
exercise behavior, 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
overweight, 171-176, 177, 178, 179
percentage using certain foods and alcoholic beverages,
107-116, 115
self-perception of body weight, 206, 207
Adulis
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 confrol serum cholestesol,
231, 232
dietary supplement use, 144, 145, 146, 147
dieting and weight control, 209-211, 212
discretionary salt use, 121
drinking alcohelic beverages, 229-230
exercise behavior, 211, 213, 214, 218§, 216, 217, 218
hemoglebin concentration, 166-168
hypertension, 187-191
knowledge about dietary fats and cholesterol, 225
nuirient iniakes, 132, 133, 134, 135, 136, 138, 139, 140,
141142
ostepporosis and osteopenia, 191-193
overweight, 1756-182
perceived adequacy of own diet, 225-229
perceived importance and use of dietary guidance, 220, 221,
222
percentage using certain foods and alcoholic beverages,
107-116, 119, 120
self-perception of body weight, 206, 207, 208, 209
serum vitamin A, 164-166
souzces of nulmition information, 222-223
use of nutrient panel on food labels, 224
weight loss practices, 210-211, 212
Age
disfribution, 23
Aleokol
monitoring priority assessment, 247

Alcohol m foods, 91
Alcobolic beverages
household expenditures for, 61, 63
household use of, §8
tntake, 153, 225-230
mean ethanol intake, 118
per capita consumpHon, 45-46
percentage of people using, 118-121
Amertcan Indians
body mass index of children, 175-176
low bisth weight, 170-171
Iow hemoglobin or hematocsit in pregrancy, low income,
170, 171, 172
nutrient intakes of adults, 139, 141-142
Anemia
awareness of relationship to on, 220
Antioxidant vitamins
menitoring priority assessment, 250-251
Ascorbic acid, see Vitamin C
Asian/Pacific Islanders
low birth weight, 170-171
low hemogiobin or kematocrit in pregnancy, low income,
170, 171, 172
Assessment of Nutritional Status and Immune Function During
the Ranger Training Course, 7

Behavigral Risk Factor Surveillance System (BRFSS), 12, 21, 24,
201, 203, 213, 214, 215, 229, 234
Beverages
household expenditures for, 61, 63
iniake, nonalcoholic, 113, 115
per capita consumption, 4546
Blacks
breastfeeding, 204-206
dietary supplement use by, 144-145
food insufficiency, 125
bypertension, 150
overweight in aduits, 178, 181-182
perceived adequacy of own diet, 225-227
percentage meeting recommended fat infakes, 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
sge giso Serum cholesterol
Body mass index (BMI), 171, 173, 175, 176, 180, 181, 182
Body weight

267



actual vs. self-perceived, 207-209

seif-perceived, 206-207

self-perceived and weight loss aitempts, 206, 209, 210
Bone mineral density, 191-193
Breastfeeding, 204-206

C

Calcium
avatlability wends, 47, 438
awareness of diet-heaith relationships and, 216, 219-220
food composition data on, 77, 9
food sources of, 48, 49
intake from food, 127, 128, 129, 131, 134, 135, 136, 137,
138, 139, 140, 142, 143, 1531, 152
monikoring priority assessment, 248
osteoporosis and, 191-193, 196
trends in intake, 148, 149
Calories, see Pood energy
Cancer
antioxidant vitamans and, 250-251
awareness of relationship to dietary fiber, 220
Carbohydrate, total
availability trends, 46-47
energy intake from, 132, 133, 143
food composition data on, 90
food sources of, 48, 49, 50
moniforing priority assessment, 248
trends in energy intake from, 148, 149
Carotenes
availability trends, 47, 48
food composition data on, 81, 91
food sources of, 48, 49
monitoring priority assessment, 250-251
Cataracts
antioxidant vitamins and carotenes, 250, 251
Children
dietary supplement use, 144, 145, 146, 147
discretionary salt use, 121
growth status indicators, 171-176, 177, 178, 179
hemoglobin concentration, 166-168
nutrient intzkes, 127, 128, 129, 130, 131, 132, 133, 134
percentage using certain foods, 107-116
serum vitazin A, 164-166
water consumption, 117-118
Chelestercl, see Dietary cholesierol, HDL cholesterol; LDL
cholestercl; Senum cholesterol
Coefficient of variation, 21
Coffee
household expenditures for, 61, 63
per capita consumption, 45, 46
percentage of people usiag, 115
iotal avasiable supply, 39
Comparability of data, 19, 28
Censumer Expenditure Survey (CES), 9, 53, 55-58, 59-63, 68, 6%
Ceonsumer unit, 57
Continuing Survey of Food Intakes by Individuals, see CSFI]
1985-86; CSFII 1985-91
Copper
availability trends, 47, 48
food composition data on, 77, 92
food sources of, 48, 4%
intake from food, 127-128, 134-136, 138, 139, 143, 152
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monitoring priotity assessment, 253

Coronary heast disease
blood lipid levels, 182-187, 195
see alse Heart disease

Cross-sectional studies, 28, 29

CSFII 1985-86, 10

CSHI 198991, 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, 226, 230, 231, 241, 261

Cuban Americans
food sowces of nufrients, 121
nutrient intakes from food, 126-127, 129-131, 133-134, 136,

138, 139

see also Hispanics

Catoff values, 28

Current public health issues, 239-242, 246-248, 2553

D

Dairy products

household expenditures for, 60, 61, 62, 65

hounsehold use of, 65, 66

peT capita consumption frends, 43

total available supply, 37, 38

see also Milk and milk producis
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 overweight, 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
Dietary cholesterol

availability trends, 47

awareness of diet-health relationships and, 216, 219, 221,

230231

focd composition data om, 75, 87, 90

food sources of, 48, 49

intake from food, 130, 132-133, 138-139, 142-144, 152

monitoring priority assessment, 246-247

autritton knowledge aboug, 225

perceived adequacy of diet in, 226, 228

perceived importance of dietary guidance on, 221-222
Dietary data

criteria for assessment, 102-103

dietary recalls, 99, 101

food disappearance data, 35

food records, 99, 101

honsehold food use, 63, 68

Limitations, 105-107

pes capita consumption, 36, 3946

24-howr 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, 136, 142, 143

monitoring priosity assessment, 248

perceived adeguacy of diet in, 226, 227, 228, 229



perceived importance of dietary guidance on, 222
see also Fiber (dietary)
Dietary guidance
perceived importence of, 220-222
Dietary Guidelines for Americans, 104, 121, 130, 148, 150G, 151,
152, 221, 228, 242, 254, 263
Digtary 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, 214, 219, 221, 230.231
Dieting and weight control, 209-211
Drinking water
intake, 117-118, 133

E

Eating habits and patterns
away from home, 59, 64
Economic costs of nutrition-related health services, 159
Educational levels
breastfeeding frends, 204
dietary supplement use, 144-145
use of nukrient panel on food labels, 224
Eggs
household expenditures for, 60, 61, 63
household use of, 65, 66
percentage of people using, 113, 116, 151
per capita consumption trends, 39, 42, 43
total available supply, 38, 3%
Elderly people
blood lipids, 182-187
bone mineral density, 191-193
dietary supplement use, 145, 146, 147
hemoglobin concentration, 166, 168
hypertension, 187.191
nufrient intakes, 135-136, 139
osteoporosis and osteopenia, 191193
overweight, 176-182
percentage using certain foods and alcoholic beverages,
107-116, 118-120
serom vitamin A, 164-166
water consumption, 117-118
Estimated Safe and Adequate Daily Dietary Intakes (ESADDI),
104
Ethanol, see Alcohol; Alcoholic beverages
Ethnic groups, see Racefethnicity; and specific ethmic groups

F

Fat, total
availability trends, 4647
awareness of diet-health relationships and, 216, 221
energy intake from, 130, 132-134, 138-139, 142, 143, 152
food eomposition data on, 75, 82, 90
food sources of, 48, 49, 50
moniforing priority assessment, 246-247
nuirition knowledge about, 225
perceived adequacy of diet in, 226, 228
perceived importance of dietary guidance on, 221
trends in energy intake from, 148, 148, 150

see also Dietary cholesterol; Lipids and lipoproteins; and
specific types of fatty acids
Fats and oils
household expenditures for, 61, 63, 67
household use of, 67
per capita consuraption trends, 43-44
percentage of people using, 113, 116, 151
total available supply, 37, 38
Pat-soluble vitamins, see Vitamin A; Vitamin I¥; Viiamin E;
Vitamin K
Fat substitutes
food composition data on, 93
monitoring priority assessment, 250
Fatty acids
emergy intake from, 132, 133, 138, 139, 152
food composition data on, 79, 80
food sousces of, 48, 49
see aiso Monounsaturated fatty acids; Polyunsaturated fatiy
acids; Saturated fatly acids; mrans faity acids,
Fiber (dietary)
awareness of diet-health relationships and, 216, 219-220, 222
food compositien data en, 73, 90-51
perceived adequacy of diet in, 226, 227, 228, 229
perceived importance of dietary guidance on, 222
see also Dietary fiber
Frrst National Health Examination Survey, see NHES T 1960-62
First National Health and Nuirition Examination Survey, see
NHANES I 1971-74
Fish
household expenditures for, 60, 61, 62, 64
household use of, 64
per capita consumption of, 39, 40
total available supply, 37, 38
see aiso Meat, poultry, and fish
5 A Day for Better Health Bageline Suarvey, 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
monitoring priority assessment, 253
Folacin, see Folate
Folate
availability trends, 47, 48
food composiden data on, 76, 87, 92
food sowrces of, 48, 45
intake from food, 128, 129, 130, 134, 135, 136, 137, 138,
139, 140, 142, 143, 152
moniforing priovity assessment, 251-252
Folic acid, see Folate
Food composition changes, 89, 93-95
Feood composiiion data
accuracy of, 79-83, 93, 94
analytical methods, 79-81, 90-93
availability of, 71, 73, 74, 84
cost, 74, 81
data quabty, 81-83, 96
imputed values, 83
limitations of, 8§6-88, 94
Nutzient Retention Factors File, 78, 85-86
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nutrienis and other food constifuents reported by, 71, 73,
75-78
notrition labeling values, 82-83
Primary Data Set, 78, 83-84
priority for analysis, 74, 79, 94, 96
quality evalvation of, 81-82, 86, 89, 90-93, 96, 103
Recipe Calcnlation Program, 78, 86
Recipe File, 78, 83
research data bases, 71, 73, 7477
souzces, 71, 73, §2-83
standard reference material, 79
survey nuirient data bases, 74, 78, 83-86
uses, 86-88, 94
variabilify, 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 enerpy
availability trends, 47
food sources of, 48, 49, 50
intake, 127, 128, 129, 130, 131, 135, 136, 138, 139, 141,
143, 152
monitoring priority assessment, 246
trends in intake, 148
Food expenditures, 59-65, 67-68
Food Guide Pyramid, 122, 150, 153, 254, 257, 263
Food insufficiency, 122, 125-126, 152
Focd label
use of auinient panel, 224
Food Label and Package Survey (FLAPS), i4
Food safety
perceived safety of foods, 220, 221
Food sources of nutrients, 121-122
Food supply
nutrient availability, 46-48
trends in per capita conswmption, 39-46
wends in total available focd 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, 63
household use of, 65
per capita consumption, 44, 43
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, 95-98, 153-154, 196-197,
235.236, 257

General concepiual model, 3-6, 33-34, §3-54, 71-72, 99-100,
155-160, 201-2062

Grains and grain products
household expenditures for, 61, #3, 67
per capita consumpton, 44, 45
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perceniage of people using, 107-108, 151
perceived importance of dietary guidance on, 222
total available supply of, 37, 38

Grocery shopping
perceived importance of factors in, 220

Growth statas of children, 171-179, 194

H

HDL cholesterol, 183, 185-i86, 195
Health and Diet Suwrvey (HDS), 13, 201, 203, 225, 231, 234
Health siatus, 159
Healthy People 2000 objectives, 104, 121, 148, 150, 151, 152,
174, 177, 179, 182, 194, 195, 208, 214, 215, 228, 242, 246,
254, 257, 263
Heart disease
awareness of relationship o being overweight, 219
awareness of relationship to fat, saturated fat and cholesterol,
219
awareness of relationship io salt or sodiam, 219
see also Coronary heayt disease
Height fer 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, 173
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
tow birth weight, 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
Househoid
income, 23
size, 22-23
size in 21-meal-at-home equivalent people, 55, 57
Hypesiension
awareness of relationship to being overweight, 219
awareness of relationship to sait or sodium, 219-220
compliance with medical advice to control, 231
prevalence, 187-191, 195-196

Import share, 37, 39
Infants
breastfed, 204-206
dieary 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 assessinent, 254



Hron
availability trends, 47, 48
awareness of diet-heatth relationships and, 216, 219-220
foed composition data on, 77, 92
food sources of, 48, 45
intake from food, 127, 128, 129, 131, 134, 135, 136, 137,
138, 135, 140, 141, 142, 143, 152,
monitoring priozity assessment, 248
perceived adequacy of diet in, 226, 227, 228, 229
trends in intske, 148, 149
Yron deficiency, see Hemoglobin concentration

L
LDL cholesterol, 183-184, 165
Legumes
per capita consumption of, 44
percentage of people using, 113, 116
total available supply of, 37, 38
Lipids see Fat, total
Longitudinal Followrup to the 1988 National Matemal and Infant
Health Survey {(NMIHS), 9, 102, 146, 152
Low birth weight, 168-171, 194
Low-density Upoproteins (LDL), sze LDL cholesterol
Low-income populations
awareness of health problems related to nutrient intakes and
being overweight, 219-220
breastfeeding, 204-206
dietary supplement use by, 144, 145
food msufficiency, 122, 125, 126
growth status in children, 176, 179
hypertension, 188
low birth weight, 168-171
low hemoglobin or hematocerit in pregrancy, 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

Magnesiuom
availability trends, 47, 48
food composition data on, 77, 92
food sources of, 48, 49
inteke from food, 128, 129, 131, 134, 135, 136, 138, 139,
142, 143, 152
monitoring priorify assessment, 252
Meat, poulizy, and fish
household expendinwes for, 60, 62
hiousehold use of, 64
per capita consumption fends, 39
percentage of people usiag, 113-114, 151
total available supply of, 37, 38
see aiso Red meat; Pouliry; Fish
Mezican Americans
alcohol and aicoholic beverage consumption by, 118, 120-121
dietary supplement use by, 146-147
dieting and weight control by aduits, 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
kemoglobin concentration, 166-168
hyperiension, 187-188
LBL cholesterol, 183-184
low bizth weight, 168-171
low hemoglobin or hematoerit in pregnancy, low income,
170, 171, 172
nufrient intakes from food, 126-144
osteoporosis and osteopenda, 191-163
overweight in aduits, 175-180
self-perception of body weight by adulis, 206-205
serum toial cholesterol, 182-183
serum vitamin A, 164-156
water consumption, 117, 118
Military personrnel
self-perception of body weight of female recruits, 206-207
Milk and rmilic products
household expenditures for, 60, 61, 62, 85
household use of, 65, 66
per capita consumption trends, 43
percentage of people using, 110, 112-113, 151
total available supply of, 37, 38
Mirerals, see Calcium; Copper; Fluoride; Iodine; Iron;
Magnesium; Phosphorus; Potassium; Selenium; Sodium; Ziac
Money value of food used at home, 57
Monitoring priofity assessments, 239-256
Monounsaturated fatty acids (MUFA)
availability trends, 47
energy intake from, 132, 133, 143
food composition data on, 92
food sources of, 48, 49
monitoring priority assessment, 249
MUFA, see Moncunsatavated faify acids

National Ambulatory Medical Care Survey (NAMCS), 8, 159,
i62

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

and Infant Health Susvey (NMIHS)

National Nutrient Data Bank (NNDB), 14, 71, 86, 94

National Nutrifion and Health Exammation Surveys,
see NHANES 1 1971-74; NHANES 1I 1976-80; NHANES I

i988-91

National Nutrition Monitoring and Related Research Act, 1

National Nufrition Monitoring and Related Research Program
(NNMRRP), 1, 3, 5, 7-15, 16, 19, 21, 24, 28, 33, 51, 53, 55,
94, 99, 101, 106, 1256, 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

National Vital Statistics Program, 162, 163, 170, 171, 194
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Nationwide Food Consumption Surveys, see NFCS 1977-78;
NECS 1987-88
NFCS 1977-78, 11, 26, 53, 55-58, 63-68, 69, 74, §3.94, 102,
117-118, 144, 147, 148, 149
NECS 1987-88, 10, 13, 25, 26, 27, 53, 55-38, 63-68, 69, 74,
93.94, 102, 122, 124, 147, 148, 149, 203, 222, 223, 234
NHANES T 1971-74, 8, 11, 152, 162, 165, 172, 177, 178, 179,
181, 182, 186, 187, 188, 189, 180, 194, 195
NHANES II 1976-80, 8, 11, 24, 94, 147-148, 152, 162, 163, 168,
172, 176, 177, 178, 179, 181, 182, 186, 187, 188, 189, 190,
194, 195
NHANES I 1988-G1, 8, 10, 13, 19, 21, 24, 25, 26, 27, 74, 94,
89, 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, 83, 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 1 1960-62, 8, 11, 162, 178, 179, 181, 182, 186, 187, 188,
189, 1580, 194, 195
Niacin
availability trends, 47, 48
food composition data on, 76, 92
foed sources of, 48, 49
intake from focd, 128, 129, 135, i35, 139, 143, 152
monitoring pricrity assessment, 253-254
Non-Hispanic blacks
alcohol and alecholic beverage consumpton by, 118, 120-121
dietary supplement use by, 146-147
dieting and weight conirol by adolescents, 211, 213
dieting and weight conizol by adulis, 209-212
drinking alcoholic beverages by adolescents, 223-230
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 conceniration, 16€-168
hyperiension, 187-188
1.Di cholesterol, 183-184
low birth weight, 168-171
low hemoglobin or hematocrit in pregnancy, low income,
170, 171, 172
nuirient 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 toial cholesterol, 182-183
serum vitamin A, 164-166
water consumption, 117, 118
see also Blacks
Non-Hispanic whites
alcokol 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 adulits, 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

272

growth status in children, 171-176
HDAL cholestercl, 183, 185-186
hemoglobin concentration, 166-168
hiypertension, 187-188
LDL cholesterol, 183-184
low birth weight, 168-171
low hemoglobm 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 aduits, 176-180
self-perception of body weight by adelescents, 206-207
self-perception of bedy weight by adults, 206-200
serinn total cholesterol, 182-183
serum vitamin A, 164-166
water consumpiion, 117, 118
see also Whites
Nomresponse in surveys, 24-25
Not carrent public health issues, 239-242, 253-254, 256
Nutaent availability, 36, 4648
Nutrient composition of foods, see Food composition data
Nutrient density, 103-104
Nutrient intakes from foad
by adolescents, 130-138
by adulis, 132-136, 138, 142
by children, 127-133
by infants, 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
seif-assessment of, 225-229
Nutfrients, see specific nulrients
Nutrition 1nformation
preferred sources, 222-223
sources, 222
Nuwrition Labe! Format Studies, 12
Nuirition Labeling and Education Act of 1950, 50
Nutrition-related health status, 159, 162-163, 168-193, 194-196
sez aiso Low birth weight; Growth status in children;
Overweight in adults; Blood Lipids; Serum cholesterol;
Hyperiension; Osteoporosis
Nuiritional and Physiological Assessment of the Special Forces
Assessment and Selection Course, 7
Nuimitional 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
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Office visits to physicians, 159

Osteoporosis and osteocpenia
awareness of relationship to calcium intake, 220
bore 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, 206-200
weight loss practices, 211-212
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Pediatric Nufrition Swrveillance System (PedNSS}, 7, 22, 26, 27,
28, 162, 163, 172, 176, 179,
Per capita consumption, 33, 35-36, 39-45
Phosphorus
availability trends, 47, 48
food composition data on, 77, 92
food sources of, 48, 49
intake from fcod, 128, 128, 133, 136, 143
monitoring priority assessment, 253
Physical activity/exercise, 211, 213-216, 217-218
Polyunsaturated fatty acids (PUFA)
availability trends, 47
energy intake from, 132, 133, 143
foed compositior data on, S0
food sources of, 48, 49
monitoring priority assessment, 249
Population changes, 22-24
Population group coverage, 21-22, 24
Potassinm
availability trends, 47, 48
food composition data on, 77, 92
food sources of, 48, 42
monitoring priority assessment, 252
Potential public health issues, 239-242, 247253, 255-256
Poultry
heusehold expenditures for, 60, 61, 62, 64
household use of, 64
per capita consumption of, 39
total available supply of, 37
see also Meat, pouliry and fish
Pregnancy
Iow hernoglobin or hematocrit in low-income females, 170,
171, 172
nutrient intakes in, 142-144
Pregnancy Natition Surveiflance System (PNSS), 7, 22, 26, 27,
28, 162, 163, 169, 170, 171, 172, 194
Prepared foods
household expenditures for, 61, 63, 7
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
inteke from foed, 127, 128, 129, 135, 136, 143
monitozing pricrity assessment, 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 Ricans; Asian/Pacific Islanders; American
Indians;

Ranger School Nutrition Infervention Study, 7
RDA, see Recommended Dietary Allowances
Recommendations
food composition and survey nuitient data bases, 96-97, 263
food consumpiion and nutnient intake, 154-153, 263-264
future nutzition monitoring activifies, 254
foture research activities, 255-257
general, 257, 262-263
household-based estimates of food consumption and
expenditures, 69, 263
knowledge, attifudes, and behavior assessments, 236-237, 264
nutmitional status and nutrition-related health measurements,
197, 264
populaticn-based estimates of the food supply and foed and
nutsient availability, 51, 263
strengthening the NNMRRP, 262-264
Recommended Dietary Allowances, 104, 126
Recommended Energy Infakes, 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 Meat, pouly and fish
Regions of United States, 64, 65, 67, 68
Response rates for surveys, 24-26
Riboflavin
availability treads, 47, 48
food composition data on, 76, 92
food sources of, 48, 49
intake from feed, 128, 129, 135, 136, 139, 143, 152
monitonng priority assessment, 253-254

S

Salt {sodium chloride}
awarerness of diet-heaith 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 impozrtance of dietary guidance on, 222
see also Sodium
Sample weights, 26
Saturated fatty acids {(SFA)
availability tzends, 47
awareness 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 assessment, 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, 102, 127,
130
Second Nationai Health and Nutrition Examination Survey,
see NHANES Ti 1976-80
Selenium
food composition data on, 88, 92
monitoring priority assessment, 253
Serum cholesterol
awazeness of, 231
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compliance with medical advice io control, 231
HEL cholesterol, 183, 185-185, 195
LDL cholestercl, 183-184, 195
total cholesteroi, 182-183, 186-187, 195
Shortness, see Height for age of children and adolescents
Sodium
food composition data on, 77, 92
intake from food, 128, 129, 134, 135, 136, 139, 143, 152
monitoring priority assessiment, 248
Soft drinks
household expenditures for, 61, 63, 67-68
household use of, 67
per capita consumption of, 45, 46
percentage of people uasing, 151
Standard error, 21
Starch
food composition data on, 75, 93
Statistical criteria for data evaluation, 19-21, 26
Strong Heart Dietary Survey, 9, 102, 126, 139, 141-142 i
Sugars
food composition data on, 75, 93
household expenditures for, 61
household use of, 67
monitoring priority assessment, 249
per capita consumption of, 41, 44-45
percentage of people using, 116
total available supply of, 39
Survey of Army Female Basic Trainees, 7, 12, 203, 206-207
Sarvey of Heights and Weights of American Indian School
Children, 8, 162, 163, 172, 175, 176

I

Tea
per capita consumption of, 41
percentage of people ysing, 113, 115
total available supply of, 37, 39
Television viewing, 216
Thiamin
availability trends, 47, 43
food composition om, 76, 92
food sources of, 48, 49
intzke from food, 128, 129, 135, 136, 139, 143, 152
monitoring priority assessment, 253-254
Thinness, see Weight for height of chaldren
Third National Health and Nutrition Examination Survey
1988-91, see NHANES TIT 1988-91
Total available food supply, 35-36, 37-39
Total Diet Study, 10, 101, 102, 126, 127, 134, 239, 253, 254,
261
Trans fatty acids
food composition data on, 75, 90
monitoring priority assessment, 249

U

USDA Nutrient Dats Base for Standard Reference, 14, 71, 73,
78, 83, 84, 86, 87, 89, 95, 96, 97, 263

USDA Swvey Nutrient Data Base, 14, 71, 73, 74, 78, 83-38, 89,

94, 95, 96, 97, 103, 106, 153, 239, 263
U.S. Food Supply Series, 15, 33-51
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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, 109-119, 150, 151
pezceived impertance of dietary guidance on fruits and
vegetables, 221, 222
total available supply of, 37, 38
Vitamin A
avallability wends, 47, 48
food composition data on, 76, 91
food sources of, 48, 49
intake from food, 127, 128, 129, 130, 131, 134, 135, 136,
137, 138, 140, 141, 143, 152
monitoring prionty assessment, 250
serum concentrations of, 164-166, 193-194
Vitamin B,
availability trends, 47, 48
foad composition dats on, 76, 92
food sources of, 48, 49
intake from food, 127, 128, 129, 130, 131, 134, 135, 136,
137, 138, 139, 140, 141, 143, 152
monitoring priority assesament, 252
Vitamin B,,
availability trends, 47, 48
food composition data on, 76, 92
food sowrces of, 48, 49
intake from food, 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 datz on, 88
Vitamin E
availability trends, 47, 48
food composition data on, 76, 51
food sources of, 48, 49
intake from food, 127, 128, 129, 134, 135, 136, 138, 142,
143, 152
monitoring priority assessment, 250-251
Vitamin K
food composition data on, 38-89
food sources of, 48, 49
Vitamin end Mineral Supplement Use Suxvey, 11
Vitamins, see Folate; Niscin; Riboflavin; Thiamin;
Vitamin A; Vitamin B,; Vitamin B,;; Vitamin C; Vitamin D;
Vitamin E; Vitamin K
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Water consumption, 117-118, 153
Water-soluble vitamins, see Folate; Niacin; Ribofiavin; Thiamin;
Vitamin B,; Vitemir B,,; Vitamin C
Weight for height of children, 171-179
Weight loss practices, 209-212
Weight Loss Practices Survey (WLPS), 12, 24, 203, 210-211,
212, 234
Whites
breastfeeding, 204-206
dietary supplement use by, 144-145
food insufficiency, 125
hypertension, 190
overweight in adults, 178, 181-182
perceived adequacy of own diet, 225-227
percentage meeting recommended fat intakes, 134
percentages wsing certain foods, 107-116, 119
uge of nutrient panels on food labels, 224
weight-loss practices, 210-212
see aiso Non-Hispanic whites

Y

Youth Risk Behavior Swrvey (YRBS), 12, 24, 201, 203, 206,
207, 211, 213, 215, 218, 229, 230

Z
Zinc
avatlability trends, 47, 48
food composition data on, 77, 92
food sources of, 48, 49
intake from food, 127, 128, 129, 130, 131, 134, 135, 136,
137, 138, 139, 140, 141, 143, 152
monitoring priority assessment, 252-253
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Appendix |
Glossary

A. Terms

Alcobol: Ethanol; source of food energy (approximately 7 keal/g); depressant, Found in beer, wine, other
alcoholic beverages.

Anemia: Refers to a hemoglobin level below the normal reference range for individuals of the same sex and
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 from causes other than iron deficiency, including infection, chronic disease, and deficiencies of folate
or vitamin B,

Atherosclerosis: A progressive process that begins in childhood with the appearance of lesions in the form of
fatty streaks in the lining of the coronary arferies or aorta. The fafty 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), myocardial infarction (heart aitack), or sudden death. These are the most common
manifestations of coronary heart disease.

Body mass index: A ratio relating body weight to height, calcoiated by dividing weight in kilograms by the
sguare of height in meters. Also referred to as the Quetelet Index.

Calcium: An essential mineral needed for formation and maintenance of bones and teeth; transmission of nerve
impulses; muscle contraction; blood clotting; integrity of cell membranes. Found in milk, cheese, broccoli,
spinach, tumnip greens, canned fish.

Carbohydrates: Source of energy in the diet; contribuies approximately 4 kcal/g; stored as glycogen
or converted 1o body fat. Simple carbohydrates (sugars) are found mainly in fruits, milk, sucrose, other
caloric sweeteners. Complex carbohydrates include starches and dietary fiber; starches are found primarily in
grain products, legumes, potatoes, and other vegetables. (See also "dietary fiber.”)

Carotenes: Beta-carotene and other provitamin A. carotenoids. Found in dark-green leafy vegetables, yellow
and orange vegetables, some fruits.

Carotenoids: A group of about 600 naturally occurting compounds; about 50 bave provitamin A activity. Most
serve as antioxidants nnder certain conditions.

Cholesterol: Fat-like substance required 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 variation: Most often calculated as (standard deviation divided by the mean) x 100; 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 NNMRRP activities to
afford comparison.

Consumer unit; The basic reporting unit for the Consumer Expenditure Survey consisting of 1) all members of
a particular household who ase 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 their 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, at least 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 coliection is repeated
regularly and frequently. Survey or surveillance systems with continuous data collection include PedNSS,
PNSS, BRFSS, and YRBS.

Copper: Essential mineral that fonctions as a component of several proteins and enzymes and in iron
utilization. Found in liver, kidney, shelifish, nuts, whole-grain cereals, seeds, legumes.

Coronary heart disease: Inciudes 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 nouxished,” "at risk of impaired
nutrition status,” and "deficient.” Cutoff values may be based on the relationship between nutritional
assessment indices and functional impaimment 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 fiber: Heterogencous group of plant components that are resistant 1o digestion by the enzymes of the
human gastrointestinal teact. Soluble fiber includes gums, mucilages, some pecting and hemiceliuloses;
insoluble fiber includes cellulose, lignin, and other pectins and hemicelluloses. Found i fruits, vegetables,

grains, legumes.

Dietary stats: The condition of a population’s or an individual's intake of foods and food components,
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.

¥at (total): Concentrated energy source in the diet; provides approximately 9 kcal/g. Casrier 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.



Fat substitutes: Substances that repiace traditional fats in foods but do not provide as much food energy as fat.
Substances used as fat substitutes include modified fats, proteins, gumns, 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, yeast, some fruits.

Food components: As discussed in this report, they include nutrients (macronutrients, vitamins, and minerals)
and nonnutrients that may affect health (such as dietary fiber).

Food disappearance: The amount of food that remains after subtracting the nonfood uses (including exports,
industrial uses, farm inputs (seed and feed), and ending inventories) from the totai 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 homseholds, 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: Iadequate food intake due to a lack of money or resources.
Growth retardation: Impairment in growth parameters (such as heigbt, body weight, and head circumference).

HDL cholesierol: High-density-lipoprotein cholesterol. Substantial evidence saggests that a low HDL
cholesterol (<35 mg/dL) imparts increased risk for coronary heart disease.

Heaith status: As used in this report, refers to a population's or an individual's status with respect to physical
state or disease condition.

Hemoglobin: Protein in red blood cells that carries oxygen. Low hemoglobin conceniration is used to assess
the third stage of iron depletion. (See also "iron deficiency."”)

Houschold: As defined in NFCS 1977-78 and 1987-88, all people who reguiarly share a house, an apartment,
a reom, or group of rooms used as separate living quarters; includes people temporarily absent, such as those
in the hospital or traveling. Excludes individuals Jiving away in group quarters such as donmitories, 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.

Househoid food copsumption: 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.

Houschold size in 21-meal-at-home-equivalent people: Total adjusted meals eaten from household food
supplies in the past 7 days, including meals and meal equivalent of refreshinents for guests, divided by 21.
The 21-MEP is an adjustment for vasiation among households in the number of meals caten 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 reporied as eaten at home by members (adjusted proportionately with
meals eaten away from home to total 21 meals in a week—ithree meals for each of 7 days—io account for
skipped meals and for snacks that might substitute for or supplement meals), 2) meals eaten from houschold
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supplies by guests, boarders, roomers, and employees, and 3) meal equivalenis of refreshmentis 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 than or equal to 90 mm 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 guantity of food
imported divided by the quantity 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.

Jodine: Essential mineral that is an integral part of thyroid hormones. Found in seafoods, icdized table salt,
iodates used as dough conditioners, iodine-containing disinfeciants used in: the dairy industry.

Iron: Essential mineral needed for oxygen transport in body; component of hemoglobin in red biood cells.
Found in liver, beef, dry beans, spinach.

Tron deficiency: Refers to the presence of two or more abnormal values for iron-metabolism indicators and
corresponds to the second stage of iron depletion (biochemical changes that refiect 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 {0 express the energy value of food.

LDL cholesterol: Low-density-lipoprotein cholesterol. Most cholesterol in serum (60-70%) is found in this
form. Elevated LDL-cholesterol 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 human infants.

Magnesium: Essential mineral that is a component of bone. Needed for protein synthesis, energy metabolisin,
muscle activity, and nerve function, Found in nuts, whole-grain products, dry beans, dark-green vegetables.

Masginal nutritional status: A condition in which nutrient stores may be low, the activity of some enzymes
may be lower or higher than nommal, and/or growth may be slighily impaired, but impairment of performance,
health, and/or survival may not be evident. People with marginal nutritional status are considered af risk of
nutritional deficiency, especially when subjecied 1o stress.

Mean: Measure of central tendency, calculated by adding all individual values and dividing by the number of
values.

Median (or 50¢h percentile): Value that divides a distribution of values into two equal pasts, 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
foed group.
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Monounsaturated fatty acids: Fatty acids with one double bond. Found in olive oil ardd canoia oil.

National Nutrition Monitoring and Related Research 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 Jata bases, and 5) food-supply determinations.

National survey: National probability sample surveys such as the NHANES (NHANES 1 1971-74, NHANES oI
1976-80, and NHANES Ii} 1988-91) and CSFII (CSFII 1985, CSFII 1986, and CSFII 1989-91).

Niacin: Water-soluble vitamin; obtained from food preformed, or may be synthesized from fryptophan.
Involved in energy metabolism and synthesis of protein and fat. Found in whole and enriched grain products,
liver, peanuts, poultry, red meat, fish (also dairy products and eggs as sources of tryptophan).

Natrient assessment: The measurement of indicators of dietary stats and nutsition-related health status ©
identify the possible occurrence, nature, and extent of impaired nuiritional status (ranging from deficiency to
toxicity). Examples of indicators include dietary intake, nutrient intake, and biochemical and clinical
assessments.

Nufrient availability: The amount of nufrients and food components available in the food supply for
conswnption.

Nutrient deficiency: A condition associated with adverse health consequences arising from inadequate intake or
utilization of a nutrient,

Nutrient excess and/or toxicity: A condition associated with adverse health consequences arising from
excessive intake or utilization of a nutrient.

Nutrition intervention: A process of planned change to improve the nutritional status of the population,
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 nufrition intervention depend on the problem, the needs of the population, the
population sebgroup or individual involved, and available resources.

Nufrition monitoring: Assessment of dietary or nutritional status at intermittent times for the purpose of
detecting changes in the dietary or nutritional stafus of a population.

Nutrition sefveillance: 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 mmtrition monitoring program.

Nutritional imbalance: A condition associated with adverse health consequences arising from insufficient or
excessive intake of one nutrient or food component relative to another.

Nutritional risk: An increased probability of an existing nuiritional imbalance arising from insufficient or
excessive intake of one or more nutrients or food components that could lead to adverse heaith consequences,
or from an existing health condition.



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 staws include 1) levels of specific food components in
diets; 2) clinical anthropometric, hematological, and biochemical measurements related to specific food
components; and 3) healili 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.

Osteoporosis: 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
betow the mean value for young adults.

Ovemutrition: The condition resulting from the excessive intake of foods in generat or of particular food
COMPOREIHS,

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 consumption: 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 teeth; 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: ©-6 and »-3. Omega-6 fatty acids are found in plant oils such as com, soybean,
and canola oils; -3 faity acids are found in fish oils and some plant oils.

Potassium: Essential mineral required, with sodium, for regulation of body-fluid volume and acid-base baiance;
principal intracellular cation. Found in red meat, milk, many fruits and vegetables, seafood.

Poverty guidelines: A set of cash-income cutoffs that varies by the number of individuals in a family or
household. Various cutoffs for the definition of poverty (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.,

Protein: Formed from various combinations of amino acids; energy source in the diet; provides approximately
4 keal/g; involved in most metabolic processes; essential for growth, development, and maintenance of body
tissues; amino acids are structural elements of muscle, connective tissue, bone, enzymes, hormones, and
antibodies. Found in meat, pouliry, fish, eggs, milk, cheese, legumes,

Reference distiibution: The distribution of values from a predefined sample, generally of healthy people.
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Reference limits: Values derived by statistical means from a reference distribution. Reference intervals are
often set 10 90% of the distribution, 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 are of interest, one-
sided reference intervals may be developed.

Region: Those areas of the 50 States and the District of Columbia as defined by the U.S. Department of
Commerce. The four Census regions and their Staies are:

Northeast—Connecticut, Maine, Massachuseits, New Hampshire, New Jersey, New York, Pennsylvania,
Rhode Island, Vermont.
Midwest (formerly North Central)}»--llinois, Indiana, Iowa, Kansas, Michigan, Minnesota, Missouri,
Nebraska, North Dakota, Ohio, South Dakota, Wisconsin.
South—Alabama, Arkansas, Delaware, District of Columbia, Florida, Georgia, Kentucky, Louisiana,
Maryland, Mississippi, North Carolina, Oklatoma, South Carolina, Tennessee, Texas, Virginia, West
Virginia.
West—Alaska, Arizona, California, Colorado, Hawaii, Idaho, Montana, Nevada, New Mexico, Oregon,
Utah, Washington, Wyoming.

Related resecarch: Investigation of issues and topics pertinent to monitosing the nutritional and health status of
the population and selected subgroups, such as designing samples for difficuli-fo-sample population
subgroups; statistical modeling for State-based estimates; developing applied methodologicat studies of dietary
intake and nutritional-status assessment; developing methods for measuring nutrients in food and biological
fluids; and developing computer technology for compiling nuirition monitoring data,

Relative standazd error: See "coefficient of variation.”

Response rate: In this report, the value obtained by multiplying the participation rates for each survey
component,

Riboflavin: Water-soluble vitamin that is 2 component of enzymes involved in protein, fatty acid, and energy
metabolism. Found in enriched and whole-grain products, milk, some cheeses, meat, liver, green vegetables.

Sample size: As used in this report, the number of people who provided a response (actual sampie size).

Saturated fatty acids: Faity acids with no double bonds. Found in butter, lard, meat, dairy products, tropical
oils.

Secular ends: Changes in a population with the 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 volame and acid-base balance of
blood; transmission of nerve impulses; principal extracellular cation. Found in table salt (sodium chioride),
sodimmn-containing food additives, salt-cured foods, many processed foods.

Standard deviation: Measure of dispersion or vasiation; the square root of the sum of the squares of the
deviations from the mean, divided by n-1.

Standard emror.  The standard deviation (measure of dispersion or variation) of a statistic (Inean or percent).

Sugars: Simple carbohydrates (monosaccharides and disaccharides) used as sweeteners, including sucrose,
glucose, fructose, high-fructose com syrnp.



Surveillance: See "continuous data collection.” Surveillance systems in the NNMRRP include PNSS, PedNSS,
BRESS, and YRBS.

Survey. See “national survey."

Thiamin: Water-soluble vitamin that is a component of enzymes involved in energy metabolism; required for
cell reproduction, fatly acid metabolism, and nervous system functions. Found in pork, beef and pork liver,
whole-grain and enriched grain products.

Total available food supply: The guantity of food available in the U.S, food supply, calculated as the sum of
the foods produced, beginning inventories, and imports.

Trans faty acids: Unsaturated fatty acids that contain a frans 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 (margarines and shonenings), milk, butter, tallow.

Undermtrition: The condition resulting from the inadequate intake of foods in general or of particular food
components.

Vitamin A: Fat-soluble vitamin; 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 B,: Water-soluble vitamin; functions in metabolism of protein; nervous system function. Found in
poultry, fish, bananas, red meat, eggs, nuts.

Vitamin B,,; 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, fish, eggs, milk.

Vitamin C: Water-soluble vitamin needed for formation of collagen; maintenance of capiliaries, bones, and
teeth; iron absorption; aptioxidant. Found in citrus fruits, other fruiis, tomatoes, potatoes, dark-green
vegetables.

Vitamin E: Fat-soluble vitamin with antioxidant functions. Found in vegetable fats and oils, some whole-grain
cereal products, nuts, some seafood.

Zinc: Essential mineral needed for formation of protein; component of many enzymes; wound healing, blood
formation, general growth and maintenance of all tissues. Found in shellfish, red meat, poultry, ricotta
cheese, whole-grain cereals, dry beans.



B. Acronyms and Abbreviations

AEDS: Alcohol Epidemiologic Pata System

ARS: Agricultural Research Sesvice, USDA

BLS: Burean of Labor Statistics, DOL

BMI: body mass index

BRFESS: Behavioral Risk Factor Surveillance System

CDC: Centers for Disease Control and Prevention, HHS
CES: Consumer Expenditure Survey

CNPP: Center for Nutrition Policy and Promotion, USDA
CSFII: Continving Survey of Food Intakes by Individuals
CV: coefficient of variation

DHKS: Diet and Health Knowledge Survey

dL: deciliter

POC: U.S. Department of Commerce

DOD: U.S. Department of Defense

DOL: US. Department of Labor

EPONM: Experni Panel on Nutrition Monitoring

ERS: Economic Research Service, USDA

ESADDI: Estimaied Safe and Adequaie Daily Dietary Intake
FAFH: 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 Administvation, HES

FLAPS: Food Label and Package Survey

GLC: gas-liquid chromatography

g gram

HANES: Hgealth and Nutrition Examination Suivey

HCFA: Healih Care Financing Administration, HHS

HDL: high-density lipoprotein

HDS; Health and Diet Survey

HEW: Depariment of Health, Education and Welfare

Hg: mercury

HHANES: Hispanic Health and Nutrition Examination Survey 1982-84
HHS: U.S. Depariment of Health and Human Services
HNIS: Human Nutrition Information Service, USDA (now patt of ARS, USDA)
HPLC: High-performance liquid chromatography

IBNMRR: Interagency Board for Nuirition Monitoring and Related Research
IHS: Indian Health Service, HHS

IOM: Institute of Medicine, NAS

JNMEC:; Joint Nuitrition Monitoring Evaluation Committee
kcal: kilocalories

kg: kilogram

L: liter

LDL: low-density lipoprotein

LSRO: Life Sciences Research Office, FASEB

m: meter

MEC: mobile examination center

mg: milligram

mm: millimeter



mmol; millimole

p: micro (for example, ug=microgram, pmol=micromole)

NAS: National Academy of Sciences

NASS: National Agricultural Statistical Service, USDA

NCCDPHP: National Center for Chronic Disease Prevention and Health Promotion, CDC, HHS
NCEH: National Center for Environmental Health, CDC, HHS

NCEP: National Cholesterol Education Program

NCHS: National Center for Health Statistics, CDC, HHS

NCI: National Cancer Institute, NIH, HHS

NDL: Nuirient Data Laboratory, ARS, USDA

NFCS: Nationwide Food Consumption Survey

NHANES I. first National Health and Nutrition Examination Survey (1971-74)
NHANES NI second National Health and Nutrition Examination Survey (1976-80)
NHANES II: third National Health and Nutrition Examination Survey (1988-94)
NHEFS: NHANES I Epidemiologic Follow-up Study

NHES: National Health Examination Survey

NHIS: National Health Interview Survey

NHLBI: National Heart, Lung, and Blood Institute, NIH, HHS

NIA: National Instituie on Aging, NiH, HHS

NIAAA: National Institute on Alcohol Abuse and Alcoholism, NIH, HHS
NIAID: Naztional Institute of Altergy and Infectious Diseases, NIH, HHS
NIAMS: National Institute of Arthritis and Musculoskeletal and Skin Diseases, NIH, HHS
NICHD: National Institute of Child Health and Human Development, NIH, HHS
NIDA: National Instimte on Drug Abuse, NIH, HHS

NIDDK: National Instifute of Diabetes and Digestive and Kidney Disease, NIH, HHS
NIDR: National Institute of Dental Research, NIH, HHS

NIH: Naticnal Institutes of Health, HHS

NIST: National Institute of Standards and Technology, DOC

NLEA: Nutrition Labeling and Education Act of 1990

NNDB: National Nutrient Data Bank

NNMAC: National Nutrition Monitoring Advisory Council

NNMRRP: National Nutrition Monitosing and Related Research Program
NNMS: National Nutrition Moniforing System (now NNMRRP)

NRC: National Research Council, NAS

NSFG: National Survey of Family Growth

NSLP:; National School Lunch Program

PDS: Primary Data Set

PedNSS: Pediatric Nutrition Surveiliance System

PHS: Public Health Service, HHS

PNSS. Pregnancy Nutrition Surveillance System

RDA: Recommended Dietary Allowance

SE: standard error

SEM: standard error of the mean

SNDA: School Nutrition Dietary Assessment Study

TDS: Total Diet Study

TRONM: Third Report on Nutrition Monitoring in the United States

USARIEM: U.S. Army Research Institute of Environmental Medicine, DOD
USDA: U.S. Departmnent of Agriculture

WHO: World Healih Organization

WIC: Special Supplemental Nutrition Program for Women, Infants, and Children
WLPS: Weight Loss Practices Swrvey

YRBS: Youth Risk Behavior Survey
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Appendix Il

1989 Recommended Dietary Allowance Values

Appendix ITA. 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 ‘Waier-soluble vitamins

Category and A D B K C Thiamin Riboflavin Niacin B, Folate B,
age in years (g REY’ (pg® (mgo-TEY (ug) (mg) (mg {mg) mgNEY (mg) () ()
Infants

0.005 375 7.5 3 5 30 03 0.4 5 0.3 25 63

65-190 375 16 4 10 35 04 0.5 6 0.6 35 05
Children

13 400 it 6 i5 40 0.7 0.8 g 1.0 50 0.7

4-4 500 iy 7 20 45 0.9 1.1 12 1.1 75 1.0

7-10 700 10 7 30 45 1.0 1.2 13 14 100 14
Males

11-14 1,000 10 ig 45 50 1.3 i5 17 1.7 150 20

15-18 1,000 10 10 65 &0 i5 18 20 2.0 200 20

15.24 1,000 10 10 70 60 is 1.7 19 2.0 200 20

25-50 1,000 5 10 BO 60 i5 1.7 i% 20 200 20

51+ 1,000 5 10 .41 60 iz 1.4 15 2.0 200 2.0
Femasles

11-14 800 10 8 45 50 1.1 13 15 14 150 20

15-18 800 10 3 55 &0 1.1 i3 i5 1.5 180 20

15-24 800 10 8 &0 &0 1.1 i3 15 1.6 180 2.0

25-50 300 5 8 65 &0 1.1 13 15 1.6 180 20

51+ 800 5 8 a5 &0 10 1.2 13 1.6 180 2.0

Pregnant 800 10 1 65 70 15 1.6 17 2.2 400 22

Lactating

1st 6 months 1,360 16 12 65 95 is ig 20 21 280 2.6
2ad 6 months 1,200 1G i1 65 9D 16 17 20 2.1 260 26

"The allowances, expressed as average daily intakes over time, are intended 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 comseon foeds in

erder to provide other nutrients for which human requirements have been less well defined.

“Retinol equivalents. 1 RE = 1 pg retinol or Spg S-carotene.
*As cholecalciferol. 10 pg cholecalciferol = 400 IU vitamin D.
“‘a-Tocopherol equivalents. 1 mg d-o tocopherol = 1 a-TE.

*Niacin equivaient. 1 NE = | mg niacin or 60 mg dietary tryptophan.

SOURCE: National Research Council (NRC). 1589. Recommended Dietary Allowances. 10th rev. ed. National Academy Press,

Washington, DC.



Appendix HE. Food and Nutrition 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 States’

Category and Protein Calcium  Phosphorus  Magnesinm fron Zing Iodine Selenium
age in years (g) {mg) (mg) (mg) (ing) (mg) {ug) (ug)
Infants
0.0-0.5 13 400 300 40 6 5 40 10
0.5-1.0 14 600 500 60 10 5 50 15
Children
1-3 16 800 800 80 10 10 70 20
4-6 24 800 800 120 10 10 90 20
7-10 28 800 800 176 10 10 120 30
Males
11-14 45 1,200 1,200 270 12 i35 150 40
15-i8 59 1,200 1,200 400 12 15 150 50
19-24 58 1,200 1,200 350 10 15 150 70
25-50 63 860 800 350 10 15 150 70
51+ 63 8060 800 350 i0 15 150 70
Females
11-14 46 1,200 1,200 280 15 12 150 45
15-18 44 1,200 1,200 300 15 12 150 50
19.24 46 1,200 1,200 280 15 1z 150 35
25-50 50 800 800 280 15 12 150 55
51+ 50 800 800 280 10 12 150 35
Pregunant 60 1,200 1,200 320 30 15 175 65
Laciating
1st 6 months 65 1,200 1,200 355 15 19 200 75
2nd 6 months 62 1,200 1,200 340 15 16 200 75

'The allowances, expressed as average daily intakes over fime, are intended to provide for individual variations among most normal
persons as they five in the United States under usual environmental siesses. Diets shounld be based on a variety of commen foods in
order to previde other nutrients for which humen requirements have been less well defined.

SOURCE: National Research Council (NRC). 1989. Recommended Dietary Allowances. 1(0th rev. ed. National Academy Press,
Washington, DC.
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Appendix IIC, Estimated Safe and Adequate Daily Dietary Intakes of selected vitamins and minerals'

Vitaming Trace elements®
Pantothenic

Cate.gory and Biotin acid Copper Manganese Fluoride Chrominum Molybdenum
age in years g {(mg) (mg) (mg) (mg) (ug) (ug)
Infants

6-0.5 10 2 0.4-06 0.3-0.6 0.1-0.5 1040 15-30

0.5-1 i3 3 0.6-0.7 0.6-10 0.2-1.0 20-60 2040
Children and adolescents

1-3 20 3 0.7-1.0 10-153 0.5-1.5 20-R0 25-50

4-6 25 34 10-15 1520 1.0-2.5 30-120 30-75

7-10 30 4-5 1020 2.0-2.0 1.52.5 56-2600 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 1.5-30 2.0-5.0 1.5-4.0 50-200 75-250

"Because 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.

*Bince the toxic levels for many trace elements may be only several times usual intakes, the upper levels for the trace elements given in
this table should not be habitually exceeded.

SOURCE: National Research Council (NRC). 1989. Recommended Dietary Allowances. 10th rev. ed. National Academy Press,
Washington, DC.
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Appendix Iif

Statistical and Reporting Guidelines for the TRONM and the HNIS/NCHS
Joint Policy on Variance Estimation and Statistical Reporting Standards
on NHANES Ill and CSFIl Reports

A. Statistical and reporting guidelines for the Third Report on Nutrition Monitoring

Reporting category guidelines for key variables used in producing fables 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 Comparabitity Working Group in its report on
Population Descriptors, or by the HNIS/NCHS Analytic Working Group. These guidelines are 1o be used by all
Board agencies for tables submitted for the TRONM'. Any exceptions must receive approval from the co-
project officers for the zeport.

In addition, a set of statistical guidelines for reporting data has been developed by the ANIS/NCHS Amnalytic
Working 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 Stagistical
Reporting Guidelines developed by a group of survey mathematical statisticians from NCHS/CDC/HHS and
HNIS/USDA for the HNIS/NCHS Analytic Working Group. The larger document foliows.

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 mean, proportion, percentile, and variance under the simple random
samwple assumption. As indicated in the table, proportions (or prevalences) that are small (or large) Tequire 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 requiremenis for estimation of means from highly skewed
distributions and for a discussion of the special problem of variance estimation from complex survey designs. In
addition, estimates with large coefficients of variation should be marked as potentially unreliable (in a statistical
sense).

It is ipporéant 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, are required 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 FINIS were transferred to that
agency on Feb. 20, 1994,
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Table A.1. Suggested Reporting Categories for Population Descriptors

Third Report on Nufrition Monitoring

I

Suggested Reporting Categories

Altemaiive Category #1

T
Alternative Caiegory #2

Gender

Maie
Female
Combined for both sexes

Age' (years)
<1 30-39 <5 40-49 <5 20-39
1-2 40-49 6-11 50-59 6-11 40-59
3-5 50-59 12-19 60-69 12-19 60+
6-11 60-69 20-29 70+
u 12-15 70-79 30-39
16-19 80+
20-29
Race/Ethaicity’
Race-Ethnicity Race only Race-Ethaicity

White White Non-Hispanic White
Hispanic Black Non-Hispanic Black
Non-Hispanic Other Hispanic

Biack Combined for atl races All others
Hispanic Combined for all race-
Non-Hispanic (Use this category if your sample size is etbnicities

Agsian/Pacific Islander inadequate 1o repori ethnicity)
Hispanic
Non-Hispanic ("Other” races not shown separately if sample

American Indian/Alaska size is inadequate.)

Native
Hispanic
Non-Hispanic

Combined for all race-ethnicities




Table A.1. Suggested Reporting Categories for Population Descriptors |
Third Report on Nutrition Monitoring—continued

Suggested Reporting Categories Altemnative Category #1 Altemnative Category #2

Education' (years)

Never attended scheool =8 =8

1-8 9-11 9-12/GED
9-11 12/GED 13+
12/GED 13+

13+

Income® (dollars)

<10,000 <10,000 <10,000
10,000-14,999 10,0600-19,959 10,000-29,999
15,000-19,999 20,000-29,999 30,000-50,000
20,000-24,999 30,000-50,000 Over 50,000
25,000-29,999 QOver 50,000 Don't knnow/Not sure
30,000-34,999 Don't know/Not sure "~ Refused
35,000-50,000 Refused
Over 50,000

" Don't know/Not sure

Refused

PIR? (Poverty Income Ratio)

0.001-0.999 (Below Poverty) 0.001-1.300 All five of the categories separating the two
1000+ (At or above 1.31-3.50 groupings.
poverty) 351+

(A category of 0.001-1.850 is used for some
food program analyses and is an acceptable

" option)
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Table A.1. Suggested Reporting Categories for Population Descripiors
Third Report on Nufrition Monitoring—continued

ISuggested Reporting Categories I Altemative Category #1 | Alternative Category #2

Regions'

Northeast Northeast
New England Midwest
Middle Atlantic South

Midwest West

East North Central

West North Central
South

South Atlantic

East South Central

West South Centrat
West

Mountain

Pacific

'Survey Comparability Working Group, Improving Comparability in the National Nutrition Monitoring and Related Research Program:
Population Descripiors.

HNIS/NCHS Analytic Working Group,
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Table A2. Suggested Reporting Categories for Nufrition Related and Health Variables
Third Report on Nutrition Monitoring

1|

Body Mass Index for Adulis Ages 20+ Years'

Overweight
Men: =>27.8
Women: =>27.3

Severe Overweight
| Men: 231.1
Women: 2323

No definition for underweight,

Food Stamp Participation’
Yes - At least one member of household/family participates in the Food Stamp Program.

No - No members of household/family participate in the Food Stamp Program.,

Serum Cholesterol for Adulis Ages 204+ Years®

Total Cholesterol
<200 mg/dlL Desirable Blood Cholesterol
200-239 mg/dL Borderline High Blood Cholesterol
2240 mg/dL High Blood Cholesterol
HDL-Cholesterol
<35 mg/dL Low HDL-Cholesterol L i

'HNIS/NCHS Analytic Working Group.

“National Cholesterol Education Program, Second Repost of the Expert Panel on Detection, Evaluation, and Treatment of High Blood
Cholesterol in Aduits, June 15, 1993,
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Table A2. Suggested Reporting Cat_eE{)rics for Nutrition Related and Health Variables
Third Report on Nutrition Monitoring-—continued

Blood Pressure for Adulis Ages 18+ Years®

Category Systolic Diastolic
Normal <130 mmHg <85 punHg
High Normal 130-139 mmHg 85-89 mmHg
Hypertension*
Stage 1 (Mild) 140-159 mmHg 90-99 mmHg
Stage 2 (Moderate) 160-179 mmHg 100-109 mmHg
Stage 3 (Severe) 180-209 mmHg 110-119 mmHg
Stage 4 (Very Severe) =210 mmHg =120 mmHg

* Hypertension is defined as taking anti-hypertensive drugs or meefing these criteria based on the average of 2 or more readings
taken at each of 2 or more visits, following an initial screening.

*National High Blood Pressure Education Program, The Fifth Report of the Joint National Committee on Detection, Evaluation, and Treatment
of High Blood Pressure. January, 1993,
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‘Table A.3. Minimum sample sizes recommended for estimating a statistic reliably in specified proportions of a disttibution given specified design
effects

Design effect

Proportion (p) 10 1t 12 13 14 1.5 1.6 1.7 1.8 19 20 2.5 3.0 3.5
0.99 800 380 960 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 96 104 112 120 128 136 144 152 160 200 240 280
0.85 53 59 64 69 75 80 85 91 96 10 197 133 160 187
0.80 40 44 48 52 56 60 64 68 72 76 80 160 120 140
0.75 32 35 38 42 45 48 51 54 58 61 64 80 96 112
— 30 33 36 39 42 45 43 51 54 57 60 75 90 105
Q.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 36 60 64 68 72 76 20 100 120 140
0.15 53 59 64 69 75 80 85 91 96 101 107 133 160 187
0.10 80 88 956 104 112 120 128 136 144 152 160 200 240 280
0.0 160 176 162 208 224 249 256 272 288 304 320 460 480 560
0.01 360 880 960 1040 1120 1200 1280 1360 1440 1520 1600 2000 2400 2800

NOTE: Por a simple random sample (SRS), sample size is determined based on the general rule for normal approximation: for mid-range proportions (0.25< p <0.73), the minimum

sample size is 30. For extreme proportions (p = 0.23 or p 20.75), the SRS sample size (n) satisfies the rale: np =8 and #{1-p) 28. For a complex sample, minimim-sample-size

requitements are adjusted for the relative irefficiency in the sample design by 2 factor equal to the design effect, where design effect equals complex-sample variance divided by SRS
variance.

SOURCE: HNIS/NCHS Analyiic Working Group (1993).



B. Joint policy on variance estimation and statistical reporting standards on NHANES Ilf and
CSFIl reports: HNIS/NCHS analytic working group recommendations

Below is a summary of the recommendations reached by the Methodological Subcommittee of the HNIS/NCHS
Analytic Working Group on the issues of variance estimation and statistical reporting standards. Specific
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 daia 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 aspecis of the sampling design must be taken into account when using this
approach: the sample weights and the complex sample design (stratified, multi-stage sampling). Weighis are
used in this approach when estimating mean, medians, and other descriptive statistics as well as analytical
statistics like regression coefficients. 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
strafification) will affect estimated standard errors and thereby test statistics and confidence intervals.

The recommendations for presentation of statistical data that follow arise from the issue of sampling variability,
and reflect the random way (in the rigorous statistical sense) in which the sample was selected. Although
beyond the scope of this repcrt, a consideration of nonsampling issues such as measurement error, nonresponse
biag, and other methodologic biases are necessary for any thorough interpretation and evaluation of the validity
of survey findings.

Varlance 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 average design effect methods ip an agency
publication should be made on a survey by survey basis depending on the inherent need for variance
stabilization. Such a method may also be used when estimating proportions and means even when there is no
compelling need fo stabilize variance estimates (in particular, when the method allows for the parsimonions
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,

Statistical reporting standards

GENERAL GUIDELINES - An estimate with a very large coefficient of variation (CV) may be 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, no

estimate should be suppressed simply because it is deemed statistically unreliable.  Nevertheless, the presence of
such an estimate in a_published table ghould be noted. In particular, an estimated mean or proportion in a fable
of an agency publication should be marked with an asterisk denoting it as potentially unreliable (in a statistical
sense} if either the sample size on which it is based is less than a fixed pumber of individuals or if its CV is
greater than some designated value.
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ADEQUATE SAMPLE SIZE FOR NORMAL APPROXIMATION - The sample size minimum in the above
recommendation shouid be determined, where practical, to assure the near normality of the estimate. For means
of fairly symmerric 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
effect,” 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 o the agency.

A second rule of thumb is needed for asymmetric populations. Let G denote the skewness coefficient for a
population (G = m4/o°, where m, is the population's third moment around the mean, and o” 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 25g2 times a broadly calculated average design effect; otherwise, 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 resuit, 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 proportions based on commonly occurring evenss. One goal here is to
inform the user that most estimates in a publication have a CV below that level. CV's of 25 and 30 percent
have commonly been used in HINIS and NCHS publications.

UNCOMMON OR VERY COMMON EVENTS - 1t 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
O UOCOMMON OF Very comimon events that is consistent with the literature and the rules given above for
commonly occurring events is that n be sufficiently large that the minimum of nP and n{1-P) be greater or equal
than 8 times a broadly 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 kas 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 io 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.c. degrees of freedom) are prone fo instability. The decision as to whether an average design effect
method is needed to stabilize standard error estimates should be made on a variable by variable basis. Practical
concems may mitigate against using an average design effect approach for some variables - "variance
smoothing” may have liitle real effect on the relative size of confidence intervals when the standard error is
small relative fo 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 calcutate the standard error of the



corresponding estimated mean by themselves,] Percentiles are often used to describe asvmmetric distributions
like those associated with dietary intake,

The sueggestion 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 primary 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 < P < .75} 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 =2 75}
should be marked with an asterisk when the minimum of nP and n{1-P} is less than 8 times a broadly calcuiated
design effect (see accompanying nomogram). Unlike means, an agency may choose to suppress the publication
of percentile values that are based on small umbers 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 interpreted. For example, estimated percentiles for one-day (or many-day) dietary intakes can be
misieading, 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 be made clear for certain biomedical variabies like biood pressure and cholesterol
level.
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Appendix IV

Response Rates for Population Surveys and Surveillance

Systems in the NNMRRP

Spensoring Actual
agency sample Response
Survey or study {department)! Date size? rate Commenis
Continuing Survey of Food Intakes HNIS? 198991 6,718 67% Households—overall.
by Individuals (CSFH) {USDA) 15,192 58% Individuals—1 day.
11,912 45% Individusls—3 days.
Diet and Health Knowledge Survey HNIS? 198991 5,750 57% Housecholds with DHES respondent.
(DHKS) (USDA) Individuals with 3 day diefary
4346 45% intakes,
Continuing Survey of Food Intakes HNIS? 1985-86 3224 63% Households—oversll.
by Individuals {CSFIT) (USDA) 4463 60% Individuals—1 day.
Nationwide Food Consumption HNIS? 1987-88 4,495 37% Houscholds—overall.
Survey (NFCS) (USDA) 10,172 31% Individuals—] day.
8421 25% Individuals—3 days.
Nattonwide Food Consumption ARS 1977-78 14,930 61% Households—overail.
Survey (NFCS) (USDA) 30467 42% Individuais—1 day.
27920 38% Individuais—3 days.
School Nutrition Dietary FCS 1992 3,350 T5% Students—1 day.
Assessment Study (SNDA) (USDA)
Consumer Expendifure Survey BLS 192092 5,000 85% Quarterly interview survey of
{CES) {DOL) per quarter (avg} consumer units.
6,000 87% Diary survey of consamer units
per year {avg.) kept for two consecutive l-week
periods.
Third National Health and Nutntion NCHS, CDC 198891 17464 86% Interviewed.
Examination Survey (HHS) 15,630 T% Examined in MEC.
(WNHANES IIT) 15,884 78% Examined in MEC or home.
Hispanic Health and Nutrition NCHS 1982-84 8,554 87% Mexican Americans— inferviewed.
Examination Survey (HEIANES) (HHS) Mexican Americans— examined.
7462 T5% Cuban Amencans— inferviewed,
Cuban Americans—examined.
1,766 T9% Puerio Ricans—interviewed.
Puerio Ricans—examined.
1357 61%
3,359 89%
2,834 75%



Response rates for population surveys and surveillance systems in the NNMRRP—continued

Sponsoring Actual
agency sampie Response
Swrvey or study (department)’ Date size? 1ate Comments
Second National Health and NCHS 1976-80 25,286 91% Interviewed.
Nutrition Examination Survey (HHS) 20,322 73% Examined.
{(NHANES D)
First Nationat Heaith and Nutzition NCHS 1971-74 27,753 95% Interviewed.
Examination Survey (NHANES I} {HHS) 20,749 4% Bxamined.
First National Health Examination NCHS 1960-62 5,672 R7% Interviewed/examined.
Survey (NHES I) (HHS)
5 A Day for Better Heelth NCI 1991 2,059 43% Hstimated sesponse rate for
Baseline Survey {HHS) vandom digit dial sample;
includes refusals, break-offs,
those nnreachable.

778 52% Estimated response rate for
black and Hispanic
oversample.

Longitudinal Followup to the 1988 NCHS, CC 1991 8,285 BS% Interviewed.
National Maternal and Infant (HHS)
Health Suzvey (NMIHS)
National Ambulatory Medical NCHS, CDC 1989-01 4,459 3% Eligible participating
Care Survey (NAMCS) (HHS) physiciens physicians.
115,648
patient visits
National Vital Registration System NCHS, CDC 1991 4,110,907 100% Overall entries on birth
—Natality Statistics (HHS} certificates.
National Survey of Family Growth NCHS, CDC 1582, 1988 7,969 9% Live births in 1978-80.
(NSFG) (HHS} 8,450 9% Live births in 1984-86.
Behavioral Risk Factor Surveiilance NCCDPHP, 1992 289,059 71% 1992,
System (BRFSS) CDC
(HHS)
Youth Risk Behavior Survey NCCDPHP, 1590, 1991 13,400 87% 1990.
(YRBS) ChC 13,575 50% 1991.
(HHS)
Pregnancy Nutrition Surveiilance NCCDPHP, 1692 =379,000 NA Records from 23 States.
System (PNSS) coc Per year
(HHS)
Pediatric Nuwition Swveillance NCCDPHP, 1973-1992  =6,000,000 NA 1591-1993 records.
System (PedNSS) CcDC Per year
{HHS)
Survey of Heights and Weights of 1HS and CDC 15%0-91 9,464 NA 1950-91 school year records.
American Indian School Children (HHS)
Strong Heart Dietary Survey IHS and CDC 1983991 388 NA 275 from South Dakota; 316
(HHS) from Oklahome, and 297 from
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Response rates for population surveys and surveillance systems in the NNMRRP—continued

Sponsoring Actual
agency sarnple Response
Survey or study (department)* Date size? rate Comments
Health and Diet Survey FDA 1983, 1984, 4,007 56% 1583.
(HDS) {periodicaily 1988, 1950 4,004 67% 1985,
cosponsored 3,202 65% 1988,
with NHLBD 3,821 68% 1996.

{HHS) Response rate based on
namber of telephone
households screened. Sample
size for fat and cholesterol
knowledge questions in 1950
based on one replicate
{N=1198).

Weight Loss Practices Survey FDA and 1991 1,668 58% Respondents identified by
{WLPS) NHLBI screening kouseholds for an

(HHS) adult member currently trying

to lose weight.
Vitasun and Mineral Supplement FDA 1980 2,991 47% Age-stratified mndom sample
Intake Survey (HHS) of people =16 years of age.
National Health Interview Swurvey on NCHS and 1986 1,877 93%, Children 2-6 years of age.
Vitarmnin and Mineral Supplements FDA 11775 93% Aduliz 18 years of age and
(HHS) older.
Nutrition Label Porat Studies FDA 1890, 1591 1,460 NA 1550,
(HHS) 1216 NA 1991,
Experitnental studies, primary
food shoppers.
Survey of Amay Female Basic ARIEM 1993 n 98% Body composition and
Trainees (DOD) biochemical data.
49 100% Seven-day dietary data.
Assessment of Nutritional Status ARTEM 1981 190 100% Test measurements day .
and Immune Function during the (DOD) 55 29% Test measurements day 62.
Ranger Training Course
Ranger School Nutrition ARIEM 1992 171 100% ‘Test measurements day .
Intervention Study (DOD) 51 30% Test meesurements day 62.
Nutzitional and Physiological ARTEM 1993 100 100% Test measurements day C.
Assessment of the Special Forces (DOD) 31 31% Test measurements day 21

Assessment and Selection Course

!HNIS, Human Nutrition Information Service; ARS, Agricultural Research Service; USDA, U.S. Department of Agricuiture; FCS, Food
and Consumer Service; BLS, Burean of Labor Statistics; DOL, Department of Labor; NCHS, National Center for Health Statisties; CDIC,
Centers for Disease Control and Prevention; HHS, Department of Health and Human Services; NCI, National Cancer Institute;
NCCDPHP, National Center for Chronic Disease Prevention and Health Promotion; IHS, Indian Health Sexvice; FDA, Food and Drug
Administration; NHLBI, National Heart, Lung, and Blood Institute; ARTEM, Army Research Institute of Environmental Medicine; DOD,
Department of Defense. NA, not available or not applicable.
*The actual sample size represenis the nummber of respondents who participated in the survey or the number of interviews that were

conducted for the survey.

*Legislation passed on Feb. 20, 1994, transferzed the functions and staff of USDA's Buman Nutrition Information Service (HNIS) to the
existing Agricultural Research Service (ARS) of that depattment.

SOURCE: LSRO, 1995.
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