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EXECUTIVE SUMMARY

The National Nutrition Monitoring System, operated by the U.S.
Departments of Agriculture (USDA} and Health and Human Services (DHHS), is a
unique Federal resource. No comparable system for monitoring the nutritional
status of a nation exists elsewhere in the world. Through the Nationwide Food
Consumption Surveys, conducted by USDA, the National Health and Nutrition
Examination Surveys, conducted by DHHS, and other surveillance activities,
data are generated systematically on the dietary status and nutritional health
of the U.S. population. From these data, it is possible to detect favorable or
unfavorable trends in the American diet and to assess the effect of such
trends and of many other influences on the nutritional status of Americans.
Indeed, information derived from the National Nutrition Monitoring System is
indispensable to the development and maintenance of an enlightened national
nutrition policy.

For all these reasons, Americans can take justifiable pride in their
National Nutrition Monitoring System. This remarkable system merits strong
support from Government and from the private sector. This is not to say that
the system in place is perfect and provides answers to all questions about the
diet and nutritional status of the population in a timely manner. Neither
nutrition science nor monitoring methods have progressed to this point.
However, because of the monitoring system, we now have a clearer picture of
many key aspects of nutrition and health.

The nutritional status of the U.S. population should be considered
primarily in relation to this Nation's major nutrition-related health
problems. Dietary and nutritional factors are implicated in several of the
leading causes of death in the United States, although more research will be
needed to determine the exact extent to which dietary changes could reduce
morbidity and mortality from diseases related fo nutritional status. Some of
the diseases associated with nutritional status are hypertension, coronary
heart disease, stroke, some cancers, non-insulin-dependent diabetes, and
chronic liver disease. Nutritional status also affects the performance and
quality of 1ife of the population in ways that are important to understand
more fully.

Highlights

The Joint Nutrition Monitoring Evaluation Commitiee, a Federal advisory
committee jointly sponsored by USBA and DHHS, was established to develop
periodic reporis to Congress on the nutritional status of the U.S. population
and to make recommendations on the monitoring system. On the basis of data
currently available from Federal nutrition monitoring efforts (see pages
13-15), the Committee reached the following conclusions about the nutritional
status of the American populiation.

. in the United States today, the food supply is safe and adequate, indeed,
abundant. Although scme Americans may not have -sufficient food, clinically
significant nutritional deficiencies for which the diet is responsibie




are relatively rare. Food choices based on variety, balance, and moderation
can provide a diet adeguate to meet nutritional needs.

® The principal nutrition-related health problems experienced by Americans
arise trom overconsumption o certain food components: Fat, saturated fatty
acids, cholesterol, and sodium. EXxcessive Tntakés of these food components
are associated with an increased risk of developing cardiovascular diseases.

] Twenty-eight percent of the American population ages 25-74 years, approxi-
mately 32 miliion people, are overweight. OFf this group, 11.7 miliion are
severely overweight. Overweight greatly increases the risk of having
hypertension and diabetes, particularly among adults under age 45. Over-
weight is most prevalent among black women and women below the poveriy
level. These groups aliso exhibit especialiy high prevalences of certain
obesity-related diseases such as hypertension and diabetes.

® Available monitoring data suggest that, overall, Americans maintain very
low leveis of physical activity. Overweight is the result of consuming
more food energy {calories) than is needed for maintenance or growth and
can be reduced by eating Tess and/or exercising more. Dietary intake data
indicate that the high prevalence of overweight among adults is not matched
by a correspondingly high energy intake. The health consequences of
inactivity may be serious, and they deserve more jnvestigative attention.

] Dietary and biochemical data indicate that intakes of iron and vitamin C
are low in certain subgroups of the population. Impaired iron status is
most freguently found among young children and females of childbearing age,
especially those children and women who are black or poor. Evidence of
vitamin C depletion is most freguently found among the poor, especialily
aduit males who smoke cigarettes.

® Because calcium deficiency has been implicated as a contributor to the
prevalence of osteoporosis among posimenopausal white women, the relatively
iow intake of calcium among women js a cause of concern.

. Prevalences of health conditions directly or indirectly related to poor
nutriiional status are generally highest among the low-income population.
Obesity is more prevalent among the poor, indicating an imbalance of energy
intake to energy expenditure. Many of the health probiems of the poor are
related to cbesity. Paradoxically, reported dietary intake data suggest
that the lower income population have lower intakes of food energy than do
the higher income population. Food energy intake may be underreported, or
energy expenditure may be unusually Tow in this group. Reporied dietary
intake data also indicate that the Tower income population have Tower
intakes of many vitamins and minerais, which is associated in part with
their lower calorie intakes. However, lower income householids obtain
more of most nutrients per food dollar than do higher income households.

Focuys of the Report

The focus of this report is the nutritional status of the U.S. population.
The nutritional status of an individual is defined as that person’s condition
of health as influenced by the intake and utilization of nutrients. For this



report, nutritional status was inferred from dietary and health data from
representative samples of the population. The primary source of dietary data
was the USDA Nationwide Food Consumption Survey {NFCS), and the primary source
of health data was the DHHS National Health and Nuirition Examination Survey
{NHANES). Special attention was given to the nutritional problems of the poor.
However, the surveys are not able to inciude a certain small segment of the
population--individuals without a permanent address--among whom povertiy may be
prevalent. Native Americans residing on reservations and active-duty military
personnel are also excluded from the surveys.

The report is organized inte five major sections that cover the following
topics: (1) The Committee, the National Nutrition Monitoring System, sources
of data on nutritional status, and criteria used for assessment in the report;
(2) dietary and available health indicators of the nutritional status of the
population in relation to food energy, protein, total fat, fatty acids, choles-
terol, total carbohydrate, added caloric sweeteners, crude fiber, alcohol,
vitamin A, thiamin. riboflavin, niacin, vitamin B., vitamin B 2 folacin,
vitamin €, calc¢ium, phosphorus, magnesium, iron, godium, and }1nc; (3) health
conditions and practices that may be related to diet and nutritional status;
{4) factors influencing food intake; and (5) recommendations for improving
the National Nuirition Monitoring System.

The ability of the Commitfee to assess the nutritional status of the
population from information obtained through Federal surveys was dependent on
the quantity and quality of dietary and health data as well as the avail-
abiTity and applicabiliity of criteria for determining the significance of
these data. Food components for which data were the most complete had
sufficient good quality (1) dietary intake data and assessment criteria and
{2) health data and assessment criteria. The data were considered Tess
complete if one of these characteristics was lacking, and the data were con-
sidered least compTete if both characteristics were lacking. The Committee
assessed the completeness of available data for food components as follows:

) Food components for which data were the most complete: Food energy.
protein, vitamin A, vitamin C, and iron.

* Food components for which data were Tess complete: Thiamin, riboflavin,
niacin, vitamin 86’ vitamin 812, calcium, and phosphorus.

] Food components for which data were the least complete: Fat, fatty acids,
cholesterol, carbohydrate, added caloric sweeteners, fiber, folacin,
magnesium, sodium, and zinc.

When survey data were judged incomplete, the Committee used other sources
of information to reach conclusions about the public health importance of
selected food components. Limited information on alcohol and fluoride also
was reviewed for this report. Other food components were not included in the
vreport because data about them and standards for assessment were even more
timited. Obviously these information gaps should be narrowed or closed by
research and itmprovements in the monitoring system.

As mentioned previously, the Commitiee used information from a number of
sources, particularly NFCS and NHANES. This is the first time that data from
these two major cornerstones of the National Nutrition Monitoring System {NNMS)
have been examined so thoroughly in concert and that such an extensive effort
has been made to integrate these data into a single evaluation of the nutri-
tional status of the U.S. population. Results of the evaluation, presented



in this report, represent a significant milestone in reaching one of the major
goals of the NNMS--a coordinated interpretation of information generated by
the system.

Information on the nutrient content of food eaten and results of bio-
chemical analyses from health and nutrition examinations of the population
are used in this report as indicators of nutritional status. The criteria or
cutoffs used for assessing the dietary data in this report are the Recommended
Dietary Allowances (RDA) established by the Food and Nutrition Board of the
National Academy of Sciences (National Research Council, 1980a). These are
not minimum requirements but rather average daily amounts of nutrients that
will meet the known nutritional needs of nearly all healthy people. Because
the needs of individuals vary, intakes below the RDA are not necessarily
inadequate. Although the relationship may not be linear, the risk of some
individuals having inadequate intakes may be increased the further intakes
fall below the RDA. In contrast, for most of the biochemical measures of
autritional status in this report, the cutoffs used define low levels--the
level below which overt signs of malnutrition begin to appear. Because of
differences in the nature of dietary and biochemical cutoffs, the prevalence
of diets not meeting the RDA will greatly exceed the prevalence of biochemical
shortcomings reported.

This study provided the Committee with an increased understanding of the
strengths and weaknesses of the surveys and of the dietary and healith measure-
ments they provide as indicators of nutritional status. Certain problems of
comparability between NFCS and NHANES were identified. For example, differ-
ences between the two surveys in sample design and definitions of age
categories make it difficult to compare the extrapolations of results fo the
U.S. population. These findings reaffirm the importance of ongoing depari-
mental efforts to improve comparability among the surveys within the NNMS
without forgeing their separate objectives. Another high priority for future
research is the identification of more valid health-related methods for
assessing nutritional status and more valid methods for assessing dietary
intake. These and other issues are included in the Committee's recommen-
dations for improvements in the NNMS, and coordinating meetings between DHHS
and USDA are aiready underway for increased compatibility in future surveys.

Findings

Nutrition-related health probiems affected by public health poiicy are
addressed in this report. Inadequacies or excesses of food components in the
diet and their effects on nutritional status are a cause of concern. Food
components were placed in one of three categories of monitoring status
priority based on their relationship to nutritional status. The first itwo
- categories represent two levels of public health significance; the third
includes food components about which the evidence was insufficient to permit
assignment. The categories are as follows:

. Food components warranting public health monitoring priority status.

] Food components warranting continued public health monitoring
consideration.

) Food components requiring further investigation.



The entire dietary spectrum requires continued monitoring, but special emphasis
should be given to food components in the first category because of the greater
potential for related public health problems. For food components in the third
category, emphasis should be placed ¢n the development of assesswment methods
and standards to permit more meaningful menitoring.

Food Components Warranting Public Health Monitoring Priority Status

High dietary consumption Low diefary consumption
Food energy Vitamin C

Total fat Calcium

Saturated fatty acids Iron

Cholesterol Fluoride*

Sodium

Alcohol*

*Limited data included in the report.

Food components were included in this category if (1) evidence from health
and nutrition surveys indicated related health problems in the population, and
a substantial proportion of the population had 3-day dietary intakes consider-
ably higher or lower than recommended levels; or (2) evidence from epidemio-
logical and controlled clinical studies indicated related health problems in
the population, and a substantial proportion of the population had 3-day
dietary intakes considerably higher or lower than recommended levels. Although
only Timited information on alcohol and fluoride was reviewed for this report,
they are included in this category because of the importance of related health
problems. 1In addition to social and public safety problems, excessive alcohol
intake is related to cirrhosis of the Tiver and certain cancers, especially
esophageal. Fiuoride is a major preventive factor in dental caries. Fluoride
may occur naturally in water or be added to municipal water suppliies. However,
some Americans may not ingest sufficient fluoride from food and water to
benefit from this preventive effect. Possible benefifs from high intakes of
some food components, such as purported advantages of vitamins A and € in
cancer prevention, and harmful effects from excessive intakes of supplements,
particularly fat-soluble vitamins and trace minerals, are not covered in this
report but merit continuing surveiliance and evaluation.

Food energy intake in excess of energy expenditure over time leads to
obesity and overweight. A recent National Institutes of Health Consensus
Development Panel (1985a) concluded that, based on overwhelming evidence, over-
weight adversely affects health and Tongevity. The Consensus Panel found that,
in addition to its psychological burdens, overweight is clearly associated
with hypertension, high-risk serum cholesterol levels, non-insulin-dependent
diabetes mellitus, certain cancers, and other medical problems.

National survey data show that in 1976-80 approximately 32 million
Americans 25-74 years of age were overweight. This constituted approximately
28 percent of the adult population. The risks of having diabetes, high-risk
serum cholesterol levels, and hypertension were higher among those who were
overweight than among those who were not. For example, the risk of hyper-
tension among the overweight was more than twice that of persons not over-
weight. The risk of hypertension was about 3.3 times greater for younger
overweight persons (25-44 years of age) than for persons of the same age who
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were not overweight. The prevalence of overweight remained the same among
surveys conducted in 1960-62, 1871-74, and 1976-80. In all three surveys,
the prevalence was higher among females than males and was highest among
black females.

The relationship of body weight to the balance between food energy
intake and expenditure is well recognized. However, energy expenditure could
not be assessed from the national survey data used in this report. Because
of the great variation among individuals in energy expenditure, standards of
"average” energy needs are not meaningful as a method of relating food energy
intake to body weight. However, average Recommended Energy Intakes (REI) for
age and sex groups are specified by the Food and Nutrition Board of the
National Academy of Sciences (National Research Councii, 1980a). The REI
provide a useful reference point for comparison with intakes of various
subgroups of fhe population.

One would expect populations with a high prevalence of overweight persons
to have food available in excess of that required to meet the energy needs of
most people. Indeed, USDA data show that sufficient food has been consSis-
tently available in food supplies and in U.S. households to provide the
population with energy intakes that wouid be considered excessive for most
peopie. For example, since 1909 the guantities of food available at the
wholesale or retail level of distribution have provided approximately 3,400
Calories per capita per day. This is well above the average REI of 2,700
Calories for men of average height and weight doing Tight work and the
corresponding REI of 2,000 Caiories for women. Data from food consumption
surveys conducted in the mid-1950's, mid-1960's, and late 1970's also indicatle
that food used in U.S. households could provide energy levels well above the
REI. Because information on the food supply and household food use inciudes
data on some food that is not ingested, food energy levels are expected to
be higher thar actual intakes.

One would also expect populations with a high prevalence of overweight
persons to have food energy intakes in excess of their needs. However,
individual food intakes reported in the 1965-66 and 1977-78 surveys consis-
tently provided mean energy intakes below the REI. For example, mean energy
intakes for the age group 19-64 years were 87 percent of the REI for males
and 79 percent of the REI for females.

We can only speculate that the discrepancy between the high prevalence
of overweight and the prevalence of food energy intakes lower than the REI is
attributable to Tow Tevels of physical activity. We do not know how well the
fevel of activity assumed in setting the REI represents the actual average
fevel of physical activity in the population. Several other possible
expianations are as follows: (1) Individuals may not fully report their
intake, especially of high-caleorie low-nutrient foods and beverages;

(2) excessive food energy intakes may have occurred at some time prior to the
survey periods, and current intakes may reflect attempts to Tose weight; and
{3) the aggregation of data for individuals surveyed may mask the relationship
between food intake and body weight for a singie individual.

Total fat, saturated fatty acids, cholesterel, and sodium are considered
a public health monitoring priority because high intakes have been linked to
cardiovascular diseases, especially coronary heari disease {CHD), and intakes
are higher than many authorities recommend. CHD is the major cause of heart
attacks. Other cardiovascular diseases include arteriosclerosis. hypertension,
and cerebrovascular disease (which may lead to stroke). The interrelation-
ships among these diseases are complex, and factors which affect the incidence




and prevalence of one disease may also affect the incidence and prevalence of
others.

Elevated serum cholesterol levels, elevated biocod pressure, cigaretie
smok ing, and obesity have been identified from epidemiological studies as
major controllable risk factors for CHD. QObesity is also a major risk facior
for hypertension. The prevention and management of cardiovascular disease
have improved with increased emphasis on diet, exercise, better medical
services, greater availability of coronary care units, advanced surgical and
medical treatment of coronary heart disease, and improved control of blood
pressure. The independent effect of any one factor is difficult to identify.

A high serum cholesterol level is a major predisposing risk factor for
CHD and death from heart attacks. WNational survey data show that men and
women in the United States in the late 1970°'s had serum cholestercl levels
averaging approximately 215 miiligrams per 100 miililiters, with 22 percent of
them having sufficiently elevated Tevels to put them at high risk of having
or developing CHD, according to criteria chosen by a National Institutes of
Health Consensus Development Panel (1985b).

Populations with diets relatively high in fat, especially saturated fatty
acids, and cholesterol tend to have high serum cholesterol Tevels. Dietary
data indicate that the U.S. population as a whole has relatively high intakes
of all of these food components. In diets reported over a 3-day period,
the proportion of calories from fat averaged 41 percent. Few individuals,
regardless of sex, age, economic status, or race, reported diets which pro-
vided less than 30 or even 35 percent of calories from fat, as recommended
by some authoritative groups, such as the American Heart Association (1978)
and the National Academy of Sciences, Food and Nutrition Board {Nationaj
Research Council, 1980a). Data on the fatty acid composition of individual
intakes were not available, but information on total per capita quantities
of food available at the wholesale or retail level of distribution indicate
that less than one-fifth of the fatty acids in the U.S. food supply in 1982
were polyunsaturated, and more than one-third were monounsaturated and
saturated--45 and 38 percent, respectively. Diets containing roughly equal
proportions of these fatty acids would be more in Tine with the recommenda-
tions of some authoritative groups. Cholesterol intakes of individuals
averaged 385 miliigrams per day {214 milligrams per 1,000 Calories). These
intakes are higher than upper 1imits recommended by some groups, which range
from 250 to 350 milligrams per day {U.S. Senate Select Committee on Nutrition
and Human Needs, 1977; American Heart Association. 1978; National Institutes
of Health Consensus Development Panel. 1985b).

High biood pressure is a major risk factor for CHD. In populations
with high sodium intakes, high blood pressure is common. In the United States
about one in four adulis has elevated blood pressure, although certain groups,
such as black individuals, have a higher prevalence. If people with high
blood pressure severely restrict their sodium intakes, their blood pressures
will usually fall, although not always to normal levels without concurrent
use of drug therapy. Estimates of the dietary intake of sodium by the U.S.
population incliuded only sodium that was found naturally in food, added during
commercial processing, or added to standard recipes. Salt added in other
cooking or at the table and sodium from water or medicines were not included.
Even on this limited basis, the intakes of most individuals averaged close
to or above the upper Timit of the suggested safe and adequate range of intake
{National Research Council, 1980a).

During the period 1940-63, CHD rates increased by approximately 18 percent
(Moriyama et al., 1971). Since the peak year of 1963, CHD rates have dropped
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by wmore than 25 percent., Stroke mortality rates have been undergoing an
uninterrupted decline since 1940, CHD rates and stroke mortality rates may

be better undersiood by examining trends in some of the factors which influence
the incidence of these diseases, such as serum cholesterol levels, prevalence
of hypertension, and dietary factors. From the early 1960's to the late
1970's, serum cholesterol levels decreased 3 percent for men and 4 percent

for women, During the same period, the percent of Americans with hypertension
remained about the same--35 percent of persons aged 25-74 years. However,

the percent of all hypertension controlled by medication went up considerably,
from 16 percent in 1960-62 tc 34 percent in 1976-80,

The per capita quantity of total fat provided by the annual U.S. food
supply {food at wholesale or retail level of distribution} has increased since
1908, These data include some fat that is not ingested but is discarded in
processing, home use, and as plate waste. Whether or not the proportion
of fat discarded has changed since the beginning of the century is not known,
Food consumption surveys conducted in the mid-1950's, mid-1960's, and late
1970's indicate that the level of fat available for use in households did
not change from the mid-1950's to mid-1960's and declined from the mid-1960's
to late 1970's. Also, the amount of fat ingested by individuals declined
from the mid-1960's to Tate 1970's. The proportions of various types of
fatty acids in the U.3. food supply have moved in the direction of dietary
recommendations. Since the beginning of the century, the proportion of
saturated fatty acids has declined while the proportion of polyunsaturated
fatty acids has increased. The per capita level of cholesterol provided
by the U.S. food supply reached a peak in the mid-1940's and then fluctuated
downward, declining about 10 percent since 1970.

Similarly, the trends in hypertension are consistent with both the down-
turn in CHD and the continuing decrease in stroke mortality. However, the
fact that complex factors are involved in influencing stroke mortality is
evidenced by the downturn in stroke mortality rates early in this century,
long before tne advent of widespread programs for high blood pressure control,

¥Yitamin € is considered a public health monitoring priority because of
low serum vitamin C levels and differences in vitamin € intakes among certain
segments of the population. For the population as a whole, mean levels of
serum vitamin € were within the acceptable range, with only about 3 percent
of the population having low levels. Vitamin € intakes over 3 days also
averaged above the RDA (147 percent}, but roughly 40 percent of the popula-
tion did not meet the RDA. Low intakes of vitamin C, even for a shori time,
are of concern because the body does not store large amcunts of this vitamin.

A more detailed examination of the heaith data revealed subgroups of the
poputation in which vitamin C status may be compromised. For example, low
serum levels were observed among 14 percent of males aged 25-74 years who
were below the poverty level and 11 percent of black males aged 25-74 years.
The prevalence of low serum levels was 20 percent among poor males 55-74
years of age and 16 percent among black males 55-74 years of age. The
characteristics of these groups indicate that age, sex, race, and poverty
status are factors that may influence serum vitamin € status,

Adults 19-64 years of age had lower dietary intakes of vitamin C
(expressed as a percent of the RDA) than younger individuals, a finding
consistent with the health data. However, males had higher intakes than
females had. Other factors associated with serum vitamin C Jevels may help
to explain why males have higher prevalences of low serum vitamin C levels.
For example, cigarette smoking is associated with Tow serum Tevels, and nore
males than females smoke cigarettes. In addition, the use of vitamin and/or



mineral supplements is associated with higher serum vitamin € levels, and
mere females than males use supplements. Another finding consistent with
the health data is that economic status appears to be positively correlated
with dietary levels of vitamin C; that is, individuals above the poverty
level had higher intakes than those below had. However, at similar economic
levels, the vitamin C intakes of black individuals were not lower than those
of white individuals. The relative importance of factors associated with
vitamin C status and their interrelationships require further study.

Calcium has public health monitoring priority status because of low
dietary intakes, especially among women, and the possible association of
low intake with osteoporosis in elderly women. Precise estimates of the
prevalence of osteoporosis, which is characterized by decreased bone mass
and increased susceptibility to fractures, are lacking, but 15-20 million
Americans are estimated to be affected by this disease. For the population
as a whole, intakes of calcium from food averaged below the RDA {87 percent),
with 68 percent of the population not meeting the RDA.

The relationship of dietary caicium to ostecporosis is not fully under-
stood. Several factors have been associated with the development of this
disease, such as age, sex, race, menopausal status, use of estrogen therapy,
and the amount of weight-bearing exercise. These factors seem to affect
either the total bone mass attained or the rate of decline in bone mass.

The incidence of bone fractures is highest among postmenopausal white
women, and diets reported by adult women provided considerably less than
their RDA for calcium. About 80 percent of women over the age of 18 reported
diets that did not provide their RDA for calcium. Their diets were notably
lower in calcium than were diets reported by men. 1In addition, women are
at greater risk than men of developing osteoporosis because they have less
bone mass and the rate of decline in their bone mass accelerates after menc-
pause, Because of the role dietary calcium may play in the attainment of peak
bone mass, which occurs during adolescence and young adulthood, relatively
low calcium intakes by females 9-18 years of age are also of concern.

White women are believed to be at higher risk for osteoporosis than
black women are, and white men at higher risk than black men. However,
dietary intakes of calcium were notably higher for the white population than
for the black population, even for groups at similar economic levels. This
apparent contradiction is at least partially explained by the greater bone
mass of black than of white individuals, which illustrates the fact that
factors in addition to dietary calcium are involved in the development of
osteoporosis.

Iron warrants pubiic health monitoring prierity status, especially
among young children, poor females 25-54 years of age, and black females
12-17 years of age, because of relatively high prevalences of impaired iron
status (12-21 percent) and tow dietary intakes of iron. OFf the total
population, 66 percent consumed diets over 3 days that did not meet the RDA
for iron.

The highest prevalence of impaired iron status (20.6 percent) was
observed among poor children 1-2 years of age. Diets reported for 96 per-
cent of the children in this age group did not provide their RDA for iron.

Among people 15-64 years of age, females had a higher prevalence of
impaired iron status than males had. The dietary data corroborate this
finding. About 80 percent of females 19-64 years of age, but only about
1C percent of males in this age group, reported diets that did not provide
their RDA for iron.



Black femaies 12-17 years of age also had a relatively high prevalence
of impaired iron status. The dietary intakes of females in the broad age
range 9-64 years appear to be uniformiy low relative to their RDA. Notable
differences in dietary iron intakes by race or poveriy status were not
observed for vemales. However, dietary intakes of iron by males did appear
to differ by race and poverty status. In general, iron intakes were higher
for white males than for black males, even among those at similar economic
levels; and for both white and black males, those above poverty level had
higher intakes than those below poverty level.

There are a number of reasons for these differences between dietary
and health data related to iron status. As mentioned earlier, different
definitions for cutoff points in the stardards used are important. In
addition, diefary datez may not identify fully the level af iron from vitamin
and/or mineral supplements, water, and other nonfood sources., Questions as
to the bicavailabiiity of iron supplied through these sources, as well as
the body's ab®lity to adapt to lower iron intake, complicate our understand-
ing. [t is also important to understand the nonspecific nature of some of
the biochemical indicators used toc detect iron deficiency, making errconeous
conclusions possible,

Food Components Warranting Continued Public Health Monitoring Consideration

More consideration Less consideration
Protein Total carbohydrate
Yitamin A ¥itamin B

Thiamin Phosphorus
Riboflavin

Niacin

Food components were included in this category if (1) no currentiy avail-
able 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 {2) potential health problems related
to inadequate intakes are ruled out at this time.

Inadequacies of these nutrients are unlikely for the majority of Americans.
Intakes of protein, vitamin A value, thiamin, riboflavin, and preformed niacin
in diets reported by individuals averaged at or above recommended levels,
and at least one-half of the individuals surveyed had intakes that met such
levels over a 3-day period. Dietary levels of protein and preformed niacin
were lower for individuals with lower incomes, but average levels were still
considerably above those recommended. The health data show that Tow levels
of serum albumin {an indicator.of protein status) and of serum vitamin A
were rarely found in the population and were not associated with race or
poverty status. However, the Commitiee recommends that protein and vitamin A
continue to be monitored in dietary and health surveys because of past or
potential public health problems related to inadequate or excessive intakes.

Carbohydrate, along with fat and protein, is one of the major sources
of energy in the diet. Dietary guidance that recommends lowering fat intake
usually recommends substituting complex carbohydrate (starch) as a source
of energy. Dietary data for vitamin B., and phosphorus indicate retatively
high levels of these nutrients; d1seas%g réTated fo dietary inadequacies
have not appeared as publiic health problems in the past, nor are problems
anticipated for the future.
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Food Compenents Requiring Further Investigation

Added caloric sweeteners Folacin
Fiber Magnesium
V'i tamin 86 Z]'nc

Food components were classified as requiring further investigation if
(1) information from dietary and health surveys was insufficient to permit a
judgment about public health significance; or (2) intakes deviated from
recommended Tevels for many in the population, but related health probiems
were not found or methods of identifying health problems were not available;
or {3} despite theoretical reasons for believing that the food components
might have pubiic health significance, intakes were in an acceptable range
and retated health probliems could not be identified.

The added caloric sweetener content of the diet is an important factor
in the development of dental caries, especially if the sugar is in a form that
adheres to the tooth surface. Foods high in added caloric sweeteners provide
simple carbohydrate, a source of energy, but are generally not high in
nutrients. Nutritionists usually recommend that when carbohydrate intake is
increased, the increment should be in the form of complex carbohydrate {starch)
rather than simple carbohydrate. More research is needed to determine whether
any particular ratio of complex to simple carbohydrate in the diet has a clear
health advantage,

The importance of fiber in the diet has been stressed by several authori-
tative groups, but food composition data for total fiber and its component
substances are limited, and standards for assessment that are generally agreed
on are not available. This Tack of information about fiber suggests the
need for continuing research on the subject.

Dietary surveys indicate relatively Tow intakes of vitamin By, and data
on the nutrient content of the U.S. food supply indicate velatively low levels
of folacin and zinc available for consumption per capita. However, only scanty
health survey data relate low intakes to health problems in the population.
More information is needed about the dietary levels and public health signifi-
cance of these nutrients, and research is needed to develop better measures
of nutritional status.

Although dietary data show that a significant fraction of the population
had intakes of magnesium below recommended levels, health survey data fail
to show related health problems. These observations suggest that standards
for magnesium intake may be too high. Further study of the problem is warranted.

Recommendations

The Commitiee was charged with issuing recommendations to improve the
National Nutrition Monitoring System. The Committee made 14 such recommendations.
Their implementation s the responsibility of USDA and DHHS. The recommendations
are categorized into four broad areas:

Improve Information Exchange Between Data Users and Gatherers
® Establish a mechanism for learning more about the data needs of users,

especially Federal agencies. The Committee recommends development of an
inventory of Federal Government programs affecting nutrition and an
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annotated bibliography of evaluations of these programs to determine the
contribution of National Nutrition Monitoring System data to program
design and evaluation.

. Sponsor periodic conferences related to survey design and data analysis.

. Increase the availability of nutrition information from Federal surveys
by publicizing Federal reports in professional journals and computerized
bibliographic data bases on nutrition and health.

] Establish a listing of data bases, including methods and techniques,
related to food, nutrition, and health. National surveys, special-purpose
surveys, and surveys conducted at State and Tocal levels should be included.

Increase Use of Data Collected Under the National Nutrition Monitoring System
) Provide resources for policy-relevant analyses of existing data.

[ Provide more complete and uniform documentation of data files available
to the public.

» Improve comparability of data from all national surveys conducted as
part of the Natiornal Nutrition Monitoring System.

] Provide resources to improve the timeliness of release of data tapes
and publicatior of survey results.

Iimprove Methods and Techniques for Gathering Information for Assessing Nutritional
Status

. Continue and expand efforts to study the factors that influence food
intake and nutritional status, especially of high-risk groups.

. Improve coverage of the low-income population in activities of the National
Nutrition Monitoring System.

. Evaluate the feasibility of developing nutrition indicators for monitoring
changes in food consumption and nutritional status. These might be
viewed as analogous to leading economic or environmental indicators and
could be the basis for anticipating potential nutritional status problems.

[ Increase research to improve methods for assessing dietary intake and
nutritional status. Special attention should be given to identifying and
reducing sources of inconsistency and error.

Increase Resources for the National Nutrition Monitoring System
] Provide adequate resources for the National Nutrition Monitoring System to
implement these recommendations and for the Committee, which is charged

with interpretfing the data collected by this system and also with assessing
the need for improvements in the system.
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. Identify more completely potential sources of complementary data for the
Committee to review and consider as part of the National Nutrition
Monitoring System.

Sumnary of categories of nutritional monitoring status

Food components warranting public health monitoring priority status

Definition:

e Evidence from health and nutrition surveys indicated related health problems in the
population, and a substantial proportion of the population had 3-day dietary intakes
considerabiy higher or lower than recommended levels; or

e Evidence from epidemiological and controlied 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.

Type of data used

Health (National
Dietary (Nationwide  Health and Nutrition

Completeness Food Consumption Examination Survey
Food component of data Survey and other) and other)
High dietary consumptiion
Food energy.vesesesccenscas b FS, H, I Overweight and
associated health
conditions
Total fat.eeiiverneerennnnn + FS, H, I Serum cholesterol
level
Saturated fatty acids...... + FS Serum cholesterol
Tevel
ChoT1esteroleeeeenereeeennes + Fs, 11 Serum cholesterol
Tevel
SOdTUM. vvessans. cerenrrenes + 11 Blood pressure
AICONOT e vernneneneeennnn. + (2) Alcoholism and
associated heaith
conditions
Low dietary consumption
Vitamin Covvvvennnnnconeses +++ FS, H, I Serum level
CalCiUMe srrnenennnns cevens ++ FS, H, I 3¢onsensus Development
Statement
IrONe i cearecsconcecnccnnnes +++ FS, H, I Blood Tevels of three
indicators
Fluoride..veiicnennceeenans + -— Dental caries

See page 15 for footnotes and explanations of symbols.
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Summary of categories of nutritional monitoring status--Con.

Food components warranting continued public health monitoring consideration

Definition:

e No currently available evidence from health and nuirition examination surveys
indicated related health problems in the population, and most of the population had
3-day dietary intakes that met recommended levels; or

e Potential health problems related to inadequate intakes are ruled out at this time.

Type of data used

Health (National
Dietary (Nationwide  Heaith and Nutrition

Completeness Food Consumption Examination Survey
Food component of data Survey and other) and other)
More consideration
Protein..ciieersceicrraneas ++ FS, H, I Serum albumin level
Vitamin A.eereinrenanennnns +++ FS, H, I Serum level
ThiamiNeeseeesoseensnsonses ++ FS, H, I -—-
RIbOfIaYiNe sversncnensennne ++ FS, H, I -
NIACTNeeecsvovevmcnensnsens ++ FS, H, 1 ——
Less consideration
Total carbohydrate......... + FS, H, I -—-
Vitamin Bi2eeverereecaaenns ++ Fs, 1n, 11 ---
PROSPHOrUS.eesenncssronaess ++ FS, H, 1 =

See page 15 for footnotes and explanations of symbols.
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Summary of categories of nutritional monitoring status--Con.

Food components requiring further investigation

Definition:

e Information from dietary and health surveys was insufficient to permit a judgment
about public health significance; or

¢ Intakes deviated from recommended levels for many in the population, but related
health problems could not be found or methods of identifying health problems were not
available; or

e Despite theoretical reasons for believing that the food components might have public
health significance, intakes were in an acceptable range and related health problems
could not be identified.

Type of data used

Dietary (Nationwide Health (National
Compieteness Food Consumption Health and Nutrition
Food component of data Survey and other) Examination Survey
and other)
Added caloric sweeteners... + FS, 11 -—
Crude fiber..eeeerececcacae + FS ---
Vitamin Bgesevrvernnnennens ++ FS, H, I -—
FolaCineeereeeeraescesnrnns + FS ———
MagNES UM s enveneesroennnnn + FS, 14, 11 -
ZiNC e re e vreanncnses Ceeabeas + FS 4Serum Tevel

+++ = Most complete~--food components having sufficient good quality (1) dietary
intake data and assessment criteria and (2) health data and assessment
criteria.

++ = |Less complete--food components lacking (1) or (2).

+ = Least complete--food components Tacking (1) and {2).

FS = Food supply--per capita food use at the wholesale or retail Tevel of food
distribution.

H = Household--food used by households.

I = Individual--food ingested by individuals.

1Food composition data less certain than for other food components in 1977-78.
2Alcohol, Drug Abuse, and Mental Health Administration, 1983.

3National Institutes of Health Consensus Development Panel, 1984.

4Health status indicator less certain than for other nutrients.
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CHAPTER 1
INTRODUCTION

Charge to the Committee

The Joint Nutrition Monitoring Evaluation Commitiee was established
to integrate and report the results of the nutrition monitering activities
conducted by the U.S. Departments of Agriculture (USDA) and Health and Human
Services {DHHS). This report is the first to be developed by the Comnmittee.
The charge to the Committee is stated in the 1981 Joint Implementation Plan
for a Comprehensive National Nutrition Monitering System:

The Committee will develop reports on the nutritional status of the
population to be issued to Congress jointly by the two Departments at
three-year intervais. The reports will evaluate the findings of the
Nationwide Food Consumption Survey, National Health and Nutrition
Examination Survey, and other Federal nutrition monitoring efforts.
The Committee's reports will address in detail the nutritional health

and dietary status of the general popuiation and certain priority subgroups.

The Committee will assess the current state of knowledge about nutrition
monitoring, identify deficiencies and special areas of need in the system,
recommend more appropriate approaches, and eiiminate any unnecessary
duplications of effort. Factors which may have influenced nutritional
health and dietary status will be identified and reported {U.S.
Departments of Health and Human Services and Agriculture, Aug. 1981).

History

The Food and Agriculture Act of 1977 (Public Law 95-113) instructed
the Secretary of Agricuiture and the Secretary of Health, Education, and
Welfare (now Health and Human Services) to submit to Congress a proposal
for a comprehensive nutritional status monitoring system to integrate the
ongoing nutrition survey activities of both Departments. The Departments'
proposal was submitted to Congress in May 1978 and, at the request of the
Committee on Science and Technology, was reviewed by the General Accounting
Office, which recommended the development of a comprehensive implementation
pian. This plan, the Joint Impliementation Plan for a Comprehensive National
Nutrition Monitoring System, was submitfed to Congress in Sepiember 1981.

The National Nutrition Monitoring System {NNMS} incorporates existing
and proposed research and survey activities with the overall purpose of
monitoring the nuiritional status of the U.S. population.

The five component parts of the system are:

Heaith status measurements,

Food consumption measurements,

Food composition measurements,

Assessments of dietary knowledge and attitudes, and
Ffood supply determinations.
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The goals of the NNMS are as follows:

» To provide the scientific foundation for the maintenance and improvement
of the nutritional status of the U.S. population and the nutritional
quality and healthfulness of the national food supply.

» To collect, analyze, and disseminate timely data on the nutritional
and dietary status of the U.S. population, the nutritional quality of
the food supply, food consumption patterns, and consumer knowledge and
attitudes concerning nutrition.

? To identify high-risk groups and geographic areas, as well as nutrition-
related problems and trends, in order to facilitate prompt implementation
of nutrition intervention activities.

0 To establish national baseline data and to develop and improve uniform
standards, methods, criteria, policies, and procedures for nutrition
monitoring.

® To provide data for evaiuating the implications of changes in
agricultural policy related to food production, processing, and
distribution which may affect the nutritional quality and healthfuiness
of the U.S. food supply.

The National Health and Nutrition Examination Survey {NHANES), conducted
by the National Center for Health Statistics of DHHS, and the Nationwide
Food Consumption Survey {NFCS), conducted by the Human Nutrition Information
Service of USDA, are the cornerstones of the NNMS. These surveys, which
provide the most comprehensive information on heaith status and food consumption
available, are explained in detail Tater in this chapter.

USDA and DHHS carry out a variety of activities in addition to NHANES
and NFCS that make significant contributions to the understanding of the
diets and nutritional well-being of Americans. For example, USDA's Human
Nutrition Information Service determines the nutrient content of the U.S.
food supply each year and maintains the National Nutrient Data Bank. The
Agricultural Research Service, in five Nutrition Research Centers, conducts
basic research on human nutritional requirements and methods for determining
the composition of foods.

The Centers for Disease Control of DHHS collect information on the health
status of people in high-risk groups who use public health facilities in
34 States. The Food and Drug Administration's Total Diet Study determines
Tevels of selected nutrients and contaminants in diets prepared from standard
market baskets of foods in several regions of the country. Other DHHS activities
include collection of statistics on the extent and nature of illness and
disability of the population, determinants of health, and utilization of
heaith care; collection of basic vital statistics, including Tive births, fetal
deaths, and deaths; and studies of food knowledge, attitudes, and preferences.
The National Institutes of Health support the country's largest program in
human nutrition research, including research in nutritional epidemiology,
clinical nutrition, and assessment of nutritional status. Both Departments
conduct research on methods and standards for nutritional assessment.

The National Nutrition Monitoring System has an important Timitation.
Its targe monitoring surveys are not fully adequate for evaiuation of food
assistance programs. These programs--such as the Food Stamp Program, the
Nutrition Program for the Elderly, and the Special Supplemental Food Program
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for Women, Infants, and Children--are offered to diverse populations that
often are undergoing concurrent changes other than program intervention. Also,
most of these programs have objectives in addition to improvement of the
diet. However, the surveys do coliect information about program participation
for use as variables in studies of determinants of nutritional and dietary
status. Unless evaiuations of the effects of programs are designed as carefully
controlied experiments from the outset, a large number of intervening variables
will confound the interpretation of results. Meaningful results require
studies in which data for control groups or for the population prior to inter-
vention are collected and compared with data for program participants.

The Joint Implementation Plan for a National Nutrition Monitoring System
set two major objectives:

(1} Achievement of the best possible coordination of the two largest
components of the system--the National Health and Nutrition Examination
Survey and the Nationwide Food Consumption Survey, and

{(2) Development of a reporting system to translate findings from the two
surveys and other monitoring activities into periodic reports to Congress
on the nutritional status of the American poputation.

Four scientists from outside the Federal Government were selected in
June 1982 to serve on a committee, chaired by the Assistant Secretary for
Health and the Assistant Secretary for Food and Consumer Services, called
the Joint Nutrition Monitoring Evaluation Committee. This Committee was
to help accomplish the second objective. The charter for this permanent
national advisory committee was published in the Federal Register for public
comment and approved in fall 1983. The Committee members were officially
appointed shortiy thereafter. The Committee was convened for the first meeling
in December 1983, aliowing 1 year for the preparation of its first report,
due November 1984. However, as the Committee planmed the first report, it
became apparent that more time would be needed for completion. Staff support
to the Committee was provided by USDA and DHHS. The final report will be
submitted to Congress by the Secretary of Agriculture and the Secretary of
Health and Human Services. Chart 1 shows the relationship of the Commitiee
to USDA and DHHS.

Principles Used by the Committee

Because the Joint Nutrition Monitoring Evaluation Committee 1s permanent
and reports are to be prepared periodically, the members decided to attempt
to provide a foundation for future reporis in the initial report. The Commiitee
set objectives as to what would be achieved in its first report and what
would be reserved for future reports.

The objectives for the first report had to be modest. In establishing
the Committee, no resources were provided to permit new analysis of data
or consultation with scientific experts outside the Committee. The Committee
therefore decided to compile available data into a report that contains baseline
data, descriptive information, and selected pertinent literature references.
The intent was to give special attention to the dietary and health status
of the poor compared with the nonpoor. Subsequent reports wili build on
this descriptive base through interpretations designed to provide information
helpful in planning and assessing nutrition and health programs and in setting
policy. The Committee may need to interact with a broad range of experts
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in the nutrition community to determine desirablie frames of reference and
focuses of future reports. Also, data from a wider variety of sources may
be included in future reporis.

Nutritional Status

The nutritional status of an individual is the condition of his or her
health as influenced by the intake and utilization of nutrients (MNational
Institutes of Health, 1970). Because nutritional status cannot be measured
directly by any single test, assessment is dependent on the collective inter-
pretation of relevant dietary and heaith data. The measures or tests that
produce these data are best viewed as indicators of nutritional status.
Dietary data alone provide information on food and nutrient intake which may
or may not have health conseguences for an individual, depending on his or
her particular nutrient needs. Alternatively, health data alone may indicate
problems unrelated to diet. Therefore, both dietary and health data are
necessary for reliable statements concerning nutritional status.

Indicators of nutritional status inciuded in this report are as follows:

{1) Levels of specific food components in diets:

{2) Clinical, anthropometric, hematological, and biochemical measurements
directly related to specific food components; and

(3) Health conditions or diseases that may be associated with inadeguate
or excessive intakes of several food components.

Assessment of the dietary and health indicators of nutritional status involves
comparison of the levels of these indicators--for exampie, Tlevels of nuirients
in dietary intakes and in bliood--with appropriate interpretative criteria.
Most assessments of the dietary and health indicators of nutritional status
are discussed relative to sex and age. Economic and sociodemographic factors
that may influence these indicators are also included.

Deficiency and Toxicity

Criteria have been established that identify clinical, physiological,
or biochemical indicators of severe nutritional deficiencies. In the past,
populations in various parts of the world have exhibited high prevaliences of
jllness or death because of dietary deficiencies in energy; protein; vitamins
A, €, and D; niacin; thiamin; or certain minerals, including jodine and iron.
Other severe nutrient deficiencies have been reported occasionally for individuals
but not described as widespread probiems in populations. Examples of such
instances incliude deficiencies of vitamins K, 86, and By, and the minerals
copper, selenium, and zinc.

Nutrient toxicities are far more a concern now than they were in the
past. Much Tess research has been done to develop criteria for evaluating
dietary and health indicators of toxicity than to develop such criteria for
undernutrition. This is partly because deficiency of most nutrients causes
signs and symptoms specific to the deficient nutrient, while toxicity causes
more general symptoms that may mimic diseases, and also because the misuse
of vitamin and mineral suppliements is a relatively new phenomenon. Nutrient
intakes up to 10 times the Recommended Dietary Allowances {RDA) are seldom
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associated with toxicities. Higher levels of intake are almost impossible

to obtain from a diet containing the usual mix of foods available in the

United States but are possible by the use of megadoses of vitamin and/or

mineral suppiements. Such misuse of supplements poses a serjous health problem
for the individual and in rare instances could create a public health problem.
Medically, supplement use is rarely necessary. Unfortunately, self-prescription
of supplements may delay individuals in seeking appropriate medical treatment.

Marginal Nutritional Status and Imbalances

The easily recognizable forms of severe nuiritional deficiencies or
toxicities are rarely found in the population of the United States. Accordingly,
many nutritionists and physicians have turned their attention to more subtle
marginal deficiencies, excesses, and nutritional imbalances. In marginal
nutritional states, nutrient stores may be low, the activity of some enzymes
may be below normal or in the low range of normal, and growth may be stightly
impaired, but evidence of impaired performance, health, and survival is difficult
to document. Persons at these marginal levels are at some risk of falling
to Tower, more critical levels of deficiency, especially when subjected to
stress. In theory, better nutrition would result in improved performance,
health, and survival, even though these improvements may be too small to
be detected by present scientific methods. When there is no evidence of
associated harm, it is prudent for individuals to raise nutrient intake enough
to enhance nutrient stores and maintain enzyme activities at normal levels.

In affluent countries, risk to an individual's health is usually the only
harm considered when recommending higher dietary nutrient intakes.

Examples of important current studies on marginal deficiencies include
those on mild iron, calcium, vitamin B., and folacin deficiencies. Even
more complicated are the studies of diSeases, such as cancer or cardiovascular
disease, which may be influenced by marginal deficiencies and excesses of
several food components as well as many other factors unrelated to nutritional
status. These diseases may take years to develop. Diets may change over
time and may change as a result of disease. Therefore, it is important to
note that current dietary intakes may not correlate with clinical or biochemical
signs of disease. Criteria are needed for dietary indicators that are associated
with increased risk of disease and for health indicators that allow early
detection of disease or predisease states. In general, desirable ranges
of dietary intake have been established on the basis of observations of intake
and disease-specific mortality in different populations around the world.

It is not known to what degree deviations from these ranges might be detrimental.

Poverty and Hunger

The Committee acknowledges that in the world today and in the United
States in the past, severe nutritional deficiencies of public health significance
have been related primarily to the ability to grow or purchase sufficient
amounts of a healthy variety of feod. Therefore, the Committee examined
the association of poverty with dietary and health indicators of poor nutritional
status. The potential benefits of high intakes of food components to prevent
certain chronic diseases among the poor were not examined.

Even when undernutrition is not an income-related problem for the general
U.S. population, some individuals in the society may suffer from dietary
inadequacies resulting from poverty. The association may be simple or part
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of a complex of problems including Tack of information, physical and mental
iliness, addiction to drugs and alcohol, dietary fads, and child abuse,
Factors that affect nutritional status may be public health problems in their
own right. Even if they are not, they require appropriate clinical and social
intervention on an individual level,

Unassuaged hunger, which is the perceived need to eat, may be a result
of poverty but may not be associated with measurable deficiencies in stored
energy and nutrients. However, a relationship is easily understood in which
poverty results in the inability to obtain a sufficient quantity or variety
of food to prevent hunger and to maintain good nutritional status. When
hunger results in attendance at soup kitchens, migration, or stealing, it
is also a social probiem, whether or not it has nutritional implications.

The report pubiished by the President's Task Force on Food Assistance
{1984} noted that hunger is a concern among three main groups in the
population: The traditional poor, notably female-headed households and the
elderly; the new poor, who have suffered from extended periocds of unemployment;
and the homeless or street people. The sampling plans for the Nationwide
Food Consumption Survey and the National Health and Nutrition Examination
Survey are based on the distribution of households in the United States and
do not include individuals without a permanent address, nor do they include
Native Americans 1iving on reservations. Therefore, some small segments of
the popuiation in which the prevalence of poverty is high are underrepresented
in these surveys.

In the 1977-78 NFCS, some information was collected on the perceived
adequacy of household food supplies. Respondents were asked to describe
food used in their household as: {1} "Enough and kind wanted," (2} "encugh
but not always kind wanted,” (3) “"sometimes not enough to eat,” or (4) "often
not enough to eat."™ Approximately 3 percent of the respondents said that
sometimes or ofiten there was not enough food to eat in their households.
Individuals from these households had intakes of food energy and 12 nutrients,
expressed as percents of the RDA, that averaged about 18 percentage points
Tower than intakes for the rest of the population. Differences ranged from
9 percentage points for vitamin B, to 39 percentage points for vitamin C.
However, biochemical data o corrgborate a nutritional effect are lacking,
and the relation of "hunger® to iis determinants and conseguences is not
further developed in this report.

Data Sources

The information available to the Committee included that which has been
collected as part of the National Nutrition Monitoring System. Health status
measurements and food consumption measurements are the primary nutrition
monitoring activities. Implicitly included in these twoc types of nutrition
monitoring are all related research activities on human dietary needs, survey
methodology, physiological measures, biochemical analyses, food composition
measurements, and standards for assessing dietary and health data. Assessments
of nutrition knowledge and attitudes concerning foods provide information
on some of the factors that may infiuence nutritional status., This important
‘aspect of nutrition monitoring is briefly discussed in Chapter 4. Food supply
determinations, which have been used to assess trends in the levels of food
compenents in the U.S. food supply since 1909, are an important part of the
first Committee report.

Indicators of dietary status from the Nationwide Food Consumption Survey
and indicators of health status from the National Health and Nutrition
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Fxamination Survey are the primary focus of this report. Compared with other
Federal food and nutrition surveys, these two surveys sample the U.S. population
in the most representative fashion. Also, the sample sizes are large enough
te show any major public health problems. Even so, the proportion of the
.S. population actually interviewed or examined is relatively small, and
some groups are not covered or are not sampled in sufficient numbers to make
reliable statistical estimates. A nutritional problem would have to affect
about 2 million people {or approximately 1 percent of the U.S. population)
to be identified in these surveys with high probability. Thus, localized
public health problems or problems affecting small numbers of people who
are dispersed clinical cases cannot be identified or monitored by these surveys.
For instance, cases of life-threatening protein-calorie deficiency may exist
in some individuals, such as neglected children, even though low dietary
protein intake does not appear from these surveys to be a public health problem
in the United States.

The following sections of this chapter briefly describe the sources
of dietary and health data used in this report. More detailed descriptions
are provided in the appendixes.

Dietary Data

The American diet can be assessed in several different ways. Information
on diets is collected by USDA at three Tevels--U.S. food supply, household
food use, and individual food intakes. The U.S. food supply data represent
annual quantities of energy and nutrients per capita per day that are available
for consumption from the food supply of the United States. USDA's food
consumption surveys, conducted about every 10 years, provide information
about diets at the next two levels--food used by househoids and food eaten
by individual household members. Household diets represent food which is
available for consumption in the household. Intakes of household members
represent food actually eaten by individuals both at home and away from home.
Quantities of food energy, nutrients, and other food components in the
American diet at the food supply, household, and individual intake level
are calculated using standard tables of the nutritive value of foods. {See
U.S. Department of AgricuTture Reports on Food Composition in the bibliography.)
The content of food components in diets is then assessed to provide indicators
of dietary status. Assessments are made for the following food components
at one or more of the three levels:

Food supply, household, individual: Food supply: Individual:
Food energy Preformed niacim Cholesterol Cholesterol
Protein Vitamin B Saturated fatty Sodium
Total fat Vitamin 812 acids Added caloric
Total carbohy- Vitamin C Oleic acid sweeteners
drate Calcium Linoleic acid

Vitamin A value Phosphorus Simple carbohydrate
Thiamin Magnesium Complex carbohydrate
Riboflavin Iron Crude fiber

Folacin

Zinc
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Food Composition Data

The nutrient contents of foods in the food supply and reported in the
food consumption surveys are based on foed composition data compiied by
scientists in USDA. The collection and publication of these food composition
data are ongoing respensibilities of USDA. The food supply series uses informa-
tion on the nutrient content of the 300-400 basic foods that comprise the
U.S. food supply. These foods are at the wholesale or retail level of distri-
bution; they are in a preprocessed or “uncombined" form, for example, flour
and sugar rather than breads and bakery products. WNutritive values are for
only the edible portion of these foods.

The household phase of the 1977-78 Nationwide Food Consumption Survey
uses information on the nutrient content of approximately 3,900 foods and
foed combinations in household diets. These foods are in the form in which
they enter the household. Some are ready to eat and some, such as meat and
potatoes, require cooking. Nutritive values are adjusted for refuse and
cooking losses, The individual phase of the survey uses information on the
nutrient content of approximately 4,500 foods and food combinations in diets
of individuals. These foods are in the great variety of forms in which foods
are eaten, such as fried and baked chicken, salads, and stews.

U.S. Food Supply Historical Series

The U.S5. food supply historical series, dating from 1909, is the only
source of information on trends in food and nutrient availability since the
beginning of the century. It is based on annual "disappearance® of food
at the wholesale or retail level of distribution. It shows the potential
of the U.S. food supply for meeting the population's energy and nutrient
needs if no foods or nutrients were lost between the wholesale or retail
Tevel and actual ingestion. The data do not provide information on the
distribution of food among individuals or subgroups within the population.

USDA specialists estimate the "disappearance® of the 300-400 foods that
comprise the U.S. food supply. Data on use (exports, military use, yearend
inventories, and nonfood use) are deducted from data on supply {production,
imports, and beginning-of-the-year inventories}. Per capita consumption
is derived by dividing the amount of food available by the population of
the 50 States. These quantities of food are muitipiied by their nutritive
value to derive the total nutrient content of the U.S. food supply available
per individual.

Nationwide Food Consumption Survey

Since the mid-1930's, USDA has conducted six national food consumption
surveys. These surveys, authorized by Congress in Tegislation {currently
the Agriculture and Food Act of 1981), are used to collect information on
diets of households and. individual household members. Socioeconomic data
such as income, household composition, and food program participation are
also collected, Data from the surveys are used to assess food and nutrient
consumption by the population; to identify factors associated with selected
consumption patterns; and to form the basis for food assistance, regulatory,
and nutrition education programs,

Most of the dietary data presented in this report are from USDA's most
recent survey--the 1977-78 Nationwide Food Consumption Survey. This survey,
conducted from April 1977 through March 1978, was from a stratified area
probability sample of householids in the 48 coterminous States. Households
were selected to be representative of households in each of nine census
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geographic divisions {aggregated for reporting as Northeast, North Central,
South, and West) and three leveis of urbanization {central city, suburban,
and nonmetropolitan) during each of the four seasons. Of the 20,812 households
contacted, approximately 72 percent (14,930) completed the household question-
naire. Of eligible individuals in participating households, about 81 percent
provided 3 days of dietary information. Separate surveys were conducted
in Alaska and Hawaii.

In the household phase of the survey, the person with major responsibility
for meal planning was interviewed about food used by the household during
a specific 7-day period. Grocery receipts and other reminders were used.
The interviewer asked which foods from a prompting 1ist were used, and the
food manager responded with the kind, amount, source (purchased, home produced,
gift, or pay), and if purchased, the price of the fooed. Information on the
number of meals eaten at home and away from home by household members and
the number of meals eaten by guests was also obtained. 1In this phase of
the survey, food consumption was measured at the level at which food enters
the householid and should be interpreted as consumption in an economic rather
than a physiological sense. These consumption data include some food that
is not eaten, such as food discarded in the kitchen and at the table and
leftovers fed to animals. However, adjustments were made in these data for
retention of vitamins during cooking. Data on househoid food use do not
show how food was distributed among househoid members.

In the individual phase of the survey, members of the participating
households provided information on foods they ate on 3 consecutive days.
They were asked by the interviewer to recall the food eaten during the day
prior to the interview and were asked to keep records of food eaten on the
interview day and on the day following the interview. Intakes of persons
under 12 years of age were usually reporied by the household respondent.
For each food eaten, the individual reported the amount ingested, the name
of the eating occasion, and with whom and where the food was eaten. Each
individual also was asked about his or her health condition, height and weight,
water consumption, and use of vitamin and/or mineral supplements. Each was
asked whether he or she was on a reducing or other special diet or was a
vegeiarian.

As in all measurements, variability and errors are a consideration in
the interpretation of dietary data. All dietary surveys in which individuals
report their food intake are limited by the degree to which individuals describe
adequately the type and amount of food they ate. In addition, some individuals
may underreport food intake because they do not remember ali the food they
ate, or they may unconsciously and sometimes consciously minimize eating
practices they consider undesirable and maximize those they consider desirable.
Day-to-day variability in food intake by individuals is also a consideration
in the interpretation of survey data. In an effort to decrease effects of
intraindividual variability, 3 days of dietary data were collected and averaged
for each individual in the 1977-78 NFCS.

Criteria for Dietary Data

The criteria for evaluating much of the dietary data in this report
are the Recommended Dietary Allowances, established by the National Academy
of Sciences, Food and Nutrition Board (National Research Courcil, 1980a ).
RDA have been established for 17 sex and age groups for 14 of the 25 food
components discussed in following chapters. The Food and Nutrition Board
also has established ranges of Recommended Energy Intake {REL) for food emergy
and estimated safe and adeguate ranges of intake for sodium and 11 other food
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components. Dietary levels of food components that do not have established
RDA, such as fat, cholestereol, and added caloric sweeteners, were compared
with dietary guidelines proposed by other authoritative groups. Each food
component is zssessed separately because no generally accepted method exists
for assessing the nutritional quality of the diet as a whole.

When the RDA are used as criteria to aid in assessment of the adequacy
of nutrient intakes, the basic assumptions used in setiing the RDA must be
considered. The RDA are expected to support body stores of nutrients and
biochemical and physiological processes in essentially all normal healthy
people. The Food and Nutrition Board has specifically cautioned against
confusing the RDA with nutrient requirements. They state: "Differences in
the nutrient requirements of individuals are ordinarily unknown. Therefore,
RDA (except for energy) are estimated to exceed the requivements of most
individuals and thereby to ensure that the needs of nearly ali in the population
are met. Intakes below the recommended allowances for a nutrient are not
necessarily inadequate® (National Research Council, 1980a).

Because the RDA include a margin of safety above the average reguirement
tevel, it can be concluded with reasonable certainty that a diet that meets
the RDA will meet the requirements of nearly all heaithy individuals. This
statement of assurance cannot be made for diets that do not meet the RDA.

The RDA do not mark Tevels below which deficiency is likely to occur.
Therefore, dietary assessments are not by themselves conclusive evidence of
nuiritional deficiency. Corroborating health data are needed. Although it
is reasonable to assume that the risk of nutritional deficiency is greater the
further dietary intakes fall below the RDA, the relationship between dietary
intakes and health effects may not be Tinear. The nature of the relationship
remains to be determined. The extent to which dietary intake data obtained
over a short period of time, such as days, represent an individual's usual
intake is also unknown. A special National Academy of Sciences Committee,
sponsored by USDA, studied the use of data from food consumption surveys
to assess nutrient adequacy. Their report (National Research Council, 1986)
was released after the present report was written.

The RDA are for quantities of nutrients "ingested." WNutrients in food
reported as ingested are estimated in the individual phase of the 1977-78
NFCS and therefore are comparable with the RDA, Some food reported as used
by households in the 1977-78 NFCS and some food available for consumption
in the U.S, food supply may not be ingested. If food and nutrient 10ss occurs
prior to ingestion, then the nutrient content of household diets and the
food supply would need to be in excess of the RDA if diets as ingested are
to meet the RDA.

In this report, the RDA were used to assess diets reported by individuals
for 3-day intervals in the 1977-78 NFCS in two different ways. In the first
method, the nutrient intake for each individual was compared directly with
his or her RDA. In the second method, the nutrient-to-calorie ratio of the
individyal's intake was compared with the RDA ratio. The first comparison
would indicate lower than actual Tevels of intake if there were underreporting
of food ingestion by survey respondents. Alternatively, the second comparison
would indicate an wnduly favorable picture of nutrient intakes--that is,
higher than actual levels of intake--if, as is sometimes hypothesized, survey
respondents are Teast Tikely to fuily report those foods that are high in
calories and low in vitamins and minerals.
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Health Data

Appraisal of nutritional status reguires measures of health status in
addition to dietary information. DHHS conducts a diverse vital and health
statistics program to collect information on determinants of health and on the
extent and nature of illness and disability in the U.S. population, including
Tife expectancy, morbidity, and mortality. Six types of nutrition-related
measures are made:

Hematological and biochemical tests,

Body measurements,

Dietary intakes,

Clinical signs of nutritional deficiency,

Tests for diseases or conditions associated with diet, and
Assessments of nutrition knowledge and attitudes.

DHHS agencies contributing to nutrition monitoring include the National
Center for Health Statistics (NCHS), the Centers for Disease Control (CDC},
and the Food and DBrug Administration.

The health data in this report are drawn primarily from two sources: The
examination component of the 1976-80 Naticnal Health and Nutrition Examination
Survey (NHANES II), conducted by NCHS, and the Pediatric Nutrition Surveiliance
System, conducted by CDC.

National Health and Nutrition Examination Survey

The Rational Health and Nutrition Examination Surveys are a serijes of
related programs carried out during the past 20 years by NCHS. These programs,
authorized by Congress under the National Health Survey Act of 1956, are
national in scope, based on probability sampling, and used to coliect a broad
range of morbidity data and related health information.

The first three programs of the National Health Examination Survey,
which were conducted for selected periods from 1960 through 1978, focused on
different aspects of sickness and health for specific age groups. Information
was also collected on height and weight, other body measurements, dental
health, and vision and hearing levels. Then, in 1971, a responsibility for
monitoring the nutritional status of the population was added, and the National
Health Examination Survey became the National Health and Nutrition Examination
Survey.

The first National Health and Nutrition Examination Survey, conducted
from 1971 through 1974, was designed to assess certain aspects of health
status, with particular emphasis on dental health, skin problems, eye conditions,
and the nutritional status of the population 1-74 years of age. The nutritional
components inciuded body measurements, biochemical and hematological assessments,
24-hour dietary recall, and a questionnaire on the freguency of eating foods
from major food groups. In addition, information on health care needs and
general welil-being were included.

NHANES I was conducted in 1976-80. Because most of the heaith data in
this report are derived from NHANES II, its design will be described in a bit
more detail. The target population of this survey was the ambulatory civilian
noninstitutionalized population 6 months through 74 years of age residing in
the United States, including Alaska and Hawaii. NHANES II utilized a multistage
probability design that involved selection of primary sampling units {a county
or small group of coterminous counties), segments {clusters of households)
within primary sampling units, households, eligible persons, and sample persons.
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The sample design provided for oversampling among persons 6 months through
5 years of age, those 60-74 years of age, and those Tiving in poverty areas.
A sample of 27,801 persons was selected for NHANES II, Of this sample, 20,322
(73.1 percent) agreed to participate and were examined. A more extensive
description of the design and operation of NHANES II is provided in Appendix 11.
The data Tor all the National Health and Nutrition Examination Surveys are
obtained through household interviews and through direct physical examinations,
coupled with Taboratory and clinical tests and measurements. Direct examirations
are the best source for standardized clinical, physical, and physiological data,
and they are the only source of diagnostic data regarding unrecognized and )
unireated health conditions. The measurements made in NHANES II are Tisted in
Charts 2 and 3.
The examinations are conducted in specially equipped mobile examination
centers consisting of three trailers moved from one location to another, At
the examination site, the three traiiers are set up side by side and connected
by enclosed passageways. These mobile examination centers provide a standard-
ized environment in which highly trained teams of health personnel conduct the
examinations using carefully calibrated eguipment.

Pediatric Nutrition Surveillance System

The Pediatric Nutrition Surveiliance System is conducted by CDC in con-
Jjunction with more than 30 States. Through this system, the rutritional
status of specific high-risk populations is monitored on a continuous basis.
Data are used primarily by State and local governments for program planning
and evaluation.

The principal sources of nutrition surveillance data are programs designed
to improve the health and well-being of high-risk children. Children's height,
weight, and hemoglobin or hematocrit are measured. These measures are necessary
to obtain data on the most common nuirition-related problems documented by
national nutrition surveys: Growth retardation, overweight, and anemia. More
information on the system is given in Appendix II.

Data on other important characteristics, such as age, sex, and ethnic back-
ground, are also readily available and could be incorporated in the Pediatric
Nutrition Surveillance System at minimal cost and effort. Additional items
could be added provided they are related to poor nutritional status or predictive
of changes in nutritional status and are amenable to quality control.

Criteria for Health Data

In contrast to the RDA, the cutoff points for evaluating biochemical
measures of nutritional status are usually set at three levels. The first
level is analogous to the RDA in that it is set sufficientiy high that nobody
with a higher value could be at risk of deficiency. The next cutoff level
defines "low"--a level where prudence supported by 1ittle evidence of harm
indicates that one should improve nutritional status. The third level indicates
deficiency. For most of the biochemical measures of nutritional status used
in this report, cutoff points are the Tow levels. This is the level below
which overt signs of mainutrition begin to appear. In areas where the prev-
alence of severe malnutrition is high, this expectation is generally met.
Where the prevalence is low, as in the United States, these low values are
poor predictors of malnutrition, in part because of the day-to-day variability
of the indicators and in part because other factors affect these indicators.
The cutoff points come from varicus sources: Some are devived from distri-
butions of the measure in normal populations, with some arbitrary point (usually
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the 2.5 percentile) defined as "low"; others are clinical assessment criteria
derived from medical references. For each health indicator of nutritional
status discussed in Chapter 2, a definition is provided of the cutoff point
used.

Limitations of Cutoff Points for Assessing Dietary or Health Data

In this report many measures are evaluated according to whether they
are above or bhelow criterion "cutoff" values. For instance, dietary measures
for nutrients are evaluated relative to the RDA. The RDA are set so high
that individuals ingesting these Tevels or more are thought to be ingesting
enough nutrients to meet their requirements if they are healthy. Although
the relationship may not be linear, the risk of some individuals having inadequate
intakes.may be increased the further intakes fall below the RDA. Alternatively,
some health measures are compared with values which are very rarely found
in nutritionally healthy individuals and which are compatibie with nutritional
deficiency. These cutoff values are so Tow that individuals failing below
them are at high risk of being nutritionally deficient. Individual measurements
above these cutoffs do not guarantee nutritional health. Therefore, it is
not surprising that many more people fall below the conservatively set RDA
cutoff values than below the low health cutoffs.

An important issue remaining to be solved by additional scientific investi-
gation is how to set cutoff values for dietary, biochemical, physiological,
and anthropometric data to indicate similar levels of anutrient adequacy or
inadequacy.

No cutoff point used in this report differentiates perfectily between
the deficient and nondeficient. The RDA are higher than any deficieat intakes.
Thus, the RDA are completely sensitive in picking up inadeguate intakes.
However, many persons whose intakes are lower than the RDA ingest enough of
the nutrients to meet their individual requirements. The RDA are not very
specific in that many nondeficient individuals consume Tess than the RDA.
Acknowledging this qualification, usual or conventional cutoff criteria are
used in this report.

Organization of the Report and Statistical Criteria
for Presentation of Data

This repert is organized into five major sections. This introductory
chapter provides background information on the charge of the Joint Nutrition
Monitoring Evaluation Committee, its history, and how the Committee responded
to its charge.

Chapter 2 is organized as a chartbook, showing in graphic form the data
reviewed on dietary and health indicators of nutritional status. The chapter
begins with a summarized overview of the findings. Certain concepts of
importance in interpreting the nutrition monitoring data presented in the
report are discussed, and the criteria used by the Committee to judge
indicators of nutritional status are provided.

For selected graphic presentations from the Nationwide Food Consumption
Survey, tables showing the means, standard errors of the means, and proportion
of the population with intakes of specified Tevels can be found in Appendix 1.
The standard error is one measure of the statistical quality of an estimate,
with smaller standard errors indicating better estimates. The number of
households and individuals in each population subgroup for which data are
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presenied in the report are shown in Tables 1-1 and I-2 of Appendix I. Mean
nutrient intakes and cumulative distributions of intakes are presented in
Chapter 2 without further statistical analysis.

For graphic presentations from the National Health and Nutrition Examination
Survey, tables showing the means, standard errors of the means, percents,
and standard errors of the percents can be found in Appendix II.

In Chapter 3, health conditions that may be related to diet and nutritional
status are discussed. Associations beitween diet and certain chronic diseases
will be the subject of a Surgeon General's report. Descriptive data on some
of these diseases, such as cardiovascular disease and cancer, are presented
here without any Judgment on the validity of the claims that they are affected
by diet.

Chaptar 4 describes certain sociceconomic factors that infiuence food
intake., Statistically significant resulis from some studies of the socioeconomic
and other factors affeciing dietary status are also presented.

Chapter 5 provides the Committee's recommendations for improving the
National Nutrition Monitoring System.
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Chart 1. Relationship of the Joint Nutrition Monitoring Evaluation Committee to the U.S. Department of
Agriculture and the U.S. Department of Health and Human Sesvices
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Chart 2. Examination components, by age group: Second National Health and Nutrition Examination Survey, 1976-80
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Chart 3. Blood and urine assessments, by specimen type and age group: Second National Health and Nutrition Examination Survey, 1976-80
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CHAPTER 2
NUTRITIONAL STATUS

Overview

An important determinant of a healthy population is the availabiTity
of food for a safe and adequate diet. 1In the United States today, our food
supply is safe and adequate, indeed, abundant. Although some Americans may
have insufficient food or choose an inappropriate diet, the ravages of diseases
associated with widespread severe malnutrition, common in some underdeveloped
countries, are unknown in this couniry. The American diet has supported
2 reasonably healthy population for decades. In general, our health and
life expectancy have never been better, However, infant mortality is not
as low as it should be, despite a 47-percent decline in the Tast 15 years
{National Center for Health Statistics, Dec. 1985). Also, American diets
are changing, perhaps in response to shifting lifestyles, innovations in
agriculture and the food industry, concerns about overweight, and reported
associations between diet and disease. Results from national surveys show
shortcomings in the nutritional status of some Americans.

The nutritional status of an individual can be defined as that person's
condition of health as influenced by the intake and utiiization of nutrients
(National Institutes of Health, 1970). So defined, it is the end result
of all factors that influence diet and the availability of nutrients to the
body. Adequate nutritional status is fostered by the absence of disease
and by a diet that provides sufficient energy, essential nutrients, and other
food components. Excessive or imbalanced intakes through either food intake
or indiscriminate use of vitamin and/or mineral supplements can compromise
nutritional health, but Tack of sufficient data prevent adequate assessment
of many of these factors. Nonnutritive substances present in food that can
adversely affect nutritional status, such as toxins and contaminants, are
not reviewed in this report.

Assessment of the nutritional status of individuals and populations
requires the collection and analysis of clinical, anthropometric, biochemical,
and dietary data. These assessments rely on indicators that differ in their
ability to reveal inadequate nutritional status. In addition, the methods
by which the data are produced differ in reliability and validity, and the
criteria against which they can be assessed, if such exist, differ in
appropriateness. However, if several indicators point in the same direction,
overall conclusions regarding nutritional status are strengthened. Scientists
from several disciplines are striving to develop anmalytical tools to provide
more specificity and sensitivity in these analyses.

Much can be inferred about the nuiritional status of the population,
even with imperfect data judged by imperfect criteria, especially when a
wider knowledge of nutrition is brought to bear. Thus, the data available
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to the Committee permifted the identification of food components which are
a public health priority. To do this, three basic quesfions were asked:

® What epidemiclogical, anthropometric, and biochemical evidence indicates
a potential public health concern?

] Which food components confirm public health monitoring priority status
because they are not ingested in appropriate amounts?

. To what extent are problems related to poverty?

The effects of several physiological, demographic, and socioeconomic factors
on nutritional status were considered, but the Coomiftee focused on the
association between poverty and indicators of nutritional status in the survey
populations.

Quantity and Quality of Data

The quantity and quality of dietary and health data available to the
Committee varied among food components and health conditions. The confidence
with which the dietary and health data could be interpreted varied with the
availability and applicability of assessment criteria. Table 1 shows the
sources of information, the availability of appropriate criteria for assessing
the data, and the Committee's evaluation of the compleieness of the information.

Food components were classified into three categories on the basis of
the completeness of related data: Most complete, Tess complete, and least
complete. Food components classified as having the most complete data are
those for which the greatest guantity of good quality dietary intake data
and health data, as well as recognized assessment criteria, exist. In this
category are food energy, protein, vitamin A, vitamin C, and iron. Food
components having less complete data are those for which there exist either
sufficiently reliable dietary data and assessment criteria or health data
and assessment criteria, but not both. Included in this category are thiamin,
riboflavin, niacin, vitamin B, vitamin B] , calcium, and phosphorus. Food
cemponents having the least cgmplete data are those for which neither reliable
dietary nor health data and criteria to evaluate them exist. Inciuded in
this category zre fat, fatty acids, cholesterol, carbohydrate, added caloric
sweeteners, fiber, folacin, magnesium, sodium, and zinc. Other food components
are not included in this report because data on them are even more limited.
Fluoride and alcohol were an exception. They were included because of their
pubTic health significance even though information on them included in this
report is very Timited.

Classification of Food Components by Monitoring Priority
On the basis of its evaluation of the available dietary and health data,
the Committee grouped food components into three broad categories of monitoring

status priority.

) Food components warranting pubTlic health monitoring priority status.
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) Food components warranting continued public health monitoring consideration.
. Food components requiring further investigation.

The classification of food components in this report distinguishes between
two types of health problems, public health and individual medical problems.
Public health problems affect a significant segment of the population and
can be reduced or eliminated by appropriate public health strategies, such
as food assistance and health care programs {such as the Food Stamp Program
and the Special Supplemental Food Program for Women, Infants, and Children),
nutrient enrichment of food {enriched flour and bread}, and economic incentives
to improve the availability of certain types of food. The focus of the present
report is on health problems that can be affected by diet and that are amenable
to public health programs and policy. On the other hand, individual medical
problems must be diagnosed and treated on an individual basis. For example,
pernicious anemia is a nutritional deficiency disease in that it is caused
by a Tack of vitamin B,,. However, in the United States, the cause of the
deficiency does not us&§11y relate to inadequate intake but to inadequate
absorption because of a medical condition. Nutriticnal problems resuliing
from child neglect or mental disease are public health problems but are not
amenable to public health policy related to nutrition.

Individuals without a permanent address who are not represented in the
dietary and health data available to the Committee may have a higher prevalence
of nuiritional problems than the survey populations have. The President’s
Task Force on Food Assistance {1984) reported that almost 1 percent of the
population, or roughiy 2 million people, may be homeless. Approximately
one-third of this group were estimated to have been released from psychiatric
institutions, and many are regular users of alcochol and drugs. Other groups
not surveyed are migrant workers and individuals living on Indian reservations.
These groups may have nutritional problems that are part of a complex picture
of medical, economic, and social problems that may be pubTic health problems
but are not identified by the present National Nutrition Monitoring System.
Diet and health surveys alsc do not include active-duty military personnel
and individuals in institutions. such as hospitals, nursing homes, and prisons.
Diets in these institutions are expected to follow the regulations governing
them.

The dietary data and related health data for the food components in
each of the categories of monitoring status are summarized in Tables 2 and 3.
When the Recommended Dietary Allowances {RDA) are used as criteria for
assessment of nutrient intakes, one must consider that the requirement for
a nuirient varies among individuals. The RDA are intentionally set above
average reguirements to cover safely the requirements of essentially all
healthy people; this means that most people do not require as much of the
nutrient as the RDA,

For 14 nutrients, the RDA are used as criteria to assess fntakes (3-day
reported diets) in two different ways. In the first method, the quantity
of the nutrient ingested is compared directly with the RDA. In the second
method, the nutrient quantity-to-calorie ratic of intake is compared with
the RDA nutrient-to-calorie ratio. The Committee believes that intakes of
survey respondents relative to RDA cutoffs were probably at values somewhere
between the values obtained by assessments based on these two methods.
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Food Components Warranting Public Health Monitorimg Priority Status

High dietary consumption Low dietary consumption
Food energy Vitamin C

Total fat Calcium

Saturated fatty acids Iron

Cholesterol Fluoride*

Sodium

Alcohol*

*L imited data included in the report.

These food components should be given priority in monitoring efforts
because available data indicate that they present potential problems warranting
pubiic health attention. Food energy, total fat, saturated fatty acids,
cholesterol, alcohol, and sodium need attention because of possible excessive
intakes, while available evidence suggests that intakes of vitamin C, iron,
and calcium are insufficient in many diets.

Food components were included in this category if {1} evidence from
health and nutrition surveys 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; or {2) evidence
from epidemiological and controlled clinical studies indicated related health
problems in the population, and a substantial proportion of the population
had 3-day dietary intakes considerably higher or Tower than recommended levels.
When dietary data were Tacking or limited, classification was based solely
on health data; that is, a food component was considered a public heaith
priority if experimental evidence indicated a strong association between
its consumption level and disease.

Yery 1ittle information on fluoride and alcohol was reviewed for this
report. However, these food components warrant public health monitoring
priority status because of their relationship to health. Fluoride is a major
factor in preventing dental caries. Many Americans do not ingest sufficient
fluoride from food and water to benefit from this effect. Excessive alcohol
intake is associated with cirrhosis of the Tliver, birth defects, and some
forms of cancer, especially esophageal. The social and public safety
consequences of excessive alcohol intake are well known. Available information
from tax and industry records indicates high consumption of alcohol in the
United States.

Food energy intake in excess of energy expenditure over Jong periods
of time Teads to obesity, a risk factor for several chronic conditions--high
blood pressure, increased levels of blood fats (trigiycerides) and cholesterol,
heart disease, strokes, non-insulin-dependent diabetes, certain cancers,

‘and many other types of i11 health. In the Mationwide Food Consumption Survey
{NFCS) and the Mational Health and Nutrition Examination Survey {NHANES),
information is collected over a short time. Insufficient data on energy
expenditure are obtained to determine the balance between energy intake and
expenditure. Because the actual energy need of each individual is unknown,
the midpoints of the ranges of Recommended Energy Intakes (REI), which are
based on hypothetical average energy expenditures, were used as criteria.

A high prevalence of overweight was observed in NHANES, yet the energy
levels of diets reported by individuals in national surveys were low in com-
parison with REI midpoints. Overweight was most common among black women,
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middle-aged people, and low-income women. Dietary data also differ by poverty
status and race--food energy intakes were highest for the white population
above the poverty level and lowest for the black population below the poverty
level. Two possible explanations for this seeming Tack of consistency between
dietary data and body weight measurements are that some survey respondents
underreported their food intakes and that actual energy needs are lower than
the REI, implying that the population is more sedentary than had been assumed
in setting the REI. Underreporting of food intake may be greatest for relatively
high-calorie Tow-nutrient foods, such as alcoholic beverages, fats, and sweets.
Regardiess of possibie underreporting, most overweight individuals can be
assumed to have a lifesiyle that is too sedentary for balancing their intake
of food energy. To achieve a more reasonable body weight, they would need

to reduce energy intake or increase their activity level. Because obesity
adversely affects health (see Chapter 3), all aspects of this issue, including
measurements of energy intake and expenditure and criteria for assessment,
warrant attention in the future.

For total fal, saturated fatty acids, cholesterol, and sodium, problems
relate to overconsumption. Clinical, human metabolic, epidemiological, and
animal experimental evidence Tinks cardiovascular diseases to high intakes
of fat (especially saturated fatty acids), and cholestercl. Some epidemiological
evidence and findings from animal stydies suggest 1inks among high-fat diets,
obesity, and some cancers. Excess sodium intake is a major hazard for persons
who have high blood pressure. Not everyone is equally susceptible, but at
present there is no good way to predict who will develop high blood pressure
and most Americans eat more sodium than js needed. {See Chapter 3.)

Dietary guidelines issued by the U.S. Departments of Agriculture and
Health and Human Services (1980 and 1985) suggest that Americans should avoid
too much fat, saturated fatty acids, cholesterol, and sodium. No quantitative
guidelines were provided for these dietary substances by the National Academy
of Sciences, Food and Nutrition Board (National Research Council, 1980a).
However, the Food and Nutrition Board has established a safe and adeguate
range of intake for sodium, and other authoritative groups have recommended
specific goals for cholesterol and fat intakes. Dietary recommendations
are discussed in velation to specific food components Tater in Chapter 2.

Levels of sodium, fat, and cholesterol in diets reported by individuals
in the 1977-78 NFCS were generaily higher than suggested levels of intake.
This was true for sodium even though estimated intakes did not include alil
dietary sources of sodium. On this Timited basis, few differences in sodium
intake were seen by age, sex, race, and poverty status. The proportion of
calories from fat averaged 41 percent in the 1977-78 NFCS. Few individuals,
regardless of sex, age, economic status, or race, reported diets in which
less than 30 or even 35 percent of calories were from fat, as recommended
by some authorities. Cholesterol intakes were higher for the black than
for the white population. Data on individual intakes of saturated fatty
acids were not available, but information from the U.S. food supply series
indicates considerable increases in the level of fat (especially linoleic
acid, an unsaturated fatty acid) available for consumption since the beginning
of the century.

Vitamin C intake is classified as a public health priority because of
possible inadequacies among certain segments of the population. ATthough
average intakes of vitamin C were above the RDA, women had Tower intakes
than men had and individuals below the poverty level had lower intakes than
did individuals above the poverty Tevel. Low serum vitamin C levels occurred
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in only about 3 percent of the population. However, the prevalence of low
serum levels was greater within subpopulations who smoked cigarettes, had
low intakes of vitamin C from diets and supplements, and had Tow incomes.
Possible benefits from high intakes of vitamin C and harmful effects from
excessive intakes, particularly from megadoses of supplements, were not
monitored in the population but are also reason for priority monitoring.

Calcium is a priority because of Tow intakes among women, which may be
associated with osteoporosis. Levels of calicium in the food supply, household
diets, and individual intakes were low for the population in general, but
intakes for females were especially Tow. Only about one in five adult women
reported diets that provided the RDA for calcium, and intakes for teenage
girls were almost as low. Dietary calcium levels also were notably lower for
the black population than for the white population. Dietary calcium levels
appear to be positively associated with economic status, but race may be a
more important factor.

Recently a National Institutes of Health Consensus Development Panel
{1984) reviewed the evidence relating low calcium intakes to osteoporosis.

It was concluded that the data are of sufficient strength to warrant
recomnending that women have calcium intakes that are higher than the present
RDA. A complex interrelationship of cellular, physioclogic, and metabolic
factors underlies the development of osteoporosis. Diet, genetics, and
intestinal and renal function all influence the mineral balance necessary

to maintain the skeleton. Although bone mass decreases with age in all people,
women are at higher risk than men because they have less bone mass initially,
and their rate of bone mass decline is accelerated in the years following
menopause. The prevalence of bone fractures is highest among postmenopausal
women. Black people have denser skeletons than these of white people. This
may partly explain the lower incidence of bone fractures among elderly black
people despite generally lower calcium intakes.

Iron is a priority because of low dietary intakes by children 1-5 years
of age, black females 12-17 years, and poor women 25-54 years. Prevalences
of abnormal clinical and biochemical indicators of iron status were high
enough to indicate concern for these groups, especially among the poor. Less
than one-half of the population surveyed in the 1977-78 NFCS reported diets
over 3 days that provided their RDA for iron by quantity, and the proportion
meeting the criterion for iron remained Tow even on the basis of the iron-
to-calorie ratio. Iron levels in household diets and the U.S. food supply
also were considered low.

The black population had slightly higher prevalences of abnormal c¢linical
and biochemical values for iron than the white population had. Dietary intakes
of iron were Tower for black males than for white males and were uniformly
low among females. In general, dietary Tevels of iron were positively associated
with economic status. Income below the poverty level also was associated
with higher prevalences of abnormal iron status.

Food Components Warranting Continued Public Health Monitoring Consideration

More consideration less consideration
Protein Total carbohydrate
Vitamin A VYitamin B 2
Thiamin Phosphorul
Riboflavin

Niacin
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There is currently no evidence to warrant public health concern about
these nutrients, but they should continue to be monitored so that any trends
in the use of food or in changing Tifestyles that might lead to a problem
can be jdentified. Food components were included in this category if (1} no
currently available evidence from health and nutrition examination surveys
indicated related health problems in the popuiation, and most of the population
had 3-day dietary intakes that met recommended Tevels; or {2) potential health
problems related to inadequate intakes are ruled out at this time.

A1l of the food components included in this category except carbohydrate
have established RDA. Mean intakes of these food components in 3-day diets
reported by individuals in the 1977-78 NFCS averaged above the 1980 RDA for
all groups regardless of age, sex, race, or poverty status. At least 50
percent of the survey population reported diets providing the RDA for these
nutrients by quantity, and a c¢onsiderably higher proportion met the RDA in
terms of quantity-to-calorie ratios. This favorablie picture of individual
dietary intakes was corroborated by information on household food use from
the 1877-78 NFCS and by information from the U.S. food supply serijes for
1909-82.

Widespread deficiencies of protein, vitamin A, thiamin, riboflavin,
and niacin still occur in various parts of the worid feday, and deficiencies,
particuiarly of protein and niacin, have occurred in the United States in
the past. However, for the majority of the American public, deficiencies
of these nutrients are uniikely today. This does not preclude the possibility
of deficiencies occurring among individuals or segments of the population,
but these isolated problems cannot be solved by changes in public health
policy related to nutrition.

The health data on protein and vitamin A available from national surveys
indicate that Tow intakes of these nutrients do not pose current public health
problems. The prevalence of Tow serum albumin {an indicator of protein status)
in the 1976-80 NHANES was so small that no comparisons can be made by race
or poverty status. In an earlier phase of NHANES conducted in 1971-74, Tow
levels of serum vitamin A were found in Tess than 1 percent of persons 12-

74 years of age. Therefore, in the 1976-80 survey, vitamin A status was
assessed only in children 3-11 years of age. For these children, mean serum
vitamin A Tevels were ail within normal ranges, and no consistent patterns
in the prevalence of low values occurred by race or poverty status.

Benefits that may be derived from high intakes of protein, vitamin A,
thiamin, riboflavin, and niacin as well as harmful effects from excessive
intakes are not considered in this report. Indiscriminate use of high-potency
supplements is of concern; for example, excessive intakes of preformed vitamin
A are known to be toxic. Additionally, individuals can develop deficiency
diseases when intakes from food sources are chronically low. Therefore,
these nutrients should continue to be monitored in diet and health surveys.

No public health problems related to fnadeguate intakes of carbchydrate,
vitamin B,,, or phosphorus have been reported in the past in the United States
or elsewhere in the worid. Carbohydrate is of interest primarily as a source
of energy in diets. Dietary guidance that recommends Towering fat intake
usually recommends substituting complex carbohydrate {starch) as a source
of energy.

Dietary data for vitamin B., and phosphorus indicate relatively high
ievels of these nutrients, and no public health problems related to these
nutrients are anticipated. Vitamin B,, deficiency may occur as a result
of disease or among strict vegetarians, especialily young children. However,
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deficiency diseases of these nutrients have not been described as public
health problems in the United States or in other countries.

Food Components Requiring Further Investigation

Added caloric sweeteners Folacin
Fiber Magnesium
Vitamin 86 Zinc

Limited dietary and health data prevented the assignment of these six
food components to the first or second category of public health priority
statys., Limited available information indicates Tow dietary Tevels of most
of these food components, but corroborating clinical, biochemical, or
epidemiological data are lacking. More complete dietary data and more sensitive
health indicators are needed to assess nutritional status related to these
food components.

Added caloric sweeteners {sugars) and fiber were not classified for
several reasons. Information on the added caloric sweetener and fiber content
of food is very Timited, and recognized standards for assessment of intakes
are not established. In addition, research is still in progress on the
association between fiber and some types of cancer.

Excessive intakes of added caloric sweeteners are undesirable because
they provide calories but few nutrients. In addition, high and frequent
consumption of foods rich in sugars is related to dental caries. However,
dental caries are caused by several factors, including the types of food
in the diet; the nutrient content of the diet, especialiy the fluoride content;
and oral hygiene. The U.S. food supply series, which is a source of information
on trends in types of carbohydrates available for consumption, indicates
considerable increases since the beginning of the century in the proportion
of simple carbohydrates, especially those from added caloric sweeteners.

The importance of fiber in the diet has been stressed by several
authoritative groups, including the U.S. Depariments of Agriculture and Health
and Human Services {1930 and 1985} in their dietary guidelines, which recommend
eating foods with adequate starch and fiber. The U.S. food supply series
indicates that per capita quantities of crude fiber have deciined since the
beginning of the century. No information on Tevels of dietary fiber ingested
by individuals is available from national surveys.

Vitamin B_5 Tevels in the U.S. food supply, household diets, and
individual intdkes were low compared with the RDA, but individuals were probably
more successful at meeting their vitamin B. needs than these data indicate.

The RDA for vitamin B, which increase as protein increases, are based on
assumed levels of pro%ein intake that are higher than the protein intakes

of the survey population. Therefore, the survey population's need for
vitamin Bg was probably less than the RDA. Dietary Tevels of this vitamin
were not consistently associated with ecenomic status. Moreover, assessments
of vitamin B, are less reliable than those for other nutrients because of
weaknesses ig the 1977 data base on the vitamin B, content of foods.

Food composition data on folacin and zing we@e so Timited that their
content in individual diets was not estimated. Estimates of folacin and
zinc lTevels are from the U.S. food supply series only. Levels of folacin
and zinc provided by the U.S. food supnly per capita per day are below the
RDA, but the basis for these RDA are thought to be less reliable than those
for many other nutrients. Health indicators of zinc status were Tow for
less than 2 percent of males and 3 percent of females 3-74 years of age.
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Females 20-44 years of age have been found to be at the greatest risk of
developing folacin deficiency. Improved food composition data and further
research on clinical and biochemical methods and standards are needed before
nutritional status related to these nutrients can be fully assessed.

The dietary data for magnesium indicate low Tevels in comparison with
the RDA, but some authorities believe that the RDA for magnesium are unduly
nigh. Magnesium was considered unlikely to be a public health concern for
the future because no current or historical evidence associates magnesium
intakes with widespread health problems. Dietary intakes differed most by
race and sex, being higher for the white than for the black population and
higher for males than for females.

Cietary Guidance

The purpose of this report is tc assess the nutritional status of the
U.S. population, not to make dietary recommendations. However, the Committee
decided to comment on certain issues related to dietary recommendations because
they have practical implications for improving the diets of those population
groups identified in this report as having nutritional problems. Dietary
recommendations should ideally be based on proven scientific knowledge about
the quantity of individual nutrients in diets and about related health indicators
of nutritional status. However, to be prudent, dietary guidance must sometimes
take into account knowledge which is not yet completely proven with scientific
certainty. To be practical, dietary guidance must take into consideration
many factors in addition to nutritional biochemistry.

The pattern of nutrients in the American food supply and diets must
be considered in making dietary recommendations. In everyday 1ife, dieis
are composed of foods--each a complex mixture of energy, nutrients, and other
components. Planning diets that supply all nutrients at exactly the RDA
levels is not usually possible, nor is it necessary. For example, most diets
that meet the RDA for all minerals exceed the RDA for protein. Some nutrients,
such as protein, are commonly consumed and well tolerated in amounts that
exceed the RDA by as much as 2 to 3 times. However, excesses of some food
components are highly undesirable. For example, energy intakes in excess
of need will lead to obesity, and high intakes of vitamins A and D and certain
minerals can be toxic. Diets composed of the variety of conventional foods
avajlable to Americans are not likely to approach toxic Tevels. However,
toxicity can occur from megadoses of vitamin and/or mineral supplements.

Recommended levels of intakes have been established for some but not
all components of food. The positive and negative effects of food components
on each other and on health are not completely understood. In fact, it is
suspected that not ail components of food necessary for health are known.
Therefore, it is desirable that diets consist of a wide variety of conventional
foods rather than of a more limited selection containing some foods highly
fortified with only the better understood nutrients.

Moderation in consumption of certain food components associated with
increased risk of chronic diseases is prudent, even though precise connections
between diet and disease are still being studied. For example, the dietary
guidelines of the U.S. Departments of Agriculture and Health and Human Services
{1980 and 1985) recommend avoiding too much fat, cholesterol, and sugar and
eating foods with adequate starch and fiber. Moderation in the use of alcchol
by those who choose to consume it and avoidance by pregnant women alsoc have
been recommended. For some individuals, following these recommendations
would require substantial changes in food selection patterns.
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If dietary advice is to be followed, it must be practical. It must
reflect the wide variety of foods available to Americans and the numerous
food combinations that will meet nutritional needs. It must recognize the
many socioeconomic factors that may affect an individual's food choices, such
as Tinancial and time resources, attitudes toward food and health issues, food
preferences, and culinary skilis. Nutrition educators and health professionals
have sufficient knowledge about dietary practices, food composition, and
human nutritional requirements to allow them to make practical recommendations
for improving diets to reduce risks of nutritional deficiencies and certain
chronic diseases. These recommendations must be reevaluated periodically
based on continued monitoring of the nutritional status of the population and
research on human nutritional requirements and relationships between diet and
disease.
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Table 1. Summary of food components classified by completeness of available data

Data completaness
and food component

Dietary data

Health data

Source of data

H,5, food

supply
series

NFCS

Households Individuals

Criteria
for
assessment

Source of data

MHANES Children

CDC surveillance

Pregnant
women

Criteria
for
assessment

Most complete

Food energy ..........
Protein .......ceevnn
Vitamin A ........0 .
Vitamin € ............
Iron Liveeieinncennens

Less complete

Thiamin ... .c.vevnnnnn
Riboflavin .....vveev..
NIaCin ceeveevnnnnnnns

Yitamin B

Vitamin B.n vevevvnnns
Calcium ,}% ...........

Least complete

-
Fatty acids ..........
Cholesterol ..........
Carbohydrate .........

Added caloric

sweeteners .........
FibBr i ivrnrrrennnnenn
Folacin ceeuceinnnenss
Magnesium ............
Sodium ..vevnavevennen

ZINC i ieienenvnnnnene
ATcohol cevverennrnnne
Fluoride ....covevunus
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1see discussions of specific food components.

2Fpod composition data were less reliable for these nutrients than for others in 1977-78.

3standards for assessing health data on zinc are less certain than standards for other nutrients and food
components.

Not part of U.S. food supply series; compiled from sales data {Alcohol, Drug Abuse, and Mental Health Administration,
1983).

SOURCES: U.S. food supply series, 1909-82; NFCS = Nationwide Food Consumption Surveys, 1955, 1965, and 1977-78
{household data only for 1955); NHANES = National Health and Nutrition Examination Survey, 1976-80;
CDC = Centers for Disease Control surveillance data, 1975-83.
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Table 2. Summary of dietary data for food components classified by category of nutritional monitoring status
U.5. food Household Individual food intake
Average supply: food use: Percent of intakes
Monitoring status RDA for Quantity Percent of Mean percent of RDA providing RDA as:
and population, per capita households Below Above Quantity-to-
food component 19771 per day having RDA Total poverty poverty Guantity calorie ratio
Harrants priority
status

Food energy ....... 2,200 Calories 3,360 Calories 79 84 80 85 24 B
Total fat ......... --- 156 g .- --- --- --- --- ---
Saturated fatty

aCids ..vevivanen -—- 53 g - --- --- -—-- - -—-
Cholesterol ....... —-- 485 mg -—- “—- - -—- --- -
Alcohol ........... ——- 21.0 oz --- --- --- -—— -—- -—-
Vitamin C ....vv0vus 57 mg 118 mg g4 147 132 159 59 69
Calcium (... .evnn. 855 mg 890 mg 70 87 81 88 32 47
I 02+ ] { B 13 mg 17 mg 86 103 a7 104 44 58
Sodium ......... e m-- --- -—- -—- -—- - --- -
Fluoride .......... --- --- --- -—- --- --- --- -—-
Warrants continued

consideration
Protein ........... 46 g 101 g 98 166 i6d 165 88 100
Total

carbohydrate ,.. - 391 ¢ --- -—- ——- -—-- -—- -—
Vitamin A value3... 4,200 1U 7,700 IU 83 133 136 133 50 61
Thiamin ........... 1.14 mg 2.09 mg 90 112 115 112 55 73
Riboflavin ........ 1.33 mg 2.37 myg 95 132 132 132 66 88
Niacin,

preformed4, ., ... 14,8 mg 25.8 mg 94 124 119 125 67 91
Vitamin Bi2 ....... 2.9 mcg 9.4 mcy 88 173 171 174 66 82
Phosphorus ........ 853 myg 1,510 mg 97 136 125 138 72 96
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Table 2. Summary of dietary data for food components ciassified by category of nutritional monitoring status--Con.

U.S. food Household Individual food intake
Average supply: food use: Percent of intakes
Monitoring status RDA for Quantity Percent of Mean percent of RBA providing RDA as:
and population, per capita households Below Above Quantity-to-

food component 19771 per day having RDA Total poverty poverty Quantity calorie ratio
Requires further

investigation
Added caloric

sweeteners ....... ——- 518 % --- ——— e - --- ---
Fiber (i vvvvienen. --- -—- ——— --- -—- -—- --- -
Vitamin Bg ......... 1.92 mg 2.01 mg 69 75 74 75 20 25
Folacin .ccuevenrens 366 mcg 286 mcyg -—- - --- ——— --- ---
Magnesium .......... 304 mg 335 mg 79 83 78 84 25 44
P 1 1o 14 mg 12.5 mg —-- - -—- - --- ——-

1Recommended Dietary Allowances (National Research Council, 1988a)}, weighted for the sex and age distribution of the U.S.
gopulation in 1977 (1980 Census of Population, U.S. Department of Commerce, Bureau of the Census},

Alcohol per day for individuals 14 years of age and over (Alcohol, Drug Abuse, and Mental Health Administration, 1983).
3The RDA for vitamin A in retinol equivalents were converted to International Units.

4The RDA for niacin are for total niacin, but dietary data are for preformed niacin only,
Percent of calories,

NOTE: g = grams, IU = International Units, mcg = micrograms, mg = milligrams, oz = ounces.

SOURCES: U.S. food supply series, 1977; Household food use data in Nationwide Food Consumption Survey (NFCS), Spring 1977,
7-day household diet with adjustments made for sex and age of household members and proporiion of meals eaten at home;
individual intake data in 1977-78 NFCS, 3-day intake,



Table 3. Summary of health survey data for food components classified by category of nutritional monitoring status

Persons with abnormal levels

In the
Monitoring United States In groups with highest percent of abnormal levels of health indicators
status, food
component, health Number By race By poveriy status
indicator, Per- in thou- Per- Per- Poverty
and agel cent  sands cent Race Sex Agel cent status Sex Agel
Harrants
priority status
Food energy {over- 28 31,756 60.5 Black Female 45-74 48.3 Below Female 35-74
weight), 25-74 povertiy
Cholesterol (high- 22 24,913 35.6 White Female 55-74 35.9 Above Fenale 55-74
risk serum levels), poverty
25-74
2 Vitamin C (low 3 6,268 11.4 Black Male 25-74 14,3 Below Male 25-74
serum levels), 3-74 poverty
Iron {impaired 3 6,610 12.0 Black Male 3-5 20.6 Below Both i-2
iron status), 1-74 poverty sexes
Warrants continued
consideration
Protein {low serum 0.1 196 1.2 Biack Male 5574 i.6 Below Maie 55-74
albumin levels), poverty
3-74
VYitamin A (Qow 3 842 6.1 White Female 3~5 6.6 Abave Female 3-8
serum levels), 3-74 poverty
Requires further
investiqation
Zinc (low serum 2 4,113 5.8 Black Female 18-74 6.7 Below Female 3-5
Tevels}, 3-74 poverty

i Age in years,



Energy-Yielding Food Components
Food Energy

Description

Energy from food, measured in kilocalories {Calories), is required for
all life processes: Maintenance of body temperature, growth and repair of
bones and tissues, and movement of muscles, inciuding involuntary muscles such
as the heart. Food energy is provided by carbohydrates, fats, and proteins.
Carbohydrates and proteins each provide 4 Calories per gram, whereas fats
provide more than twice as much--9 Calories per gram. Alcohol is also an
energy source, providing 7 Calories per gram. Food energy not needed
immediately in metabolic processes is stored, predominantly as body fat.

Diets chronically low in energy compared to expenditure will lead to
underweight and, in extreme cases, semistarvation. Insufficient food is a
widespread problem in many underdeveloped countries and has been a public
health problem in certain parts of the United States. It is still seen
regularly as a clinical problem in this country among patients with a variety
of physical and mental diseases. Healthy individuals spontaneousiy consume
enough food to maintain their body weight when sufficient food is available.
Obesity resulting from energy intakes in excess of needs is common in this and
other developed countries.

Body weight for height is an indicator of energy balance. It represents
the gross mass of tissue produced and maintained by the balance between food
energy consumed in the diet and energy expended through activity and exercise.
A body mass index was used in the 1976-80 National Heaith and Nutrition
Examination Survey {NHANES II) to assess the prevalence of overweight.

Dietary intakes of food energy are assessed relative to the 1980
Recommended Energy Intakes {REI). The appropriate food energy intake for an
adult balances with expenditure to maintain desirable body weight. Energy
needs depend on the individual’s sex, age, height, weight, metabolic rate
(rate of chemical activity), environment, and level of work and leisure
activity. Additional energy is needed during childhood for growth and during
pregnancy and lactation. The REI are ranges of energy intake estimated to
meet the needs of "average" healthy individuals in 17 sex and age groups
engaged in "1ight activity" in a moderate climate. For example, the average
male over 18 years of age was considered to be 70 inches tall and 154 pounds.
A typical light activity pattern for a day would include 3 hours of activities
such as walking (2.5-3-miles per hour), tailoring, carpentry, washing clothes,
and playing golf or volleyball.

Since individual energy needs are unknown, the midpoints of the ranges of
the REI were used as the criteria for food energy intakes. For males 23-50
years of age, the REI midpoint is 2,700 Calories per day, and for females of
the same age, it is 2,000 Calories per day. Because of the variability among
individuals in energy needs, it is virtually impessible to develop meaningful
dietary standards for the assessment of energy intake. For this reason, the
REI are not very useful when employed for assessment purposes. If it is
assumed that individuals differing from the REI in their energy needs are
randomly distributed throughout the population, then the REI are best utilized
to facilitate comparisons among groups of individuals at the time of the
survey.

An individual's body weight compared fo his or her height is the best
indicator of the past adequacy of energy intake. Possible explanations for a
Tack of agreement between body weight and reported food energy intake include
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the following: Individuals may not report fully their food intake; the
midpoints of the REI ranges may be higher than "average" energy needs,
implying that the population is more sedentary than was assumed in setting the
REI; and days on which energy intakes are excessive for an individual may be

infrequent and not sufficiently sampled in national food consumption surveys.
Regard}ess of the current energy level of reported diets, overweight
individuals who do not have physioliogical defects in energy metabolism, are

assumed to have average energy intakes greater than their needs.

Major Findings

. Health data in this report indicate that overweight, not underweight, is
a major problem in the United States: 28 percent of the population 25-74
years of age is overweight.

® About 60 percent of middle-aged black women are overweight. This is of
concern because hypertension, diabetes, and high levels of serum
cholesterol are more common among the overweight than those not
overwei?ht. (Refer to Chapter 3 for a discussion of overweight and
health.

’ Food energy levels of diets reported by individuals in national surveys
averaged below the midpoints of the REI ranges. In 3-day diets reported
in the 1977-78 Nationwide Food Consumption Survey (NFCS), food energy
levels were higher for males than for females, and they were higher for
the white population above poverty level than for the black population
below poverty level. If reported diets represent usual food energy
intakes and such a large proportion of the population is overweight, it
must be concluded that many Americans are underactive.

] Nutrient sources of energy in diets reported by individuals were as
follows: Protein averaged 17 percent of food energy; fat, 41 percent;
and carbohydrate, 43 percent.

. Major food sources of energy in household diets were the meat, poultiry,
and fish group and grain products.

. Food energy provided by the U.S. food supply has fluctuated since the
beginning of the century but without a consistent trend. However, the
proportion of food energy from fat increased while the proportion from
carbohydrate declined. 1In 1982, the food energy level was 3,360 Calories
per capita per day.

Individual Intake

Food energy intakes by individuals (3-day dietary reports) in the 1977-78
NFCS averaged 84 percent of the REI midpoints (Food energy 1-1). If the REI
for the population were based on "very light" as opposed to "light" activity
Tevels, average energy levels in diets reported by the survey popuiation would
exceed estimated average energy needs. About one-guarter of this population
had intakes of at least the REI midpoints, and more than one-half {52 percent)
nad intakes of at least 80 percent of the REI midpoints, an energy need
consistent with “"very light" activity (chart 1-2).

Food energy levels related to REI midpoints were higher for males 9-64
years of age than for females in the same age groups but differed little for
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males and females over 64 years of age (charts 1-1 and 1-3). Food energy
levels were Towest for females 19-64 years of age.

Food energy levels differed by poverty status and race--highest for the
white population above poverty level and lowest for the black population below
poverty level (charts 1-1 and 1-4).

Among the four regions of the country, food energy levels were highest in
the West and lowest in the South {charts 1-1 and 1-5). Food energy leveis by
urbanization and season differed little.

Household Food Use

Households with higher income per capita reported using food with more
calories per person than did lower income households (chart 1-6). However,
higher income households paid more for calories than did lower income
households; that is, they obtained fewer calories from each food dollar.

Among households eligible for the Food Stamp Program, participants used food
slightly higher in calories per person than did nonparticipants but similar in
calories per dollar. Compared with higher income households that were
ineligible for the program, participating households used food about the same
in calories per person but higher in calories per dollar.,

Households using food with higher money value per person averaged more
calories per person but fewer calories per dollar than did households with
lower food costs. Smaller households used food with more calories per person
but fewer calories per doilar than did Targer households.

Almost one-half of the food energy of household diets was provided by two
food groups: One-fourth by the meat, poultry, and fish group and one-fourth
by grain products (chart 1-7). Of the food groups, the fats and 0ils group
was the most economical source of food energy. Of the total money value of
food used by households, the Targest percent was allocated to the meat,
poultry, and fish group.

Historical Trends

The per capita food energy level provided by the U.S. food supply was
about the same in 1982 as in 1909-13 {chart 1-8). The level fluctuated over
the years, but not more than 12 percent from the highest to the lowest point.
The food energy level declined in the early 1920's, mid-1930's, and the late
1950's. These deciines are probably attributable to general changes in the
economy and food availability in the years following World War I, during the
depression of the 1930's, and during the recession of the 1950's. From 1960
to 1970, the level of food energy rose slightly because of increased use of
three food groups--fats and oils; meat, poultry, and fish; and sugars and
sweeteners. Thereafier, the level fluctuated, declining from 1970 to 1975,
then rising again. For the most part, these changes reflected the level of
fat in the food supply.

Data from USDA's food consumption surveys indicate almost no change in
the food energy level of household diets from 1955 to 1965-66, but data for
both household diets and individual intakes show a decline of 8-9 percent from
the mid-1960's to 1977-78.

Nutrient sources of food energy in the food supply changed from the
beginning of the century to 1982 {chart 1-9). Although the proportion of food
energy from protein remained relatively unchanged over the years, the source
of energy in the diet shifted away from carbohydrate to fat. Major factors
influencing these changes were decreased use of grain products and increased
use of fats and oils and of meat, poultry, and fish.
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Chart 1-10 shows the percent of the survey population in the 1977-78
Nationwide Food Consumption Survey having intakes that provided various
proportions of food energy from protein, fat, and carbohydrate. The steepness
of the curves suggests that survey participants did not differ greatly from
each other in the proportion of their food energy provided by protein, fat,
and carbohydrate. They averaged 17 percent of ehergy from protein, ai percent
from fat, and 43 percent from carbohydrate. Alcohol contributed about
1 percent of calories on average in these self-reported data, which
underreport alcohol intake. The percentages sum to more than 100 percent
because of rounding.

Differences between food energy sources in the food supply and food
intakes are explained partly by the different stages in the food distribution
system at which food disappearance and individual intake are measured. The
tood supply data are for nutrients in foods at a wholesale or retail Tevel of
distribution, and the individual intake data are for nutrients in foods as
they are ingested. During processing, marketing, and home or institutional
preparation, high-protein foods, which tend to be expensive, may be
selectively retained, with relatively greater loss, waste, or discard
occurring in high-carbohydrate foods or high-fat portions of food.

Body Weight

Body weight for height is an indicator of energy balance. Because tall
pecple should weigh more than short people do, a body mass index
{weight/height2) was used to standardize weight for height. The median body
mass index ?BMI) for men is 23.7, since that is the BMI value at the 50th
percentile for men 20-29 years of age. The median BMI for women is 22.0.
Overweight was defined as a BMI equal to or higher than the 85th percentile
for men and nonpregnant women ages 20-29 years examined in NHANES II, Severe
overweight was defined as a BMI equal to or higher than the 95th percentile of
this same reference group. A 5 foot 8 inch tall man who weighs 205 pounds or
more is considered severely overweight, but a 5 foot 8 inch tall woman would
not be considered severely overweight unless she weighed 215 pounds or more,
because the BMI cutoff for severely overweight men is 31.1, while the cutoff
for women is 32.3. These cutoff points were used because young adults are
relatively Tean, and increases in body weight with age are usually
attributable to fat accumulation. The cutoff points are a statistical
approach to defining overweight and are not based on the morbidity or
mortality experience of the survey population.

Overall, 28.0 percent of adults 25 years and older were overweight, with
more women (29.6 percent) than men (26.3 percent) in this category (Food
energy 2-1 and 2-2). For women, overweight was more prevalent in the black
population (about 60 percent for women 45 years and over) than in the white
population (30-36 percent for those 45 years and over).

Overweight occurred more frequently in women below poverty level than in
women above)poverty level, but this relationship does not hold for men {charts
2-3 and 2-4),

The prevalence of overweight can be compared for three surveys conducted
in 1960-62, 1971-74, and 1976-80. No consistent pattern over time was seen
for men (chart 2-5), but an increase was seen within age groups in women up to
45-54 years, followed by a decline {chart 2-6). The prevalence of severe
overweight by age group was not significantly different over the three surveys
for men and women {charts 2-7 and 2-8).
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Food energy 1-1. Individual intakes, 1977-78: Mean percent of 1980 Recommended Energy Intake {REI),!

by selected characteristics {3-day average)

All individuals: C_—s84% REX
Age and sex:
Males and females
Under | vear........ — 182
i-8. .. .. .. . ™ 88
Males
8~-18, . ... ... L. — 87
iI8-64. ... ........... —1 87
85+, ... . C— 83
Femacles
9-18. ... ... ... — 8z
19-84. . ..., ... ...... —78
85+, . ... .. L. — 82
Poverty stotus and race:
Above poverty, white —
Above poverty, block [T
Below povertiy. white [
Below poverty, black [

1Midpoint of range.

SOURCE: USDA: Data from the Nationwide Food Consumption Survey.

Food energy 1-2. Individual intakes, 1977-78:
Cumulative percent of population having at
least specified percents of 1980 REI.' (3-day

average}
100,

-~
%))

% population
o
&

N
N

L] L [ L} L N
G 25 S0 75 160 125
% Recommended Energy Intake
CRETI>

1Midpoint of range.
Truncated at 150% REI.
Example: 24% of population had at least 100% REI,

SOURCE: USDA: Datg from the Nationwide Food
Consumpticn Survey,

2
150
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Region:
Northeast. . ......... —
North Central....... I—__—_jg;
SOU ............... E 81
uest ---------------- : 87
Urbanization:
Central city........ 8
Suburbaen. . ... ....... — 32
Nornmetropolitan.. ... [ 84
Season:
Spring.......c....v... 182
Summer .. . ... . ... ... ] a4
Fall.. ... .. ... .. ... I -
Winter. ... ....... ... 1 84

Food energy 1-3. Individual intakes, 1977-78:
Cumulative percent of population having at
least specified percents of 1980 REI,7 by sex
and age {3-day average}

% population

AN]
1]

4
o

o
(@]

e

&
Descending order at

100% RE! \\‘;
A Children §-8 years oé\?
B Males 19.54 years
X Males 3-18 years .k“.
¢ Females 85 years + &
© Males 65 years + 2 o
B Femates §-18 years < N
@ Females 19-6¢ years \.s

. ..'QS.-'!AQ 3

25 S0 75 {04 125 150
% Recommended Energy Intcke
(REID

1Midpoint of range,
Equs! at 100% AEL
Truncated at 150% REL
Example: 31% of children 1-8 years had at least 100% REI

SOURCE: USDA: Data from the Nationwide Food
Consumption Survey.



Food energy 1-4. Individual intakes, 1977-78:
Cumulative percent of population having at
least specified percents of 1980 REI," by
poverty status and race {3-day average}

{G0p—te
ﬁb\ Descending order at 100% REF

& Above poverty, white
\ Abowe poverty, black 2
O Below poverty, white 2
@ Below poverty, black

-
n
T

% population
ui
o]

4

i -1 — X ez%‘ﬁ:
a 25 S0 75 100 125 150
% Recommended Energy Intcke

(REID
Vsidpoint of range.
Equal at 100% REI.
Truncated gt 150% REL
Exampte: 25% of above poverty, white population had at least
100% REi.

SOURCE: USDA; Data frem the Mationwide Food
Consumption Survey.

Food energy 1-5. Individual intakes, 1977-78:
Cumulative percent of population having at
least specified percents of 1980 REI, ! by
region (3-day average)

iOO@——-—-.moj.
Re Descending order at 100% REI
\% 5 West
¢ 7sr @ North Centyal
© O Northeast
+ Q\ & South
5 S0t
2 (\i’\
3 3
= &
= AN
2y
o'
N%
1 i L ] 1] ﬂ-.a 2
0 25 50 75 100 125 180
% Recommended Energy Intake

CREI>
1Micipoint of range,
Troncated at 150% REI.
Example: 29% of population in the West had at least 100% REIL

SOURCE: USDA: Data from the Nationwide Food
Consumption Survey.

Food energy 1-6. Household diets, spring 1977: Calories per person and per dollar’s worth of food used

at home, by selected characteristics

Calories per person ! Calories per dollar
2 par day
Income, per caplta
Under $2,2580. .. ... ... ....... [ | 2767 NG 1484
$3,500-4,889. . ...... ... ..., £ ] 2888 OGO 1238
$7,.800 and ovar . .. ... ... ... [ 1 3988 % 0%5%)
Food stomp program s
Participating. ............. — ] 38865 B3 1416
Fligible, not participating ™ 1 2866 XIS 1389
Not eligikle............. ... [ — 1 3842 FEEZXRR 1283
Heakly money valua of food 3.4
$ 8-11.89. ... ... .. ... ... [ 2144 KEXXXXR 1463
$12-15.89. ... .. ... ... [ ] 2682 RXFZZA 1342
$16-19.99. .. ... ... . ... .. — i 3164 BAERFXA | 249
$20-28.99. ... ... .. . o H 3 3852 RAEXSA 1137
Number of household members 5
o e e e e e [ 1 3188 RZFZ 1841
G — ] 3089 REXRXEXN (238
B or mOre. ... ... v uiieannnn ( 1 2798 ESRAAAS 1398

1Mea!—at~hcme equivalent person.
1976 household income before taxes.

3pata for year 1977-78.
Per meal-at-home equivalent person per week.
Excludes roomers, hoarders, and employees.

SOURCE: USDA.: Data from the Nationwide Food Consumption Survey.
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Food energy 1-7. Household diets, spring 1977: Contribution of food groups

Calorias dollar‘s worth valua
of food group

25% 344
Mealt, poultry, fish G D oge

4%
Grain preoducts ez ' l:l 2456

Miilk, cream, chease

C

.,..
Iy
W

-
]
w

Fats, oils

L]
w

1
OR0RC

Sugar, sueetls

3
2
G
Vegetables GS"' {] ss2
<
G

2
B

B
o

i
Other protein foods

Fruit

®

Miscel lanecus

oXofole

1l\fleat, poultry, fish mixtures, and eggs, beans, and nuts,
Coffee, 1ea, alecholic beverages, and foods of fittle nutritive value.

SQURCE: USDA: Data from the Nationwide Food Consumption Survey.

Food energy 1-8. U.S. food supply, household
diets, and individual intakes: Percent of base

years!
¥ LS. foad supply
@ Houselield dirts
S Incivaduat nakakes
o 15 F
i
[+]
@
bS
¢ 100 &
g »
el
ko4
50

1910 19!20 {930 1940 18950 {960 1970 1980
Year

u.s. food supply, 1909-13=3,467 Calorigs/capita/day; househoid,
1955=3,220 Calories/meal-at-home equivalent person/day;
individual, 1965=2,060 Catoriesfindividual/day {3-day average].

SOURCES: USDA: Data from the U.S. food supply historical
sertes and 1955, 1965, and 1977-78 foogd consumption surveys.
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Food energy 1-10. Individual intakes, 1977-78:
Cumulative percent of population having
carbohydrate, fat, and protein intakes of at least

Food energy 1-9. U.8. food supply: Percent of
Calories from carbohydrate, fat, and protein

to0 - specified levels {3-day average)
a0 - EE Carbohydrate
® Fa _
80 1 ¢ Protein 100 -—“ﬁ\
R Descending order at
4 o \ 40% of Calories
— 8ok - —- Carbohydrate
'S [ 754 X
F i NP ]
8 gl B g \ — ~ Fat
- S B - !\. — Protein
G 40 - BT - 3
S WS E \
¥ gqln~ 3 50f \‘
Ql “
20( g \\
10— 0 o % Y
abL r ! ' ) t s r ' 2sr \ \
1910 1920 1930 1840 1950 1960 1870 {980 \ AN
Year \\
) . | ] n\::..‘.':- 3 1
i(_:::sF{CE: USDA: Data fraom the L).S. food supply historical 0 10 20 30 40 50 &0 70

% Calories

1Tvuncated at 70% of Calories.
Example: 53% of popuiation bad fat intakes above 40% of

Calories,

SOURCE: USDA: Data from the Nationwide Food
Consumption Survey.
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Percent

Percent

Food energy 2--1. Percent of males overweight, by race and age: 1876-80

)

N
24

)
N\

NOTE: See text for definitions,

/..

I

A5=54
Age in vears

6574

SOURCE: USDHHS: Data from the National Health and Nutrition Examination Survey.

Food energy 2—2, Percent of females overweight, by race and age: 1976-80

M

25-34 I35—44

)

LMK

4554
Age in years

NOTE: Data based on nonpregnant females only. See text for definitions,
SOURCE: USDHHS: Data from the National Health and Nutrition Examination Survey.
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Food energy 2—3. Percent of males overweight, by poverty status and age: 1976-80
T+
Bs_ .

805

1=z Below poverty

LB
=8 Above poverty

394
FLE

40 -

Percent
g

M)

>
N

MO
§\\\\\

25-34 3544 54 55-64 374

Age in yaars

NOTE: See text for definitions.
SOURCE: USDHHS: Dats from the Nationa! Health and Nutrition Examination Survey,

Food energy 2—4. Percent of females overweight, by poverty status and age: 1976-80
m_
“—

80 -

= Below poverty
EX Above poverty

50 4 X /

o

-

Percent
o
L

\
T
N

N\

o 1 1

25-34 35--44 4554 55—-64 B3~74
Age in years

NGTE: Data based on nonpregnant females only. See text for definitions.
SQURCE: USDHHS: Data from the National Health and Nutrition Examination Survey,
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Food energy 2—5. Percent of males overweight, by age: 1960-62, 1971-74, and 1976-80

<SS

CH Y

35—-64

4554
Age in years

£Z3 1960—52
XX 1971-74
187680

KRR

z A

A

SOURCE: USDHHS: Data from the Mational Heaith and Nutrition Examination Surveys.

NOTE: See text for definitions.

1960-62, 1971-74, and 1976-8Q

Food energy 2—6. Percent of females overweight, by age

73 1960—-62
1978-80

5N 197174

85-74

204
u-
g -

3544 4554
Age In ysars

25=-34

SOURCE: USDHHS: Data from the Mational Health and Nutrition Examination Surveys.

NOTE: Data based on nonpregnant females only, See text for definitions,
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Fcod energy 2—7. Percent of males severely overweight, by age: 1980-62, 1971-74, and 1976-80

196052
XX 1971-7¢
B2 197600

Percent
4

A

L

MNOTE. See text for definitions,
SOURCE: USDHHS: Data from the National Health and Nutrition Examination Surveys.

Food energy 2—8. Percent of females severely overweight, by age: 1960-62, 1971-74, and 1976-80

m_

22 1960-62
BN 187174
54 18788

Percent
i
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MNOTE: Data based on nonpregnant females only. See text for definitions.
SOURCE: USDHHS: Data from the National Health and Nutrition Examiration Surveys.
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Protein

Description

Protein is a nutrient required in the diet. 1t is essential for growth,
development, and maintenance of body tissues and is involved in aimost all
metabolic processes. Food protein provides amino acids to form body proteins
that comprise muscle, connective tissue, bone matrix, and other body components.
Proteins also form antibodies that help fight disease, enzymes essential for
chemical reactions, and hormones that regulate physiological functions.
Proteins regulate the balance of water, acids, and bases and also regulate the
transport of nutrients in and out of cells. When protein is consumed in excess
or when diets are deficient in food energy, protein may be converted to energy.
Dietary protein intake in excess of need may be converted to body fat. Food
sources of protein inciude meat, poultry, fish, eggs, milk, and cheese.

Protein-calorie malnutrition, a l1ife~threatening condition usually caused
by some combination of deficiencies of protein and calories, is still a public
health probliem among young children and pregnant and lactating women in some
countries. However, protein deficiency rarely occurs in the United States.
When it does, it is usually associated with child neglect or food faddism or
caused by some underlying i1lness.

Dietary intakes of protein are assessed both relative to the 1980 RDA and
relative to the contribution of proiein to total energy intake. The RDA are
56 grams per day for males 15 years of age and older and 44 grams per day for
females of the same age. Most dietary recommendations concerning the ratio of
energy-yielding nutrients in the diet have focused on the percent of energy
provided by fat and carbohydrate without suggesting a change in the current
percent of dietary energy provided by protein. Serum albumin, a blood protein
that normaliy composes 50-65 percent of total serum proteins, is a biochemical
indicator of protein nutritional status. Values for serum albumin were
assessed in the 1976-80 National Health and Nutrition Examination Survey
{NHANES II).

Major Findings

) National survey data indicate that the protein intake and status of the
U.S. population are adequate in comparison with all known standards.
This does not mean that every American has an adequate protein intake.
[f inadegquate intakes occur, they are expected to be few and are probabily
in population subgroups, such as the elderly, who report diets providing
protein intakes exceeding the RDA by the smaliest margin.

* Dietary levels of protein averaged well above the RDA, and low serum
albumin levels {below 3.5 grams per deciliter) were essentially
nonexistent in the population--less than 0.1 percent.

. Dietary levels of protein appear to be positively associated with
economic status.

. The major source of protein in household diets was the meat, pouitry, and
fish group, which also accounted for the largest share of househoid food
dollars.

° Protein provided by the U.S. food supply has been close to 100 grams per
capita per day since the beginning of the century. The proportion of
protein from the less expensive vegetable sources has declined while the
proportion from the more expensive animal sources has increased.
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Individual Intake

Protein intakes by individuals (3-day dietary reports) in the 1977-78
Nationwide Food Consumption Survey {NFCS) averaged 166 percent of the RDA
{Protein 1-1). Eighty-eight percent of the survey population had intakes of
at least the RDA, and 97 percent had intakes of at least 70 percent of the RDA
(chart 1-2). One hundred percent of the survey population had diets providing
at least the RDA protein-to-calorie ratios.

The contribution of protein to total calorie intake averaged 17 percent
for the survey population. Two-thirds of the popuiation had protein intakes
providing more than 15 percent of calories, and 3 percent had intakes providing
more than 24 percent of calories (chart 1-3).

Dietary levels of protein were higher for males than for females 9-64
years of age but similiar for males and females 65 years of age and over
(charts 1-1 and 1-4). Intakes by the elderly were the Teast likely to be at
or above the RDA; even so, 80 percent of their intakes met the RDA.

Dietary levels of protein averaged above the RDA by race, poverty status,
region, urbanization, and season (charts 1-1, 1-6, and 1-8). Wuhite individuals
below poverty level reported diets providing relatively less of the RDA for
protein than any other of these groups. The percent of total calories from
protein was 16-17 percent for all groups studied except children under 1 year
of age (chart 1-5, 1-7, and 1-9).

Household Food Use

Households with higher income per capita reported using food providing
more protein per person than did lower income households (chart 1-10}. However,
higher income households paid more for protein than did lower income households;
that is, they obtained Tess protein from each food dollar. Among households
eligible for the Food Stamp Program, participants used food higher in protein
per person and slightly higher in protein per dollar than did nonparticipants.
Compared with higher income households that were ineligible for the program,
participating households used food similar in protein per person but higher in
protein per doilar.

Households using foed with higher money value per person averaged more
protein per person but less protein per dollar than did households with lower
food costs. Smaller households used food with more protein per person but
less protein per dollar than did larger households.

The meat, poultry, and fish group provided 47 percent of the protein in
household diets (chart 1-11). The milk, cream, and cheese group (dairy
products} and the grain products group were the next most important protein
sources, with 19 percent and 17 percent, respectively. The meat, poultry, and
fish group and the "other" protein foods group (eggs, beans, nuts, and mixtures
containing some meat, poultry, or fish) furnished the most protein per 1,000
Calories of food group: 25 percent and 15 percent more, respectively, than
the next highest food group--dairy products. The "other” protein foods group
was the most economical source of protein. The dairy, grain, and meat groups
aiso provided protein economically.

Historical Trends

The per capita level of protein provided by the U.S. food supply has been
relatively constant since the beginning of the century (chart 1-12). levels
declined slightly during the World War 1 era and the depression of the 1930's
and rose slightly during the mid-1940's, when use of dairy products was high.
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Three food groups provided approximately 80 percent of the protein in the
food supply, but their proportionate contributions changed over the years.

The meat, pouliry, and fish group was the major source in 1982, providing 42
percent of the total, compared with 30 percent early in the century. Most of
this increase occurred after the late 1940's because of fincreased use of beef
and poultry. Grain products were the leading source of protein at the
beginning of the century, providing 36 percent of the total. However, in
1982, they provided only 19 percent of the protein as a result of a decline in
their use of close to 50 percent. These changes in food use were primarily
responsibie for the overall shift from vegetable to animal protein sources in
the food supply. In 1982, animal sources provided 68 percent of total protein
and vegetable sources provided 32 percent, whereas at the begimning of the
century, they provided almost egual proportions of the protein in the food
supply.

Data from USDA's food consumption Surveys indicate a slight increase in
the protein level of household diets from 1955 to the mid-1960's and a slight
decrease in the level of protein in both household diets and individual
intakes from the mid-1960's to 1977-78.

Serum Albumin

Serum albumin is a blood protein that normally composes 50-65 percent of
total serum proteins. Serum albumin is an indicator of protein nutritional
status. Although a reduced level of serum albumin is a good indicator of
protein-calorie mainutrition, a normal value does not preclude this deficiency
state. Values of 3.5 grams per deciliter or higher indicate an acceptable
state of protein nutriture (Sauberlich et al., 1974).

Data from NHANES II indicate that mean serum albumin levels of white and
black males and females are well within normal ranges (Protein 2-1 and
2-2). Furthermore, there were no differences between those above poverty
level and those below poverty level in serum aibumin (charts 2-3 and 2-4).
Again, mean leveis were within normal ranges.

The overall prevalence of low serum atbumin in NHANES II was less than
0.1 percent. The prevalences of low serum albumin were small and did not
differ significantly by race or poverty status. Indeed, only 19 individuals
out of 15,457 who were examined had serum values below 3.5 grams per
deciliter. Thus, no differences in prevalences can be shown by race or
poverty status, and no charts are provided.
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Protein 1-1. Individual intakes, 1977-78: Mean percent of 1980 Recommended Dietary Allowances (RDA},
by selected characteristics {3-day average)

All individuals: ] ie5 % RDA

Age and sex:

Males and females

Under 1 vear........ ——1 185
M;i-s ---------------- — R S
S-18. .. .. ... ... ——— 18 Northeast. . .. ... .... C—] 1867
1S-84. . ............. —— 16‘96 North Central....... C—— :55
B5+. .. ... . L C——1 139 South., ... ... ........ 7 is!
Femoles West . . ... . ... ... C—— 1172
Q—18 . —— 163 Urbanization:
18-84. . ... .. ........ (1146 Central city........ C—] 188
G5+, .. ... C_—] 135 Suburban. . ... .. ... .. — R
Nomnmetropel itan. . ...  — R
Poverty status and race: Season:
Above poverty, white [ 165 Spring.............. C— 1188
Above poverty, black [ 169 Summer . ... 1 164
Below poverty, white [—™7 is9 Fall ... ... ... .. .... T 188
Below poverty, black [ 7 187 Wimter. ............. 1188

SOQURCE: USD A Data from the Mationwide Food Consumption Survey.

Protein 1-2. Individual intakes, 1977-78: : Protein 1-3. Individual intakes, 1977-78:
Cumulative percent of population having at Cumulative percent of popuiation having

ieast specified percents of 1980 RDA in terims intakes of at least specified levels {3-day average)
of quantity and quantity-to-Calorie ratio {3-day

average}
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ITruncated at 160% RDA. 17 runcated at 70% of Calories.
Example: 88% of the population had at Jeast 100% RDA by Example: 40% of population had protein intakes above 17%
quantity, and 98% of the population had at least 100% BDA of Calories.

by quantity-to-Calorie ratio.
SOURCE: USDA: Data from the Nationwide Food

SOURCE: USDA: Data froim the Nationwide Food Constamption Survey.
Consumption Survey.
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Protein 1-4. Individual intakes, 1977-78;
Cumulative percent of pepulation having at
least specified percents of 1980 RDA, by sex
and age {3-day average}

{ DO —— Gt m sy
.ﬁ%@. '-—\\
% \\
c 751
Q
'*t'; Descending order at 160% RDA K\
—3- st A Children 18 years
& ¥ Males 2-18 vears
3 B Maies 1964 years
. i Females 2-18 years
25F @ Females 19.64 years
O Males 65 vears +
£ Ferrales 65 years +
1 ] | ' 1 11
c 25 50 75 Juis) 125 150
% Recommended Dietary Al lowances

{RDA>

TTruncated at 150% RDA.
Example: 98% of children 1-8 years had at least 100% RDA.

SOURCE: USDA: Data from the Nationwide Food
Consumption Survey.

Protein 1-6. Individual intakes, 1977-78:
Cumulative pereent of population having at
least specified percents of 1980 RDA, by
poverty status and race {3-day average)

i Um_—z.-Aw.\
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)

Desgending order at 100% RDA
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n
O
1

25} @ Below poverty, black
O Below poverty, white
| 1 1 ] ] y 1
0 25 =ts) 75 160 125 150
% Recommernded Dietary Allowonces
{RDAD

1Truncated at 160% RDA,
Example: 89% of above poverty, white popuiation had at
least 10G% RDA,

SOURCE: USDA: Data from the Nationwide Food
Consurnption Survey.
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Protein 1-5. Individual intakes, 1977-78:
Cumulative percent of population having intakes
of at teast specified levels, by sex and age

{3-day average}
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Example: 46% of females 18-64 vears had protein intakes
abowve 17% of Calories.

SOURCE: USDA: Data from the Nationwide Food
Consumption Survey.

Protein 1-7. individual intakes, 1977-78:
Cumulative percent of population having
intakes of at least specified levels, by poverty
status and race {3-day average)
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Protein 1-8. Individual intakes, 1977-78: Protein 1-9. Individual intakes, 1977-78:

Cumulative percent of population having at Cumulative percent of population having intakes
least specified percents of 1980 RDA, by region of at least specified levels, by region {3-day
{3-day average) average)

i Q0o ——preg | O0p———ry,

%’. Ke)
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C ?5 B _‘\l_!\%. c 75 B
G Descending order at 100% ROA e o .
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% Recommended Dietary Al loworces % Calories
(RDAD 1Equai at 17% of Calories.

17 runcated at 150% RDA. Truncated at 70% of Calories.

Example: 50% of populatian in the Mortheast had at least 100% Exarmple: 43% of papulation in the Northeast had protein

RDA. intakes above 17% of Calories.

SCGURCE: USDA: Data from the Nationwide Food SCURCE: USBA: Data from the Mationwide Food

Consumption Survey. Consumption Survey.

Protein 1-10. Household diets, spring 1977: Grams {g) per person and per dollar’s worth of food used at
home, by selected characteristics

1

g par parson g per deliar
2 per day
Incoma, par capita
Under $2,250............... I i 84 ESEAESA 48
$3,500-4,888. ... .......... f 1 181 XA 43
$7.800 and ovar............ I 1 115 37
Food stamp p::n"-c:»gr‘c:u'u3
Participating.............. i ] 198 52
Eligible, not participating] 1 97 SO 47
Not elligible. .. ... ... ...._. f ] 198 RIS 42
3.4
Heakly money value of food™™
$ B-11.898. ... 1 74 KEOCOEG 59
$12-15.99. . ... ) e2 RXXXK] 46
$16-19.98, . ... .. ... ... .. f 1 {18 RREXAY 43
$20-29.88. ... .. I 1 {38 EEEANd 40
Numbar of household membears
f e e e I 1 117 RER] 38
£ i ] 187 FERER 43
B or mMOre. . ...ioetiiniiiaen I 1 98 RIS 49

1I".-'iea!-at-i'nc:n'ne equivalent person.
1976 household income before taxes,

3Data for year 1977-78.
Fer meal-at-home equivaient person per week,
Excludes roomers, boarders, and emplovees.

SOURCE: USDA: Data from the Nationwide Food Consurmption Survey.
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Protein 1-11. Household diets, spring 1977: Contribution of food groups

% total grams/ 1,000 grams/ % money
protain Colories dollor s worth valua
of food group of food group
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1Meat, poultry, fish mixtures, and eggs, beans, ang nuts.
Coffes, tea, alcoholic beverages, and foods of Jittle nutritive value.

SOURCE: USDA: Data from the Nationwide Food Cansumption Survey.

Protein 1-12. U.8. food supply, household diets,
and individual intakes: Percent of base years?
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14.5. food supply, 1909-13=100 grams {g)/capitafday ; household,
1955=103 g/meal-at-home equivalent person/day; individual,
1965= 82 g/individual/day (3-day average).

SOURCES: USDA: Data from the U.S. food supply historical
series and 19556, 1965, and 1977-78 food consumption surveys.
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Serum dbumin (g/d))

Serum albumin (g/d)

Protein 2-1. Mean serum albumin for males, by race and age: 1976-80
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NOTE: Albumin measured in grams per deciliter {g/di). See text for definitions.
SOURCE: USDHHS: Data from the Mational Health and Nuwrition Examination Survey,

Protein 2-2. Mean serum albumin for females, by race and age: 1976-80
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NOTE: Albumin measured in grams per deciliter {g/dl), See text for definitions.
SOURCE: USDHHS: Data from the National Health and Mutrition Examination Survay,
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Protein 2-3. Mean serum albumin for males, by poverty status and age: 1976-80
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Serum abumin (g/d)

&=11 12-17 iB=24 25=54
Age In ysurs

NOTE: Albumin measured in grams per deciliter {o/dl). See text for definitions.
SOURCE: USDHHS: Data from the National Health and Nutrition Examination Survey.

Protein 2-4. Mean serum albumin for females, by poverty status and age: 1976-80
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NOTE: Atbumin measured in grams per deciliter {g/dl). See tex: for definitions.
SOURCE: USDHHS: Data from the National Health and Nuotrition Examination Survey,
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Fat, Fatty Acids, and Cholestercl

Description

Fat provides a concentrated source of energy for the body and acts as
a carrier for the fat-soluble vitamins A, D, E, and K, Fats are struciural
and functional components of cell membranes and, as precursors of other
compounds, fats are involved in the regulation of widely diverse physiological
processes.

Fatty acids are the major component of fats and are classified as saturated,
monounsaturated, and polyunsaturated, depending on the proportion of hydrogen
atoms they contain. The greater the concentration of hydrogen atoms, the
greater is the degree of saturation. Humans cannot synthesize the essential
polyunsaturated fatty acid linoleic acid; therefore, it is required in the
diet. The body uses linoleic acid in the formation of a special class of
hormone-like substances called prostaglandins. Prostaglandins influence
many physiological processes, including gasiric secretion, blcod pressure
regulation, pancreatic function, and blood coagulation.

Cholesterol, a fat-1ike substance, is not an essential part of the diet
because it is produced in the body by the liver. Cholesterol is a normal
and essential body chemical. It is involved in the formation of cell membranes
and the proitective covering on nerves, the synthesis of vitamin D and some
steroid hormones, the digestion of fat, and the transport of fatty acids.

The cholesterol Tevel in blood is influenced by many factors in addition
to the amount of cholesterol in the diet.

No public health problems have been ascribed to inadequate intakes of
fat or cholesterol, even in populations with relatively low intakes.
Deficiencies of fat-soluble nutrients may be a problem in c¢linical cases
in which Tat absorption is limited. However, deficiencies in fat and
cholesterol are unknown, except for rare deficiencies in polyunsaturated
fatty acids occurr1ng in infants fed nonfat milk formula. Excessive fat
intake is a concern in relation to the development of obesity, cardiovascular
disease, and some cancers {Chapter 3).

The RDA for fat, fatty acids, or cho]esterol have not been established
by the National Academy of Sciences, Food and Nutrition Board, Committee
on Dietary Allowances (National Research Council, 1980a}, but several
authoritative groups have made recommendations concerning intakes. In this
report, dietary levels of fat and cholesterol based on data from the
1977-78 Nationwide Food Consumption Survey {NFCS) are compared with these
recommendations. Data on fatty acids were available only from the U.S. food
supply historical series, but USDA's Continuing Survey of the Food Intake
of Individuals, which began in April 1985, will focus considerably more
atitention on determining both the amounts and types of fat in the diet.
Hence, more information on fatty acid intakes will be available shortiy.

Of the 1ipid and Tipoprotein measurements made in the 1976-80 National Health
and Nutrition Examination Survey {NHANES II}, oniy serum cholesterol
measurements were available to the Committee. Data on serum triglycerides
and high-density lipoproteins will be forthcoming.

Fat in food is responsible for certain characteristic flavors and
textures, and it helps to satisfy the appetite. Oleic acid is the most common
monounsaturated fatty acid in foods, and Tinoleic acid is the most common
polyunsaturated fatty acid. Animal fats such as butter, lard, and other
meat fats are relatively high in saturated fatty acids; vegetable fats such
as corn and soybean oil are relatively high in unsaturated fatty acids.
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Fish, especially fatty fish, contains appreciable amounts of the
polyunsaturated fatty acid eicosopentaenoic acid (a member of the omega-3
family of fatty acids). Research is in progress on the possible effect of
this fatty acid or other substances present in fish on lowering the prevalence
of coronary heart disease. Cholesterol is found in foods of animal origin;
foods of vegetable origin do not contain dietarily significant amounts of
cholesterol. Food sources of cholesterol include brains, kidney, liver,

eggs, shrimp, meat, and cheese.

Fat--Moderat1on or a reduction in the censumption of total fat as a
prudent measure for the public has been recommended by the American Cancer
Society, 1984; American Heart Association, 1978; American Medical Association,
Council on Scientific Affairs, 1979; National Academy of Sciences Committee
on Diet, Nutrition, and Cancer (National Research Council, 1982}; National
Cancer Institute of the National Institutes of Health, 1984; National Institutes
of Health Consensus Development Panel (Statement on Towering blood cholesterol
to prevent heart disease), 1985b; Office of the Assistant Secretary for Health
and the Surgeon General, 1979; U.S. Senate Select Commitiee on Nutrition
and Human Needs, 1977; and U.S. Departments of Agriculture and Health and
Human Services, 1980 and 1985. The reasons for moderating fat intake include
maintaining and improving health, maintaining desirable body weight, and
reducing the risk of certain diseases, especially coronary heart disease
and cancer.

Several groups have suggested specific goals for fat intake by the American
public. The National Academy of Sciences Committee on Diet, Nutrition, and
Cancer {National Research Council, 1982) and a National Institutes of Health
Consensus Development Panel (1985b) have each recommended a reduction in
fat intake to 30 percent of total calories. The American Heart Association
(1978) recommended 30-35 percent of calories from fat as an appropriate level,
and the U.S. Senate Select Commitiee on Nutrition and Human Needs (1977}
recommended 27-33 percent. The National Academy of Sciences, Food and Nutrition
Board, Commitiee on Dietary Aliowances {National Research Council, 198Ca)
suggested a reduction in fat intake to not more than 35 percent of calories,
particularly in diets of less than 2,000 Calories.

Other groups have stated that guidance on fat intake is appropriate
only for certain subgroups in the population. The Food and Nutrition Board
of the National Academy of Sciences in Toward Healthful Diets (National Research
Council, 1980b), recommended that individuals reduce fat intake if they are
overweight or if their energy needs are low. The American Council on Science
and Health {1982) recommended that individuals who are at high risk of coronary
heart disease reduce their fat intake.

Fatty acids--A reduction in saturated fatty acid intake or the avoidance
of too much saturated faity acid in the diet has been recommended by the
d.S. Departments of Agriculture and Health and Human Services (1980 and 1985),
the National Academy of Sciences, Food and Nutrition Board, Committee on
Dietary Allowances (National Research Council, 1980a}, and the Office of
the Assistant Secretary for Health and the Surgeon General (1979). These
groups did not recommend specific levels or limits for saturated fatty acids.
The American Heart Association (1978) and a National Institutes of Health
Consensus Development Paned (1985b) recommended that saturated fatty acid
intake be reduced to less than 10 percent of calories.

The National Academy of Sciences Committee on Diet, Nutrition, and Cancer
(National Research Council, 1982), the American Cancer Society {1984), and
the National Cancer Institute (1984} have stated that high-fat diets are
associated with some types of cancer. They have recommended that intake

73



of both saturated and unsaturated fatty acids be reduced, but they have not
suggested target levels. The U.S. Senate Select Committee on Nutrition and
Human Needs (1977) recommended that saturated, monounsaturated, and
polyunsaturated fatty acids each provide 8-12 percent of total calories.
Because the consequences of prolonged ingestion of large quantities of
polyunsaturated fatty acids are unknown, the American Heart Association (1982},
the National Institutes of Health Consensus Development Panel (Statement

on lowering blood cholesterol to prevent heart disease, 1985b), and the National
Academy of Sciences, Food and Nutrition Board, Committee on Dietary Allowances
(National Research Council, 1980a) spec1f1ca11y cautioned against exceeding

10 percent of total caior1es from polyunsaturates.

At least two groups have stated that recommendations about the Tevel
or proportion of saturated and polyunsaturated fatiy acids in the diet are
inappropriate for healthy persons--the Natjonal Academy of Sciences, Food
and Nutrition Board, in Toward Healthful Diets (National Research Council,
%QSOb), and the American Medical Association, Council on Scientific Affairs,

979.

Cholesterol--The dietary guidelines of the U.S. Departments of Agriculture
and Health and Human Services (1980 and 1985) and the Office of the Assistant
Secretary for Health and the Surgeon General (1979} recommended that healthy
Americans avoid toc much or consume iess cholesterol, but suggested no target
figures. The U.S. Senate Select Committee on Nutrition and Human Needs (1977)
recommended that heaithy Americans 1imit their cholesterol intake to 250-350
milligrams per day. The American Heart Association {1978} and a Natjonal
Institutes of Health Consensus Development Panel ({1985b) recommended limits
for the general population of 300 milligrams per day and 250-300 milligrams
per day, respectively.

In contrast, in the report Toward Healthful Diets, the National Academy
of Sciences, Food and Nutrition Board (1980b) stated that available information
was insufficient to suppori a guideline on dietary cholesterol for heaithy
persons. The American Medical Association, Council on Scientific Affairs
(1979} stated that the level of cholesterol in the diet is not important
for all people.

Assessment of cholesterol intakes per 1,000 Calories is a method of
comparing groups of individuals who differ in calorie intake. For example,
based on the midpoint of the 1980 Recommended Energy Intakes {REI} range
for adult females of 2,000 Calories per day, a cholesterol intake of 300
miiligrams per day would egqual 150 miiligrams per 1,000 Calories.

Major Findings

. Dietary data indicate that intakes of total fat, saturated fatty acids,
and cholesterol are higher than many authorities recommend. HeaTth
data indicate 1inks between cardiovascular disease and high intakes
of fat, especially saturated fatty acids, and cholesterol. Less conclusive
evidence has linked high fat intakes with some cancers (Chapter 3).

° Dietary levels of fat in individual intakes averaged 41 percent of calories.
Few individuals reported diets in which less than 35 percent of calories
were from fat. The U.S. food supply data indicate that the percent
of total calories from fat was 10 percentage points Jower in 1909-13
than in 1982, (See section on food energy.)

] Dietary levels of cholesterol averaged 385 milligrams per day, or
214 milligrams per 1,000 Calories.
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] Serum cholesterol was at high-risk levels for 21.8 percent of individuals
25-74 years of age. Mean serum cholesterol levels have declined
significantly since 1960. (See Chapter 3.)

] The prevalence of elevated serum cholesterc] did not differ significantly
by race. Women over 54 years of age, regardiess of race, showed the
highest prevalence. The prevalence was higher for individuals above
poverty than for those below poverty among males 35 years and older
and females 55 years and older.

] Dietary levels of fat and cholesterol were siightly higher for males
than for females and higher for adults than for teenagers or children.
Cholesterol intakes differed most by race--higher for the black than
for the white population.

] Dietary levels of fat and cholesterol were not consistently associated
with economic status.

) Two food groups--meat, pouliry, and fish; and fats and oils--were the
primary sources of fat in household diets. Eggs and the meat, poultry,
and fish group were the primary sources of cholestercl in the U.S. food

supply.

] Fat provided by the U.S. food supply has increased about 30 percent
since the beginning of the century, but food consumption surveys indicate
a decrease in individual fat intake since the mid-1960's,

. The proportion of saturated fatty acids in the food supply has decreased
since the beginning of the century while the proportion of unsaturated
fatty acids, especially linoleic acid, has increased. Increased use
of vegetable fats, primarily salad and cooking oils, was responsible
for this change.

(] The per capita level of cholesterol provided by the U.S. food supply
reached a peak in the mid-1940's and then fluctuated downward, declining
10 percent from 1970 to 1982. The decline is attributed to decreased
use of eggs, whole milk, and red meat.

Individual Intake

Total fat intakes by individuais (3-day dietary reports) in the 1977-78
NFCS averaged 41 percent of calorie intake {Fat 1-1). Ninety-four percent
of the survey population had fat intakes providing more than 30 percent of
calories; 80 percent, more than 35 percent of calories; 53 percent, more
%?ag %Ozgercent of calories; and 8 percent, more than 50 percent of calories

at 1-2).

Dietary levels of fat differed slightly by sex and age, averaging from
37 to 42 percent of calories for various groups (Fat 1-1 and 1-3). Levels
were generally higher for males than for females in the same age groups.
For both sexes, the highest Jevels were for individuals 19-64 years of age,
with roughiy 60 percent of these groups having intakes of more than 40 percent
of calories from fat. Children under 9 years of age had the lowest dietary
levels of fat.

Fat intake as a percent of calorie intake differed 1ittle by poverty
status, race, region, urbanization, and season (Fat 1-1, 1-4, and 1-5).
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Cholestercl intakes by individuals (3-day dietary reports) in the 1977-78
NFCS averaged 385 milligrams per day, or 214 milligrams per 1,000 Calories
{Cholesterol 1-1 and Appendix 1}. The cholesterol intake of 58 percent of
the population was greater than 300 milligrams per day; s$1ightly more than
one-third of the population had intakes above 400 milliigrams per person per
day. In terms of calorie intake, over two-thirds of the survey population
had cholestercl intakes greater than 150 milligrams per 1,000 Calories; nearly
%0 gercent had intakes above 250 milligrams per 1,000 Calories {Cholesterg]

-2).

Males reported diets containing more cholesterol than did females.
However, this difference was less when cholesterol intake was calculated
per 1,000 Calories because males also had diets higher in calories {Cholesterol
1-1 and 1-3). Dietary levels of cholesterol per 1,000 Calories were lowest
for individuals under 19 years of age and highest for males 65 years of age
and over.

Bietary levels of cholesterol, both absolute amounts and amounts per
1,000 Calories, were higher for the black than for the white population,
even when these groups were categorized by poverty status (Cholesterol 1-1
and 1-4). Cholesterol levels per 1,000 Calories were higher for those below
poverty level than for those above poverty, especially for the white population.

Dietary cholesterol levels, both absoclute amounts and amounts per 1,000
Calories, were highest in the South and West {Cholesterc] 1-1 and 1-5).
Cholestercl levels were higher in central cities than in suburban and
nonmetropeiitan areas.

Household Food Use

Households with higher income per capita reporied using food with more
fat per person than did lower income households (Fat 1-6). However, higher
income households paid more for fat than did lower income households; that
is, they obtained less fat for each food dollar. Among househcolds eligible
for the Food Stamp Program, participants used food slightly higher in fat
per person but similar in fat per doliar to Ffood used by nonparticipants.
Compared with higher income households that were ineligible for the program,
participating households used food with the same amount of fai per person
but higher in fat per doilar.

Househclds using food with higher money value per person averaged
considerably more fat per person but less fat per doilar than did households
with lower food costs. Households with six or more members used food with
the least fat per person but the most fat per dollar.

The meat, poultry, and fish group provided 41 percent of the fat in
household diets, and the fats and oils group provided 26 percent (Fat 1-7).
Fats and o0ils supplied the most fat per 1,000 Calories of food group, but
the meat, poultry, and fish group was also a concenirated source. The fats
and 0i1s group also supplied the most faf per dollar, more than 5 times as
much as any other group. However, this food group accounted for only 3 percent
of the food dollar.

Historical Trends

Fat--The level of fai provided by the U.S. food supply per cepita per
day was Towest about 1920, 120 grams, and highest in 1981, 164 grams {Fat 1-8).
Throughout the century, three food groups--fats and oils; meat, poultry,
and fish; and dairy products--provided approximately 90 percent of the fat
in the food supply. Marked changes occurred in the use of foods within these
groups.
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In the fats and oils group, use of butter declined from 18 to 4 pounds
per capita per year while use of margarine rose from 1 to 11 pounds in the
period 1909-13 to 1882. During this time, shortening largely replaced lard
as a cooking fat, and use of oils, chiefly salad and cooking oils, rose from
about 2 to 23 pounds per capita. These changes were primarily responsible
for the large shift from animal to vegetable sources of fat. During this
period, the proportion of vegetable fat in the food supply increased from
17 to 42 percent, and the proportion o7 animal fat decreased from 83 to 58
percent.

In the meat, pouitry, and fish group, pork has been the major source
of fat, followed by beef. Fat from poultry more than tripled during the
century, with nearly all of the increase occurring after the 1940°s.

In the dairy products group, fluid whole milk was the chief source of
fat until 1980, when cheese became the Jeading source. Fluid whole milk
consumption declined substantially after the middle of the century, and use
of other beverages such as Towfat milks and soft drinks increased.

Data from the USDA food consumption surveys indicate that the Tevels
of fat in household diets and individual intakes did not follow the upward
trend of the food supply. The level in household diets did not change from
1955 to 1965-66. The levels in both household diets and individual intakes
decreased from the mid-1960's to 1977-78. Most of this decrease is attributed
to decreased consumption of the fats and ¢ils group. It is important to
note that the food supply estimates may include some fat that is lost or
discarded in processing, home use, or as plate waste.

Fatty acids--Information on dietary levels of fatiy acids was available
onily from the U.S. food supply series. Food composition data from the 1977-78
NFCS were too 1imited to permit estimation of the quantities of the various
fatty acids in the many foods reported (about 4,000). In some respects,
the U.S. food supply is a good source of information on types of fatty acids
because data are generally collected on food before processing; that is,
guantities of various fats and oils available for consumption are estimated
before they are processed into producis such as bread, bakery products, and
frozen vegetables or entrees.

The quantities of saturated fatty acids, oleic acid, and lincieic acid
provided by the U.S. food supply increased from 1909-13 to 1982 (Fat 1-9).
The largesi increase was in linoleic acid, which aimost tripled, reaching
a record high of 26 grams per capita per day in 1982. This change is attributed
primarily to increased use of vegetable fats, chiefly salad and cooking oils.
Increased use of shoriening and margarine also contributed to the irend.

Use of these fats and oils aiso partly accounis for the 28-percent rise in
the level of oleic acid in the food supply.

Over the century, total saturated fatty acids in the food supply increased
9 percent, to 54 grams per capita per day in 1982. Saturated fatty acids
from the fats and o0ils group declined with decreased use of butter and lard,
but increased use of meat, poultry, and fish contributed to the overall rise
in the level of saturated faity acids. Beef and pork provided the major
portion of saturated fatty acids from the meat, pouliry, and fish group.
However, since the mid-1970's, per capita consumption of red meai has declined.
Within the dairy producis group, changes in consumption affected levels of
saturated faltity acids the same way thai they affected levels of total fat.

The calories provided by the different types of fatty acids changed
with their levels in the food supply. In 1909-13, saturated fatty acids
contributed 13 percent of the calories in the food supply; oleic acid,
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13 percent; and Tincleic acid, 2 percent. 1In 1982, saturated fatty acids
contributed 14 percent of the calories in the food supply; oleic acid, 17
percent; and lincleic acid, 7 percent.

Fat 1-10 shows annual estimates of the percent of total fat from saturated
fatty acids, oleic acid, and Tinoleic acid in the U.S. food supply. The
proportion from oleic acid was relatively constant throughout the century--46
percent in 1909-13 and 45 percent in 1982. Saturated fatty acids provided
46 percent of the fat from faity acids in 1909-13 but only 38 percent in
1982. The difference was balanced by linoleic acid, which accounted for
8 percent of the fat from fatty acids at the beginning of the century, compared
with 18 percent in 1982.

Cholesterol~-~The level of cholesterol provided by the U.S. food supply
decreased 6 percent from 1909-13 to 1982 (Cholestercl 1-6}. Cholesterol
reached its lowest level, 464 milligrams per capita per day, in 1917 and
in 1935, periods of economic stress. The highest level of cholesterol--556
milligrams per capita per day--was reached in 1945 and is attributed to increased
use of dairy products and eggs. Thereafter, the cholesterol level fluctuated
but declined to 479 milligrams per capita per day in 1982, reflecting decreased
use of eggs, whole miik, butter, and lard.

A1l the cholesterol in the food supply has been provided by four food
groups--eqgs; meat, poultry, and fish; dairy products; and fats and oils.

In 1909-13, the percent contributions of these groups were 44, 28, 15, and
12 percent, respectively. During the century, the proportion of total
cholesterol from eggs and from the fats and oils group declined while the
proportion from the meat, pouitry, and fish group increased. In 1982, the
percent contributions of eggs; meat, pouliry, and fish; dairy products; and
fats and oils were 42, 38, 15, and 5 percent, respectively.

Use of specific foods within the major food groups affected the level
of cholesterol in the food supply. Use of eggs deciined from 37 to 33 pounds
per capita per year during the century. Although the fats and oils group
was a major source of fat throughout almost all of the century, this food
group accounted for the smallest proportion of the cholesterol, and that
proportion declined because of the shift from use of animal fat to use of
vegetable fat. Beef replaced pork as the largest contributor of cholesterol
in the meat group in the mid-1950's. The amount of cholesterol from dairy
products has remained relatively constant. Cholesterol from increased use
of cheese, lowfat milks, and frozen desserts has offset the decline from
decreased use of whole miik.

Blood Cholesterol
Data on blood cholesterol Tevels are presented in Chapter 3.
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Fat 1-1. Individual intakes, 1977-78: Mean percent of Calories, by selected characteristics {3-day

average)

All individuals: [ — 3

Age and sex:

Males and females

Under 1| vear........ C—1 37

]_8 ................. z] 28
Mal eg

9-i8. .. ... —

{9-64. ... ...l s

B5+. . Lo 1 41
Females

S—18. ... ... L. 1 39

18-84. .............. ne— Y

Bh+. .. .. ——

Poverty status and race:

Above poverty, white [T— 7 41
Above poverty, black [ ] 48
Below poverty, white [T 142
Below poverty, black [— 1 2s

% of Calories

Region:
Northeast . ... ....... ——
North Central....... mi@;
South. . ... ......... 1 48
West........ e 1 41
Urbanization:
Central city........ ] 4@
Suburban. .. ... ... ... T 41
Normmetropolitan. .. .. ] 48
Secson:
Sprimg. . .- ..o 1 4!
Summer . ... ..., . ..... 1 at
Qb b —— 4l
Winter, ... ... .. ..... 1 4@

SOURCE: USDA: Data from the Nationwide Food Consumption Survey.

Fat 1-2. individual intakes, 1977-78: Cumuiative

percent of population having intakes of at least
specified levels (3-day average}

100

|
4

% population
1
©

[
[

L] i '] 1

£] 10 20 30 40 50 60 7O

% Catories

Ty ncated at 70% of Calories.
Exampie: 53% of population had fat intakes above 40% of

Calories.

SOURCE: USDA; Data from the Nationwide Food
Consumption Survey.
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Fat 1-3, Individuat intakes, 1977-78:
Cumulative percent of population having intakes
of at least specified ievels, by sex and age {3-day
average)

1 00— R0 0y,

%

)
n
1

Descending order at Ql.
40% of Calories P
W Males 19-64 years
@ Females 19-B4 years

O Maies 65 years +

X Males 9-18 vears

@ Females 9-18 years
¢> Females 65 years +
A Children 1-8 years

% populatlon
0
o
1

N
[
T

a 1Q 2‘0 30 40 70

% Calories

1runcated at 70% of Calories,
Example: 63% of males 19-64 years had fat intakes above 40%

of Calories.

SOURCE: USDA: Dato from the Mationwide Food
Consumption Survey.



Fat 1-4. individual intakes, 1977-78:
Cumulative percent of population having intakes
of at least specified levels, by poverty status

and race {3-day average)

10— 0 ——p,

Descending order at 40%
of Calories

g sr & Above poverty, white
Pt X Above poverty, black
"5 O Below poverty, white
5 50t \)\ @ Below poverty, black
g. 3

o

=

©25r

] L ]

) 10 20 30 40 50 60 79

% Calories

TTruncated at 76% of Calories.
Example: 5% of above poverty, white populstion had fat
intakes above 40% of Calories.

SOURCE: tU3DA: Data from the Nationwide Food
Consumption Survey.

Fat 1-5. Individual intakes, 1977-78:
Cumuiative pereent of population having intakes
of at least specified levels, by region (3-day
average)

i OOB——-—-.ﬂ
Cescending order at 40%
75 of Calories
i % E West
& Morth Central

O Northeast
& South

% population
[4)]
[
T

M
1
T

L %5\1\ o | 1

L L CL

8] 10 20 30 40 S0 80 70
% Calories

1 Truncated at 70% of Calories.
Exarmple: 56% of population in the West had fat intakes above
4% of Calories.

SOURCE: USDA: Data from the Mationwide Food
Consumption Survey,

Fat 1-6. Household diets, spring 1977: Grams (g} per person and per doilar’s worth of food used at home,

by selected characteristics

2
Income, per caplia

Under $2.290..........c.....
$3,500-4,989. . .............
$7.800 ond ovar .. ..........

Food stamp program

Participating..............
Eligible, not participatingl
Mot eligible...............

Heakly money valua of foad®4

$8-11.98............. ...
$12-15.99. . ... ... ... 0
$16-19.98. . . ... ....... .. ..
$20-29.99. . ... ... ...

nvical-at home equivalent person.
1976 household income before taxes.

3Data for year 1977-78.
Per meal-at-home equivalent person per week,
Execludes roomers, boarders, and employees.

par parson 1

g par dollar

ay
1 138 BOOGIG 66

1 {48 ECSESa 62

] {54 BRSSO
1 148 &7
] 135 EBXHKR 865

1 148 [RRZZZY 58
| I—— 1 EZXXIX3 68
1 128 B3 64

1 {52 RREZXR 62

] t88 ERXZESA 55

J 152 LRXXA) 508
1 1562 BEXNAA 61
] 131 ESOESNA 65

SQURCE: USDA: Data from the Natiomwvide Food Consumption Survey.



Fat 1-7. Household diets, spring 1977: Contribution of food groups

Meaot,

poultry, fish

Fats, oils

Milk, creanm,

Groin products

cheese

Other protein 'Faod;

Vegetables
Sugar, sweets

Fruit

Miscellaneousz

% total grams/ 1,000 grams/
fat Colories dellar’s worth
of food greup ef food group

Q‘”K [] 7 [] 7
CRT —
emz [I ca I:I i
es' I 17 ” 4z
G?% I] 63 D 94
& e o
(Ea”‘ ls Ig

<14

1Meat, pouttry, fish mixtures, and eggs, beans, and nuts,
Cofiee, tea, alecholic beverages, and foods of little nutritive vaiue.

SOURCE: USDA: Data from the Nationwide Food Corsumption Survey.
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1-8. U.S. food supply, household diets,
individual intakes: Percent of base years!

- ¥ U.E tood supply
& Houschold diets
& lndwidual intakes

] L [} L L} 1 L 1

910 1220 1930 1840 1850 1960 18970 1880
Year

food supply, 1909-13=124 grams {g)/capita/day ; household,

1855=154 g/meal-at-home equivalent person/day ; individual,
1865=09 gfindividual /day {3-day average}.

SOURCES: USDA: Data from the U.S. food supply historical

serie:

s and 1855, 1965, and 1977-78 food consumption surveys.

81

% money
valua

34%

N
=

.Y
=

ofeXclole

2%

4]
=2

1]
i

OAORORE



Fat 1-9. U.S, food supply: Fatty acids as percent
of base years’
300 -
v
¥ Lingleic acid
250 b & Oleic acid -J/
¥ Total saturated fatty acids /

200 - /

Wi

# 150 /.’\—-N
]
4 L VN,

H X
o 1001
It
g
£
@ S50 -

Igllg 1820 1930 184G {950 18960 1879 1880
Year

1.8, food supply, 1909-13=9.0 grams ig)/capita/day linoleic
acid; 50.3 gfcapita/day oleic acid; 49.8 g/capita/day total
saturated fatty acids.

SOURCE: USDA: Data from the U.S. food supply historical
series.
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Cholesterol 1-1. Individual intakes, 1977-78: Mean intakes per 1,000 Calories, by selected characteristics

{3-day average)

All individuols: 1214 milligrams/1,000 Calories

Age and sex:

Males and females

Under 1 Year . ... 0. —1 130

1_8 ................. m 194
Males

9_18 ................ E 182

19-64. ... C———122

BS . —
Females

9718, ... — -7

19-64............... —

B5+. .. 227

Poverty status and roce:

Above povertly, white [ — 2ps

Above poverty, black [T~ 245
Below poverty, white [ 224
Below poverty, block [ ] 258

Region:
Northeast . ... ....... [ 3 2@7
North Central....... S C ) e
South......... ... ... 1229
West . ... ... ... ...... —— 217
Urbanizat ion:
Central city. ....... I -
Suburben., .. .. .. ..... /1288
Normetropolitan. . ... 1=zt
Season:
Spring.............. I— -4
SUMMeT & .« v v oo e e 1212
Fall . . 1214
Nir\ter ______________ I:! 213

SOURCE: USDA: Data from the Nationwide Food Consumption Survey.

Cholesterol 1-2. Individual intakes, 1977-78:

Cumulative percent of population having intakes

of at least specified levels (3-day average)

100

4 popuiation
o ~4
=) "
[ 1

[\
(4]
L

milligrams / 1,000 Caleries

I Truncated at 400 milligrams {mg)/1,000 Calories.
Example: 28% of popuiation had cholesterol intakes above
250 mg/f1,000 Calories.

SOURCE: USDA: Data from the Nationwide Food
Consumption Survey.
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Cholesterol 1-3. Individual intakes, 1977-78:
Cumulative percent of population having intakes
of at least specified levels, by sex and age

{3-day average)
1008, Descending order at

‘m 250 ma/1,000 Calories
O Males 65 years +

# Wales 19-684 years
$ Females 65 years +
@ Females 19-64 years
A Childrer: 1-8 years
X Males 9-18 years

& Females 9-18 years

~J
71l
1

% population
tn
Q

M
on
T

! : 1 . 1 ! '>@h.-‘ 1
a 50 100 150 200 250 300 350 400
milligrams / {.000 Calories

1Truncated a1 400 milligrams {mg){$,000 Calories.
Example: 43% of males B5+ years had cholesterc] intakes above
250 mg/ 1,000 Calories.

SOURCE: USDA: Data from the Nationwide Food
Consumption Survey,



Cholesterol 1-4. Individual intakes, 1977-78:
Cumulative percent of population having intakes
of at least specified levels, by poverty status and
race {3-day average)

1 QDG
Descending order at

250 mg/1,000 Calories
® Below poverty, black

7

c (@ Above poverty, black
o \ QO Below poverty, white
g A\ , & Above poverty, white
= )
5 50
0.
o
o
s

25t

: . P . 1 1 N 11
0 50 100 150 200 250 300 350 400

milligrams / |.000 Calories

Truncated at 400 milligrams {mg}/1,000 Calories.
Example: 42% of below poverty, black population had
cholesterol intakes above 250 mngf1,000 Calories.

SOURCE: USDA: Data from the Nationwide Food
Consumption Survey,

Cholestero! 1-5. Individual intakes, 1977-78:
Cumulative percent of population having intakes
of at least specified levels, by region (3-day
average)

1008 ———p o
Descending order at
250 mg/1,000 Calories
3 ) A South
% 7% = West
= O Northeast
"; @ Morth Central
5 B0t )
Q.
Q
e l\
3
25} L\\
L v= 1
0 50 100 (50 200 250 300 350 400
milligrams / 1,000 Calories

Mruncated at 400 mitligrams {ma}/1,000 Calories.
Example: 34% of popuiation in the South had cholesterol
intakes above 250 mg/1,000 Calories,

SOURCE: USDA: Data from the Natjonwide Food
Consumption Survay.

Cholesterol 1-6. U.8. food supply: Percent of

base years!
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1u.s. tood supply, 1209-13=507 milligrams/capita/day.

SOURCE: USDA: Data from the U.S. food supply historical

series.
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Carbohydrate, Added Sweeteners, and Fiber

Description

Carbohydrate is a major source of energy for the body. Carbohydrate
not used immediately for energy may be stored in small amounts in the liver
and muscles as glycogen or converied to body fat. Carbohydrates are compounds
made up of sugar (saccharide) units. Simple carbohydrates are composed of
one {mono) or two (di) saccharide units and also are referred to as sugars.
Glucose and fructose are common monosaccharides. Sucrose, lactose, and maltose
are common disaccharides. Complex carbohydrates such as starches are composed
of many saccharide units (polysaccharides}. During digestion, digestible
carbohydrates are broken down into monosaccharide units by enzymes before
absorption from the intestine.

Carbohydrate is found almost exciusively in food of plant origin. Milk,
with its high lactose content, is the only important exception. Fruits and
vegetables are sources of other simple carbohydrates, such as glucose, fructose,
and sucrose. These sugars are also added to foods as sweeteners. In fruits
and vegetables, simple carbohydrates are accompanied by a variety of other
nutrients needed for good health, such as vitamins, minerals, and fiber.

Grain products and vegetables are sources of complex carbohydrates.

The RDA for total carbohydrate, added sweeteners, or fiber have not
been established by the National Academy of Sciences, Food and Nutrition
Board, Committee on Dietary AlTowances (National Research Council, 1980a),
but several authoritative groups have made recommendations concerning appropriate
intakes or Timits on intake of these food componenis. Dietary intakes were
compared with these recommendations. Biochemical, hematclogical, or other
health indicators directly related to carbohydrate, added sweeteners, and
fiber were not available from national surveys.

The U.S. Senate Select Committee on Nutrition and Human Needs (1977)
recommended that carbohydrate provide 55-61 percent of the total calories
in the diet, with complex carbohydrates and naturally occurring sugars providing
45-51 percent of calories and refined and other processed {added) sugars
providing no more than 8-12 percent. The American Heart Association (1982)
recomnended that dietary carbohydrate be increased to 45-55 percent of calories
and that this increase probably should take the form of complex carbohydrates
rather than simple sugars. The Office of the Assistant Secretary for Health
and the Surgeon General (1979) and the National Academy of Sciences, Food
and Nutrition Board, Committee on Dietary Allowances {National Research Council,
1980a} recommended maintaining or jncreasing consumption of compiex carbohydrates
and decreasing consumption of refined sugars. Two of the recommendations
in the dietary quidelines of the U.S. Departments of Agriculture and Health
and Human Services (1980 and 1985) relate to carbohydrate: "Eat foods with
adeqguate starch and fiber" and “Avoid too much sugar.®

Excessive calorie intake from any source can result in obesity, which
is a public health concern. Recommendations for decreasing the proportion
of fat in the diet implicitiy recommend increasing the proportion of carbohydrate
it protein intake remains unchanged. If diets contain appropriate amounts
of protein and fat, the appropriate amount of carbchydrate is that needed
to maintain desirable hody weight. If fat in U.S. diets were reduced to
30-35 percent of calories and protein remained at 17 percent of calories,
as provided in diets reported by respondents in the 1977-78 Nationwide Food
Consumption Survey (NFCS), carbohydrate would provide 48-53 percent of calories.
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The terms "added sweeteners" or "added caloric sweeteners" are used
to describe sugars such as table sugar, honey, molasses, and corn sweeteners
added to foods for flavor or to achieve the desired texture or cooking conditions.
No-calorie or low-calorie sweeteners such as saccharin or aspartame are not
included in this group. Although honey and molasses contain traces of seme
minerals, they and other added sweeteners contribute little more than simple
carbohydrate and calories to the diet.

Excessive calories from added sweeteners are particularly undesirable
because many foods that are high in these substances contain few nutrients.
In addition, the risk of tooth decay is increased with excessive intake of
sugars and foods high in sugars, especially if they are eaten freguently
and 1f they adhere to the teeth. Both starches and sugars appear to increase
the risk of looth decay when eaten freguently, buf simple sugars offer a
higher risk. However, the incidence of dental caries is influenced by many
factors. Careful dental hygiene and exposure to adequate amounts of fluoride,
especially through fluoridated water, can reduce the risk of caries. These
preventive measures are believed to be important contributors to the consistent
decline in the prevaience of dental caries among schoolchildren and young
aduits over the last 10-30 years.

The added sweetener content of many processed foods and food mixtures
is not known precisely; however, intakes have been estimated for individuals
in the 1977-78 NFCS. The U.S. food supply series provides guantitative
information on types of added caloric sweeteners available for consumption
before the sweeteners are combined with other ingredients in products such
as bread, bakery products, and soft drinks.

F1ber is a compliex mixiure of plant materials that are resistant to
digestion by secretions of the human digestive system. This mixture includes
cellulose, hemicellulose, pectins, lignin, and mucilages, which are both
structural and nonstructural components of plant materials. In the past,
"fiber" meant only "crude fiber," which is the residue that remains after
a food sample is treated with strong chemicals. It js composed mostiy of
lignin and celiulose. The chemical procedures for determining the crude
fiber content of food, however, desiroy some of the components that are not
digested by humans. Hence, levels of crude fiber in food are lower than
the Tlevels of total fiber in the diet. The term "dietary fiber" has been
introduced to refer to the total fiber content of the diet. Dietary fiber
can be either inscluble or soluble. 1Insoluble dietary fiber includes celluiose,
hemiceilulose, and lignin, and comes from plant cell walls. Soluble fiber
includes gums, mucilages, and pectins.

Fiber contributes bulk to food and helps to satisfy appetite. As an
undigested residue, fiber also promotes normal elimination by providing bulk
for stool formation and thus hastening the passage through the body of stool
and reducing gut exposure to deleferious byproducts. Recent studies indicate
that fiber may protect againsi some types of cancer, particularly the colorectal
form (National Cancer Institute, 1984).

Most foods of plant origin contain both solubie and inscluble dietary
fiber. Wheat bran contains relatively Targe amounts of insoluble fiber,
although other grains and beans are also sources. Fruits, vegetables, and
some cereals such as oats are sources of soluble dietary fibers.

Food composition data are sufficient for estimating the levels of crude
fiber in diets, but no information on dietary fiber is availabie from the
1977-78 NFCS or the U.S. food supply. Difficulties in chemical analysis
as well as confusing terminology have hindered progress in obtaining food
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composition data for dietary fiber. Considerable reseach efforts are underway
to improve this situation in laboratories of the Agricultural Research Service
of USDA and the Food and Drug Administration of DHHS. New food composition
tables and the Continuing Survey of Food Intakes of Individuals, begun in
April 1985, will provide information on total dietary fiber.

The importance of dietary fiber has been stressed by several groups,
such as the U.S. Senate Select Committee on Nutrition and Human Needs {1977};
the National Academy of Sciences, Food and Nutrition Beard (1980a); the U.S.
Departments of Agriculture and Health and Human Services (1980 and 19853);
and the American Cancer Society (1984). The National Cancer Institute (1984)
has recommended eating 25 to 35 grams of fiber per day. The National Academy
of Sciences Committee on Diet, Nutrition, and Cancer (National Research Council,
1982) did not believe evidence was sufficient to make a recommendation about
dietary fTiber. However, they did suggest including whole~grain cereal products,
fruits, and vegetables in the daily diet.

Major Findings

. Dietary levels of total carbohydrate averaged Tower than those recommended
by some authoritative groups. Average levelis of added sweeteners in
diets were close to the maximum intake range recommended by some groups.

. Dietary levels of carbohydrate and added sweeteners were generally higher
for individuals 18 years of age and under than for older individuals,
and they were slightly higher for females than for males in the same
age group.

(] Individuals above poverty had lower dietary levels of total carbohydrate
and higher levels of added sweeteners than did those below poverty,
but the differences were smail.

(] Grain products and the sugars and sweets group were the major sources
of carbohydrate in household diets.

o The per capita level of carbochydrate provided by the U.S. food supply
has declined about 20 percent since the beginning of the century, and
the level of crude fiber has declined 34 percent. Of the total carbohydrate
in the U.S. food supply, the proportion of complex carbohydrate has
declined from 68 to 47 percent, with a reciprocal increase in the proportion
of simple carbohydrate. This can be related to decreased use of grain
products and increased use of sugars and other caloric sweeteners.
Use of sucrose has declined and use of corn sweeteners has increased.

Individual Intake

Total carbohydrate intakes by individuals {3-day dietary reports) in
the 1977-78 NFCS averaged 43 percent of calerie intake (Carbohydrate 1-1).
Sixty-three percent of the survey population had carbohydrate intakes above
40 percent of calories, 20 percent had intakes above 50 percent of calories,
and 2 percent had intakes above 60 percent of calories (Carbohydrate 1-2).

Dietary levels of carbohydrate were generally higher for individuals
18 years of age and under than for older individuals {Carbohydrate 1-1 and
1-3). Levels were highest for children 1-8 years of age and lowest for
individuals 19-64 years of age. Females had diets higher in carbohydrate
level than did males in the same age group.
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Dietary levels of carbohydrate differed more by poverty status than
by race (Carbohydrate 1-4}. Levels were higher for individuals below poverty
than for those above poverty. Carbohydrate levels differed 1ittle by region,
urbanization, and season (Carbohydrate 1-1 and 1-5).

Added sweetener intakes by individuals (3-day dietary reports) in the
1977-78 NFCS averaged 12 percent of calorie intake (Added sweeteners 1-1).
Fifty-six percent of the population had added sweetener intakes above 10
percent of calories, and 29 percent had intakes above 15 percent of calories
{Added sweeteners 1-2).°

Dietary levels of added sweeteners were higher for individuals 18 years
of age and under than for older individuals, especially those 65 years of
age and over (Added sweeteners 1-1 and 1-3). Children under 1 year of age
were an exception; their intakes were low.

Dietary levels of added sweeteners were slightly higher for individuals
above poverty than for those below poverty (Added sweeteners 1-4). Levels
were somewhat higher in the South and North Central regions than in the Northeast
and West (Added sweeteners 1-5).

Household Food Use

The carbohydrate level per person of household diets differed little
by per capita income or by Food Stamp Program eligibility or participation
(Carbohydrate 1-6}. However, higher income households paid more for carbohydrate
than did lower income households; that is, they obtained less carbohydrate
per foed dollar., Among households eligible for the Food Stamp Program,
carbohydrate return per dollar did not differ by participation.

Households using food with higher money value per person averaged more
carbohydrate per person but less carbohydrate per dollar than did households
with lower food costs. The carbohydrate Tevel of household diets differed
Tittle by household size, but smaller households obtained less carbohydrate
return per doliar than did larger householids,

Grain products and the sugar and sweets group provided, respectively,

42 and 23 percent of the carbohydrate in household diets {Carbohydrate 1-7).
Fruits, vegetables, and the milk, cream, and cheese group each provided 10
percent of the carbohydrate in household diets. The sugar and sweets group

and fruits contributed the most carbohydrate per 1,000 Calories, each providing
at least 25 percent more carbohydrate than any other food group. The sugar

and sweets group and the grain products group furnished the most carbohydrate
per dollar--more than twice as much as any other food group.

Historical Trends

The per capita ievel of carbohydrate provided by the U.S. food supply
was highest at the beginning of the century {(Carbohydrate 1-8). It reached
its lowest point of 363 grams per capita per day in 1963 and then rose to
388 grams per capita per day in 1982. Data from USDA's food consumption
surveys indicate a slight increase in the carbohydrate level of household
diets from 1955 to the mid-1960's and a decrease in both household diets
and individual intakes from the wmid-1960's to 1877-78.

Throughout the century, roughly 75 percent of the carbohydrate in the
food supply has come from grain products and sugars and sweeteners, but the
proportion from each group has changed. The proportien of carbohydrate from
grain products declined from 56 to 37 percent, while that from sugars and
sweeteners increased from 22 to 38 percent. The rise in carbohydrate from
sugars and sweeteners in the early part of the century is attributed to
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increased use of sucrose, or table sugar, and the rise since 1970 is attributed
to increased use of corn sweeteners.

Changes in food sources of carbohydrate are reflected in the levels
of complex and simple carbohydrate in the U.S. food supply as percents of
the level for 1908-13 {Carbohydrate 1-9). The level of simple carbohydrate
in the food supply increased from 154 grams per capita per day at the beginning
of the century to 204 grams in 1982, Simple carbohydrate levels were high
during the 1920's but declined during the depression years of the 1930°s
and the war years of the 1940's. Thereafter, except for a brief pericd in
the mid-1970's, the level of simple carbohydrate gradually increased, reaching
a peak in 1979. On the other hand, the level of complex carbohydrate in
the food supply declined 45 percent from 1909-13 to 1982, from 336 to 184
grams per capita per day. This decline is attributed mainly to decreased
use of grain products and, to a lesser extent, decreased use of potatoes.

The proportion of simple carbohydrate from sucrose and lactose declined
from 1909-13 to 1982, although sucrose, primarily from refined table sugar,
remained the primary source {Carbohydrate 1-10). The deciine in lactose
reflects a decrease in milk consumption. The proportion of simple carbohydrate
from fructose, glucose, and maltose has increased since the beginning of
the century. This increase is attributed mainly to increased use of corn
sirup, especially high fructose corn sirup.

Table sugar provided 87 percent of the carbohydrate from added sweeteners
in 1909-13, compared with 58 percent in 1982 (Added sweeteners 1-6)}. Carbohydrate
from glucose corn sirup increased more than fourfold during the century,
representing 14 percent of the carbohydrate from added sweeteners in 1982.
After only 15 years on the market, high fructose corn sirup provided 24 percent
of the carbohydrate from added sweeteners in 1982. Carbohydrate from corn
sugar increased wore than threefold but accounted for only 3 percent of the
carbohydrate from added sweeteners in 1982. Use of other sweeteners declined
during the century, providing only 1 percent of the carbohydrate from added
sweeteners in 1982, compared with 7 percent in 1909-13.

The level of crude fiber provided by the U.S. food supply declined from
6.1 grams per capita per day in 1909-13 to 4.1 grams in 1982 {{rude fiber
1-1). At the beginning of the century, grain products supplied 32 percent
of the crude fiber in the food supply, and potatoes supplied 18 percent.

In 1982, these food groups provided 18 percent and 13 percent of crude fiber,
respectively. Marked decreases in the use of certain fresh foods, such as
apples and cabbage, also contributed to the decline.
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Carbohydrate 1-1. Individual intakes, 1977-78: Mean percent of Calories, by selected characteristics
{3-day average)

All individuals: [T 43 % of Calories

Age and sex:

Males ond females

Under | vear........ C— 45
M;_Iis .............. !::! 47 Reg i on:
S—1i8, ... .. ... ———— Northeast .. ... _..... ———
19-64............... — 435 North Central....... E— ig
B5+. .. ... 1 42 South............... ) 43
Femq]es Ues‘l‘. ............... I: 42
O-i8. . . ... CC "] 45 Urbanization:
19-84. . ............. — Central city........ C—— a2
B5+. ... (— Y Suburban. . ..o [ — 7
Nornmetropolitan. .. .. 1 43
Poverty staotus ond race: Season :
Above poverty, white [ 42 Spring.............. 1 42
Above poverty, black [___1 42 Summer .. ... ... 143
Below poverty, white [ 44 Fall... ... ... ... .... | —
Below poverty, block [ 44 Winter. . ... ... ..., C— 1 43

SOURCE: UWSDA: Data from the Mationwide Food Consumption Survey.

Carbohydrate 1-2, Individual intakes, 1977-78:
Cumulative percent of population having intakes

Carbohydrate 1-3. Individual intakes, 1977-78:
Cumulative percent of population having intakes

of at least specified levels (3-day average)

of at least specified levels, by sex and age
{3-day average)

100 { OOEE -o—o-a
c 'S . 7Sf
hi o Descending order at
o - 40% of Calories
5 50 3 SO A Children 1-8 vears
[+% o pd Females 3-18 years
g. a X Males 918 vears o
¥ = {» Females 65 years +
25 25F O Males 65 years + ]
@ Femates 19-64 years
W Males 1964 years
1 L 1] L d 1 1] ] 1 L ] '1
0 10 20 30 430 50 60 70 4] g 20 30 40 o0 50 70

% Calories

1T runcated at 70% of Calories.

Example: 83% of population had carbohydrate intakes above

40% of Calories.

SOURCE: USDA: Bata from the Nationwide Food

Consumption Survey,

% Calories

Truncated ar 70% of Calaries.
Example: 84% of children 1-8 vears hiad carbohydrate intakes
above 40% of Calories.

SOURCE: USCA: Data from the Nationwide Food
Consumption Survey.



Carbohydrate 1-4. Individual intakes, 1977-78:
Cumulative percent of population having intakes
of at least specified ievels, by poverty status and
race (3-day average)

.
75+

Descending order at 46%
of Calories
0 Below poverty, white &
® Below poverty, black
2 Above poverty, white
® Above poverty, black

% populolion
!
[

[\
Ul
T

L 3 L 1 — .iﬁs——l i
G t0 20 30 40 SO 6o 70

% Calories

1Truncated at 70% of Calories,
Example: 71% of below poverty white population had
carbohydrate intakes shove 40% of Catories.

SOURCE: USDA: Data from the Mationwide Food
Consumption Survey,

Carbohydrate 1-5. Individual intakes, 1977-78:
Cumulative percent of population having intakes
of at least specified levels, by region (3-day
average)}

1006

c 75+

0

-

o

g_ 50 Descending order at

o 40% of Calories

& A South

= o5k @& North Central
O Northeast
& West
t E 1 L *—_u'\.l 1

]
4] iQ 20 30 40 S0 60 70
% Caolories
Yruncated at 70% of Calories.
Examele: 66% of population in the South had carbohydrate
intakes above 40% of Calories.

SOURCE: USDA: Data from the Nationwide Food
Consumption Survey,

Carbohydrate 1-6. Household diets, spring 1977: Grams (g) per person and per dollar's worth of food used

at home, by selected characteristics

Incoma, per caplta

g per pearson

g par dollar
day

Under $2,250.......... e | 13088 O] 156
$3,500-4,989............... 1 327 3 132
$7.800 and over............ | — KR 98
Food stamp program3
Participating.............. 1 334 EO0IAR 164
Eligible, not porticipating— 1 319 IXRER 154
Not eligible............ . 1 325 EXXFA 128
Haakly money value of food3'4
$8-11.99. . ... ... e C———1 248 EXZXXR) 164
$12-15.89. . ... ... ceael g 294 DR 147
$16-18.98. . ..ttt iin e s 1 348 BXEZXX 133
320-29.98...... i 493 XXM 119
Numbar of household members s
1o, ... et aa e, e 1 383 X2 129
<: J U ] 323 EXXXER 138
€ or more...... e 1 312 RS 156

Tnteai-at-home equivalent person.
1976 household income before taxes.
Data for year 1977.78.
Per meal-at-horne equivalent person per week,
Exciudes roomers, boarders, and employees.

SOURCE; WSDA: Data from the Nationwide Food Consumption Survey.



Carbohydrate 1-7. Household diets, spring 1977: Contribution of food groups

% tetal grams/ i ,000 groms/ % money
carbohydrote Colories dollor‘s werth value
of food group eof food group
42% 12%

Groin products

23%
sweats

@ @

Sugar,

o
=

Fruit

8
k53

Vegetables

23]
B

Miik, cheese

cream,

Other protein 'FOOdSI

Miscel tanecus 2k

Fats, oils <%

<14

Meat, poultry, fish

oYoYoRofooln

1Meat. poultry, fish mixtures, and eggs, beans, and nuts.
Coffee, tea, alcohotic beverages, and foods of iittle nutritive value,

SOURCE: USDA: Data from the Natiorwide Food Consumption Survey.

Carbohydrate 1-8. U.S. food supply, household
diets, and individual intakes: Percent of base
years!

o 3-.-.,,__“_.

% bose years
o
]

US food supply
& Household diets
A Individual intakes

¢
o

T
»

|

L} L L} ] I ] L L
1910 1925 1930 1840 1950 1660 {970 1980
Yeaar

1U.S. foad suppiy, 1909-13=480 grams {g}/capita/day; househeld,
1955=344 g/resl-at-home equivalent person/day ; individual,
1985=210 gfindividual /day {3-day average).

SOURCES: USDA: Data from the LL.5. foad supply historical
series and 1955, 1965, angd 1977-78 food consumption surveys.
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Carbohydrate 1-9. U.S. food supply: Simple
and complex carbohydrate as percent of base
years!

e

TE Simple carbohydrate

+ Complex carbohydrate
1

1] 1 L1 [} A 3 1] L]
1910 1920 1930 1940 {950 1960 {870 (980
Year

T11.8. food supply, 1808-13=164 grams (g} simple carbohydrate
and 336 g complex carbahydrate/capitalday.

SOURCES: USDA: Data from the U.S. food supply historical
series and 1955, 1866, and 1977-78 food consumption surveys.



Carbohydrate 1-10. U.S. food supply, 1909-82: Percent distribution of simple carbohydrate

1909-13 1847-49 1982

[ Sucrose
Laocleose
Fructoze
Glucose

Ml Maitose

BR Unclessified

SOURCE: USDA: Data from the U.S. food supply historical series.
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Added sweeteners 1-1. Individual intakes, 1977-78: Mean percent of Calories, by selected

characteristics {3-day average)

All individuals:

Age and sex:

Males and females

Under | vear........ ns
1_8 ................. 514
"S-75

te-64. Ll B
65“1" ................. [:] 19
Fgmales '

‘—18 ............... 4
19-64. ... ..l =),
Bo+. .. e

Poverty status ond race:

Above poverty, white [ 12
Above poverty, black (113
Below poverty., white [] 12
Below poverty, black [

™ i2% of Calories

Region:
Northeast. .. ........ 11
North Central....... E%ig
South. ... ... ... ..... -
West ... ... .. ..., 14
Urbanization:
Central city..... ... 312
Suburban. . ... e iz
Nornmetropolitan. . ... 112
Season:
Sering...... ... ™12
Summer . ... ... 112
Fall....... ... ... 112
Wimter . ... ... .. ..., o

SOURCE: USDA: Data from the Nationwide Food Consumption Survey.

Added sweeteners 1-2. Individual intakes,
1977-78: Cumulative percent of population
having intakes of at least specified levels
{3-day average}

ysle;

75

S0

% population

25

] ] '] 1 i )1

4] 16 20 30 40 SO0 60 7O

% Calories

Trruncated at 70% of Calories,
Example: 29% of population had added sweetener intakes
above 15% of Calories.

SOURCE: USDA: Data from the Nationwide Food
Consumption Survey.
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Added sweeteners 1-3. Individual intakes,
1977-78: Cumulative percent of population
having intakes of at least specified levels, by sex
and age (3-day average}

100,

Descending order at 15%

of Calories
X Females 9-18 years
4 Children 1-8 vears1
X Males 9-18 years 1
@ Females 19-64 years
# Males 19-82 years
& Females 65 vears +
O Males B5 vears +

]
Ll
T

% population
3y
]
1

™
4]
T

[

]

A\

K 'k- 2
0 16 20 30 40 B0 88 Yo

% Calories

1Equal at 15% of Calories.
Truncated at 70% of Calories.
Example: 42% of females 3-18 years had added sweetener
intakes above 15% of Calories.

SOURCE: USDA: Data from the Natienwide Food
Caonsumption Survey.



Added sweeteners 1-4. Individual intakes,
1977-78: Cumulative percent of population
having intakes of at least specified levels, by
poverty status and vace {3-day average)

100g

c 75 ¥
o Descending order at 15% of Calories
E E Above poverty, black
3 5ol A Above poverty, white
Q. @ Below poverty, black
3 O Below poverty, white
a2
25+

1 3 &MA—E.W_—%__I 1
G 10 20 36 40 50 © 70
# Calorieas
TTruncated at 70% of Calories.

Example: 32% of sbove poverty, black population had added
sweetener intakes above 15% of Caleories.

SOURCE: USDA: Data from the Nationwide Food
Consumption Survey,

Added sweeteners 1-b. Individual intakes,
1977-78: Cumulative percent of popuiation
having intakes of at least specified levels, by
region (3-day average}

100y,

c 75+

2 Descending order at 15% of Calories
-

2] A South

5 50 @ North Central

g' O Mortheast

o X West

a

[\
4!
1

% %&f\__ 1 11

] i 20 30 4 50 65 70
“ Colories

1oy ncated at 70% of Calories,
Example: 33% of population in the Scuth had added sweetener
intakes above 15% of Calories.

SOURCE: USDA: Data from the Nationiide Food
Consurnption Survey.

Added sweeteners 1-6. U.S. food supply:

Percent of base years'
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Crude fiber 1-1. U.S. food supply: Percent of
hase years!
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series,
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Alcohol

Description

Alcohol {ethanol) is produced by the fermentation of the carbohydrate
in fruit and grain. Alcchol provides 7 Caiories per gram, nearly twice as
many calories as carbohydrate. Aithough the alcohol content of beverages
is known, accurate estimates of consumpiion are difficult to obtain.

Alcoholic beverages are very Tow in nutrients, especially in relation
to the calories they provide. Excessive alcohol intake may resuit in nutrient
deficiencies because of generally poor dieis or interference with nutrient
absorption. If intake of alcohol is high, the calories it provides may result
in overweight, but if food intake is decreased io maintain body weighi, nuirient
intakes may be inadequate. In addition, excessive alcohol intake can result
in medical problems, siuch as cirrhosis of the liver, pancreatitis, and cancer
of the throat. It alsec contributes indirectly to other physical and mental
diseases. The social and public safety problems arising from aicohol abuse
extend beyond the alcoholic, -

One of the dietary guidelines of the U.S. Departments of Agriculture
and Health and Human Services {1980 and 1985) specifically relates to alcohoi
consumption: "If you drink alcohel, do so in mederation.” Several authoritative
groups have suggested that pregnant women 1imit or avoid alcohol consumption
and have strongly advised individuals not to drive after drinking.

Major Findings

e Excessive alcohol intake 1s one of the wmost detrimental factors in the
American diet. Alcohol abuse results in serious medical and social
problems.

) Available data indicate that alcohol consumption is high.

Historical Trends

Data on the apparent consumption of alcoholic beverages have been derived
from official reports of States, tax records, and sales reporis of the beverage
industry (Alcohol, Drug Abuse, and Mental Health Administration, 1983).

These "disappearance" daia overestimate actual ethanol intake because they
include alcoholic heverages that may be lost because of spillage, bottle
breakage, and discard of partially consumed alcoholic beverages. In addition,
the ethanol {alcohol portion of beer, wine, and distilled spirits) is lost
through evaporation when alcoholic beverages are used in cooking. The apparent
consumption of alcohol based on these data is much higher than estimates

based on self-reported intakes from national food consumption surveys. Data
from these surveys are underestimates of true consumption because of deliberate
underreporting by individuals, underrepresentation of very heavy drinkers,
failure to classify as drinkers individuals who consume alcoholic beverages

but did not do so during the survey period, and failure to assess consumption
on atypical days.

Based on disappearance data, the apparent consumpiion of ethanol rose
rapidiy (130 percent) from 1934 to 1946-~-increasing from 1.0 to 2.3 gallons
per capita per year for persons 14 or 15 years of age and over {Alcoholic
beverages 1-1}. Consumption then decreased siightly and remained relatively
steady at about 2.0 galions per capita per year during the 1950's. During
the 1960's, apparent consumption rose by about 25 percent, reaching 2.5 gallons
per capita per year. The rate of increase slowed in the 1970's, but consumption
continued to rise. From 1970 to 1983, it rose about 6 percent. Of the ethanol
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consumed in the United States in 1983, 51 percent was from beer, 36 percent
from distilled spirits, and 13 percent from wine.

Apparent consumption of ethanol was estimated to average 2.7 gailons
per capita in 1983, an amount equivalent to about 1.0 fluid ounce of ethanol
per day for each person 14 years of age and older. One fluid ounce of ethanol
is about 2 drinks, with a drink defined as 12 fluid ounces of beer, 1 fluid
ounce of distilied spirits, or 4 fluid ounces of wine. These amounts of
alcohoiic beverages would provide 150-300 Calories, excluding calories from
mixers. This could equal 15 percent of a 2,000-Calorie diet. Calories from
alcoholic beverages are accompanied by few other nutrients and therefore
dilute the nutrient quality of the diet.
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Vitamins
Vitamin A

Description

Yitamin A, also called retincl, is a fat-soluble nutrient reguired in
the diet. It is involved in the formation and maintenance of healthy skin,
hair, and mucous membranes, and it is essential for vision, bone growth,
tooth development, and reproduction. Vitamin A is available to the human
body in two ways. It may be ingested from food as "preformed" vitamin A
(retinol), or it may be formed in the body from some caroienes. Some studies
have found that populations with diets relatively high in foods containing
preformed vitamin A and carotenes have lower rates of some cancers, especially
cancer of the lung, urinary bladder, and larynx. However, the toxicity of
vitamin A in doses exceeding those needed for optimum nutrition and the inability
of epidemiological studies to distinguish the effects of carotenes from those
of preformed vitamin A argue against increasing vitamin A intake by the use
of suppiemenis.

Clinical signs of vitamin A deficiency inciude characteristic changes
in the eyes and skin and problems with vision. The seriousness of very low
intakes of vitamin A over a short time, such as a few days, is guestionable
because the body is able to store vitamin A for relatively long periods of
time {Underwood, 1984). The Food and Nutrition Beard of the National Academy
of Sciences (National Research Council, 1980a) has stated that regular ingestion
of more than 25,000 International Units daily is not prudent because it may
cause toxicity.

Dietary intakes of vitamin A value are assessed relative to the 1980 RDA.
Intake is shown in terms of International Units (IU)} of vitamin A in this
report. Until recently, the vitamin A value in all types of food and the
RDA were expressed as IU., The RDA are 5,000 IU per day for males 11 years
of age and ¢lder and 4,000 IU per day for females of the same age. For greater
accuracy, RDA now are stated as retinol equivalents. However, methods are
only now being developed for differentiating the forms of vitamin A and its
precursors and for converting them to retinol egquivalents. This report also
contains health data on the level of vitamin A in blood.

Preformed vitamin A is found only in food of animal origin, while vitamin A
precursors are found in food of vegetable origin. Food sources of preformed
vitamin A include liver, egg yolk, whole milk, whole-milk dairy products,
butter, and milks, breakfast cereals, and margarines fortified with vitamin A,
Food sources of carotenes include dark-green leafy vegetables, yellow vegetables,
and yellow Truits.

Major Findings

. National survey data indicate that the vitamin A intake and status of
the U.S. population appear to be adequate. However, ongoing research
on the role of carctenes in cancer prevention may lead to the establishment
of new criteria for evaluating vitamin A status.

* Dietary levels of vitamin A value averaged above the RDA, and the prevalence
of health problems related to vitamin A deficiency in the population
was low.

] About 5 percent of children 3-5 years of age had low levels of serum
vitamin A. However, diets reported for children 1-8 years of age provided
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relatively high levels of vitamin A value. A possible explianation for
this apparent lack of agreement is that the cutoff point used to define
low serum vitamin A is not appropriate for this age group.

] Dietary levels of vitamin A value did not appear to be consistently
associated with economic status.

) The major and most economical source of vitamin A value {in terms of
International Units) in household diets was the vegetable group.

» The vitamin A value provided by the U.S. food supply was about the same
in 1982 (7,800 IU per capita per day) as at the beginning of the century,
but below peak levels in the mid-194¢'s,

Individual Intake

Vitamin A value intakes by individuals {3-day dietary reports) in the
1977-78 Nationwide Food Consumption Survey averaged 133 percent of the RDA
(vitamin A value 1-1). Fifty percent of the survey population had intakes
of at Teast the RDA, and more than two-thirds had intakes of at least 70
percent of the RDA (chart 1-2). Sixty-one percent of the survey population
had diets providing at Teast the RDA ratios of vitamin A value io calories,
and 80 percent had intakes of at least 70 percent of the RDA ratios.

All reported population subgroups had average intakes above the RDA
for vitamin A, but intakes for individuals within groups varied considerably.
Dietary levels of vitamin A value were higher for children 8 years of age
or younger and adulis over 64 years of age than for other age groups (chart
1-3). Other sex and age groups differed Tittle in dietary levels of vitamin A
value.

Both white and black individuals above poverty lTevel were more Tikely
than those below poverty level to have intakes of at least the RDA (chart 1-4).
In addition, slightly more black than white individuals in each economic
group had intakes of at least the RDA.

Among the four regions, vitamin A value levels were highest in the West
and lowest in the South (chart 1-5). Levels of vitamin A value differed
little by urbanization and season.

Household Food Use

Households with higher income per capita reported using food with more
vitamin A value per person than did lower income households {(chart 1-6).
However, higher income households paid more for vitamin A value than did
lower income households; that is, they obtained less vitamin A value from
each food dollar. Among households eligible for the Food Stamp Program,
participants used food higher in vitamin A value per person and also slightly
higher in vitamin A value per dollar than did nonparticipants. Compared
with higher income households that were ineligible for the Food Stamp Pregram,
participating households used food slightly higher in vitamin A value per
person and aiso higher in vitamin A value per dollar.

Households using food with higher money value per perscn averaged more
vitamin A value per person but less vitamin A value per dollar than did households
with lower food costs. One-member households used food with more vitamin A
value per person and slightly more per dollar than did Targer households.

Yegetables provided 41 percent of the vitamin A value {in terms of
International Units) in household diets {chart 1-7). This food group supplied
the most vitamin A value per 1,000 Calories of food group--more than three
times that supplied by fruit, the next most concentrated source. Vegetables
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also provided the most vitamin A value per dollar's worth of food group--
15 percent more than that supplied by fats and oils, the second most economic
source,

Historical Trends

The per capita level of vitamin A value provided by the U.S. food supply
fluctuated upward in the first half of the century, reaching a peak in 1945
{chart 1-8). This high point is attributed to the popularity of Victory
Gardens, high use of dairy products, and the introduction of fortified margarines.
Thereafter, vitamin A value declined until the mid-1960's. This is attributed
to decreased use of vegetables and dairy products.

Data from USDA's food consumption surveys indicate that the vitamin A
value of household diets closely followed the food supply trend, declining
from the mid-1950's to the mid-1960's and thereafter rising slowly. However,
the vitamin A value of diets reported by individuals in the 1977-78 survey
was slightly lower than the value in diets reported in 1965.

Serum vitamin A

In the 1976-80 National Health and Nutrition Examination Survey (NHAMES I1),
serum vitamin A was used as an indicator of vitamin A status. It is a useful
indicator of vitamin A status once liver stores are depleted or when liver
stores are very high. However, the measure is not sensitive to varying levels
of vitamin A stores in the body. It is relatively unaffected by short-term
dietary intake. Values below 20 micrograms per deciliter are considered
low {Sauberlich et al., 1973).

In NHANES II, vitamin A status was assessed only in children 3-11 years
of age, This decision was made because in the first National Health and
Nutrition Examination Survey, conducted from 1971 through 1974, Tow leveis
of vitamin A were found in less than 1 percent of all perscns 12-74 years
of age.

Mean serum vitamin A Tevels were within normal ranges regardiess of
race, sex, or poverty status (Vitamin A 2-1 through 2-4).

About 5 percent of children 3-5 years of age had low levels of serum
vitamin A {charts 2-5 through 2-8). The percent with Tow Tevels decreased
to about 1.5 percent in the group 9-11 years of age. Charts 2-5 and 2-6
show no consistent patterns in the prevalence of low values by race for males
or females. Although the proportions with low serum vitamin A appear higher
for males below poverty level than for males above poverty level {chart 2-7},
the differences are not statistically significant. Furthermore, the pattern
is not evident in females {chart 2-8).

Additional results show that the positive relationship between serum
vitamin A levels and age held, even after the effects of vitamin A intakes,
both through diets and supplements, were controlled and after racial and
socioeconomic factors were shown to be nonsignificant. This observation
raises the interesting question of whether the Tower values in young children
were physiolegically normal, If so, different cutoff points may be needed
for describing vitamin A status in young children than those used for older
age groups., Alternatively, the generally lower range of values in young
children may be indicative of a more marginal vitamin A status.

The questions raised here underscore the need for additional studies
with young children under carefully controlled conditions to identify normal
ranges of values for serum vitamin A, Documentation is also needed of serum
vitamin A levels associated with early manifestations of vitamin A deficiency
or toxicity in young children under conditions present in the United States.
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Vitamin A value?! 1-1. Individual intakes, 1977-78: Mean percent of 1980 Recommended Dietary
Allowances {RDA}, by selected characteristics {3-day average}

All individuals: T3 133% RDA

Age and sex:

Males ond fTemales

Under | vear........ 1247
MI—IS ................. [ i68 Ragion:
ales )
9—18. .. ... . ™ 126 Northeast ., .......... —3 1=
19~64 . .. ............ 123 North Centraol....... — :gg
B+ . .. .. e 1 144 South............... C— 128
Females West . .. ... .. ... ... 3 {47
S—18_ . ..., — 117 Urbonization:
19-64. . ... ... ... . ... 127 Central city........  — T
BS . .. 1163 Suburbon. ... ........ C— 132
Nonmetropelitan,.... 1 127
Poverty status ond race: Secson :
Above poverty, white [—__1 139 Spring.......c... ... —1 128
Above povertiy, black [ 62 Summer . ... ......-... 1137
Below poverty, white [ 128 Fall. ... ... .. .. ... Co—" ) i38
Below poverty, black [T 155 Winter. ... .. ... ... 1138

1Ca!cuiated as International UYnits {14}, See discussion of retingl equivalents.

SOURCE: USDA: Data from the Nationwide Food Consumption Survey.

Vitamin A value! 1-2, Individual intakes, Vitamin A value? 1-3. Individual intakes,
1977-78: Cumulative percent of population 1977-78: Cumulative pearcent of population
having at least specified percents of 1980 RDA having at least specified percents of 1980 RDA,
in terms of quantity and quantity-to-Calorie by sex and age {3-day average}
io {3-
ratio {3-day average) |00
10
c 75 E g 75 r
.8 - Descending order at
. 3 100% RDA
S S0F e  Quantity-to-Galorie ratio g_ SOF A Children 1-8 years
g. O OQuantity 2 { Females 65 years +
Q Q Males 85 years +
o, ¥ =
- % X Males 8-18 vears \
a
25} 25F @ remates 1962 years 2 \.
B Males 1964 yearsz
& Females §-1B yearts
[ i i i i 3 2 L '] L N 1 (] 3
o 25 S0 75 100 125 150 g 25 50 75 100 125 150
% Recommended Dietary Allowaonces % Recommended Dietary Al lowances
TCalculated as International Units. See discussion of retinol CRDA2
gryuivalents. 1Calculated as International Units {1U). See discussion of retinol
2Truncated at 150% RDA, gauivatents,
Example: 50% of the population had at least 100% RDA by Equai at 108% RDA,
guantity, and 61% of the population had at least 100% RDA Truncated at 150% RDA.

by quantity-to-Calorie ratio. Example: 67% of children 1-8 vears had at least 100% RDA.

SOURCE: USDA: Data from the Nationwide Food SOURCE: USDA: Data from the Nationwide Food

Consumption Survey, Consumption Survey.
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Vitamin A value! 1-4, Individual intakes,
1977-78: Cumuliative percent of population
having at least specified percents of 1980

RDA, by poverty status and race {3-day average)

10&n~!%ﬁ\\
AN
. 757 \A;)
F 1\\
>
[+]
S S0F
&
S_ Drescanding order at i00% RDA
. ) Above poverty, black
25} & Above poverty, white
@ Below poverty, black
) Below poverty, white
4 ] H L] L 1] 2I
0 25 50 7% §00 125 150
% Recommended Dietory Al lowances
CRDAD

cateulated as International Units {IU}, See discussion of retinol
equivalents,

Truncated at 150% RDA.
Example: B4% of above poverty, black population had at least
100% RDA,

SOURCE: USDA: Data from the Nationwide Food
Consumption Survey.

Vitamin A value' 1-6. Household diets, spring

Vitamin A value? 1-5. Individual intakes,
1977-78: Cumulative percent of population
having at least specified percents of 1980 RDA,
by region {3-day average)

1 0Py,
_(hﬁ%
N
75T
S0f

Bescending order at
100% RDA
= West
O Mortheast
@ North Central
4 South
25 S0 75 100 125
% Recommended Dietory Allowances
CRDAD

4 population

n
1)

8]

TCalculated as International Units [ILf). See discussion of retinel
aquivalents.
Truncated at 150% RDA.
Example: 56% of population in the West had at least 160%
RDA,

SOQURCE: USDA: Data from the Nationwide Food
Consumption Survey. _

1977: International Units {IU)} per persen and per doliar's

worth of food used at home, by selected characteristics

TIU per per‘sohz IU per dollaor
. 3 per day
ITncome, per copita
Under $2,250. .. ............ [I— I ] EECEN 3618
£3.500-4,989. ... ..... .. ...  E—— A - A oS4 3878

£7.800 and over

2871

a
Food stamp program

Participabing. ... .......... ——— 8597 ZXXXS 3972
Eligible, rnot participating_____—_ 1 7713 EXXEX] 3738
Not eligible. ... .. ... .. ... T 8148 BRXXF) 3218
Waek!ly money value of food 4.5
$ 8-{1.98..... ..., ..., ..., 1 ¢gg35 KXXXH 3782
$12-15.88. ... ... ... L. =1 7862 3533.
F16-19.89. . ... ... .. 1 8653 KXAA] 3300
$20-28.98. . .. ... ... ... .. [ 1 {8658 BAKRA 3145
Number of household members
L f 1 11873 XA 3625
7 1 7750 FXRAA 3185
6 or more. . . ...... . ... ... — 1 6827 5 3318

1calcuiated as {IU). See discussion of retino! eguivalents.
Meal-at-home equivalent person.
1976 household income before taxes.
4Data for year 1877-78.
Fer meal-at-heme equivalent person per week,
Excludes roomers, boarders, and employees,

SOURCE: USDA: Data from the Nationwide Food Consumption Survey.
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Vitamin A value! 1-7. Household diets, spring 1977: Contribution of food groups

% total ius1, 600 Iu/s

Vitomin A Colories dollar‘s worth

value of food group of food group
Vegatables O«x [ isves | ] ireer

13%
Mect, poultry, fish

Milk, cream, cheese Gm’ [] 2s21 [] s2ss
Grain products @“X [| t2st [] ser4
Fruit G

G,

Fats, oils

2 4“
Other protein foods [] 1808 [] 2882
<1l
Suger, sweets G I?l l 135
3 1%
Miscel laneous 9 l K] IS

{calculated as International Units {1U}. See discussion of retinot equivalents.
Neat, poultry, fish mixtures, and eggs, beans, and nuis.
Coifee, tea, alcoholic beverages, and foods of little nutritive value.

SOURCE: USDA: Data from the Natiohwide Faod Consumption Survey.

Vitamin A value! 1-8. U.S. food supply,
househoid diets, and individual intakes: Pergent
of base years?

@ 1507
i,
o
&
-
@ 100
]
[+
i
= 50+ X UE foad supply

® Houszhald diels

& Individual intakes

H i L 1 L L R 1 i
1910 1920 1930 1940 1850 1860 {970 128

Yeaar

1Caicuiated as Enternational Units {IU). See discussion of retinol
aquivalents.

24.5. food supply, 1908-13=7,917 iU/ capita/day ; household,
1855=§, 150 U fmeal-at-home equivaient person/day ; individual,
1965=G 441 W/ individual/day (3-day averagel,

SOURGES: USDA: Data from the U.S, food supply historical
series and 1955, 1865, and 1977-78 food consumption surveys.
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Vitamin A 2—1. Mean serum vitamin A for males, by race and age: 1976-80

Serum vitamin A (meg/dl)

&0

54

5°-
3 White

. PA Biack

i

35_

39+

25+

204

o

3-5 6-8 9-11
Age in years

NOTE: Vitamin A measured in micrograms per deciliter {mcg/dl). See text for definitions.
SOURCE: USDHHS; Data from the National Health and Nutrition Examination Survey.

Vitamin A 2—2. Mean serum vitamin A for females, by race and age: 1976-80

Serum vitamin A {(meg/dl)

B0

55_

50
ZA3 White

&3 Black

%

9-11

<

3-5
Age in years

NOTE: Vitamin A measured in micrograms per deciliter (meg/dl}. See text for definitions,
SOURCE: USDHHS: Data from the Nationai Health and Nutrition Examination Survey.
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Vitamin A 2—-3. Mean serum vitamin A for males, by poverty status and age: 1976-80

Below poverty
B8 Above poverty

Serum vitamin A (mog/dl)

3-5
Age In years

NOTE: Vitamin A measured in micrograms per deciliter {mcg/di), See text for definitions.
SOURCE: USDHHS: Data from the Nationat Health and Nutrition Examination Survey.

Vitamin A 2—4, Mean serum vitamin A for females, by poverty status and age: 1976-80

[+

IZA Below poverty
A Above poverty

Serum vitamin A (maeg/di)

AR
6-8 -
Age in years

NOTE: Vitamin A measured in micrograms per deciliter {meag/dll. See text for definitions.
SOURCE: USDHHS: Data from the National Health and Nutrition Examination Survey.
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Percont

Percent

12 =1

1~

Vitamin A 2—5. Percent of males with low serum vitamin A
{less than 20 mcyg/dl), by race and age: 1976-80

{73 White

A Block

3-5

7] ©

68 9—it
Age in years

NOTE: Vitamin A measured in micrograms per deciliter {mcg/di}. 0 = Quantity zerc, See text for definitions.
SOURCE: USDHHS: Data from the Mational Heatth and Mutrition Examination Survey.

Vitamin A 2—6. Percent of females with low serum vitamin A
{less than 20 mcy/dl), by race and age: 1976-80

Z3 White
== Black

9

3-5

2-11

Age in years

NOTE: Vitamin A measured in micrograms per deciliter {mcg/dl). 0 = Cuantity zero. See text for definitions.
SQURCE: USDHHS; Data from the National Heaith and Nutrition Examination Survey.
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Percent

Parcent

Vitamin A 2—7. Percent of males with low serum vitamin A
{less than 20 mcg/d!), by poverty status and age: 1976-80

16+ Below poverty
B Above poverty

a-1

Age in years

NOTE: Vitamin A measured in micregrams per deciliter {mcg/di). See text for definitions.
SOURCE: USDHHS: Data from the National Health and Nutrition Examination Survey.

Vitamin A 2--8. Percent of females with low serum vitamin A
(fess than 20 mcg/dl}, by poverty status and age: 1976-80

LT Below poverry
&3 Ahove poverty

| %_
- 3-5 6-8 911

Age in years

NOTE: Vitamin A measured in micrograms per deciliter {meg/d)). See text for definitions.
SOURCE: USDHHS: Data from the National Health and Nutrition Examination Survey.
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Thiamin

Description

Thiamin, formerly called vitamin B,, is a water-soluble B-vitamin required

in the diet. Thiamin is an essential p%rt of enzymes involved in the release

of energy from carbohydrate and fat. It also plays a vital role in cell

reproduction, fatty acid metabolism, and normal functioning of the nervous

system. Clinical signs of thiamin deficiency include loss of appetite, decreased

muscle tone, depression, and neurological changes such as decreased neuromuscular

coordination. Beriberi, the classic thiamin deficiency disease, occurs primarily

among populations that subsist on highly refined grains. In the United States,

thiamin deficiency is usually associated with other diseases, such as alcoholism.
Dietary intakes of thiamin are assessed relative to the 1980 RDA, but

health indicators of thiamin status were not available from national surveys.

The RDA are 1.4 milligrams per day for males 23-50 years of age and 1.0 milligram

per day for females of the same age. Food sources of thiamin include pork,

organ meats, and whole-grain and enriched grain products.

Major Findings

9 National survey data indicate that the thiamin intake of the U.S. population
appears to be adequate.

(] Dietary levels of thiamin averaged above the RDA. Levels were slightly
higher for younger individuals and males than for older individuals
and females.

. Dietary levels of thiamin did not appear to be consistently associated
with economic status.

. The major and most economical source of thiamin in household diets was
grain products.

. Thiamin provided by the U.S. food supply was higher in 1982 (2.07 milligrams
per capita per day) than at the beginning of the century.

Individual Intake

Thiamin intakes by jndividuals {3-day dietary reports) in the 1877-78
Nationwide Food Consumption Survey averaged 112 percent of the RDA
(Thiamin 1-1). Fifty-four percent of the survey population had intakes of
at least the RDA, and 83 percent had intakes of at least 70 percent of the
RDA (chart 1-2)., Seventy-three percent of the survey population had intakes
of at Teast the RDA thiamin-to-calorie ratios, and almost 100 percent had
intakes of at Teast 70 percent of the RDA ratios.

Dietary levels of thiamin were higher for younger than oilder
individuals--highest for children under 1 year of age, followed by those
1-8 years, and higher for males and females 9-18 years of age than for older
individuals of the same sex {charts 1-1 and 1~3). For simiiar age groups,
Tevels were higher for males than for Temales.

Thiamin Tlevels differed 1ittle by poverty status, race, region, urbanization,
and season {charts 1-1, 1-4, and 1-5).
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Household Food Use

The thiamin level per person of household diets differed 1ittle by per
capita income level {(chart 1-6)}. However, higher income households paid
more for thiamin than did iower income households; that is, they obtained
less thiamin for each food dollar. Among households eligible for the Food
Stamp Program, participants used food siightly higher in thiamin per person
but similar in thiamin per dollar. Compared with higher income households
that were ineligible for the program, participating households used food
slightiy higher in thiamin per person and also higher in thiamin per dollar.

Households using food with higher money value per person averaged more
thiamin per person but less thiamin per dollar than did households with lower
food costs. Smaller households also used food with slightly more thiamin
per person but less thiamin per dollar than did larger households.

Grain products provided almost one-half of the thiamin in household
diets (chart 1-7). The next most important source was the meat, poultry,
and fish group, accounting for 20 percent of the total. Grain products suppliied
the most thiamin per 1,000 Calories of food group, but the vegetable group
was almost as concentrated a source. Grain preoducts alsc supplied the most
thiamin per dollar of food group--at least three times as much as any other
food group.

Historical Trends

The level of thiamin provided by the U.S. food supply fluctuated but
generally decreased from the beginning of the century to 1935 (chart 1-8).
Decreased use of grain products and, to a lesser extent, decreased use of
potatoes were responsible. The thiamin level rose in the early 1940°s with
the introduction of enriched flour and bread, but it declined by the late
1940's because of continued decreases in grain product use. Thereafier,
the thiamin level fluctuated but generaliy rose with increased use of enriched
foods and foods in the meat, poultry, and fish group (especially beef and
chicken). Thiamin in the food supply reached a peak level of 2.16 milligrams
per capita per day in 1980. Data from USDA's food consumption surveys indicate
that thiamin Tevels in individual intakes and household diets followed the
trends in the U.S. food supply.
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Thiamin 1-1. individual intakes, 1977-78: Mean percent of 1980 Recommended Dietary Allowances

{RDA), by selected characteristics (3-day average)

All individuals: 1 1i2¥% RDA

Age ond sex:

Males and females

Under | vear........ [::i 234
=8, . 1 127
Males

O-18. .. ... ... ma— -
19-64. . ... . ... ... 3 11y

65+ . . . ... . 3 114
Females

9-18. . ... .. ... C— 118
fg=-64....... ... ... C—1 1e2

6o+ . L ] 196

Poverty stotus and roce:

Above poverty, white [ 111
Above poverly, block [T t14
Below poverty, white [ __1112
Below poverty, black [T 117

Region:
Neoertheaost........... 112
North Cantral....... — 114
South. . ... . .. . C— 11t
West................ C— 118
Urbanization:
Central city........ 114
Suburbars. . .. ... ... iz
Nornmetropoliitan. . ... 112
Season:
Spring... ... ... ... /it
Summer . .. — 11z
Falbl .. .. ... .. . ... .. C— 114
Winter . . ... .. ... ...  —

SOURCE: USDA: Data from the Nationwide Food Consumption Survey.

Thiamin 1-2. individual intakes, 1977-78:
Cumulative percent of population having at Jeast
specified percents of 1980 RDA in terms of
quantity and quantity-to-Calorie vatio (3-day

average}
1a
c 75+
o]
%
— ® Ouantity-to-Calorie ratio
3 SO0 o Quantity
[+3
+]
Q
b
25k
[y 3 1 L t ']
0 25 S0 75 100 125 150

% Racommended Dlatory Al lowonces

Truncated at 150% RDA.
Example: 52% of the population had at least 100% ROA by
quantity, and 73% of the population had at ieast 100% RDA
by quantity-to-Calorie ratio.

SOURCE: USDA: Data from the Nationwide Food
Consumption Survey,

112

Thiamin 1-3. Individual intakes, 1977-78:
Cumulative percent of population having at least
specified percents of 1980 RDA, by sex and
age {3-day average)

1 OMS—%.%&
N
N
g 75 % N
- Dascending order at .\%
o 100% RDA \
5 50f A Children 1-8 years s
8— X Males 9-18 years
a.

® Females 9-18 years

%

2 Males 65 years +

25F W Males 19-84 vears [ Y l\
{ Females 65 years +
@ Females 19-B4 years
L I L1 L L] i 1
0 25 =54 75 160 125 150
% Recommended Dietary Allowances

CRDAZ
I Truncated at 150% RDA.
Example: 71% of children 1-8 years had st least 100% RDA.

SOURCE: USDA: Data from the Nationwide Food
Consumption Survey.
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Thiamin 1-4. Individual intakes, 1977-78;
Cumulative percent of population having at
ieast specified percents of 1980 RDA, by
poverty status and race {3-day average}

[ ]
75+ N
®
50t &
Descending order at 100% RDA R
@ Below poverty, black bt
251 ¥ Above poverty, black
A Above poverty, white
C Below poverty, white
i 1 1 1 1 1 7
g 25 50 75 {00 125 150
¥% Recommended Dieaetary Allcouances

"CRDA>

1Tru ncated at 150% RDA.
Example: 59% of beiow poverty, black population had at
least 100% RDA,

SOURCE: USDA: Data from the Nationwide Food
Consumption Survey,

% population
tn
O
T

Thiamin 1-b. Individual intakes, 1977-78:
Cumulative percent of population having at
{east specified percents of 1980 RDA, by
region (3-day average)

100@——-\&%\

Py,

Q
Descending order at 100% RDA \
® North Ceniral

~
[4)]
T

25F O Nertheast ak
& South
(X West
L 1 ] L] L] L] 1
3] 25 S0 75 100 125 180
% Recommended Dietary Al lowances

CRDAD

Mruncated at 150% RDA.
Example: 58% of populaticn in the North Central Region had
at least 100% ROA.

SOURCE: USDA: Data from the Nationwide Food
Consumption Survey,

Thiamin 1-6. Household diets, spring 1977: Milligrams {mg) per person and per dollar's worth of food

used at home, by selected characteristics

mg per person1

2
Income, per capiteo

mg per dol lar

Under $2,25C............... [

$3,560-4,888. ... ... . ... .... i

$7.800 ond over., g f

Food stamp program

Porticipating.............. f

Eliigible, not participatingl

Not eligible. ... ... .. A

34°
WHaakly money value of food

$ 8-11.98.... ... ..., | I

$12-15.98. . . ... L [

1 1.81 By 8,97
7 1.83 B58 @.79
] 1.87 R B.8@
1 2.89 KGOS 8.987
1 .92 EEXX3 B.83
1 .93 EX3 8.76
1.46 BOCRXKS 6,29
1 1.74 XX e.87
1 2.94 XX 8 .80
1 2.4 B3 9.71
1211 Xl B.8%9
1 1.93 BE2 .77
} .81 BN .95

1Meal-at-home equivalent person.
1976 household income before taxes,
Data for year 1977-78.
Per meal-at-horme eguivalent person per week.
Excludes roomers, boarders, and employees.

SCURCE: USDA: Data from the Nationwide Food Consumption Survey.



Thiamin 1-7. Household diets, spring 1977: Contribution of food groups

Grain products
Meat, poultry,

Vegetables

Milk, cream, cheese

Fruit

1
Other protein foods

Sugar, sweets

Fats, ocils

Miscel | aneous

ii\a'leat, pouitry, fish mixtures, and eggs, beans, and nuts,

fish

% total

thiomin

48%

2%

M -— n *] -
= ¥ i + ut )
e o

P

OROROLORORORORCA.

mi!iigroms/
1,000 Caoleries
of fToed group

Caffee, tea, alcoholic beverages, and foods of little nutritive value,

SOURCE: USDA: Data from the Nationwide Food Consumption Survey.

milligramss/
dollar ‘s worth
of food group

Thiamin 1-8. U.S. food supply, household diets,
and individual intakes: Percent of base years!

a
o
f

100

% base years

o
o
T

&

¥ U tood supply
& Household diets

Individual intakes

L L i 1 ] ] i w
1910 1920 1930 1940 {950 1860 1970 1980

Year

Tys. food supply, 1909-13=1.63 milligrams {mq) /capita/day;
household, 1955=1.63 mg/meal-at-home equivaient person/day;
individual, 1965=1.12 ma/individual/day {3-day average}.

SOURCES: USDA: Data from the U.5. food supply historical
series and 1955, 1965, and 1977-78 food consumption surveys.
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Riboflavin

Description

Riboflavin, formerly called vitamin B,, is a waiter-soluble B-vitamin
required in the diet. Riboflavin is an esgential part of enzymes invoived
in the release of energy from protein, fat, and carbohydrate and of enzymes
that have important functions in protein metabolism. Clinical signs of
riboflavin deficiency include cracks at the corners of the mouth and soreness
and inflammation of the mouth, lips, and tongue. If riboflavin deficiency
occurs, deficiencies of thiamin and niacin are also usually observed because
several food sources of these vitamins are similar.

Dietary intakes of riboflavin are assessed relative to the 1980 RDA,
but health indicators of riboflavin status were not available from national
surveys. The RDA are 1.6 milligrams per day for males 23-50 years of age
and 1.2 milligrams per day for females of the same age. Food sources of
riboflavin include milk, cheese, meat, and enriched grain products.

Major Findings

. National survey data indicate that the riboflavin intake of the U.S.
population appears to be adeguate.

. Dietary levels of riboflavin averaged above the RDA. Levels were higher
for males, individuals 18 years of age and younger, and the white population
than they were for females, clder individuals, and the black population.

. Dietary levels of riboflavin did not appear to be consistently associated
with economic status.

° The major and most economical sources of riboflavin in household diets
were dairy products and grain products.

. Riboflavin provided by the U.S. food supply was higher in 1982 (2.28
milligrams per capita per day} than at the beginning of the century.

Individual Intake

Riboflavin intakes by individuals (3-day dietary reports) in the 1977-78
Nationwide Food Consumption Survey averaged 132 percent of the RDA
{Riboflavin 1-1). Sixty-six percent of the survey population had intakes
of at least the RDA, and 88 percent had intakes of at least 70 percent of
the RDA (chart 1-2). Eighty-eight percent of the survey population had diets
providing at least the RDA riboflavin-to-calorie ratios, and neariy 100 percent
had intakes of at least 70 percent of the RDA ratios.

Dietary levels of riboflavin were higher for males and individuals under
19 years of age than for females and older individuals (chart 1-3}. Levels
were lowest for females 19-64 years of age, with only about one-half of this
group having intakes of at Teast the RDA.

Dietary levels of riboflavin differed 1ittle by poverty status, but
they were slightly higher for the white population than for the black popuiatien
{charts 1~1 and 1-4).

By region, riboflavin levels were Tower in the South, especially in
comparison to the West (charts 1-1 and 1-5}. Levels of riboflavin differed
littie by urbanization and season.
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Household Food Use

Households with higher income per capita reported using food with more
riboflavin per person than did lower income households {chart 1-6). However,
higher income households paid more for riboflavin than did Tower income
households; that is, they obtained less riboflavin for each food doilar.
Among househelds eligible for the Food Stamp Program, participants used food
higher in riboflavin per person but similar in riboflavin per doliar to food
used by nonparticipants. Compared with higher income households that were
ineligible for the program, participating households used food differing
little in riboflavin per person but higher in riboflavin per dollar.

Households using food with higher money value per person averaged more
riboflavin per person but less riboflavin per dollar than did households
with lower food costs. Smailer households also used food with more riboflavin
per person but less riboflavin per dollar than did larger households.

Two food groups--milk, cream, and cheese (dairy products) and grain
products--provided 31 and 29 percent of the riboflavin in household diets,
respectively {chart 1-7). Per 1,000 Calories and per dollar of food group,
both the dairy and grain products groups were rich sources of riboflavin.
The miscellaneous group is high in ribofiavin per 1,000 Calories because
certain included foods contain some riboflavin and the group as a whole is
very low in calories.

Historical Trends

The Tevel of riboflavin provided by the U.S. food supply was 27 percent
higher 1in 1982 than in 1909-13 (chart 1-8}. Riboflavin levels were lowest
during the World War I era and highest in the mid-1940's. The lower levels
in the early part of the century are attributed to lower use of dairy products
and meat. The midcentury peak is attributed to high use of dairy products
and enrichment of grain products. Riboflavin levels after the early 1970's
reflected fluctuations in the use of meat, poultry, and dairy products.

Data from USDA's food consumption surveys show no consisteni trend in riboflavin
levels in recent years.
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Riboftavin 1-1. Individual intakes, 1977-78: Mean percent of 1980 Recommended Dietary Allowances

{RDA), by selected characteristics (3-day average}

All individugals:

Age and sex:

Males and Temales

[—i1z2¥% RDA

Under 1 vear....... -

1-8. . ... e ——— (68
Males

9Q-18. ... .. .. ... | I— -~}
19-64., .. ............ [ 128
B+ . e 1 129
Females

S-18...... ... ... 1135
19-84. ... ... ... ... 312
Bo+ . L. — 11

Poverty status and roce:

Above poveriy, whiteT ) 132
Above poverty, black 1123
Below povertiy, white[___] 132

Below poverty, black T 130

SOURCE: USDA: Data from the Nationwide Fogad Consumption Survey,

Riboflavin 1-2. Individual intakes, 1977-78:
Cumulative percent of population having at

least specified percents of 1980 RDA in terms of

quantity and quantity-to-Calorie ratic {3-day
average)
10

‘\J
o
T

& Ouantity-to-Calorie ratio
O Quantity

% populatien
n
a

[\
[
¥

i) H L] H L] —_— 1
o 25 50 75 100 125 150

% Recommended Dletory Al leowances

1Truncated at 150% RDA.
Example: 85% of the popuiation had at least 100% RDA by
quantity, and 88% of the population had at least 100% RDA
by guantity-to-Calorie ratic,

SOURCE: USDA: Data from the Nationwide Food
Consumption Survey,
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% populatlon

Region:
Northeast........... 1 1314
Nerth Central....... 1135
Socuth. .. ... .. ... ... 1128
West . . ............. C_—1 139
Urbanization:
Central city........ S 3
Suburban. . ... ... .. .. C— 132
Normetropolitam. .. .. 132
Season:
Spring.. .. .......... — 132
Summer . ... . [ 1132
Fall.. .. ... .. ... 7 134
Uinter. ... .. ... ..... 131

Riboflavin 1-3. Individual intakes, 1977-78:
Cumulative percent of population having at
least specified percents of 1880 RDA, by sex
and age {3-day average}

1 OOBODC—,

u — e
L
75+
Descending order at
100% BDA
SOk A Childrer 1-8 years \
¥ Wates9-18 years
(X Fernales 8-18 years \\
O Males 65 years + \’\
25 il Males 13-64 years .‘o!
{ Females 65 years + ~
@ Females 19-64 years
1 1 L L 1 ) 1
6] 25 So 75 100 125 {50
% Recommended Dietary Allowances

{RDAD

1T runcated a1 150% RDA.
Example: 90% of children 1-8 years had at least 100% RDA,

SOURCE: USDA: Datz from the Nationwide Food
Consumption Survey,



Riboflavin 1-4. Individual intakes, 1977-78:
Cumulative percent of population having at
least specified percents of 1980 RDA, by
poverty status and race {3-day average}

100&—.\
c 75F
9
—td
o]
5 50r
g' Descending order at 100% RDA
o A Above poverty, white ~\
- . [ ]
*: o5l O Below poverty, white \"é‘
@ Below poverty, black
[®E Above poverty, bfack
1 L L - L] 1 1
g 25 50 75 100 125 150
% Recommended Dietary Al lowances

CRDAD

1Truncated at 150% RDA,
Example: 67% of above poverty, white population had at
least 100% BDA.

SOURCE: USDA: Data from the Nationwide Food
Consumption Survey,

Riboflavin 1-5. Individual intakes, 1977-78:
Cumutative percent of population having at
least specified percents of 1980 RDA, by
region {3-day average}

\§
Descending order at 100%RDA \

% population
Ul
?

B West L1
N @ North Central
25 O Northeast
& South
] ] y) 1 I i1
o i 50 75 {0Q 125 150
% Recommended [Dietory Al lowances
CRDAD

1Truncated at 150% RDA,
Exgrnple: 8% of population in the West had at least 100%

RDA.

SCURCE: USDA: Data from the Nationwide Food
Cansumption Survey,

Riboflavin 1-6. Household diets, spring 1977: Milligrams {mg) per person and per dollar’s worth of food

used at home, by selected characteristics

mg per per"son1 mg per dollar
. ay
Income, per capita
Under $2,250............... | — 1 2.45 BEESESE 1,24
$3.500-4,898, .. ............ — ] 2.56 Sd .18
$7,B00 and over. ........... I ] 2.72 XXX 8.88
Food stamp progrcm3
Participating.............. = 1 2.72 1.26
Eligible, nel participating ™= ] 2.52 OCOXR) 1 .22
Not eligikle. ... ..... ... C } 2 .66 EXXXR {.85
Weekly money volue of Food3’4
$ 8-11.98. ... ... ..., ... | — I L 1.33
$12-15.99. ... ... ... 1 2.4@ 1.2@
£16-19.99, .. ... ... ..., .. L ] 2.78 BrXrA 1.89
e = = o ] 3.29 BRXAA B .97
Number of household members
f ) 2.93 B.98
G { ] 2.59 BEREN 1 .04
B or more. ... ... .. .. ..... [ ] 2.58 S 1.29

1I\n"leal—at-horne gquivalent person.
1876 househald income before taxes.

3Dzl'ca for year 1877-78.
Per meal-at-home equivalent pergon per week,
Excludes roomers, boarders, and employees.

SOURCE: USDA: Data from the Nationwide Food Consumption Survey.



Riboflavin 1-7. Househoid

Milk, cream, cheese
Grain products
Meat, poultiry, fish

Vegetables

1
Qther protein foods

Fruit
Miscel | aneocus
Sugar, sweels

Fats, oils

diets, spring 1977: Contribution of food groups

% totol mil!igroms/ milligraoms/
riboflavin 1,000 Calories dollar‘s worth
of food group of food group

W e [ e
= e —r

<iX

1Meat, poultry, fish mixtures, and eggs, beans, and nuts.
Coffee, tea, alcohaolic beverages, and foads of Jittle nutritive value.

SOQURCE: USDA: Data from the Nationwide Food Consumption Survey.

4 base years
o
o

Riboflavin 1-8. U.S. food supply, household
diets, and individual intakes; Percent of base
years?

@
o
T

L
.-w--_.._,‘:r-—-—-._ﬁ

¥ U8 food supply
® Household diets
& Individuat intakes

an
L]
T

1910 1920 1930 1940 1950 1860 1970 1980
Year

1U.S. food supply, 1909-13=1.78 milligrams {mg}/capita/day;
household, 1955=2.50 mg/meal-at-home equivalent person/day;
individual, 1965=1.77 mgfindividual/day {3-day averagel

SOURCES: USDA: Data from the U,5. food supply historica!
series and 1955, 1865, and 1977-78 food consumption surveys.
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Preformed Niacin

Description

Niacin, also called nicotinic acid, is a water-soluble B-vitamin required
in the diet. It plays an essential role in the release of energy from protein,
fat, and carbohydrate and is involved in the synthesis of protein and fat.
Niacin is available to the human body in two ways. It may be ingested from
food as "pretformed" niacin or it may be formed in the body from ingested
protein, specifically, the amino acid tryptophan.

Peliagra is the classic niacin deficiency disease. It occurs in poor
populations whose diets are high in maize or corn. Clinical signs of pellagra
progress through a characteristic dermatitis, diarrhea, and depression.

Death can result. Pellagra was once considered endemic and a major public
health probiem in the United States. 1In 1918, 10,000 deaths were attributed
to the disease. Today, this disease rarely occurs in the United States,
Targely because of increased prosperity, the enrichment of grain products
with niacin, and nutrition education efforts that have encouraged variety

in food selection.

Dietary intakes of niacin are assessed relative to the 1980 RDA, but
health indicators of niacin status were not available from national surveys.
The RDA are 18 milligrams per day for males 23-50 years of age and 13 milligrams
per day for females of the samé age. The RDA are expressed in niacin
equivalents-~-that is, the amount of niacin available to the body regardless
of the source. Food composition data are adequate to calculate dietary intakes
of preformed niacin. However, in 1977 the data base for the tryptophan content
of food was 1imited, and niacin formed by conversion could not be calculated.
Therefore, dietary Tevels of niacin in this report do not include niacin
formed in the body by conversion from protein.

Food sources of preformed niacin inciude Tiver, peanuts, poultry, red
meat, and legumes. These foods and dairy products and eggs are alsc sources
of tryptophan, which can be converted to niacin. Much of the niacin in grain
products is in the outer husk and is removed in milling, but enrichment has
done much to compensate for this loss. The niacin in maize or corn is so
tightly bound to protein that it is not available to the body. However,
treatment of corn or maize with alkalis, a common practice in Central America,
Tiberates the niacin.

Major Findinas

] National survey data indicate that the niacin intake of the U.S. population
appears to be adequate.

) Dietary levels of preformed niacin and protein averaged above the RDA.
Males and individuals above poverty had higher dietary leveis of preformed
niacin than did females and individuals below poverty.

(] Dietary levels of preformed niacin appeared to be positively associated
with economic status.

] Major sources of preformed niacin in household diets were the meat,
pouliry, and fish group and the grain products group.

] Preformed niacin provided by the U.S. food supply in 1982 (25.6 milligrams
per capita per day) was almost one-third higher than the level at the
beginning of thea century.
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Individual Intake

Preformed niacin intakes by individuals (3-day dietary reports) in the
1977-78 Nationwide Food Consumption Survey averaged 124 percent of the RDA
for niacin (Preformed niacin 1-1}. Sixty-seven percent of the survey population
had intakes of at Teast the RBA, and 91 percent had intakes of at least 70
percent of the RDA (chart 1-2). Ninety-one percent of the survey population
had intakes of at jeast the RDA preformed niacin-to-calorie raftios, and nearly
100 percent had intakes of at least 70 percent of the RDA ratios.
Dietary levels of preformed niacin were highest for males and females
19-64 vears of age and Towest for those 9-18 years of age (charts 1-1 and
1-3). For the same age groups, levels were higher for males than for females.
Preformed niacin levels in diets differed more by poverty status than
by race (charts 1-1 and 1-4). In the population above poverty level, 68
percent of white persons and 69 percent of black persons had intakes of at
least the RDA. Below poverty level, 59 percent of white and black persons
had intakes of at least the RDA.
Dietary ievels of preformed niacin differed 1ittle by region, urbanization,
and season {charts 1-1 and 1-5).

Household Food Use

Households with higher income per capita reported using food providing
more preformed niacin per person than did lower income households (chart
1-6). However, higher income households paid more for preformed niacin than
did Tower income households; that is, they obtained less preformed niacin
for each food dollar. Among households eligible for the Food Stamp Program,
participants used food slightly higher in preformed niacin per person but
similar in preformed niacin per dollar to food used by nonparticipants.
Compared with higher income households that were ineligible for the program,
participating households used food differing Tittle in preformed niacin per
person but higher in preformed niacin per dollar.

Households using food with higher money value per person averaged more
preformed niacin per person but less per dollar than did households with
lower food costs. Smaller households also used food with more preformed
niacin per person but less preformed niacin per dollar than did larger
households.

Two food groups--the meat, poultry, and fish group and grain
products--provided 36 and 33 percent of the preformed niacin in household
diets, respectively (chart 1-7). Other food groups provided 10 percent or
less of the preformed niacin. Grain products were the most economical source,
providing more than twice as much per dollar as other food groups. The
miscellaneous group is high in preformed niacin per 1,000 Calories because
certain incliuded foods such as coffee contain some preformed niacin and the
group as a whole is very low in calories.

Historical Trends

The level of preformed niacin provided by the U.S. food supply fluctuated
but generally decreased during the first half of the century as use of grain
products decreased {chart 1-8)}. It rose rapidly in the mid-1940's with the
introduction of enriched flour and bread but declined by the Tate 1940‘s
because of the continued decTine in use of grain products. Thereafter, the
preformed niacin level fluctuated but rose as use of enrichment became more
widespread and use of foods in the meat, poultry, and fish group increased.
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Data from USDA's food consumption surveys indicate that the preformed niacin
levels in individual intakes and household diets followed the food supply
trend.
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Preformed niacin? 1-1. individual intakes, 1977-78: Mean percent of 1980 Recommended Dietary
Allowances {RDA)}, by selected characteristics {3-day average)

All individuals:
Age arnd sex:

Males and femaies

Under | vear........  — T
=8, .. T 122
Males

Q—18. ... ... .. ... C—__1 122
18-64., . ............. 1 134
B5+. . . ... I s~
Females

0-18._ . ... .. ..., C—1112
18-64. . ............. C—1 23
B5+ . e [T 119

Poverty status and race:

Above povertiy, white [ 124
Above poverty, black [ 124
Below povertiy, white [ 116
Below povertiy, black [ 1 128

1 12a% RDA

Region:
Northeast........... T 1 128
North Central....... 1124
South. ... ........... I P-4
West. .. ............. 1127
Urbanization:
Central cibty........ [ 126
Suburbon. .. ... ...... 1 124
Normetropelitam. .. .. 123
Season:
Spring.............. 115
Summer ... ... .. ...... — 1128
Fall . . o e C— 124
Winter. . ... ......... C— 122

106es not include niacin that may be formed from dietary proiein. See discussion of niacin equivaients.

SOURCE: USDA: Data from the Nationwide Food Consumption Survey.

Preformed niacin! 1-2. Individual intakes,
1977-78: Cumulative percent of population
having at least specified percents of 1980
RDA in terms of quantity and quantity-to-Caiorie
ratig {3-day average}

i

-
n

n
Q

® Quantity-to-Calorie ratic
¢ Quantity

4 populattion

W]
4]
Li

1

0 25 S0 76 100 125 150
% Recommended Dietary Allowances

TDges net include niacin that may be formed from dietary
protein, See discussion of niacin equivalents.

2Yruncated at 150% RDA.
Example: 67% of the population had at least 100% RDA by
quantity, and 21% of the population had at least 100% RDA
by quantity-to-Calorie ratio.

SCURCE: USDA: Data from the Mationwide Food
Consumption Survey.

Preformed niacini 1-3. Individual intakes,
1977-78: Cumulative percent of population
having at least specified percents of 1980
RDA, by sex and age {3-day average)

1 OM»—Q—-——-—.‘. =

e
4]

Descending order at
100% RDA

B Males 1964 years
O Males 65 years +
@ Females 12-64 \,rlzars2
A Chitdren 18 years?2
X Males9-18 years?

{ Females 65 years +
X Females 9-18 years

% populatton
]
<
L)

M
[4d]
T

'} 1 1 1 L] 3 3
Q 25 S0 75 100 125 150
% Racommended Diotary Al lowoncas
CRDAD

YBoes not include niacin that may be formed from distary
protein. Ses discussion of niacin equivalents.

2Equal at 100% RDA.
Truncated at 150% RDA.
Example: 75% of males 12-64 years had at least 100% RDA.

SOURCE: USDA: Data from the Nationwide Foed
Cansumption Survey,



Preformed niacin' 1-4, Individual intakes,
1977-78: Cumulative percent of population
fraving at least specified percenis of 1980 RDA,
by poverty status and race {3-day average}

o\
75 B \ﬁ
Descending order at 100% RDA :\=
SOF 3 Above poverty, black
A Above poverty, white

C Below poverty, white z
25F @ Below poverty, black

X population

— ] L | B o — — 3
0 25 50 75 100 125 {80
% Rocommonded Dlatary Allouwonces

CRDAD
130es not include niacin that mwiay be formed from dietary
protein. See discussion of niacin equivalents.
2Equal at 100% RDA.
Truncated at i50% RDA.
Example: 69% of above poverty, black population had at least
100% RDA,

SOURCE: USDA: Data fram the Natiornwide Food
Consumption Survey.

% populotion

Preformed niacin’ 1-5. Individual intakes,
1977-78: Cumulative percent of population
having at jeast specified percents of 1980
RDA, by region {3-day average)

{els - — ‘,.,Q\z

75+ L )
[ ]
T \
Descending order at 100% RDA ®,
O Mortheast %\
o5k @ North Central ‘5’\
X West
A South
L L 1 i - | 2
Q 25 20 75 ig0 25 150
% Recommended Dletary Allowances

CRDAS
TDges not include niacin that may be formed from dietary
protein. See discussion of niacin equivaients,
Tiruncated at 150% RDA,
Example: 70% of population in the Northeast had at least
100% RDA.

SOURCE: USDA: Data from the Nationwide Food
Consumption Survey.

Preformed niacin’ 1-6. Household diets, spring 1977: Miiligrams {mg) per person and per dollar’s worth of

food used at home, by selected characteristics

mg per personz mg per deollar
. per day
Income, per capita
Under $2,250. .. ..... ... ... [ 1 25.3 BEOSEEd 12.8
$3,500~-4,899. ..... ... . .... [ 1 26.5 ERXIZHA 11.4
$£7,800 and over . ... ... .. .. C 1 29.8 EXXXI 9.6
Food stamp pr'ogr‘cm4
Participoting. ............. i 128.2 EEOIXKK 13.@
Eligible, not participatinglC 1 26.0 RXXKXY 12.56
Not eligible. . ..., .. .. ..., — 1 27.8 XXX 11.8
Vealk |y money valua of FoodH?
$8-11.98. ... . . . ..., ... 1 19.5 EXXXXX] (3.3
$12-15.8Q. . ... ... . ... ... C 1 24.2 EXRXEX] 12. 1
$16-19.88. . ... ... ... ..., i 2 2914 BXXXR2 11.4
$20-28.99. ... .. ... ... ... C 1 35.7 B 18.5
Number of household members
I — ] 30.7 EXXX] 19.@
G 25 [ 127.8 BREARS 11,2
B or more, ... ... ... ... .. ... [ ] 25.8 EESASAA 12.8

TDges not include niacin that may be formed from dietary protein. See discussion of niacin equivalents.

Meai-at-home equivalent pgrson,
31978 household income before taxes.
Data for year 1977-78.
Per meal-at-home equivalent person per week,
Excludes roomers, boarders, and empioyees.

SOURCE: USDA: Data from the Nationwide Food Consumption Survey.
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Preformed niacin?! 1-7. Household diets, spring 1977: Contribution of food groups

% total milligrams/ milligrams’
preformed 1,009 Calories dollior’s worth
niocin of food group of food group

Meat, poultry, fish (W™ []1s.4 (] 121
Graim products Ossx D 13.9 |:] 31.9
Miscel loneous - @wz [ lsss []14.4
Vegetables @9" []1s.0 []8.8
Other protein foods. es" []s.7 [] 4.4

Fruit

€ |
Milk, cream, cheese 92% I 1.3 [I 1.7
C;
G

Sugar, sweets ‘9.7 I 1.3

Fats, oils I<9.1 |<B.!

1naes not include niacin that may be formed from dietary protein. See discussion of niacin equivalents.
2Coffee, tea, alcoholic beverages, and foods of little nutritive valug,
Meat, poultry, fish mixtures, and eggs, beans, and nuts.

SOURCE: USDA: Data from the Nationwide Food Consurnption Survey.

Preformed niacin! 1-8. U.S. food supply,
household diets, and individual intakes: Percent
of base years?

% base vyears

o W U8 food supply
& Household digts
A Individoal intakes

o
[}

—

] ] L 1 L] H ] 1
1910 1920 1930 1940 {950 {960 1970 1880
Year
1poes not include niacin that may be formed from dietary
protein. See discussion of niacin equivalents.
U.S. food supply, 1909-13=19.0 miiligrams {mg)/capita/day;
household, 1855=158.0 mg/meal-at-home equivalent person/day;
individual, 1966=16.2 mgfindividuai/day (3-day average).

SOURCES: USDA: Data from the U.S. food supply historical
series and 1865, 1965, and 1977-78 food consumption surveys.

125

4 money
valua

34X

foXefexe

©O

N
o

[
E

OAOLC



Vitamin Bg

Description

Vitamin Bg is a water-soluble nutrient reguired in the diet. Vitamin Bg
is a collective term referring to substances, such as pyridoxine, pyridoxal,
and pyridoxamine, which have vitamin Bg activity. These substances function
primarily in the metabolism of protein--for example, in forming amino acids
needed in protein synthesis; in converting the amino acid tryptophan into the
vitamin niacin; and in forming substances involved in proper functioning of
the nervous system. '

Severe vitamin Bg deficiency in aduits can cause depression, confusion,
convulsions, and symptoms similar to those of riboflavin deficiency.
Deficiency is suspected among alcoholics because alcohol is known to interfere
with the body's utilization of vitamin Bg. Current evidence does not suggest
that vitamin Bg deficiency should be suspected among oral contraceptive users.
However, women who have used oral contraceptives for an extended time tend to
have lower blood levels of vitamin Bg during pregnancy and to produce infants
with lower levels. 1If they choose to breast feed their infants, their milk
tends to be lower in vitamin Bg. Harm from excessive intakes of vitamin Bg by
misuse of high-potency supplements is aiso a concern because of possibie
damage tc the peripheral nervous system.

Dietary levels of vitamin Bg are assessed relative to the 1980 RDA, but
biochemical, hematological, or other health indicators of vitamin Bg status
were not availabie from national surveys. The RDA are 2.2 milVligrams per day
for males 23-50 years of age and 2.0 milligrams per day for females of the
same age. Because vitamin Bg has such an important role in protein
metabolism, an individual's need for vitamin Bg is directly related to protein
intake. The RDA are based on a desired ratio of dietary vitamin Bg to protein
and an assumed level of protein intake.

Food sources of vitamin Bg include meat, poultry, fish, bananas, and
nuts. Food composition data for vitamin Bg were less reliable than those for
other nutrients in 1977,

Major Findings

] The vitamin Bg intake and status of the U.S. population require further
investigation.

. Dietary Tevels of vitamin Bg averaged below the RBA. However, many
individuals reported diets containing lower levels of protein than those
assumed in setting the RDA for vitamin Bg. Therefore, the diets of these
individuals may have provided the desired ratio of vitamin Bg to protein
but not the RDA for vitamin Bg.

. Dietary levels of vitamin Bg were higher for males than for females and
generally higher for younger than for colder individuals.

] Dietary levels of vitamin Bg did not appear to be consistently asSociated
: with economic status.

] The major source of vitamin Bg in household diets was the meat, poultry,
and fish group. @Grain products and vegetables were also important
sources.

® Vitamin Bg provided by the U.S. food supply was about 10 percent lower in
1982 (1.97 milligrams per capita per day} than at the beginning of the
century.
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Individual Intake

Vitamin Bg intakes by individuals (3-day dietary reports) in the 1977-78
Nationwide Food Consumption Survey {(NFCS) averaged 75 percent of the RDA
(Vitamin Bg 1-1). Twenty percent of this population had intakes of at least
the RDA, and 49 percent had intakes of at least 70 percent of the RDA
(chart 1-2). Twenty-five percent of the survey population had diets providing
at least the RDA vitamin Bg-to-calorie ratios, and 68 percent had intakes of
at least 70 percent of the RDA ratios.

Dietary levels of vitamin Bg were higher for males than for females in
the same age group {charts 1-1 and 1-3). 1In general, levels were higher for
younger than for older individuals. The exception is females 19 years of age
and over, who had uniformly low intakes.

Vitamin Bg levels in diets differed Tittle by poverty status, race,
urbanization, and season (charts 1-1 and 1-4). Levels of vitamin Bg in diets
reported in the West were higher than those in the South (charts 1-1 and 1-5).

Analysis of the 1977-78 NFCS data shows that the percent of the
population having at least the appropriate vitamin Bg-to-protein ratio was
about 33 percent higher than the percent of the population having at least the
RDA. For example, 72 percent of the survey population had intakes of at least
80 percent of the desired vitamin Bg-to-protein ratio, compared with 39
percent of the population having at Teast 80 percent of the RDA for
vitamin Bg.

Household Food Use

Households with higher income per capita reported using food providing
more vitamin Bg per person than did lower income households (chart 1-6).
However, higher income households paid more for vitamin Bg than did Tower
income households; that is, they obtained less vitamin Bg per food dollar.
Among households eligible for the Food Stamp Program, participants used food
higher in vitamin Bg per person but similar in vitamin Bg per dollar to food
used by nonparticipants. Compared with higher income households that were
ineligible for the program, participating households used food similar in
vitamin Bg per person but higher in vitamin Bg per dollar.

Households using food with higher money value per person averaged more
vitamin Bg per person but less vitamin Bg per dollar than did households with
lower food costs. Smaller households used food with more vitamin Bg per
person but less vitamin Bg per dollar than did larger households.

The meat, poultry, and fish group provided 34 percent of the vitamin Bg
in household diets {chart 1-7). Grain products and vegetables were the next
most important sources, providing 22 and 17 percent of the total,
respectively. Vegetables supplied the most vitamin Bg per 1,000 Calories of
food group, more than twice that of the meat, pouliry, and fish group and more
than three times that of the grain products group. Grain products furnished
the most vitamin Bg per dollar's worth of food group, but the other protein
foods group and vegetables were also Tow-cost sources.

Historical Trends

The level of vitamin Bg provided by the U.S. food supply was highesf in
1909--2.22 milligrams per capita per day {chart 1-8)}. 1t then fluctuated
downward to a low of 1.80 milligrams in the late 1950's and thereafter
increased. Most of the decline in vitamin Bg levels is attributed to
decreased use of grain products and potatoes. Most of the increase in the
past two decades is attributed to increased use of the meat, poultry, and fish
group. From 1909-13 to 1982, the proportion of vitamin Bg frop the meat,
poultry, and fish group increased from 26 to 40 percent while the share from

potatoes declined from 24 to 10 percent and the share from grain products
declined from 18 to 11 percent.
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Vitamin Bg ! 1-1. Individual intakes, 1977-78: Mean percent of 1980 Recommended Dietary Allowances
{RDA), by selected characteristics (3-day average)

All individuals: 3 75% RDA

Age and sex:

Males and females

Under 1 year........ T 138
1-8. . .. — 97 )
Males Region:
O-18. .. ... ... ...  — = Northeast........... [
19-64. ... . ... ... ... C—179 North Central....... C1 7S
BS+. ... ... | — A South. ... ........... 72
Fomales West , ... ... ...... ... 1 89
S=38. . .. — 73 Urbanitzeltion:
19-84. . ., ... ... ..... se@ Central city........ 3 76
65+ . .. ... 162 Suburban. ... ... ..... 178
Normetlropotitan. .. .. ) 74
Poverty status ond race:
Season:
Above poveriy, white [C—J175 Sprimg. ... oo 175
Above povertiy, black 178 Summer .. .. L. 175
Below povertiy, white [ )74 Fall ... .. . . ... ... .. E7s
Below poverty, bilaock [174 Winter. ... ....... ... C1 74
Tsee discussion.
SOURCE: USDA: Data from the Nationwide Food Consumption Survey,
Vitamin B4 1-2. tndividual intakes, 1877-78: Vitamin Bﬁ'l 1-3. tndividual intakes, 1977-78:
Cumulative percent of population having at Cumulative percent of population having at least
 least specified percents of 1980 RDA in terms specified percents of 1980 RDA, by sex and age
of quantity and quantity-to-Calorie ratio {3-day average)
{3-day average}
{0 I0Cﬂ"i-i’vﬂ‘-ra!\*?ﬁh Descending erder at
\%: ' 100% RDA
\ & Children 1-8 years
¥ Males 9-18 years
i 7St
g 7% 5 5 B Males 19-64 years
o = ) Females 9-18 years
o o O Males 65 years +
5 s0F g_ SOr A ¢ Females 65 years+
a .
g. ® Cuantity-to-Calorie ratic 3_ \0 " \. Femaies 1964 years
" O Quantity - =X
© oezst 25t \
R, o
g, S a
N N s N . L 2 1 t 5 1\9““‘?-@ 2
u] 25 51¢) 75 168 128 150 a 25 S0 75 i 125 {54
% Racommended Dietary Allouwonces % Recommended Dietary Allowances
1 CRDAD
ge discussion, 1 . .
2Tiuncated at 150% RDA, gSee discussion,
Example: 19% of the papulation had at least 100% RDA by gf:::?: 'T<s: 502%11?13::}; 1-8 years had at least 100% RDA,
quantity, and 26% of the population had at least 100% RDA by ’ ¥ '
guantity-to-Calorie ratio. SOURCE: USDA: Data from the Nationwide Food

SOURGE: USDA: Data from the Nationwide Food Consumption Survey.

Consumption Survey.
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Vitamin B, 1 1-4. Individual intakes, 1977-78:
Cumulative percent of population having at
least specified percents of 1980 RDA, by
poverty status and race {3-day average)

{0
Descending order at 100% RDA
A Above poverty, white2
c 75 o £ Above poverty, black 2
o O Below poverty, white 2
...6 & Below poverty, black
5 SO
2 .
4]
Q.
3 s ‘Q§§$
l~%\
JaTY
Q 25 SO 75 100 {25 150
% Recommended Dietory Al lowances
CRDAD

15es discussion.

2Equ.al at 100% RDA,

3Fruncated at 150% RDA.
Example: 19% of above poverty, white population had at
least 100% RDA,

SOURCE: USDA: Data from the MNationwide Food
Consumption Survay.

Vitamin Bg' 1-5. Individual intakes, 1977-78:
Cumulative percent of population having at
Jeast specified percents of 1980 RDA, by region
{3-day average)
1008
w Descending order at 100%RDA
X West

® North Central 2
b O Mortheast 2

AN

~]
o
1

% populatilon
0
Q
T

25 iy
M
L] 1 1] 1 :L 4 3
9] 25 S0 75 t09 {25 130
% Recommended Dietary Allowonces

CRDAD
15ee discussion.
2Equat at 100% RDA.
3Truncated at 150% RDA,
Example: 24% of population in the West had at least 100%
RDA.

SOURCE: USDA: Data from the Nationwide Food
Consumption Survey.

Vitamin Bg ' 1-6. Household diets, spring 1977: Milligrams {mg} per person and per dollar’s worth of

food used at home, by selected characteristics

mg per personz

mg per doilar

Income, per capita day
Under $2,250............... { ] 2.84 ECOEAOA | . B4
$3,500-4,889............... [ } 2. 14 CCOOGD 8,82
£7.800 and over . .. ... ... ... C 1 Z.48@ 0.78
Food stamp program
Participating.............. I i 2.30 POCOIIA | .86
Eligible, not participating T 1 2.87 EEXXXXA 1.0t
Not eligible....... .. a5 = 1 2.25 XD B89
Wealkly money volua of food ’
$ 8-11.98. . ... .. ... .. ... C___—11%.58 1.88
£i2-15.98. . ... .. .. . . ... f 1 1.96 T ERXXXR 8.98
$16-19.99. ... ... ... . ... ... [ i 2.34 PBXRFFR & .82
$20-28.99. .. . . i ] 2.87 BRREREA B.8%

- ] 2.48 RXXZX2 B.82
] 2.24 BEXXREAA @809
] 2.086 Vava¥ata¥a¥a B W ZICH

I5ee discussion.
Meai-at-home equivalent person,
1976 bousehold income before taxes.
Data for year 1977-78.
Per meai-at-home equivalent person per week.
Exciudes roomers, boarders, and employeses.

SOURCE: LUSDA: Data from the Nationwide Food Consumption Survey.



Vitamin Bg1 1-7. Household diets, spring 1977: Contribution of food groups

% total milligroms/ mil]igroms/ % money
Vitamin B8 1,000 Colories dollar‘s werth value
of food group of Tood group

24%

Meat, poultry, fish 034% [:I 1.92 l:l 8.8t
22 D 2.68 D 1.68
té [ Je.2e [ Jt.se

i2x%
Grain products

e
T

Vegetables

Mifk, cream, chease

o0
E

Fruit

FS
=2

L]

*
-]
o
G}
a

2
Other protein foods

o
=

Miscel laneous

.

g
[+
=2

Sugar, sweels

olofofofalele
I
5
oloXofofelofale

L4
Fats, oils <

Fay
&
[
A
-]
&
W
=

1Sr-:e discussion.
Meat, poultry, fish mixtures, and eggs, beans, and nuts.
Coffee, tea, alcoholic beverages, and foods of little nutritive value.

SOURCE: USDA: Data from the Nationwide Food Consurmption Survey.

Vitamin B 7 1-8. U.S. food supply: Percent
of base years?

0
o
;

TMNA

% bose vears
Q
o

ol
o
T

1910 1820 1930 1240 1950 19680 1970 1880
Year

1See discussion.
255 tood supply, 1903-13=2.17 miltigrams/capita/day.

SCURCE: USDA: Data from the U.S, food supply historical
SErigs.
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Vitamin By

Description

Vitamin Bqyp is a water-soluble nutrient required in very small amounts in
the diet. Vitamin Bis is a collective term referring to a group of
sybstances, known as cobalaminsg, with similar biolegical activity.

Vitamin Byp is necessary in forming red blood cells, in building genetic
material, in the functioning of the nervous system, and in metabolizing
protein and fat. A complex interrelationship exists between vitamin Bip and
the vitamin folacin.

Vitamin Bjp deficiency results in a particular type of anemia, known as
pernicious anemia, and in neurological damage if deficiency is prolonged.
Dietary deficiency may occur ameng vegetarians who consume no animal foods
over a long period of time. Young children of strict vegetarians are the most
vulnerable. Vitamin Bip deficiency is almost always caused by a lack of
"intrinsic factor,” a substance produced in the stomach which is necessary for
vitamin Bys absorption. It is also caused, although rarely, by parasitic
interference with absorption. Even after surgical removal of the stomach,
sufficient vitamin Byp is stored in the liver to prevent the occurrence of
deficiency for several years. Sporadic vitamin Bip deficiency caused by
insufficient intrinsic factor is a commonly seen clinical problem, but it is
not related to dietary intake.

Dietary intakes of vitamin Bjo are assessed relative to the 1980 RDA, but
biochemical, hematological, or other health indicators of vitamin Byp status
were not available from national surveys. For individuals 7 years of age and
older, the RDA are 3.0 micrograms per day.

Yitamin Byp is found only in foods of animal origin, and these foods
vary considerably in concentration. Liver, muscle meat, fish, eggs, and milk
contain relatively large amounts of vitamin Byp.

Major Findings

’ National survey data indicate that the vitamin By intake of the U.S.
population is adequate.

L Dietary levels of vitamin Bjp averaged above the RDA. Levels were higher
for males than for females and generally higher for younger than for
older individuals,

. Dietary levels of vitamin Bys appeared to be positively associated with
economic status.

. Major sources of vitamin By, in household diets were the meat, poultry,
and fish group, followed by dairy products.

] Vitamin Bqs provided by the U.S. food supply has fluctuated from 7.1 to
9.6 micrograms per capita per day since the beginning of the century.

Individual Intake

Vitamin Bip jptakes by individuals (3-day dietary reports) in the
1977-78 Nationwide Food Consumption Survey averaged 173 percent of the RDA
{vitamin Byp 1-1). Two-thirds of the survey population had intakes of at
least the RDA, and 85 percent had intakes of at least 70 percent of the RDA
{chart 1-2). Eighty-two percent of the survey population had diets providing

131



at least the RDA vitamin Bjp-to-calorie ratios, and 94 percent had intakes of
at least 70 percent of the RDA ratios. Variability within population groups

was considerable--groups with the highest average intakes did not always have
the largest percent of individuals obtaining the RDA.

Dietary levels of vitamin B2 were notably higher for males than for
females (charts 1-1 and 1-3). Maies 65 years of age and over had Tower
dietary levels of vitamin Bj? than did younger males. Fewer females 65 years
of age and over than younger females had diets providing the RDA for
vitamin Bj2.

For both the white and black populations, a greater proportion of those
above poverty level than below poverty level had vitamin Bjp intakes of at
least the RDA (chart 1-4). Dietary levels of vitamin By2 did not differ
consistentiy by race.

Levels of vitamin Bj2 in diets were lower in the South than in other
regions but differed 1ittle by urbanization and season {charts 1-1 and 1-5).

Household Food Use

Households with higher income per capita reported using food providing
more vitamin By per person than did lower income households (chart 1-6).
However, higher income households paid more for vitamin Bz than did lower
income households; that is, they obtained less vitamin By for each food
dollar. Households participating in the Food Stamp Program used food higher
in vitamin Bj2 per person and per doilar than either eligible nonparticipating
households or higher income households that were ineligible for the program.

Households using food with higher money value per person averaged more
vitamin B12 per person but less vitamin Bj2 per dollar than did households
with lower food costs. Smaller households used food with more vitamin B2 per
person than did larger households, but vitamin Biz return per dollar did not
differ consistently by household size.

Two food groups--the meat, poultry, and fish group; and milk, cream, and
cheese (dairy products)--provided 54 and 29 percent of the vitamin Bj2 in
household diets, respectively {chart 1-7). These food groups provided about
the same quantity of vitemin Byp per 1,000 Calories, but the dairy group
provided more vitamin Byz per dollar.

Historical Trends

The level of vitamin By» provided by the U.S. food supply was lowest
during the 1930's and highest in the mid-1940's, when milk consumption was
high {chart 1-8}. 1In general, per capita levels of vitamin B12 were higher
during the second half of the century than during the first. Higher levels
are attributed to increased use of the meat, poultry, and fish group and, to a
small extent, to fortification. The relative contribution of the food groups
to the level of vitamin Bip in the food supply has changed 1ittle during the
past century.
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Vitamin B,, 1-1. Individual intakes, 1977-78: Mean percent of 1980 Recommended Dietary Allowances
(RDA), by selected characteristics (3-day average)

All individuals: 1 173% RDA

Age ond sex:

Males and females

%Jnger- i yvear........ [ 1 279

.~ I [— 1<)} .

Mol es Region:
8-18................ C——— =08 Northeaost. .......... C—1176
i9-64............... 1 289 North Central....... 1 i168
BS+. ... 1192 South. .............. ) is4

Urbanizaticon:

8—-18_ ... ... ... ] 148
18-64. . ... ... ....... C——— 147 Central city........ 1182
B5+. . ... o— Y Suburben. . .......... 17
Nermmetropolitan... .. 1158
Poverty status and race: S
eQsSarn:
Above poverty, white[ 172 Spring. . ............ [—— 1174
Above poverty, block [ 1 i8% Summer . ............. 172
Below poverty, white [ —— ] 161 Fald................ ET— 1178
Below poverty, black 1 198 Winter. ... ... ...... C—) 188
SOURCE: USDA: Data from the Nationwide Food Consumption Survey.
Vitamin B,, 1-2. Individual intakes, 1977-78: Vitamin B,, 1-3. Individual intakes, 1977-78:
Cumulative percent of pepulation having at Cumulative percent of population having at
least specified percents of 1980 RDA in terms least specified percents of 1980 RDA, by sex
of quantity and quantity-to-Calorie ratio {3-day and age (3-day average}
average)
10 1 OCIX-CA—Q—'?\?_ Sy

""‘d
in
T
.
L2
L)

Descending order at
100% RDA

% populatton
i
]

% populatlon

. & Quantity-to-Caicrie ratio SO X Males9-18 years
o Quantity B Males 19-64 years ..
£ Children 1-8 years \\
O Males 85 years+1 e
25 2% B Females 9-18 years 1 &\
@ Females 19-64 years <
& Females 65 years +
+ 3 . 1 1 11 1 1 1 1 1 2
3] 25 S0 75 {00 125 120 0 25 s0 75 100 125 1590
¥ Recommended Dlatory Allowances % Recommended Dietary Allowances
CRDAD
I Truncated at 150% RDA i
‘ E :
Example: 658% of the population had at least 160% RDA by T?::ul::: E;(l[:?? :{)?GAR DA
quantity, and 82% of the population had at least 100% RDA Example: 87% of males é-18 years had at least 100% RDA.

by guantity-to-Calorie ratio.

. . SCURCE: USDA: Data from the Nationwide Food
SOURCE._USDA‘ Data from the Nationwide Food Consumption Survey.
Consumption Survey.
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Vitamin B,, 1-4. Individual intakes, 1977-78:
Cumulative percent of population having at
least specified percents of 1980 RDA, by
poverty status and race {3-day average)

oL
c /St
c
=
0
5 50F
Q.
2 Descending order at 106% RDA
e & Above poverty, white
25 Above poverty, black
O Below poverty, white
#® Below poverty, black
| i ] i 1 i} 1
o] 25 50 75 100 125 {50
% Recommended Dietary Al lowonces

CRDAD

1Truncated at 150% RDA.
Exampie: 58% of sbove poverty, white population had at
least 100% RDA.

SOURCE: USBA: Data from the Nationwide Food
Consumption Survey.

Vitamin B, 1-5. Individual intakes, 1977-78:
Cumulative percent of population having at
least specified percents of 1980 RDA, by region
{3-day average}

. 7St :%.
s N
° A\§
3 SOl Descending ordes at 100% RDA b\b‘{\\
o
& & West A\R:
e ® North Central ﬂ\t
= 25k Q) Mortheast
2 South
’ 1 1 t 1 1 1
g 25 50 7S 100 125 [=18)
% Recommended Dietary Allowaonces
(RDAD

TTruncated at 150% RDA.
Example: 71% of population in the West had at least 100%
RDA.

SOURCE: USDA: Data from the Nationwide Food
Consumption Survey,

Vitamin B, 1-6. Household diets, spring 1977: Micrograms {mcg} per person and per dollar's worth of

food used at home, by selected characteristics

1
erson meg per dollar
. 2 ay
Income, per capita
Under $2,250...... . ........ . "15.85 Kxg 2.87
$3,500-4,989. .............. [T ™5.89 & 2.49
$7.800 and over. ... ... ..... ] 7.58 K 2.45
Food stamp program
Participating.............. ] 7.11 P 3.29
Eligible, not participatingt__———— 1 5 .77 =3 2.8@
Not etigible. .., .. ... ... —— K 2.44
Haak!ly momey vaiua of Food4
$ 8-1t.99. . .. .. ... ... 37 4 23 2.89
$12-15.88. ... .. ... ... L. T —~715.45% R 2.73
$16-19.99. ... ... ... C———— "3 6.48 B 2.54
$20-29.89 . ... ... ... ... ... ] 8.98 B 2.38
Number of household members
S [ } 8.48 X3 2.78
3, C———165.86 B 2.43
8 or more. ... ... ... ... — "~ 35.57 B 2.78

IMeal-at-home equivalent person.
1978 household income before taxes.

3pata for year 1977-78.
Per meal-at-home equivalent person psr week,
Excludes roomers, boarders, and employess.

SOURCE: USDA: Data from the Nationwide Food Consumption Survey.
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Vitamin B,, 1-7. Household diets, spring 1977: Contribution of food groups

Meat,
Mt ik,
Other
Brain
Fats,

Sugar,

Vegetchlies

Miscel | ameous

Fruit

% total

Vitamiey B12

fish os‘m
cheaase 629}:

protein f'ood51 ng

@7%

Gcm
G(’K

micrograms/
{1,000 Calorles
of food group

1Meat, poultsy, fish mixtures, and eggs, beans, and nuts,
Coffee, tea, alecholic beverages, and foods of little nutritive value.

SOURCE: USDA: Data from the Nationwide Food Consumption Survey.

m!crograms/

dollor’‘s worth

of food group

Vitamin B,, 1-8. U.S. food supply: Percent

of base years?

% base vyears
o @
] o
L)

[9]
o
T

W

—)

1 | 1 i 1 L ] L
1910 1920 1930 1840 1950 19560 {970 1880

Yeor

1U.5. focd supply, 1909-13=8.2 micrograms/capita/day.

SOURCE: USDA: Data from the U.5. food supply historical

series.
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Folacin

Description

Folacin, also called folic acid or pteroylglutamic acid, is a water-soluble
B-vitamin and a reguired nutrient in the diet. Folacin is a collective term
for compounds having nutritional properties and chemical structure similar
to those of folic acid. Folacin is used in forming hemoglobin in red blood
cells and in forming genetic material. The clinical symptoms of folacin
deficiency include pallor, weakness, forgetfulness, sleeplessness, and periods
of euphoria. A deficiency is often associated with chronic alcoholism.

Dietary intakes of folacin are assessed relative to the 1980 RDA. For
individuals 11 years &f age and older, the RDA are 400 micrograms per day.
Serum and red blood cell levels of folacin are used as heaith indicators
of folacin status. Accurate folacin data were not available on a sufficient
number of foods to determine the folacin content of individual intakes or -
household diets in 1977. However, data were sufficient to estimate per capita
levels of folacin provided by the U.S. food supply because these estimates
are based on a smaller number of foods.

Food sources of folacin include Tiver, dark-green leafy vegetables,
dry beans, peanuts, and wheat germ. The ability of the body to utilize the
fclacin in food varies greatly depending on the chemical form of this vitamin
in the food. Losses in cooking and canning may be very high but are reduced
if vitamin C is present.

Major Findings

. The folacin intake and status of the U.S. population require further
investigation.

. Data on the nutrient content of the U.S. food supply indicate relatively
Tow levels available for consumption per capita. The Committee is concerned
that the RDA for folacin are based on Vimited research information and
that folacin RDA may be higher relative to population requirements than
are other RDA.

] An assessment of health indicators of folacin status, based on Timited
data from the 1976-80 National Health and Nutrition Examination Survey,
found females 20-44 years of age to be at greatest risk of developing
deficiencies {Life Sciences Research Office, Oct. 1984).

] The major sources of folacin in the U.S. food supply are vegetablies;
fruit; the meat, poultry, and fish group; and grain products.

) Folacin provided by the U.S. food supply was 10 percent Tower in 1982
(283 micrograms per capita per day) than at the beginning of the century
and also lower than the RDA for individuals 11 years of age and older.

Historical Trends

The level of folacin provided by the U.S. food supp1y was highest in
1945, 335 micrograms per capita per day, and lowest in 1964, 267 micrograms
per cap1ta per day (Folacin 1-1). Early in the century, vegetab1es and grain
products were the major sources of folacin. Vegetable consumption increased,
partly because of the popularity of Victory Gardens, reaching a high in the
mid-1940's. Thereafter, vegetable use decreased, and in 1982 this food group

136



provided the same proportion of folacin as at the beginning of the century--27
percent. Since 1909-13, the proportion of folacin from fruit nearly tripled,
reaching 15 percent in 1982. The availability and popularity of processed
citrus fruits was the primary cause. The proportion of folacin from grain
products declined from 24 to 11 percent, and the proportion from potatoes
declined from 11 to 5 percent. On the other hand, the proportion from the
meat, poultry, and fish group increased from 10 to 14 percent.
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Folacin 1-1. U.S. food supply: Percent of base
years’

a
]
T

W

% base vears
=
o

N
Q
T

I} I 1 H H L 1 ]
1910 (920 1930 1240 {250 1980 1970 1880
Yeor

Tu.s. focd supply, 1908-13=316 micrograms/capita/day.

SOURCE: USDA: Data from the U.S, food supply bistorical
series.
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Yitamin C

Description

Vitamin €, also called ascorbic acid, is a water-soluble nutrient that
is important in forming collagen, a protein that gives structure to bones,
cartilage, muscle, and blood vessels., Vitamin C helps maintain capillaries,
bones, and teeth; aids in absorption of iron; and helps protect octher vitamins
from oxidation. VYitamin C deficiency causes scurvy, which is characterized
by weakness, hemorrhages in the skin and qums, and defects in bone develiopment
in children.

Dietary intakes of vitamin C are assessed relative to the 1980 RDA.
For individuals 15 years of age and older, the RDA are 60 milligrams per
day. The level of vitamin C in serum is a biocchemical indicator of vitamin C
status. However, this type of measurement may be influenced by recent intake.
Research on possible benefits derived from vitamin C intakes higher than
the RDA may change the criteria for assessment. Limited evidence suggesis
that vitamin C can inhibit the formation of some carcinogens and that the
consumption of foods containing vitamin C is associated with a Tower risk
of cancers of the stomach and esophagus (Naticnal Research Council, 1982).
However, possible harm from megadoses of vitamin C is also a concern {Naticnal
Research Council, 1980a}.

The foods highest in vitamin C are citrus fruits. Other fruits, tomatoes,
potatoes, and dark-green vegetablies also contain relatively large amounts
of this vitamin.

Major Findings

. Dietary levels of vitamin € averaged above the RDA for the survey population,
but levels were lower for females 9-64 years of age than for males in
this age group.

. Low serumn vitamin C levels occurred in only about 3 percent of the population
aged 3-74 years. Low serum vitamin € levels were found most often among
those over 12 years of age who had low intakes of vitamin € from diet
and supplements, smoked cigarettes, and/or had low incomes.

] Dietary levels of vitamin C appeared to be positively associated with
economic status.

) Major sources of vitamin C in household diets were fruits and vegefables.
These food groups were also relatively low-calorie, economical sources
of vitamin C.

) Vitamin € provided by the U.S. food supply in 1982 {118 milligrams per
capifa per day) was about 10 percent higher than at the beginning of
the century.

Individual Intake

Vitamin € intakes by individuals (3-day dietary reports) in the 1977-78
Nationwide Food Consumption Survey averaged 147 percent of the RDA (vitamin C 1-1),
Fifty-nine percent of the survey population had intakes of at ieast the RDA,
and almost three-fourths had intakes of at least 70 percent of the RDA (chart 1-2).
Sixty-nine percent of the survey populaticn had diets providing at least
the RDA vitamin C-to-calorie ratios, and 83 percent had intakes of at least
70 percent of the RDA ratios.
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Dietary levels of vitamin C were higher for males than for females
9-64 years of age but similar for males and females 65 years of age and over
{charts 1-1 and 1-3). tevels were highest for children under 1 year of age,
followed by males 9-18 years; they were Towest for females 19-84 years of
age,
Iindividuals above poverty had higher levels of vitamin C than those
below poverty (charts 1-1 and 1-4). In both economic groups, levels of
vitamin C were slightly higher for the black than for the white population.
Vitamin € levels in diets were highest in the Northeast and lowest in
the South, and levels were lower in nonmetropolitan areas than in central
cities or suburban areas {charts 1-1 and 1-5). By season, levels of vitamin C
were higher in the spring and summer and lower in the fall, with winter midway
between,

Household Food Use

Households with higher income per capita reported using food providing
more vitamin € per person than did lower income households {chart 1-6).
However, higher income households paid more for vitamin C than did lower
income households; that is, they obtained less vitamin C from each food dollar.
Among households eligible for the Food Stamp Program, participants used food
sTightly higher in vitamin C per person than did nonparticipants but similar
in vitamin € per doliar. Compared with higher inceme householids that were
ineligible for the program, participating households used food slightly lower
in vitamin C per person but slightiy higher in vitamin C per dollar.

Households using food with higher money value per person averaged more
vitamin C per person but less vitamin C per dollar than did households with
lower food costs. Smaller households used food with more vitamin C per person
and slightly more vitamin € per doliar than did larger households.

Fruits provided 46 percent of the vitamin C in household diets {chart
1-7). Vegetables provided 34 percent, and other food groups each supplied
10 percent or less, Fruits supplied roughly twice as much vitamin € as vegetables
per 1,000 Calories and per dollar's worth of food group.

Historical Trends

The per capita level of vitamin C provided by the U.S. foed supply in
1982 was higher than at the beginning of the century but Tower than during
the mid-1940's {chart 1-8)}. A peak of 125 milligrams per capita per day
in 1944 was attributed to high use of vegetables, many from Victory Gardens.
From 1944 to 1964, a steep decline in vitamin C levels occurred, primarily
because of lower use of fresh citrus fruit. However, since 1964 vitamin C
levels have increased, reflecting more than a twofold increase in use of
frozen citrus juices, a roughly 10-percent increase in use of fresh vegetables,
and fortification. USDA's food consumption surveys indicate that the vitamin C
levels of individual intakes and household diets increased more steeply from
the mid-1960's to 1977-78 than did the food supply.

Serum vitamin €

In the 1976-80 National Heaith and Nutrition Examination Survey, serum
vitamin C was used to indicate the vitamin C status of persons 3-74 years
of age. This measurement is sensitive to recent intake of vitamin C and
therefore does not reflect long term status. However, values below 0.3 milligram
per deciliter indicate low or inadequate intakes, with only partial body
reserves present {Sauberlich et al., 1974). For this analysis, Tow serum
vitamin € is defined as less than 0.25 milligram per deciiiter.
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Mean levels of serum vitamin C were within the acceptable range regardiess
of sex, age, race, or poverty status {Vitamin C 2-1 through 2-4). However,
mean levels differed by age and sex. In children and youths, mean levels
generally decreased with age from about 1.5 milligrams per deciliter for
those 3-5 years to 1.1 milligrams per deciliter for those 12-17 years. In
adults, mean values remained fairly stable, with some increase in the oldest
age group. Males had Tower mean levels than femaies for all the adult age
categories.

Charts 2-5 and 2-6 show the prevalence of iow serum vitamn € in males
and females by race and age. Very few young children had low serum vitamin
C levels. The prevalence of low values generally increased with age. Males
25 years and over had a higher proportion of low values than females in the
same age group, with black maies 55-74 years of age having the highest proportion
of tow values (16 percent).

With respect to poverty status {charts 2-7 and 2-8}, the prevalence
of low serum vitamin € was higher among those below poverty level than those
above poverty level. This was most evident among adults.

Other factors {not shown), such as cigarette smoking and taking supplements,
can affect Jevels of serum vitamin €. Adults who smoked cigarettes and seldom
or never used vitamin and/or mineral supplements had a much higher prevalence
of low serum vitamin C values than would be expecied by their representation
in the population, In this survey, 34 percent of men were current cigarette
smokers who did not regularly use vitamin and/or mineral supplements. This
group accounted for 71 percent of the men with low serum vitamin C. Comparable
figures for women were 25 percent and 61 percent, respectively. Regular
supplement users had just the opposite representation. About 20 percent
of the men reported regular use of supplements, and they accounted for less
than 2 percent of the group with Tow serum vitamin C. Among women, regular
supplement users totaled about 28 percent of the population and less than
8 percent of the group with low serum vitamin C (Woteki et al., 1986).

A smaller proportion of the low-income population than the general population
reported regular use of vitamin and/or mineral supplements. The proportion
of regular supplement users with low serum vitamin C Tevels was 1 percent
or less, regardless of age, sex, or income. However, among irreguilar users
and those who did not use supplements, persons below poverty level had higher
prevalences of Tow serum vitamin C. Men below poverty level who were 45-

74 years of age with irregular or no supplemeni use were the group with the
highest prevalence (24 percent).

Although the overall percent of persons in the population 3-74 years
of age with Tow serum vitamin C levels was not large (about 3 percent}, there
were selected subpopulations for which this was not true. The vitamin C
status of children under 12 years of age does not appear to be a public health
problem, but some adult subpopulations have Tifestyles that place them at
high risk of poor vitamin € nutritional status. These people can be generally
characterized as one or more of the following:

® Consumers of diets that are low in vitamin C from food and vitamin and/or
mineral supplements,

] Cigarette smokers,
[ Poor.
Preliminary analyses indicated that each of these characteristics was

significantly related to serum vitamin C Tevels even when the other factors
were controlled.
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Vitamin C 1-1. Individual intakes, 1977-78: Mean percent of 1980 Recommended Dietary Allowances
{RDA), by selected characteristics {3-day average)

] 147% RDA

All individuals:

Age and sex:

Males and females

Under | year........ C—— 1 228
Mi—iS ................. C—— 1 i66 Region:
5—163 ............... C——— 1174 Northeast . . ... .. .... C— 162
19864, ... ..........- [ 148 North Central .. ..... 1147
BS+ . . 1153 South., .. ............. 1 131
F | ueSi ................ : 1549
511?895 ________ |: 152 Urbanizol’.ion:
19=64. .. . ... — 128 Central city........ —— 152
BS+ ., .. e [ is@ Suburbanm. . .. ... ... .. 3153
Nornmetropolitan..... 1 136
Poverty stotus and race: Season:
Above poverty, white [CC___3 149 Spring..........c.-.. [ 15}
Above poverty, black [C____1182 Summer ... ........ .. [ 1s2
Below poverty, white 1125 Fall.. ..o oo L 148
Below povertiy, block [ 138 Winter. . ... ... ... C—— 1 148

SOURCE: USDA: Data from the Nationwide Food Consumption Survey.

Vitamin C 1-2. individual intakes, 1977-78:
Cumulative percent of population having at
least specified percents of 1980 RDA in terms
of quantity and guantity-to-Calorie ratio
{3-day average]}

Vitamin € 1-3. Individual intakes, 1977-78:
Cumulative percent of population having at
least specified percents of 1980 RDA, by sex
and age {3-day average}

1G 1004
L}
h \ -
4 3 ®,
c 75 \ c 75 \\
° o Descending order at
o o 100% RDA bt
_U 50 ® Ouantity<to-Calorie ratic _O sob X Males 9-18 years
?}_ [ O Quantity a A Chiidren 1-8 years
2 o { Females 65 years + \
& o, L
O Males 65 years +
= =
25+ 25F @ Femates 9-18 years
B Males 19-64 years
@ Females 19-64 years
: i L L 1 ' 1 'l s L 3 ' ]
g 28 50 75 100 125 160 o 25 SO 75 100 125 150
% Recommended Dietary Al lowonces

% Recommerided Dletory Allowances

"Truncated at 150% RDA.
Example: 59% of the population had at least 100% BRDA by

quantity, and 89% of the population had at least 100% RDA by

guantity-to-Calorie ratio.

SOURCE: USDA: Data from the Nationwide Food
Consumption Survey.
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VS runcated at 150% RDA.
Example; 70% of males 9-18 years had at ieast 100%

RDA.

SOURCE: USDA: Data from the Natiohwide Food
Consumption Survey.



Vitamin C 1-4. Individual intakes, 1977-78: Vitamin C 1-5. Individual intakes, 1977-78:

Cumulative percent of population having at Cumuiative percent of population having at
least specified percents of 1980 RDA, by least specified percents of 1980 RDA, by region
poverty status and race {3-day average) {3-day average)

IUO@N 1 008,

|
on
L]
~J
N
L]

Descending order at #0% RDA
O Northeast A\b-
X West

Descending order at 100% RDA
# Above poverty, black

#% population
)
o

% population
[4]
=]
1

25+ A Above poverty, white 250
@ Below poverty, biack @ North Central
< Below poverty, white 4 South
L [ [} 1 [ [ ] [ L 1 1 ] 1
0 25 50 75 {100 125 150 0 25 S0 75 100 125 180
% Recommended Diaetary Al lowances % Recommended Dietary Allowences
{RDAD CRDAD
Tfruncated at 150% RDA. Treuncated at 150% RDA.
Exampte: 83% of above poverty, black population had at least Example: 66% of population in the Northeast had at least
100% RDA. 100% RDA,
SOURCE: USDA; Data from the Nationwide Food SOURCE: LUSDA: Data from the MNationwide Food
Consumption Survey. Consumption Survey,

Vitamin € 1-6. Household diets, spring 1977: Milligrams {mg} per person and per dollar’s worth of food
used at home, by selected characteristics

mo per per-son1 mg per dollar
i per day
ITncoma, per capita
Undar $2,250........ ..., 1 ii1g &5
$3,.500-4,988. .. ... ... .- [ — {136 58
$7.800 and over ... ... ...... i. 1 185 53
Food stomp program
Participating.............. 1 132 61
Eligible, not pcri:tczpa‘c.:ngl___,_::l 123 KXXXXX! (315
Not eligible. ... ... . ... . .. I P 141 MEXXX] 56
34
Veakly momay volue of food
$ 8-11.88. ... .. i 183 RXZZXA 63
$I2—-15.898. . ... ... e  ——— . 2 RXXR] 6B
$16-18.88. . ... .. o i ] 147 PEAE2 58
$P0—-28.88. .. .. e I 1 187 RESXIA b5
Numbar of heousehold membears 5
N { 1 {88 EXREXZ3 64
= T I ] 142 FRRAFEX 57
B Or MOr€@. .o aoenanonn  — ERASYSY 58

V\eal-at-home equivalent person.
1976 household income before taxes.

3pata for yvear 1977-78.
Per meal-at-home equivalent person per week.
Excludes roomers, boarders, and employees.

SOURCE: USDA: Data from the Nationwide Food Consurmnption Survey.
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Vitamin C 1-7. Household diets, spring 1977: Contribution of food groups

Fruit
Vegetables

Sugar, sweats

Graln products

Milk, cream, cheese

Meal, pouliry, fish

Jther proteir foods
Fats,

ot ls

Miscel lanecus

mitligraoms/
{1,000 Calorlies
of food group

# total
Vitamin C

48%

@
OS4X
G
G/

<1 I] 47
o f 1
3%
L
Gi?‘ | ‘
<1k
G |<1

1Meat, poultry, fish mixtures, and eggs, beans, and nuts.
Caoffes, tea, alcoholic beverages, and foods of fittle nutritive value.

SOQURCE: USDA: Dats from the Nationwide Food Consumption Survey.

milligrams/
dollar s worth
of food group

Vitamin C 1-8. U.8. foed supply, household
diets, and individual intakes: Percent of base

years!

@ 150

L

o]

@

-

o 100 &F

]

[+

s

= S0 - ¥ WS tood supply
& Househald diets
£ bndividual intakes

Year

1 1 1 L ] i 1 i
1810 1820 1930 19403 18950 1860 1870 1980

1u.s. feod supgly, 19092-13=108 milligrams {mg)/capita/day;
household, 1956=108 ma/meal-at-home equivalent person/fday;
individual, 1965=61 mgfindividual/day {3-day averagel.

SOURCES: USDA : Data from the 1.5, food supply historical
series and 1955, 1965, and 1977-78 food consumption surveys.
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Serum vilamin C (mg/di)

Serum vitamin C {mg/d))

Vitamin C 2—1. Mean serum vitamin C for males, by race and age: 1976-80
2-

1O

- 21 White
% Biaci

b

o
]
]

[+]

[

L]
[

[+]
£
1

0.2 -

18-24
Age in ysars

NOTE: Vitarmin C measured in milligrams per deciliter {mg/dl}. See text for definitions.
SOGURCE: USDHHS: Data from the National Health and Nutrition Examination Survey.

Vitamin € 2—2. Mean serum vitamin C for females, by race and age: 1976-80
z_
LE

L&~ EZ Whitts

| o4

-

0.8
Ol =

0.2

o

NOTE: Vitamin C measured in miiligrams per deciliter {rgfdi}. See text for definitions.
SOURCE: USDHHS: Data from the National Health and Nutrition Examination Survey.
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Vitamin € 2—3, Mean serum vitamin C for males, by poverty status and age: 1976-80

Za Below poverty
=% Above poverty

S5-74

18-24 25-54
Ags in years

12-17

-1

18 © =

0.% -

(p/Bw) 9 URUBHA LINIES

"3

]

02

3-5

NOTE: Vitamin C measured in milligrams per deciliter {magfdl}. See text for definitions,

SOURCE: USDHHS: Data from the National Health and Mutrition Examination Survey,

1976-80

Vitamin C 2—4. Mean serum vitamin C for females, by poverty status and age

Z2 Below poverty

PR Above poverty

1.5

1.6 -

T T L) 1 T
3 N - = °
L=

- - Q
(ip/Bw) 9 ujuBiA Wnzeg

1
!
o

0.2~

B-24 2554

Age in years

1217

NOTE: Vitamin C measured in milligrams per deciliter {ma/dl}. See text for definitions,
SCURCE: USDHHS; Data from the Nationai Health and Nutrition Examination Survey,

146



Parcant

Vitamin C 2—5. Percent of males with low serum vitamin C
{less than 0.25 mg/dl}, by race and age: 1976-80

777720

8 |

35

&-1

12-17

NOTE: Vitamin C measured in milligrams per deciliter {mg/dl). G = Quantity zero. See text for definitions,
SOURCE: USDHHS: Data from the National Health and Nutrition Examination Survey.

Vitamin C 2—86, Percent of females with low serum vitamin ©
{less than 0.25 mg/dl), by race and age: 1976-80

Percont

0

el

3-S5

&-1

NOTE: Vitamin C measured in milligrams per deciliter {mg/di}). 0 = Quantity zero, Sse texr for definitions.
SOURCE: USDHHS: Data from the National Health and Nutrition Examination Survey.
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Percent

Percent

Vitamin C 2-7. Percent of males with low serum vitamin €
{less than 0.25 my/dl), by poverty status and age: 1976-80

zo_

m-.

16 - &Z4 Below poverty

=% Above powverty

-

=

104

s-

£ -

e

2_

o 0 oD BEEZRY W@ o

3-5 -1 2-17 5574
Age in years
NOTE: Vitamin € measured in milligrams per deciliter {mg/dl). 0 = Quantity zero, See text for definitions.
SOURCE: USDHHS: Cata from the National Health and Nutrition Examination Survey.
Vitamin C 2--8. Percent of females with low serum vitamin C
{less than 0.25 ma/dl}, by poverty status and age: 1976-80

zo_
18-

16 - 28 Below poverty

=¥ Above poverty

2
17 -
10 -

o~

& <

& -

2_

o g 0

3-S5 5=t 12-17

NOTE: Vitamin C measured in milligrams per deciliter {mgfdii. O = Quantity zero. See text for definitions.

Age in ysars

SOURCE: USDHHS: Data from the National Health and MNutrition Examination Survey.
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Minerals

Calcium

Description

Calcium, an essential mineral in the diet, is used in the formation
of bones and teeth and in the maintenance of bgne strength. Calcium is alse
used in muscie contraction, blood clotting, and maintenance of the integrity
of cell membranes. OQsteoporosis, a bone disorder characterized by decreased
bone mass and iacreased suscepltibility to fractures, is associated with low
calcium intake. (See Chapter 3.) However, several other factors, such as
age, sex, body weight, hormone use, and physical activity ievel, also influence
the development of osteoporosis. Although osteoporosis is a common condition,
good estimates of the prevalence of this disease are lacking.

Dietary intakes of calcium are assessed relative to the 1980 RDA. The
usual clinical biochemical indicators for assessing calcium status are not
applicable to survey populations, and therefore they are not available from
national surveys. For individuals 19 years of age and older, the RDA are
800 miiiigrams per day. The. foods highest in calcium are milk and cheese.
Broccoli and dark-green leafy vegetables alsc contain relatively large amounts
of calcium.

Major Findings

* Dietary levels of calcium averaged below the RDA. {See Chapter 3 for
a discussion of the association between low calcium intake and osteoporosis.)

. Women had lower dietary levels of calcium than men had. Postmenopausal
white women are at greater risk of developing osteoporosis and related
fractures than men are.

. Dietary levels of calcium were considerably Tower for the black than
for the white population, but the prevalence of osteoporosis was lower
among the black population. This apparent Tack of an association between
calcium intake and osteoporosis indicates the importance of factaors
other than diet in the development of osteoporosis.

] Dietary levels of calcium appeared to be associated with economic status,
but race and household composition were also important factors.

® The major and most economical source of calcium in household diets was
dairy products.

° Calcium provided by the 8.S. food supply was lower in 1982 (860 miliigrams
per capita per day) than in the mid-1940's but higher than during the
early part of the century.

Individual Intake

Calcium intakes by individuals (3-day dietary reports) in the 1977-78
Nationwide Food Consumption Survey averaged 87 percent of the RDA {Calcium 1-1).
Thirty-two percent of the survey population had intakes of at least the RDA,
and 58 percent had intakes of at least 70 percent of the RDA {chart 1-2).
Forty-seven percent of the survey population had diets providing at least
the RDA calcium-to-calorie ratios, and 76 percent had intakes of at Teast
70 percent of the RDA ratios.
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Dietary levels of calcium were notably lower for females than for males
(charts 1-1 and 1-3}. Calcium levels were lower for males 65 years of age
and over than for younger males, but not as Tow as for females.

Dietary levels of calcium differed more by race than by poverty status
(charts 1-1 and 1-4)}. Levels were notably higher for the white than the
black population, even when these groups were separated by poverty status.

Among the four regions of the country, calcium levels were highest in
the West and lowest in the South {charts 1-1 and 1-5). ievels of calcium
differed 1ittle by urbanization and season.

Household Food Use

Households with higher income per capita reported using food providing
more calcium per person than did lower income households (chart 1-6). However,
higher income households paid more for calcium than did lower income households;
that is, they obtained less calcium for each food dollar. The amount of
calcium per person in household diets differed 1ittle by Food Stamp Program
eligibility or participation., Among households eligible for the program,
calcium return per dollar did not differ by participation. However, eligibie
households obtained more calcium per dollar than did higher income households
that were ineligibie for the program.

Households using food with higher money value per person averaged more
calcium per person but less calcium per dollar than did households with lower
food costs. Smaller households used food with slightly more calcium per
person but less calcium per dollar than did larger households,

The milk, cream, and cheese {dairy products) group provided 60 percent
of the calcium in household diets {chart 1-7}. This food group also supplied
a large amount of calcium in relation to caiorie content and cost--about
3 times as much calcium per 1,000 Calories or per dollar as any other food
group.

Historical Trends

The per capita level of calcium provided by the U.S. food supply was
higher in 1982 than at the beginning of the century {chart 1-8). Because
a large proportion of dietary calcium comes from dairy products, the calcium
level of the food supply has closely followed use of these products. Calcium
levels were lowest during the World War 1 era and highest in the years
immediately following World War II. The trend in levels of calcium during
the Tatter half of the century may be related in part to the proportion of
children in the population, which increased rapidly in the mid-1940's and
thereafter declined., The slight downward trend in the levels of calcium
in the U.,S, food supply data since 1955 is reflected in data from USDA's
food consumption surveys.
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Calcium 1-1. Individual intakes, 1977-78: Mean percent of 1980 Recommended Dietary Allowances

{RDAJ}, by selected characteristics {3-day average}

[—187% RDA

All individusls:
Age and sex:
Males and feamales
Under | vear........ 1 184
1-8. ... 1 182
Males
S-18. . ... ... . | I ==
19=6B4. .. . ........... | YT
BS+. ... i ] 80
Females
S—18........ .. ... ... 1786
18-64............... 3 7e
B, ... : 71
Poverty status and race:
Above poverty, white [—__J 8%
Above poverty, black [ 172
Below poverty, white [T ] 86
Below poverty, black [ 71

SOURCE: USDA: Data from the Nationwide Food Censumption Survey.

Calcium 1-2. Individual intakes, 1977-78:
Cumulative percent of population having at least
specified percents of 1980 RDA in terms of
guantity and quantity-to-Calorie ratio (3-day
average)

10
c 7S
e
-
[ +]
S SOf
[+3 ®  Ouantity-to-Calorie ratie
Q O Quantity
o,
=
25¢
] L 1 L] L j 1
3} 25 S0 75 100 125 150

% Recommaended Dlatory Allowonces

Yrruncated at 150% RDA.
Example: 31% of the population had at least 100% RDA by
guantity, and 47% of the population had at least 100% RDA
by quantity-to-Calorie ratio.

SOURCE: USDA: Data from the Nationwide Food
Consumption Survey.
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Region:
Northeast. ... ....... 1 87
MNorth Cemiral....... | —+)
Seuth............... 78
HESt ................ :I 97
Urbanizel ion:
Central city........ 1 84
Suburbarm. ... ... ... )
Normetropolitam..... 1 86
Season:
SErirg. e e e 185
LM . . L e e [ ss
Fall ..o .. [ &9
Winter. .. ... .. .. ... —

Calcium 1-3. Individual intakes, 1977-78:
Cumulative percent of population having at
least specified percents of 1980 RDA, by
sex and age {3-day average)

&

100 By

Descending order at
100% RDA
& Children 78 years
¥ Males 8-18 vears
B Mates 19-54 vears
O Mates 65 years +
BE Femaies 9-18 years
@ Females 19-64 vears
{ Femalas 65 years +

|
al

H population
4]
(=]
T

25

0 25 S0 75 {00 150

% Recommended Dietary Al locuances

CRDAD

1T uncated at 150% RDA.
Exampla: 48% of children 1-8 years bad at least 100% RDA.

SOURCE: USDA: Data from the Nationwide Food
Consumption Survey.



Calcium 1-4. Individual intakes, 1977-78:
Cumulative percent of population having at
least specified percents of 1980 RDA, by
poverty status and race (3-day average)

10088
75t Descending order at i00% RGA
% A Above poverty, white
= O Eelow poverty, white
o & Above poverty, black
5 sof @ Below poverty, black
g.
[+
b
25
.Qts_—_:f-
. \ . . ¢ ®i
o 25 50 75 100 125 {50
% Recommended Dietary Al lowances

(RDAD

Tfeuncated at 160% RDA,
Example: 34% of above poverty, white population had at
least 100% RDA.

SOURCE: USDA: Data from the Mationwide Foad
Consumption Survey,

Calcium 1-5. Individual intakes, 1977-78:
Cumuliative percent of population having at
least specified percents of 1980 RDA, by
region {3-day average)

{ OOQ-—-QE%
NN
AN
Ny

~J
n
T

Descending order at

% population
o
o
1

100% RDA
[® West
25r @ North Central %
O Northeast A\ .%.
& South A\‘a__g:
' ] 1 1 ] I |
g z25 50 75 100 125 (50
% Recommended Dietory Allowances

CRDAD

Mruncated at 150% RDA.
Example: 40% of population in the West had at least 100%
ROA,.

SOURCE: USDA: Data from the MNationwide Food
Consurmpticn Survey.

Calcium 1-8. Household diets, spring 1977: Milligrams {mg) per person and per dollar’s worth of food used

at home, by selected characteristics

mg per person i

mg per dollar

2 per doy
Income, per captto
Undar $2,25CG............... C 1 989 8GN SR2
$3,500-4,999. ... ... ....... [ ] {896 479
27,800 and over .. .......... [ 3 1138 RXXRE 367
Food stamp program
Participating.............. [ —1 1975 OO 487
Eligible, not participatingl 1 1838 ses
Mot eligible............... — 1 1138 RIEXZR 447
Yealkly monay value of food3‘4
$ 811,99, ... ... .. 1 2is XXX 557
$12-15.99. . . ... . ... ... ... i ] @38 EXEXFA SIS
FIB-18.88. ... ... i i —1 1176 465§
$20-29.98., .. ... ... ... ( I 1380 RXRXEA 497
Numbar of household mambers
R = 1 1297 385
0 2 [ 1 1996 FXAERES 439
B or MOre. . ... v iunnnrann — ] {987 BERSNNTE 548

Thieal-at-hame equivalent person.
1876 haousehold income before taxes.

3Data for yvear 1977-78.
Per meal-at-home equivalent persen per week.
Excludes roomers, boarders, and employess.

SCURCE: USDA: Data from the Nationwide Food Consumption Survey.
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Calcium 1-7, Household diets, spring 1977: Contribution of food groups

% total milligroms/ milligroms/
calclum 1,000 Calories dollar‘s worth
of food group of food group

B04
Milk, cream, cheese e E] 1726 I:I 2231
184
u 257 D 632
75
D 464 |:| 275

Grain preoducts
Vegelables

1
Other protein focds

Meat, poultry, fish

Misce! laneocus
Sugar, sueets

Fats, oils

14

C
<
G
C
Fruit Cy [ 24 [ ree
G
€,
<,

1Meat, pouitry, fish mixtures, and eggs, beans, and nuts,
Coffes, tea, alcoholic beverages, and foods of little nutritive value.

SOURCE: USDA: Data from the Nationwide Food Censumption Survey.

Calcium 1-8, U.8. food supply, household diets,
and individual intakes: Percent of base years?

I
o

100

% bose vears

g
L]

- B,
— —
e’ Sy

o W .S, food supply
& Household diets
& individoal intakes

L L] L] L 1 1 ]
1910 1920 1930 1940 1950 1960 1870 1980

Yeaear

1u.5. food supply, 1808-13=750 milligrams {fg)/capitalday;

household, 1955=1,240 mg/meal-at-home equivalent person/day;

individual, 1265=793 mg/individual/day {3-day average).

SOURCES: USDA: Data from the U.S. food supply historical

series and 1985, 1868, and 1977-78 food consumption surveys.
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Phosphorus

Description

Phosphorus is an essential mineral in the diet. Phosphorus forms an
insoluble compound with calcium that gives rigidity and strength to bones
and teeth., As a part of other compounds, phosphorus is involved in a diversity
of chemical reactions, including the release of energy from fat, protein,
and carbohydrate; the absorption and transportation of nutrients; and the
formation of genetic material, cell membranes, and many enzymes. Dietary
deficiencies of phosphorus are very unlikely. Although various experimental
studies have suggested that calcium utilization may be decreased when the
dietary phosphorus-to-calcium ratio is abpormally high, more recent evidence
indicates that this is not a practical concern.

Dietary intakes of phosphorus are assessed relative to the 1980 RDA,
but biochemical or other health indicators of phosphorus status were not
available from national survey data. For individuals 19 years of age and
older, the RDA are 800 milligrams per day. Food sources of protein, such
as dairy products, meat, poultry, and fish, are also sources of phosphorus.

Major Findings

® National survey data indicate that the phosphorus intake of the U.S.
population is adequate.

. Dietary levels of phosphorus averaged above the RDA. Levels were higher
for males and the white population than for females and the black population.

. Dietary levels of phosphorus appeared to be positively associated with
economic status.

] The major and most economical scurce of phosphorus in household diets
was dairy products.

] Phosphorus provided by the U.S. food supply was about the same in 1982
(1,470 milligrams per capita per day) as at the beginning of the century.

Individual Intake

Phosphorus intakes by individuals {3-day dietary reports) in the 1977-78
Nationwide Food Consumption Survey averaged 136 percent of the RDA (Phosphorus
1-1}). Almost three-fourths of the survey population had intakes of at least
the RDA, and 92 percent had intakes of at least 70 percent of the RDA {chart
1-2}. Ninety-six percent of the survey population had diets providing at
least the RDA phosphorus-to-calorie ratios.

Dietary leveis of phosphorus were higher for males than for females
{charts 1-1 and 1-3). Levels were highest for children under 1 year of age
and males 19-64 years, and they were lTowest for females 9-18 years of age.

Phosphorus levels in diets were higher for individuals above poverty
than for those below poverty in both the white and biack populations {charis
1-1 and 1-4). In both economic groups, levels were higher for the white
than for the black population.

Among the four regions of the country, phosphorus levels were highest
in the West and Towest in the South (charts 1-1 and 1-5). Levels of phosphorus
differed Tittle by urbanization and season.
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Householid Food Use

Households with higher income per capita reported using food providing
more phosphorus per person than did Tower income households (chart 1-6).
However, higher income households paid more for phosphorus than did lower
income households; that is, they obtained less phosphorus for each food dollar.
Among households eligible for the Food Stamp Program, participants used food
slightly higher in phosphorus per persen but similar in phosphorus per dollar
to food used by nonparticipants. Compared with higher income households
that were ineligible for the program, participating households used food
differing 1ittle in phosphorus per person but higher in phosphorus per dollar.

Households using food with higher money value per person averaged more
phosphorus per person but Tess phosphorus per dollar than did households
with lower food costs. Smaller households used food with more phosphorus
per person but less phosphorus per doilar than did larger households.

Two food groups--milk, cream, and cheese {(dairy products) and meat,
pouliry, and fish--provided 30 and 27 percent of the phosphorus in household
diets, respectively (chart 1-7}. Grain products, also an important source,
provided 20 percent of the phosphorus. Dairy products suppiied the most
phosphorus per 1,000 Calories and per dollar of food group. The miscellaneous
group is high in phosphorus per 1,000 Calories because certain included foods
contain some phosphorus and the group as a whole is very low in calories.

Historical Trends

The per capita Tevel of phosphorus provided by the U.S. food supply
remained fairly constant from 1909-13 to 1982 (chart 1-8). Exceptions were
low levels during the World War I era and the depression of the 1930's and
high levels in the mid-1940's. The phosphorus Tevel peaked at 1,700 milligrams
per capita per day in 1346, when use of dairy products was high. A decline
in the phosphorus level by 1950 refiected a 10-percent decline in use of
dairy products.

Early in the century, phosphorus was provided primarily by three food
groups: 28 percent by grain products, 25 percent by dairy products, and
21 percent by meat, pouliry, and fish. Although these food groups remained
major sources of phosphorus, their relative contribution changed considerably
during the century., Use of grain products was halved; use of dairy products
shifted from whole to lowfat mitks and more cheese; and use of meat, poultry,
and fish increased. As a result, 13 percent of the phosphorus in the 1982
food supply was provided by grain products; 34 percent by dairy products:
and 28 percent by meat, poultry, and fish.
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Phosphorus 1-1. Individual intakes, 1977-78: Mean percent of 1980 Recommmended Dietary Allowances

{RDA)}, by selected characteristics (3-day average)

All individuals:

Age and sex:

Males and females

Under 1| vear........ C——— 289

1=8. .. . C—— 138
Moles

8-18. ... ... . 1 135

19-64. ... ..., ... .. 1) 176

B5S+. ... ... 1 {4s
Females

S-18....... . ... ..., [——

18-64. ... .. ......... 1 19

B85+, . ... L. C__11iis
Poverty status and race:

Above poverty, white [____1 138

Above poverty, black [___] 124

Below poverty, white [__1 129

black 7115

Be I oW pover {'.Y,

1 138% RDA

Region:
Northeast ... ... ... .. 1 1386
Nerth Central....... —— 1 137
South............... 1 129
West .. ..... ......... 1 147
Urbanizotion:
Central city........ | E— P
Suburban., . ... ... ... [ 138
Normmetropoiiton. . ... 1135
Secson:
Sprinmg....... ... ... 3138
Summer . . ... ......... C_— 134
Fallb, . 1137
Winter. ... .......... [ 138

SOURCE: USDA: Data from the Nationwide Food Consumption Survey,

Phosphorus 1-2. Individual intakes, 1977-78:
Cumuiative percent of population having at
least specified pereents of 1980 RDA in terms
of quantity and quantity-to-Calorie ratio {3-day

average)
100 O
c 75k
[+
o
‘__‘; SOk ® Quantity-to-Calorie ratio
o O Quantity
Q
2
=
231
r ! : L L ' |
g 25 SO 75 100 125 150

% Recommended Dietary Allowancaes

ITruncated at 150% BDA,
Example: 72% of the population had at least 100% RDA by
quantity, and 98% of the population had at least 100% RDA
by quantity-to-Calorie ratio.

SOURCE: USDA: Data from the Nationwide Food
Consumption Survey.

Phosphorus 1-3. Individual intakes, 1977-78:
Cumulative percent of population having at
least specified percents of 1980 RDA, by sex
and age {3-day average)

100 ED—2

~
an
T

Descending order at
100% RDA
B Mates 19-52 years
O Males 65 years +
X Maies 9-18 years
A Children 1-8 years

% population
o
o)
T

25 @ Females 19-64 years
&{ Femaies 85 years +
B Females 9-18 years
| 1 £ L L i 1
0 25 S0 75 160 125 150
% Recommended Dietary Allowances

C(RDAD

Truncated at 150% RDA.
Example: 91% of males 19-64 vears had at least 100% RDA.

SOURCE: USDA: Dats from the Nationwide Food
Consumption Survey,
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Phosphorus 1-4, Individual intakes, 1977-78:
Cumulative percent of population having at
least specified percents of 1980 RDA, by
poverty status and race {3-day average)

H OM.‘“&W‘-‘Q
¢ 75F
¢
E
S5 5Ot
% Descending order at 100% RDA
a £ Above poverty, white
4
| [ Above poverty, black
25 O Betow poverty, white \.
@ Below poverty, black
] 1 1 i 1 1 1
G 25 50 7S 100 125 150
% Recommended Dietary Allowances

{RDAZ
T runcated at 150% RDA.

Example: 75% of above poverty, white population had at Jeast

1005 RDA.

SOURCE: USDA: Data from the Nationwide Food
Consumption Survey,

Phosphorus 1-5. Individual intakes, 1977-78:
Cumulative percent of population having at
least specified percents of 1980 RDA, by region
{3-day average)

1009

M.’A!Q

"

//’J’

Descending order at 100%EDA K?

% population
an
o

X) West z
25+ @ North Central
O Mortheast
A South
L 1 1 ' 1 1 1
g 25 50 75 100 125 150
Y% Recommended Dietary Allocwonces
CRDAD

Fruncated at 150% RDA.
Example: 779 of population in the West had at least 100%

RDA.

SOURCE: USDA: Data from the Nationwide Food
Consumption Survey,

Phosphorus 1-6. Household diets, spring 1977: Milligrams {mg) per person and per dollar’s worth of food

used at home, by selected characteristics

mg per person !

mg per dollar

. ay
Income, per copita
Under $2,250. ... ........... 1 1821 EERA 822
$3,500-4,888. . ............ [ 1 1744 747
£7.800 and over . ... ... ..... C 1 {818 B 618
Food stamp program 3
Participating.............. f ] {1882 869
Eligible, not participating| ] {731 EXR 838
Not eligible......... e [ ] 1835 &KX 726
Waalkly money value of food 3.4
$ 8-11.99............ . ..... 1 1319 KXXH 895
$i12-15.99. ... ... .. ... .. ... 1 18634 =3 818
$i6-19.98. . ... . ... .. ... .... [ 1 1915 T3 758
$20-29.98. . . ... . ... .. . ..., [ 1 2313 X 683
Number of household rm=.-n\'|E:w=.-r‘s5
2 I 1 20141 R 658
= 5 I ] 1827 B 732
B Or MOre. «ov e e, i 1 1688 R 8473

1Meal-at-home eguivalent person.

219?’&‘: household income before taxes.
Data for vear 1977-78.
Per meal-at-hoeme equivalent person per week.
Exciudes roomers, boarders, and employees.

SOURCE: USBA: Data from the Nationwide Food Consumption Survey.



Phosphorus 1-7. Household diets, spring 1977: Contribution of food groups

% total mil|igroms/ milligroms/ % monay
phosphorus 1,000 Caolories deliaor’s worth voluae
of food group of food group
2%
Milk, cream, chaese GSGX l: 1418 l: 1833 el
27% 345
Mest, poultry, fish O D 640 D 584 G
204 2%
Graim products O [ ] ser [ e (*
1 8% 4%
Other proteln foods e D 942 :’ 1494 G
X 12%
Vegetables G D 768 D 454 e
3% a%
Miscel |l onecus e ,:I 1@58 D 284 e
2% B4
Fruit 6 D 293 D 213 e
2% 8%
Sugar, sweaats G [l o8 U 187 @

Fate, cils <1%

N
==

®

®
L]
»

1Meat, paultry, fish mixtures, and eggs, beans, and nuts.
Cotfee, 1ea, alcoholic beverages, and foods of little nutritive value,

SOURCE: USDA: Data from the Mationwide Food Consurmnption Survey.

Phosphorus 1-8. U.S. food supply: Percent of
hase years'

a
o
T

IOO“\/\/—\_,_/'AWN

% base yeors

el
O
1

] I 1 L L L] i 1
1910 1920 1830 1940 1850 1860 1970 1930
Year

14.5. fo0d suppty, 1908-13=1,5610 milligrams/capitaiday.

SOURCE: USDA: Data from the U.5. food supply historical
series.
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Magnesium

Description

Magnesium, an essential mineral in the diet, is used to build bones,
synthesize proteins, release energy from muscle gliycogen, and regulate body
temperature and blood pressure. Individuals can apparentiy adapt to a wide
range of magnesium intakes., Deficiency usually results only from conditions
which 1imit absorption or increase excretion, such as alcoholism; prolonged
nausea or diarrhea; and prolonged infusion with magnesium-free parenteral
fluids, usually in association with prolonged Tlosses of gastrointestinal
fluids. Symptoms of deficiency include muscle spasm, tremor, nausea, anorexia,
apathy, convulsions, and coma.

Dietary intakes of magnesium are assessed retative to the 1980 RDA,
but biochemical or other health indicators of magnesium status were not available
from national surveys. The RDA are 350 milligrams per day for males 19 years
of age and older and 300 miiligrams per day for females of the same age.

Food sources of magnesium include whole-grain products, dry beans, nuts,
most dark-green vegetables, and milk. Food composition data for magnesium
were Jess reliable than those for other nutrients in 1977,

Major Findings

] The magnesium intake and status of the U.S. population require further
investigation.

] Dietary Jevels of magnesium averaged below the RDA, but there was no
obvious clinical evidence from national surveys of widespread health
probiems related to magnesium deficiences.

® Dietary levels of magnesium were Tower for women and the black population
than for men and the white population.

) Dietary levels of magnesium appeared to be positively associated with
economic status.

. The major source of magnesium in household diets was grain products,
but vegetables, dairy products, and meat, poultry, and fish were also
important sources.

. Magnesium provided by the U.S. food supply was about 18 percent lower
in 1982 (331 milligrams per capita per day) than at the beginning of
the century. Decreased use of grain products was primariiy responsible.

Individual Intake

Magnesium intakes by individuals (3-day dietary reports} in the
1977-78 Nationwide Food Consumption Survey averaged 83 percent of the RDA
{Magnesium 1-1). Twenty-five percent of the survey population had intakes
of at least the RDA, and 61 percent had intakes of at least 70 percent of
the RDA {chart 1-2). Forty-four percent of the survey population had diets
providing at least the RDA magnesium~-to-calorie ratios, and 89 percent had
intakes of at least 70 percent of the RDA ratios.

Dietary levels of magnesium were higher for children under 9 years of
age than for older individuais {charts 1-1 and 1-3). For all age groups
surveyed, magnesium levels were higher for males than for females.
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Dietary levels of magnesium differed more by race than by poverty status
(charts 1-1 and 1-4). Levels were higher for the white population than for
the black population, even when these groups were categorized by poverty
status. For both racial groups, levels were slightly higher for individuals
above than below poverty.

Magnesium Tavels were higher in the Wesi than in the South, with the
Northeast and North Central regions midway between (charts 1-1 and 1-5}.
Levels of magnesium differed little by urbanization and season.

Household Food Use

Households with higher income per capita reported using food providing
more magnesium per person than did Tower income households {chart 1-6).
However, higher income households paid more for magnesium than did lower
income households; that is, they cobtained less magnesium for each food doliar.
Among households eligible for the Food Stamp Program, participants and
nonparticipants used food differing iittie in magnesium per person or per
dollar. Compared with higher income households that were ineligible for
the program, eligibie households used food slightly lower in magnesium per
person but siightiy higher in magnesium per dollar.

Households using food with higher money value per person averaged more
magnesium per person but less magnesium per dollar than did households with
lower food costs. Compared with Targer households, smaller households used
food with more magnesium per person but Tess magnesium per dollar.

Grain products provided 21 percent of the magnesium in household diets
{chart 1-7), The food groups next in importance as sources of magnesium
were vegetables; milk, cream, and cheese; and meat, pouliry, and fish. The
food group called "other protein foods," which includes mixtures of meat,
poultry, and fish, as well as eggs, beans, and nuts, was the most economical
source of magnesium. The misceilaneous group is high in magnesium per
1,000 Calories because certain inciuded foods contain some magnesium and
the group as a whoie is very low in caleries.

Historical Trends

The Tevel of magnesium provided by the U.S. food supply was highest
in 1909, 411 wmilligrams per capita per day, and almost that high in 1946
(chart 1-8). The early peak in the magnesium level is attributed to high
use of grain products, which declined thereafter. The midcentury peak in
magnesium level is attributed to high use of dairy products. Thereafter,
magnesium in the food supply declined to its Towest level, 330 milligrams
per capita per day in 1981.

Throughout the century, about 40 percent of the magnesium in the food
supply has been provided by grain products and dairy products. From 1909-13
to 1982, magnesium from the use of grain products declined 58 percent. Decreased
use of potatoes also contributed to the overall deciine. These declines
were not offset by increased quantities of magnesium from increased use of
the meat, pouliry, and fish group and dairy products.
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Magnesium 1-1. individual intakes, 1977-78: Mean pereent of 1980 Recommended Dietary Allowances

(RDA), by selected characteristics {3-day average)

Al individuols: [ 1e3¥% RDA
Age and sex:
Males and fTemales
Under | vear........ 1 i94
-8, . . — 182
Mgieg
—18. .. ... e, 7 s2
i1I8-84...... .. ... .. .. 187
BS+ ., .. 1 se
Females
918, .. .. ... 376
19-84 . ... ... ... .. — 73
B+, e 378
Poverty status and race:
Above poverty, white [18S
Above poverty, black [174
Below poverty, white [C] 82

black [ 3 714

Beliow poverty,

SOURCE: USDA: Data from the Nationwide Food Consumption Survey.

Magnesium 1-2. Individual intakes, 1977-78:
Cumulative percent of population having at
least specified percents of 1980 RDA in terms
of guantity and quantity-to-Calorie ratio (3-day
average}

10

-

in
T
-

®  CGuantity-to-Calorie ratio
0 Quantity

% populatton
4N
o]
T

[\
7]
¥

i L L ) ] —1
g 25 S0 75 i00 125 150

% Recommanded Dletary Allowances

Vfruncated at 150% RDA.
Exampie: 25% of the population had at least 100% RDA by
quantity, and 44% of the population had at least 100% RDA
by guantity-to-Calorie ratic.

SOURCE: USDA: Data from the Nationwide Food
Consumption Survey.
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Region:
Northeast ., . ... ... ... ) &z
North Centreal....... 1 84
South............... 1 78
West . . ... ... ... ... [ —-1
Urbanizatfon:
Central city........ —— 8!
Suburban. . ... ....... | — -5
Nonmetropolitar., . ... 1 83
Segson:
Spring. ... ...... ... 1 8t
Summer . ............. &2
Fall... . ... ... .. 184
Winter. ... ....... ... 1 84

Magnesium 1-3. Individual intakes, 1977-78:
Cumulative percent of population having at
least specified percents of 1980 RDA, by sex
and age {3-day average)

100>
75 ON
§ o
- Descending order at A\
e 100% RDA
2 581 A Children 148 vears
Q B tiales 1964 years
2 X Males 8-18 years
= o5l O Males 65 yeaars +
(= Females 3-18 years
@ Fernales 19-64 \rears‘l
O Females 65 years +1 4
1 1 ] L ,-. :#; 2
0 25 50 75 100 125 150
% Recommended Dietary Al lowances

CRDAD
1 Equal at 100% RDA,
2T runcated at 150% RDA.
Example: 48% of children 1-8 years had at least 100% RDA.

SOURCE: USDA: Data from the Nationwide Food
Consumption Survey.



Magnesium 1-4. Individua! intakes, 1977-78:
Cumulative percent of population having

at least specified percents of 1980 RDA,

by poverty status and race {3-day average)

1004

Bescending grder at 100% RDA
£ Above poverty, white
O Below poverty, white
(@ Above poverty, black

L\. Below poverty, black
-KZ
| ]

far
1*‘!1

=]
111
T

4 population
n
O
Ll

[\V]
n
T

g 25 50 75 6o 125 150

# Recommended Dietory Al lowances

CRDAD

"Truncated at 150% RDA.
Example: 27% of above poverty, white population had at
least 100% RDA.

SCURCE: USDA: Data from the Nationwide Foad
Consumption Survey.

Magnesium 1-5. Individual intakes, 1977-78:
Cumulative percent of population having at
least specified percents of 1980 RDA, by
region {3-day average)

100@—\2‘:
A
c 75k
G
> »
[+]
5 S6F . \
o Cescanding order at
4 100% RDA L/
5 X West \\
25F @ North Central )
O Northeast \\
A South ﬁh.
| 1 L 1 tA‘ .&A‘ 1
8] 25 ST 75 100 125 150
% Recommended Dietary Allowances

CRDAD

TTruncated at 150% BOA.
Example: 35% of population in the West had at least 100%
ROCA.

SCURCE: USDA: Data from the Nationwide Food
Consumption Survey.

Magnesium 1-6. Housshold diets, spring 1977: Milligrams {myg) per person and per dollar’s worth of food

used at home, by selected characteristics

mg per persom1

mg per dollar

day
Trceme, per capita
Under $2,250. ... ........... [ — 1 3808 183
$3,500-4,Q999. . ... ... ... f ] 394 169
$£7.800 and over . .. ... ......  — 1 441 XXX 142
Food stamp program
Participating. .. .. ... ...... [ ] 384 182
Eligible, not participatingl 1 385 187
Not eligible. .. .. .. .. aqi i | 422 B0 167
Healkly money value of food 4
$ 8~11.89. .. ... .. ... ... ™1 288 187
$12-15.99 . . ... oL i 1 366 183
$16-19.99 .. .. .. ... ... ... f 1 435 BXZXZ3 178
$20-29.98 . .. L. C 1 537 AR 158
Number of household members
1 f I 468 RREXEXR 154
G 2 [ 1 414 BEXESA 166
B or more. . ... . ... .. ... ... — — 3 368 EROAESS 184

'Meal—at-home equivalent person.
1976 household income before taxes.
Cata for yvear 1977-78.
Per meal-at-home equivalent person per week.
Excludes roomers, boarders, and empioyees.

SOURCE: USDA: Data from the Nationwide Food Consumption Survey.



Magnesium 1-7. Household diets, spring 1977: Contribution of food groups

% total mitligroms/ milligroms/ % money
/m‘cgze:ium 1,000 Caleries dollar’‘s worth value
of food group of food group

21% I:I 121 I:l 228 612%

124

Grain products
Vegetables
Milk, crecm, cheese

Maat, poultry, fish

C,
<,
C
<
Miscel laneous | C)
<
€/
€,
C;

B
ES

2
Other preotein foods

o
¥

Fruit

(]
Fy

Sugaor, sweets

1]
w

<i%

N
oROoROJORCICHR

Faots, oils

1Coffee, tea, alcoholic beverages, and foods of littie putritive vaiue,
Meat, poultry, fish mixtures, and eggs, beans, and nuts,

SOURCE: USDA: Data from the Nationwide Food Consumption Survey,

Magnesium 1-8. U.S. food supply: Percent of
base years?

o
Q
T

MM

% base years
o
&

L)
Q
T

—_—

L] L 1 i L4 1 L 1
1910 1920 1930 1240 {1850 1960 {970 18980
Yeaar

1.5, food supphy, 1808-13=402 milligrams/capita/day.

SOURCE: USDA: Data from the U.8. food supply historical
serias,
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iron

Description

iron, an essential mineral in the diet, functions primarily as a carrier
of oxygen in the body. As part of hemoglobin, iron carries oxygen in blood;
as part of myoglobin, it carries oxygen in muscles. Because iron is a part
of hemoglobin, it has an essential role in red blood cell formatica.

The most ccmmon manifestation of impaired iron status is iron-deficiency
anemia, a condition in which the size and number of red blood cells are reduced,
This condition may result from inadequate dietary intake or blood loss.

Iron intakes high enough to cause harmful effects are unlikely when the diet
is composed of conventional foods, but misuse of iron supplements, especially
accidental ingestion by young children, can result in poisoning.

Dietary intakes of iron are assessed relative to the 1980 RDA. The
RDA are 10 milligrams per day for maies 23-50 years of age and 18 milligrams
per day for females of the same age. WNumerous health indicators are availabie
for assessing the iron status of the population. The following measurements
are made on blood: Hemogiobin, hematocrit, red blood cell count, mean corpuscular
volume, mean corpuscular hemoglobin, mean corpuscular hematocrit, erythrocyte
protoporphyrin, serum iron, total iron-binding capacity, transferrin saturation,
and serum ferritin.

Food sources of iron include liver, red meat, whole-grain and enriched
grain products, egg yolk, beans, nuts, and dark-green Teafy vegetables,

However, the ability of the body to absorb and utilize iron from various

foods varies considerably. The iron in meat, poultry, and fish is more biclogically
available--that is, it is absorbed and utilized more readily than irosa in

other foods--and the presence of these animal products in a meal increases

the biological availability of iron from other foods. The presence of ascorbic

acid (vitamin C} in a meal also increases iron absorption.

Major Findings

Y Dietary levels of iron averaged below the RBA for children 1-8 years,
males and females 9-18 years, and females 19-64 years. Estimates of
dietary levels of biologically available iron also were Jow.

] {linical and biochemical tests of iron status indicated that children
1-5 years, black females 12-17 years, and poor females 25-54 years had
the highest prevalences of impaired iron status.

] Dietary iron levels by poverty status and race differed more for males
than for females: White males above poverty level had higher levels
than black males below poverty had.

(] Rlack individuals tended to have slightly higher prevalences of abnormal
biochemical and hematological values than did white individuals.

. Income below the poverty level was associated with higher prevalences
of abnormal iron status in children 1-5 years of age and females 25-54 years.

] The major sources of iron in household diets were grain products and
the meat, poultry, and fish groupn.

. Iron provided by the U.S. food supply was higher during the second half

of the century than during the first haif. In 1982, the iron level
was 16.6 milligrams per capita per day.

164



Individual Intake

Iron intakes by individuais {3-day dietary reporis) in the 1977-78
Nationwide Food Consumption Survey averaged 103 percent of the RDA (Iron 1-1}.
Forty-four percent of the survey population had intakes of at least the RDA,
and about two-thirds had intakes of at least 70 percent of the RDA {chart 1-2).
Fifty-eight percent of the survey population had diets providing at Teast the
RDA iron-to-calorie ratios, and 85 percent had intakes of at least 70 percent
of the RDA ratios.

Children 1-8 years, males 9-18 years, and females 9-64 years of age
had iron intakes averaging below the RDA {chart 1-1). Of these groups, children
and males had higher average intakes, but less than 40 percent of either
group had intakes equal to or above the RDA (charts 1-1 and 1-3}. Females
9-18 and 19-64 years of age had the lowest intakes, with fewer than 20 percent
in these groups having intakes equal to or above their RDA. Although females
65 years of age and over had average intakes above the RDA, their intakes
were considerably lower than intakes of males in the same age group.

Individuals above poverty level had higher dietary levels of iron than
individuals of the same race below poverty (charts 1-1 and 1-4)}. - Levels
were scmewhat higher for the white than for the black population, especially
for those below poverty. Dietary iron levels of persons 19-64 years of age
differed more by poverty status and race among males than among females {chart
1-5}. Levels were higher for males above poverty level than for those below
poverty in the same racial group. For both economic groups, white males
had higher dietary levels of iron than black males had. Levels were low
for all subgroups of females.

Iron levels differed 1ittle by region, urbanization, and season {charts
1-1 and 1-6).

Estimates of dietary leveis of biologically available iron, taking into
account the presence at meals of meat, poultry, and fish and ascorbic acid,
are not closer to recommended levels than the iron intake data indicate {Raper
et al., 1984),.

Household Food Use

Households with higher income per capita reported using food slightly
higher in iron per person than did lower income households {chart 1-7).
However, higher income householids paid more for iron than did lower income
households; that is, they obtained less iron from each food doliar. Among
households eligible for the Food Stamp Program, participants used food higher
in iron per person but similar in iron per dollar to that used by
nonparticipants. Compared with higher income households that were ineligible
for the program, participating households used food slightly higher in iron
per person and also higher in iron per dollar,

Households using food with higher money value per person averaged wmore
iron per person but less iron per dollar than did households with Tower food
costs. Smaller households used food with more iron per person but less iron
per dollar than did larger households,

Grain products and the meat, poultry, and fish group provided 35 and
32 percent of the iron in household diets, respectively {chart 1-8). Grain
products supplied the most iron per dollar's worth of food group, about three
times as much as the meat, poultry, and fish group. The other protein foods
group, which included eggs and beans, was alsc an economical source of iron.

Historical Trends

The per capita level of iron provided by the U.S. food supply was higher
in 1982 than at the beginning of the century {chart 1-9). As use of grain
products decreased, the leve]l fluctuated downward in the early part of the
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century to a low point in 1935. The level rose fo a peak in the mid-1940's
because of the introduction of enriched flour and bread. This was followed
by a decline of about 10 percent by 1950, attributed to continued decreases
in the use of grain products and a 10-pound per capita per year decline in
use of meat. Thereafter, the level rose slowly because of widespread use

of enrichment and fortification and increased use of the meat, poultry, and
fish group. Data from USDA's food consumption surveys indicate a very slight
increase in the iron level of household diets and intakes by individuals
since the mid-1950's,

Impaired iron status

In the 1976-80 National Health and Nutrition Examination Survey (NHANES 11},
numerous hematological and biochemical assessments related to iron status
were performed on subsamples of examined persons. These included hemogliobin,
hematocrit, red blood cell count, mean corpuscuiar volume (MCY), mean corpuscular
hemoglobin, mean corpusculiar hemogiobin concentration, erythrocyte proioporphyrin,
serum iron, total iron-binding capacity, transferrin saturation, and serum
ferritin.

It is generally agreed that the most common single nutritional deficiency
in most countries is iron deficiency. Iron deficiency can resulf from nutritional
causes or from blood less. 1Iron deficiency resulting from a dietary intake
inadequate to meet normal physiological needs is often cited as the major
source of iron deficiency in many subpopulations.

Three stages generally are identified in the process of iron depletion.

In the first stage, iron stores are reduced, Plasma or serum ferritin has

been shown to be a useful indicator of storage iron in normal subjects,

The second stage involves a severe reduction in iron stores resulting in

a state of iron-deficient red blood cell production., Transferrin saturation

and erythrocyte protoporphyrin are offen used as indicators of this moderate
degree of iron daficiency. The third and most severe state involves frank

anemia with small pale-red blood cells, This latter stage of iren-deficiency
anemia is reflected by reduced MCVY and hematocrit values and decreased hemoglobin
concentrations.

Numercus methods have been used to estimate the prevalence of iron deficiency
and iron deficiency anemia in population groups. An expert scientific working
group established to assess the iron nutritional status of the U.S. population
based on NHANES II data (l.ife Sciences Research QOffice, Aug. 1984) concluded
that no single biochemical indicator is diagnostic of iron deficiency. The
use of several indicators of iron status together provides a much better
measure of iron status, The following indicators of iron status are used
for the NHANES I1 data:

. Serum ferritin is used as a measure of iron stores for those 3-74 years
of age.

) Transferrin saturation is used as a measure of deficient iron stores.

) MCY is used as a measure of altered erythropoiesis.

. Erythrocyte protoporphyrin is measured because an accumulation of free
protoporphyrin in the erythrocytes is associated with a fall in transferrin

saturation when iron stores are deficient,.

However, these indicators can be affected by inflammation as well as diron
deficiency; this is especially true in the older age groups.

166



The expert scientific working group decided to define impaired iron
status as abnormal values for at least two out of three iron status indicators,
Two models used to determine the prevalence of abnormal iron status were
{1} the ferritin model, in which serum ferritin, transferrin saturation,
and erythrocyte protoporphyrin were the indicators used, and (2) the MCY
model, in which MCV, transferrin saturation, and erythrocyte protoporphyrin
were the indicators used. The ferritin model represents a less severe impairment
in iron status because only indicators of the first and second stages of
iron deficiency are used. The MCY model reflects the third and most severe
stage of altered red cell formation because MCV is used. This model might
be expected to produce lower prevalences of two or three abnormal values
for iron indicators than the ferritin model does.

The criteria used t0o assess the iron status of the U.S. population based
on NHANES II data and the MCV model are follows:

Erythrocyte

Age Transferrin protoporphyrin Mean corpuscular
in saturation {micrograms per deciliter volume
years {percent) red biood cells) {femtoliters)
1-2 <12 >80 <73

3-4 <14 =75 <75

5-10 <15 >70 <76

11-14 <16 =70 <78

15-74 <16 =70 <80

The working group used several approaches to derive these cutoffs for abnormal
values of the various iron status indicators, including evidence based on
empirical and clinical studies. The MCV model was selected for this report
because (1) the model could be applied to the entire NHANES II population
(persons 1-74 years of age, excluding pregnant women}, and (2} the model
operationally represented the third and most severe state of altered iron
status~~iron deficiency anemia.
The prevalence of impaired iron status using the MCY model is presented
in Iron 2-1 through 2-4. The subgroups with the highest prevalences, young
children and females, are those that have been identified in previous studies
to be at the highest risk of iron deficiency anemia. All other groups had prevalences
iess than 4.5 percent, with young adult males having the lowest prevalence,
tess than 1 percent.
Children 1-2 years of age had the highest prevalence of impaired iron
status using the MCVY model., Data for this group are shown in the following
table. The prevalence of impaired iron status was significantly higher in
children 1-2 years of age whose family incomes were below poverty level {20.6 percent)
than in the group above poverty (6.7 percent). Black children had a slightly
higher prevalence than white children (10.9 vs. 8.4 percent}, but the difference
is not statistically significant,
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Percent of children 1-2 years of age with impaired iron status,1 by race
and poverty status: Second National Health and Nutrition Examination Survey,
1976-80

Percent with Standard

Race and Number impaired error of
poverty status examined iron status the percent

Race
White.ooeiinianines 434 8.4 1.5
Black.e i iierennnnnen 89 10.9 3.0
Poverty status
Below poverty level.. 121 20.6 4.1
Above poverty level.. 409 6.7 1.2

15 or 3 abnormal values for irom status indicators using the mean corpuscular
volume model.

SOURCE: Life Sciences Research Office, Aug., 1984,

Charts 2-1 and 2-2 show the prevalence of impaired iron status by age
and race, For males, the prevalence of impaired iron status was higher for
the black than for the white population except for the age group 18-24 years.
For females, no consistent pattern was observed,

Charts 2-3 and 2-4 present the prevalence of impaired iron statys by
age and poverty status. For the two subgroups with the largest overall prevalence
of impaired iron status--chiidren 3-5 years of age and females 25-54 years
of age--the prevalence of impaired iron status was higher for the group below
poverty level than for the group above poverty level, Among the elderly,
the prevalence for the group below poverty level was higher than that for
the group above poverty level.
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Iron 1-1. Individual intakes, 1977-78: Mean percent of 1980 Recommended Dietary Allowances {RDA},

by selected characteristics {3-day average)

individuals:

Al

Age cond sex:

Maoles and females
Under 1

Year. . ... | a—
1_8 ................. l: g!
"sits —
=18, ... e a4
19-64. . ... ... ....... —— 157
B85+, ... .. ] t42
Females
S—18._ ... L. ) 74
189-64. .. ... . ... .. [——)
B5+. .. L 1 188
Poverty staotus and raoce:
Above poverly, white [—J 123
Above povertiy, black [ 10
Below poverty, white [—)es
Below poverty, black [—3 g

SOURCE: USDA: Data from the Nationwide Food Consumption Survey.

iron 1-2. Individual intakes, 1977-78:
Cumulative percent of population having at
least specified percents of 1980 RDA in terms
of quantity and quantity-to-Calorie ratio (3-day

average)
10
¢ 751
Q
©
g_ SGr o Quantity-to-Calorie ratio
o ¢ Quantity
o
=N
251
1 : 1 : : ) i
u} 25 B0 75 100 125 150

% Recommended Diotary Allowoncas

MTruncated at 150% RDA.
Example: 44% of the population had at least 100% RDA by
quantity, and 58% of the population had at least 100% RDA
by guantity-to-Calorie ratio.

SOURCE: USDA: Data from the Nationwide Food
Consumption Survey.

I—— 1123 % RDA
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Region:
Northeast. . ..,....... LT 13
Norith Centraf......: % BCE
South. .. .. ... ... .. I~ 1az
wesi ................ I__ P 137
Urbanization:
Central ciby........ v i 193
Suburban, . . ... ...... — T
Nommetlropolitan, .. .. I~ ] 123
Season:
Sprimg. ... ... ... I~ 194
Summer.............. [ taz
all.. ... . .. ... { ] 123
Winter. .. ... ... ..... Y~ <]

[ron 1-3. Individual intakes, 1977-78:
Cumulative percent of population having at
Jeast specified percents of 1980 RDA, by sex
and age {3-day average)

751

Descending order at &
| 100% RDA

B Males 19-54 years
O Mates 65 years +
& Females 65 years +
& Children 1-8 years
X Mates 9-18 years

@ Females 1863 years
E Femaies 9-18 years

Y% populatlon
e
o

|8}
4]
T

CNa,

100
% Recommended Dietary Al lowonces

CRDAD

1 1 I2
125 1590

0 25 50 75

Yequat at 100% RDA.
Truncated at 180% RDA.
Example: 88% of males 19-64 vears had at least 100% RDA.

SOURCE: USDA: Data from the Nationwide Food
Consumption Survey.



Iron 1-4. Individual intakes, 1977-78:
Cumulative percent of population having at
least specified percents of 1980 RDA, by
poverty status and race {3-day average)

Descending order at 100% RDA

1000
\%\ A Above poverty, white
\ @ Above poverty, black
75+ Q‘\ O Below poverty, white,
% \b @ Below poverty, black
- .
2
5 S50F
[+
o
Q
X3
251
..
) L ) 1 f 11
o 25 sSC 75 100 125 150
% Recommended Dietary Al lowances

CRDAD

Truncated at 150% ROA,
Example: 45% of above poverty, white population had at
least 100% RDA.

SOURCE: USDA: Data from the Nationwide Food
Caonsumption Survey.

Iron 1-5. Individual intakes, 1977-78:
Cumulative percent of population? having

at least specified percents of 198G RDA, by sex,
poverty status, and race {3-day average)

100> -

~
o

Descending order at
= 100% RDA
W Males, above poverty, whita
£ Males, above poverty, black
A Watas, betew poverty, white
X Wales, below poverty, black
@ Famales, belaw poverty, black
[F Femates, below poverty, white:
@ Femates, sbova poverty, black 2
£ Females, above poverty, white
I 1

g 25 5‘0 75 {08 i26 150
% Recommended Dietary Al lowonces

{RDAD

Imzles and females 19-62 years,
Equal at 100% RDA,

3Truncated at 160% RDA.
Example: 71% of above poverty, white males had at least 100%
RDA.

% population
”
=]

N
N
L}

SOURCE: USDA: Data from the Mationwide Food
Consumption Survey,

Iron 1-6. Individual intakes, 1977-78:
Cumulative percent of population having at least
specified percents of 1980 RDA, by region

{3-day average)
1 00p————, A

e
n
T

Descending order at 100% RDA

4 population
0]
o
/g

E West
25 & North Central Svg;
O Northeastt b\
& South
1 1 L 1 ] T 2
o 25 S0 75 100 125 150
% Recommended Dietary Allowonces

CRDAD

TEqual at 100% RDA.

2Truncated at 150% RDA.
Exampie: 46% of population in the West had at least 100%
RDA.

SOURCE: USDA: Data from the Matiohwide Food
Consumption Survey,
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Iron 1-7. Household diets, spring 1977: Milligrams {(mg} per person and per dollar’s worth of food used

at heme, by selected characteristics

mg per par sor‘:1

mg per dol!llar

Incoma, per capl£02 per cay
Under $2.250............... i 1 i18.6 19.82
$£3.500-4,999. . ... .......... f ] i8.3 8.3
$7.8008 and over............ [ 1 2§.2 6.8
Food stamp progr‘arna
Participating.............. [ ] 22.8 G 18,2
Eligible, not participatingl ] {9.9 XX 9.7
Net eligible... ... .....,.. [ 1 20.6 FZZrR 8. |
Heekly moneaey value of food 34
£ 8-11.899. ... .. ... 151 BEXZAXZY 18,3
$i2-15.99. . ... . ... . H 1 18.3 9.2
$16-19.99. . ... ... ... [ —3 21.8 PRFFZAY 8.5
$20-28.99,. .. ... I ] 25.9 AN 7.7
Number of household membere
T [ 2.8 RS 7.8
- 2 { 3 21.9 FFXFX] 8.4
B of MOre. .. v ieeeeeennans — i i9.5 KRS 8.7

1yeai-at-home equivalent person.

21976 household income before taxes.
Data for year 1977-78.
Per meal-at-home equivalent person per week.
Excludes roomers, boarders, and empioyees.

SOURCE: USDA: Data from the Mationwide Food Consumption Survey.

Iron 1-8. Household diets, spring 1977: Contribution of food groups

mil!igroms/
1,000 colories
of food group

% total

iron

@™

32K
Mect, poultry, Fish O

6123‘
3 8%

Other protein foods e

Y4

e O
CH
2%

Milk, crecm, cheese G
CH
G(ix

1Meat, poultry, fish mixtures, and eqgs, beans, and nuts.
{ioffee, tea, slcoholic beverages, and foods of little putritive value,

Grain products

Vegetabies

Fruit

Sugar, sweets

Miscel |l onecus

Fats, cils

SOURCE: USDA: Data from the Nationwide Food Consumption Survey.

171

mil!ligrams/ % meney
dollar‘s worth vaolue
of food group
[ i
=s (R
344

N
®

b
=

[er] ra )]
» I 3
o

W
ot

QOWVWY WO



Iron 1-9. U.S. food supply, household diets,
and individual intakes: Percent of base years!

un
o
T

100

% base vears

¥ WS food supply
& Housshold diets
A Individual intakes

A
o
T

| I— L ]

[ [} L} 13 ] 1
1210 1920 1930 1940 1350 1960 1970 1980
Year

YUS. food supply, 1909-13=15.0 milligrams [ma/capita/day ;
housebold, 1855=19.1 mg/meal-at-home equivalent personfday;
individual, 1965=12.1 my/individual/day {3-day average).

SOURCES: USDA: Data from the U, 8. food supply historical

serigs and the 19565, 1965, and 1977-78 food consumption
SUFVEYs.
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lron 2—1. Percent of males with impaired iron status, by race and age: 1976-80
”-

Whike
BMask

£
- o

-5

Age In years

MOTE: 0= Quantity zerc. See text for definitions.
SOURCE: USDHHS: Data from the Nationai Health and Nutrition Examination Survey.

Iron 2—2. Percent of females with impaired iron status, by race and age: 1976-80

20—

4 Blook

1B~

Fu

127 18=24
Age in years

NOTE: Data based on nonpregnant females onty. See text for definitions.
SOURCE: USDHHS: Data from the Natioral Health and Nutrition Examinaticn Survey,
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Iron 2—3. Percent of males with impaired iron status, by poverty status and age: 1976-80

n' .
18-

£ Below poverty
- - &% Above poverty

2-~17 1824 2554 5574
Age In ysars

i
z

MOTE: 0 = Quantity zerc. See text for definitions.
SOURCE: USDHHS: Data from the National Health and Nutrition Examination Survey.

ivon 2—-4. Percent of females with impaired iron status, by poverty status and age: 1976-80

zo—

H-&

- W3 Below poverty
X8 Above poverty

u..

n.-

Percent
B

1217 18—24
Age in years

NOTE: Data based on nonpregnant females only. See text for definitions.
SOURCE: USDHHS: Data from the National Health and Nutrition Examination Survey.
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Sodium

Description

Sodium is an essential mineral in the diet. It is used in the regulation
of body fluid volume and the acid-base balance of biood and in the transmission
of nerve impulses. A large proportion of the sodium in the body is in the
fluid outside of cells, while the mineral potassium occurs primarily inside
of celis. The balance between these minerals helps to maintain fluid balance.

When sodium intake exceeds excretion, the sodium content of the extraceilular
fluid may rise, causing a compensatory increase in the extracellular fluid
volume. This may be noticeable as swelling in the hands, feet, and legs,
referred to as edema. Control of hypertension, or high blood pressure, often
is assisted by a reduction of dietary intake of sodium. Many other factors,
such as obesity and the ratio of sodium to potassium in the diet, also influence
the development of this disease.

Consideration of the health risks associated with high intakes of sodium
has prompted several groups to recommend that the American public either
reduce their sodium intake or avoid too much dietary sodium. Among them
are the U.S. Senate Select Committee on Nutrition and Human Needs, 1977;
American Heart Association, 1978; American Medical Association, Council on
Scientific Affairs, 1979; Office of the Assistant Secretary for Heaith and
the Surgeon General, 1979; National Academy of Sciences, Food and Nutrition
Board (National Research Council, 1980b); and the U.S. Departments of Agriculiure
and Health and Human Services, 1980 and 1985. Safe and adequate ranges of
sodium intake have been set for seven age groups by the National Academy
of Sciences, Food and Nutrition Board, Commitiee on Dietary Allowances {National
Research Council, 1980a). The upper 1imit of the ranges for adults is 3,300
milligrams of sodium per day.

Dietary intakes of sodium are difficult to estimate. Varying amounts
of sodium may be added to commercially or home-prepared foods in addition
to sodium naturally present in food and present in water in variable amounts.
Estimates of quantities of salt added at the table are the most difficult
to obtain. The Select Committee on Generally Recognized As Safe Substances
estimated that total salt (sodium chloride} intake for Americans ranges from
10.4 to 15.5 grams per person per day {Life Sciences Research Office, 1979).
This is equivalent to 4,160-6,200 wmilligrams of sodium per day. Of the total,
approximately one-third (3.4-6.5 grams of salt or 1,360-2,600 miliigrams
of sodium) was considered to be consumer controlled or discretionary. The
food industry is responding to concern about sodium intake by offering for
sale Jower sodium products. Label information allows consumers to make a
choice based on the sodium content.

In some areas the sodium content of the water supply may be sufficiently
high to make water a major source of sodium, perhaps exceeding that supplied
by food. The sodium content of municipal water supplies in the United States
averages 2.8 miliigrams per 100 miTliTiters. Many water softeners increase
the sodium content of water. Some medications such as antacids are also
a source of sodium.

In a special analysis of data from the 1977-78 Nationwide Food Consumption
Survey {NFCS}, levels of sodium in reported diets were assessed relative
to the safe and adequate ranges set by the Food and Nutrition Board of the
National Academy of Sciences (National Research Council, 1980a). Biochemical,
hematological, or other health indicators directiy related to the sodium
status of the U.S. population were not avaiiable from national surveys.

The relationship of hypertension to sodium intake is discussed in Chapter 3.
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For convenience, in comparing diets of different calorie levels, sodium
levels are expressed per 1,000 Calories. Based on the midpoint of the
Recommended Energy Intakes range for adult females (2,000 Calories per day),
the upper limit of the sodium range (3,300 milligrams per day) would equate
to 1,600 milligrams of sodium per 1,000 Calories. This level was used as
a point of comparison for the diets of various groups.

It is important to note that estimates of sodium intake based on the
1977-78 NFCS include only sodium found naturally in food, added during
commercial processing, and added to standard recipes. Salt added in other
cooking or at the table was not reported. Estimates were not made of sodium
intake from water or medicines. Therefore, sodium intake data based on the
1977-78 NFCS underestimate the sodium intake of most individuals.

Dietary sources of sodium are salt (sodium chloride} added at the table
or in processing methods such as curing and pickling. Other important sources
are condiments and food additives, such as sodium-containing preservatives
added to canned products. Sodium is also found naturally in food and water.
Animal products are generally higher than vegetable products in sodium content.

Major Findings

] Dietary levels of sodium were considered high even though estimates
did not include alil sources of dietary sodium.

) A reduction of sodium intake often assists in the control of hyperiension.
{See the section on cardiovascular disease in Chapier 3.}

Individual Intake

Sodium intakes by individuals {3-day dietary reports) in the 1977-78
NFCS averaged 1,540 milligrams per 1,000 Calories {Sodium 1-1). One-third
of the survey population had intakes above 1,600 milligrams per 1,000 Calories,
§ng)9 percent had intakes above 2,000 milligrams per 1,000 Calories (chart

Except for children under 1 year of age, average sodium intakes per
1,000 Calories for the sex and age groups differed little (chart 1-1). About
one-fourth of the population in the age groups 1-18 years and over one-third
of the populaticn in older age groups had intakes above 1,600 milligrams
per 1,000 Calories (chart 1-3).

By race and economic status, dietary sodium levels were Towest for the
black population above poverty {charts 1-1 and 1-4). Sodium levels were
Towest in the West (charts 1-1 and 1-5). Sodium levels differed Tittle by
urbanization and season.
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Sodium? 1-1, Individual intakes, 1977-78: Mean intakes per 1,000 Calories, by selected characteristics

{3-day average}

Alil individualis: 11548 nilligrams/1,000 Calories

Age arnd sex:

Males and females

Under { vear........ ] 683

;_8 ................. E 1494
Males

9-i8, ... ... .. ... 1 153!
18-64., .. ............ — 1 155!
B+, ., ... ... .. [ — 1
Females

918 ...  — -1
18-84, ... ... ... ————3 1561
B+, . .. e [ 1544

Poverity status and race

Above poverty, white 71571
Above poverty, black T 1 1433
Below poverty, white "7 1530
Below poverty, block [T 1 1497

150es not include salt added at the table.

Region:
Northeast .. ......... —— -7 Y
North Central .... ... —— 1 163t
Sowuth. ... .. .. .. — 1=+
West ... . .. ... ..... 11433
Urbomizat ion:
Central city........ "1 1i57a
Suburban. ... .. ...... [ 1s82
Nomnmetropolitan. .. .. [ —— P
Season:
Spring........c.c.o.. 11554
Summer ... ........... 114897
Fall. .. .. . ... 1558
Winter . ., .. e e e | E—— O -

SOURCE: USDA: Data from the Nationwide Food Consumption Survey.

Sodium’ 1-2. Individual intakes, 1977-78:
Cumulative percent of population having
intakes of at least specified levels {3-day average)

100

4 population
n ~J
L] n

o
n

L ] 1 l 2
0 1,000 2,000 3. 000
milligrams /7 1,000 Colories

.|

1 Does not include salt added at the table,

Z¥runcated at 3,000 milligriams {mg)/1,000 Calories.
Exampie: 33% of population had sodium intakes above 1,600
mg/ 1,000 Calories.

SCURCE: USDA: Data from the Nationwide Food
Consumption Survey.

Sodium?' 1-3. tndividual intakes, 1977-78:
Cumulative percent of popuiation having intakes
of at least specified Jevels, by sex and age

{3-day average)

100 X
Descending order at
1,800 mgf1,000 Calaries

{ Females 65 years +

=
-,
8 e ‘ © Mates 65 years +
-~ & Males 19-64 years2
E . @& Females 18-684 yearsz
5 50k X Males 3-8 years3
g' A Chiidren 1-8 years 3
e [ Females 9-18 years
=
25¢
s
: . . A 4
0o 1,000 2,000 3.000

milligrams /7 {,000 Caleries

1h0es not include salt added at the table.
2.23equai at 1,600 miligrams (mg}/1,000 Calories.
Truncated at 3,000 mg/ 1,000 calories.
Example: 40% of females 65+ years had sodium intakes
above 1,600 mg/1,000 Calories.

SOURCE: 1JSDA: Datza from the Nationwide Food
Consumption Survey.

177



Sodium? 1-4. Individual intakes, 1977-78:
Cumulative percent of population having intakes
of at least specified levels, by poverty status

and race {3-day average)

i OOT-‘)-——&
X Descending order at
L4

= 1,600 mg/1,000 Calories
O Below poverty, white
® Below poverty, black
& Above poverty, white

\ & Above poverty, black

-
o
T

&
3

populat ton
g
o
T

b4
™~
il
T

L

2,000
1,000 Calories

TDges not include sait added at the table.

Z¥runcated at 3,080 milligrams {mg}{1,000 Calories.
Exampie: 39% of below poverty, white population had sedium
intakes above 1,600 mgf1,000 Calories.

I e 2
3,000

9] 1,000
willigrams /

SOURCE: USDA: Data from the Natiomnwide Food
Consumption Survey,
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Sodium' 1-5. Individual intakes, 1977-78:
Cumulative percent of population having intakes
of at least specified levels, by region (3-day
average}

1009———py

Descending order at
1,600 mg/1,000 Calories
@ North Central
A South
O Mortheast
(x] West

% population
tn ~J
=] 0N

nd
n
1

] {.9000 2,000
milligrome / 1,000 Caolories

2
3.000

105es not include salt added at the table,

2T runcated at 3,000 miiligrams {mg}/4,000 Calories.
Example: 38% of population in the North Central Region had
sodium intakes above 1,600 mo/1,000 Calories.

SCURCE: USDA: Data from the Mationwide Food
Consumption Survey.



ZiRc

Description

Zinc, an essential mineral in the diet, plays an important role in the
formation of protein and thus assists in wound healing, blood formation,
and general growth and maintenance of all tissues. Zinc is a component of
numerous enzymes and thereby is involved in most metabolic processes. Clinical
symptoms of zinc deficiency include growth retardation, poor appetite, mental
lethargy, skin changes, and retarded sexual developmeni, which has been studied
principally in males.

Dietary intakes of zinc are assessed relative to the 1980 RDA. For
individuals 11 years of age and older, the RDA are 15 miiligrams per day.

Food composition data available in 1977 were insufficient to permit assessment
of zinc levels of individual intakes or househcld diets. However, data were
sufficient to estimate per capita levels of zinc provided by the U.S. food
supply because these estimates are based on a smaller number of foods,

The level of zinc in serum or plasma is a biochemical indicator of zinc
status. However, it lacks complete reliabiliity because several factors can
influence the values. Normal and deficient ranges are fairly well defined
if fasting morning blood samples are collected and certain other conditions
are taken into account. An expert scientific working group established to
assess the zinc nutritional status of the U.S., population based on data from
the 1976-80 National Health and Nutrition Examination Survey (NHANES IT)
recommended that “low" be defined as values less than 60-70 micrograms of
zinc per deciliter of serum, depending on the time of sample collection and
the fasting state of the subject (Life Sciences Research 0ffice, June 1984}.

Food sources of zinc include shellfish {especially oysters), meat, poultry,
cheese, whole-grain cereals, dry beans, cocoa, and nuts. However, the biological
availability of zinc depends on the level of other nutrients and food components
in the diet and on the food source of zinc. Generally, more biologically
available zinc is supplied by foods of animal origin than by foods of vegetable
origin,

Major Findings

) The zinc intake and status of the U.S. population require further
investigation.

[ Less than 2 percent of males and 3 percent of femalies 3-74 years of
age had low values for serum zinc,

] Data on the nutrient content of the U.S. food supply indicate relatively
Tow levels of zinc available for consumption per capita. In 1982, the
U.S. food supply provided 12.0 milligrams of zinc per capita per
day--3 milligrams Tess than the RDA for individuals 11 years of age
and older.

) The source of zinc in the U.S. food supply has shifted since the beginning
of the century from foods of vegetable origin to foods of animal origin.
This change is attributed primarily to decreased use of grain products
and increased use of foods in the meat, poultry, and fish group.

Historical Trends

The zinc level provided by the U.S5. food supply from 1509-13 to 1982
fluctuated, ranging from 10.5 to 12.8 milligrams per capita per day (Zinc 1-1}.
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Zinc levels were relatively low from 1920 to 1940 and lowest in the mid-1930's,
when economic conditions were depressed and consumption of many foods, especially
meat, was lTow. Zinc levels moved upward in the mid-1940's because dairy
product use peaked and beef use increased slightly. Following the early
1960's, zinc levels were close to those during the mid-1940%s and at the
beginning of the century. The rise and fall of the zinc level in the early
1970's closely followed the trend in beef use,

Marked changes have occurred in the selection of foods providing zinc
in the American diet since the beginning of the century. Foods of animal
and vegetable oriqin provided almost egual amounts of zinc in the U.S. food
suppty until the mid-1930's. As eating patterns changed, foods of animal
origin became more important sources of zinc, Since the early 1960's, they
have provided at least 70 percent of the total zinc.

The meat, poultry, and fish group has been the primary source of zinc
throughout the century. In recent years, it has accounted for almost
one-half of total zinc, whereas before 1950 this group accounted for 38 percent
or less. The proportion of zinc from grain products has decreased by about
one-half since the beginning of the century, when it provided 27 percent
of total zinc. In the early 1940's, grain products dropped from second to
third place as a source of zinc in the American diet. The proportion of
zinc contributed by dairy products increased over the years, making this
group the second Teading source in the food supply. 1In recent decades, dairy
products have contributed approximately 20 percent of total zinc.

Serum zinc

Serum zinc was measured in NHANES II, Zinc is most frequently measured
in serum even though such values are not necessarily accurate indicators
of zinc nutritional status. Because zinc is found in relatively high concentrations
in red blood cells, any breakdown of blood cells can Tead to erroneously
high serum zinc levels. 1In addition, nermal ranges for serum zinc are not
well defined. The interpretation of low serum zinc is only suggestive of
dietary deficiency because several other factors can influence serum values.

An expert scientific working group established to assess the zinc nutritional
status of the U.S. population based on data from NHANES II (Life Sciences
Research Office, June 1984) recommended the following definition of low serum
zinc:

. 70 micrograms per deciliter for fasting persons whose blood was drawn
in the morning.

L] 65 micrograms per deciliter for nonfasting persons whose blood was drawn
in the morning.

[ 60 micrograms per deciliter for persons whose blood was drawn the afternoon
or evening.

Mean serum zinc values were higher in males than in femaies for ages
12-74 years {(Zinc 2-1 and 2-2). Serum zinc values were highest in males
ages 18-24 years and showed a progressive decline with age. The age group
12-17 years had the highest mean serum zinc levels for females, but no significant
decrease with age was seen,
Males below poverty level had slightiy Tower serum zinc levels than
males above poverty level had {chart 2-3}, but no consistent differences
by poverty status were seen in females {chart 2-4}.
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Using the definitions for low serum zinc based on time of sample collection
and fasting status of the subjects, less than 2 percent of males and less
than 3 percent of females had low levels of serum zinc. For both males and
females © years of age and over, a higher proportion of black than white
persons had low serum zinc {charts 2-5 and 2-6). The prevalence of low serum

zinc was noi consistently associated with poverty status in males or females
{charts 2-7 and 2-8).
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Zinc 2—5. Percent of males with low serum zing, by race and age: 1976-80
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CHAPTER 3
HEALTH CONDITIONS AND BEHAVIORS: RELATIONSHIP TO NUTRITIONAL STATUS

Introduction

This discussion of the nutritional status of the U.S. population would be
incomplete without further consideration of the relationship between
nutritional status and heaith. The nuirient-by-nutrient descriptions in
Chapter 2 allow examination of the health problems that occur when peopie have
deficits of particular essential nuirients. In this chapter, overall
integrators of nutritional status are described, such as children's growth and
diseases associated with excesses or deficits of nuirients or food components.
While the specifics of many of these relationships are not fully understood,
epidemiological, clinical, and animal studies offer insights into the role of
nutrition and diet in the maintenance of health and the development of
diseases.

This chapter provides a broad overview of current knowledge on diet,
nutrition, and selected health conditions and behaviors. A comprehensive
review of these topics is beyond the scope of this report. Such a review will
be undertaken by the Surgeon General in a report on nutrition and health
scheduled for release in 1986,

Nutrition, Mortality, and Morbidity

Diet and nutritional status are associated with several of the leading
causes of death in the United States. These include cardiovascular diseases,
some cancers, chronic liver disease {notably cirrhosis), and diabetes
mellitus. No reliable estimates exist of the exteni to which dietary change
could reduce morbidity and mortality from these diseases.

The age-adjusted death rates for several selected causes of death
declined from 1950 to 1983 (Health 3-1). Because the age distribution of the
U.S. population has changed, it is necessary to adjust for age in order to
compare death rates in different years. The age-adjusted death rates for
cardiovascular diseases {(heart disease and cerebrovascular diseases) have
declined steadily since 1950 for the white and black populations of both
sexes, Age-adjusted death rates for diabetes have decreased since 1950 for
white males and females and for black females. However, diabetes death rates
have increased for black males, although these rates appear to be leveling
off. Age-adjusted death rates for cancer of the respiratory system {associated
with cigarette smoking) have increased steadily since 1950 for the white and
black populations of both sexes. Death rates for digestive system cancers have
decreased for white males and females and for black females buf have increased
somewhat for black males (National Center for Health Statistics, Dec. 1984).

The downward trend in mortality rates for cardiovascular diseases,
diabetes, and digestive system cancers occurred simultaneously with
improvements in the diagnosis and treatment of these diseases, growing public
awareness of the importance of healthy lifestyles, general improvement in the
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standard of living, and increased Federal health and nutrition education
efforts. The extent to which changes in diet have contributed to this downward
trend cannot be gquantified.

The Effect of Obesity and Overweight on Health

A recent National Institutes of Health Consensus Development Panel
(1985a) on health implications of obesity concluded that the evidence is
overwheliming that obesity adversely affects health and longevity. In addition
Lo the psychological burdens associated with obesity, the Consensus Panel
found that obesity is clearly associated with hypertension,
hypercholesterolemia (elevated or "high-risk" levels of blood cholesterol
which put individuals at increased risk of coronary heart disease), non-
insulin-dependent diabetes meilitus, certain cancers, and other medical
problems.

Obesity is the accumulation of excess body fat. Fat cells increase in
size, and in cases of severe obesity the number of fat cells is also
increased. The underiying cause of this excessive fat storage is an imbalance
between enerqgy intake and energy expenditure. Genetic and environmental
factors 1ikely to be invelved in the developmant of obesity include excess
energy intake, low physical activity, and metabolic and endocrine
abnormalities.

Overweight is excess body weight for height and, for this report, is
expressed as body mass index at or above the 85th percentile of the reference
population for the second National Health and Nutrition Examination Survey
(NHANES II). Overweight estimated this way is an approximation of body
fatness.

Data from NHANES II show that the prevalences of djabetes, high-risk
serum cholesterol levels, and hypertension are higher among overweight than
not overweight persons. The ratio of the prevalence in overweight persons to
the prevalence in persons not overweight is called the relative risk. The
relative risk of having diabetes, high-risk serum cholesterol level, and
hypertension is higher among younger adults (25-44 years of age) who are
overweight than among older overweight aduits {45-74 years of age). These
relative risk estimates, shown in Health 3-2, differ from those used hy the
Consensus Panel for two reasons. The definitions of high-risk cholesterol
levels and hypertension used for the relative risk estimates shown here are
the newer definitions discussed in later sections of this chapter.
Additionally, th2 age group of adults discussed in this report {25-74 years)
is older than the age group (20-74 years) used by the Consensus Panel,

Diabetes

Diabetes mellitus includes a spectrum of conditions associated with
abnormal metabolism of glucose and secretion of insulin. Clinically, insulin-
dependent diabetes meilitus (IDDM} is distinguished from non-insulin-dependent
diabetes mellitus (NIDOM). Although the usual age of onset, pathology, and
treatment of IDBM and NIDDM differ, these distinctions rarely are reflected in
available national statistics on diabetes.

Persons with NIDDM are in variocus demographic and socioeconomic groups,
and many factors account for the disorders in their blood sugar regulation.
NIDDM has a strong genetic component, but numerous other factors have been
linked with its expression, including obesity, drugs {specifically,
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glucocorticoids and benzothiazide diuretics), and lack of exercise and
physical activity. Much research has been conducted to determine how these
factors influence the onset of diabetes. Recent research indicates that
overeating and weight gain are associated with increased fat cell size and
impaired insulin response; starvation and weight loss increase response to
insulin {Arky, 1983).

Persons surveyed in NHANES Il were considered to have diabetes if results
of an oral glucose tolerance test indicated a diabetic condition according to
criteria established by the National Diabetes Data Group (1979} or if diabetes
was indicated on the participant's medical history. Diabetes prevalence among
aduits 25-74 years of age was estimated by sex, race, poverty status,
overweight status, and age. According to NHANES II data for 1976-80,
approximately 7 percent of the total adult population, or an estimated 8.5
miilion peopie, were diabetic. Almost all adult diabetics (25-74 years)} had
NIDDM; IDDM accounted for only one-third of adult diabetics under age 45 and
only about 1 percent of adult diabetics age 45 and over. The older age
categories had larger percents of diabetics in each of the sex, race, poverty,
and overweight categories. The prevalence of diabetes was higher among the
following groups: Females (8.2 percent, compared with 6.6 percent for males);
the black population {11.2 percent, compared with 7.0 percent for the white
population); persons with incomes below poverty level (12.9 percent, compared
with 6.8 percent with incomes above poverty ievel); and overweight persons
(13.4 percent, compared with 4.9 percent for persons who were not gverweight).

In NHANES II, the percent of adulis with diabetes increased from the
youngest age group {25-34 years) to the oldest (65-74 years)--from 1.9 to 19.0
percent for males and from 1.5 to 16.5 percent for females (Health 3-3). The
prevalence of diabetes was greater among the black than the white population,
ranging from 2.3 percent for the youngest biack age group to 26.0 percent for
the oldest and from 1.3 to 16.9 percent for white persons {Health 3-4).
Diabetes was more prevalent among persons with incomes below poverty level
(Health 3-5) and overweight persons (Health 3-6).

Cardiovascular Diseases

The term “cardiovascular diseases" pertains fo conditions affecting the
heart and blood vessels, including coronary heart disease, arteriosclerosis,
hypertension, cerebrovascular diseases, and stroke. Heart disease is the
leading cause of death in the United States, accounting for more than
one-third of all deaths {National Center for Health Statistics, Dec. 1983).
Since the mid-1960's, mortality from cardiovascular diseases has declined
rapidly (Health 3-7). Many factors have been cited as contributing to this
decline~-improved medical services, greater availability of coronary care
units, advanced surgical and medical treatment of coronary heart disease,
improved control of blood pressure, decreased smoking, modified eating habits,
and increased exercise.

Epidemiological studies have identified elevated blood cholestero?
levels, cigarette smoking, obesity, and elevated bicod pressure as major
controilable risk factors for coronary heart disease {CHD)}. A model developed
in the Framingham Heart Study (a 30-year prospective study of cardiovascular
disease in over 5,000 men and women)} was applied to three risk-factor
measurements {serum cholesterel, cigarette smoking, and blood pressure) in the
Tirst and second National Health and Nutrition Examination Surveys. It appears
from survey findings that the joint impact of changes in these three risk
tactors may account for a substantial portion of the decline in CHD mortality,
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especially among black individuals {National Center for Health Statistics,
Dec. 1983). The Framingham Study has shown obesity to be an independent risk
factor for CHD and to affect longevity adversely.

The recently completed Lipid Research Clinics Coronary Primary Prevention
Trial (a 7-year double-blind clinical study of 3,800 men with high-risk
cholesterol levels) tested the efficacy of lowering cholestercl with drugs to
reduce the risk of coronary heart disease {National Heart, Lung, and Blood
Institute, 1984). The findings show that treatment reduced itotal cholesterol
by lowering levels of low-density Tipoprotein cholesterol. The risk of
nonfatal heart attack or death from CHD was significantly reduced as a resuit
of the drug treatment.

In 1979, the American Society for Clinical Nutrition (ASCN} convened a
panel of experts to examine all available clinical, human metabolic,
epidemiological, and experimental evidence on six dietary componenis that were
thought to bear heavily on the prevalence of cardiovascular diseases in the
Hestern world (American Society for Clinical Nutrition Symposium, 1979). The
components investigated were dietary cholestercl, saturated and unsaturated
dietary fat, carbohydrate, excess calories, alcohol, and dietary sodium. ASCN
and other findings on each of these topic areas will be discussed
individually.

] Dietary and serum cholesterol-~-In comparisons of large population groups,
a strong association was found among cholesterol intake, serum
cholestercl concentration, and mortality from atherosclerotic disease.
it has not been possible to show that any substantial part of this
association is due to an independent effect of dietary cholesterol.

Serum cholesterol levels were measured in NHANES I1I. Mean serum
cholesterol levels for both males and females did not differ by race and
differed only slightly by poverty status (Heaith 3-8 through 3-11).

High-risk levels of serum cholesterol (Health 3-12 through 3-15) are
defined as levels of more than 220 miliigrams per deciliter of blood for
persons 20-29 years of age, more than 240 for persons 30-39 years, and
more than 260 for persons 40 years of age or older. These levels were
chosen by a National Institutes of Health Consensus Development Panel
(1985a) and represent the serum cholesterol values at or above the 90th
percentile in the Lipid Research Clinics Prevalence Study of the Nationai
Heart, Lung, and Blood Institute. The prevalence of high-risk serum
cholestero] levels was not significantly different by race for either
sex. Women, regardless of race, showed the highest prevalences (about 35
percent) in the oider age groups, 55-64 and 65-74 years, and lower
prevaiences at younger ages. The prevalence of high-risk serum
cholesterol levels was higher in the group above poverty level than for
the group below poverty Tevel for males 35 years and over {about 21
percent vs. 13 percent) and for females 55 years and over (about 36
percent vs. 29 percent). For males 25-34 years, the prevalence was higher
in the below-poverty group, and for females 25-54 years, there was little
difference in prevalence based on poverty status.

A comparison of mean values found in three national surveys conducted
over 20 years shows a significant decrease in cholesterol levels for both
men and women (Health 3-16). Both sexes had lower values in 1971-74 than
in 1960-62. Changes in mean cholesterol values from 1971-74 to 1976-80
are not statistically significant for men or women. The 1976-80 data
suggest, however, that the downward trend is continuing.
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Dietary fat--In most comparisons of large population groups, a strong
association has been found between saturated fat and cholesterol intakes,
plasma cholesterol concentrations, and mortality rates from
atherosclerotic disease. However, it has not been possible to determine
what part of this association is due to an independent effect of dietary
fat quality or guantity.

Carbohydrate--No consistent and independent relationship has been
astablished between the intake of sucrose or other carbohydrates and the
incidence or prevalence of coronary heart disease.

Excess calories--The relationship of obesity to heart disease is complex.
Obesity is a risk factor for hypertension and for abnormaiities in blood
Tipids. Since both blood pressure and lipid levels are correlated with
heart disease, researchers have not always evaluated the independent
correlation of obesity with heart disease. However, statisticail analyses
have shown a significant independent correlation between obesity and some
manifestations of coronary artery disease.

AlcohoT1--The association between alcohol intake and atherosclerotic
disease is neither strong nor consistent. Some studies have suggested
that consumption of up to 2 ounces of alcohol per day may be protective;
alcoholism, however, is linked directly to heart disease (Alcohol, Drug
Abuse, and Mental Health Administration, 1983).

Dietary sodium and hypertension--Dietary sodium, calcium, potassium, and
several other nutrients may be invoived in biochemical mechanisms that
regulate blood pressure. The net effect of most nutrients on
cardiovascular physiology and hypertension is still unknown.

The ASCN panel found the relationship between dietary sodium and the
prevalence of hypertension to be consistent throughout the worlid, with
the highest hypertension rates found in populations ingesting the most
sodium. There was also a strong association between sodium intake and the
prevalence of hypertension within population groups.

The 1984 report of the Joint National Committee on Detection, Evaluation,
and Treatment of High Blood Pressure stated that a diagnosis of
hypertension in adults is confirmed when the average of two or more
diastolic blood pressures on at Teast two occasions is 90 millimeters of
mercury {mm Hg} or higher and/or the average of multiple systolic blood
pressures on at least two occasions is consistently at or higher than 140
mm Hg. In NHANES II, persons were classified as hypertensive if their
average systolic or diastolic blood pressures were at or above the 140/90
mm Hg level or if they reported during the medical history interview that
they were taking antihypertensive medication. Use of the 140 and 90 wmm Hg
Tevels is based mainly on long-term epidemiological studies relating
initial blood pressure levels io the development of cardiovascular
diseases.

The factors influencing development of hypertension in aduits include the
interactions of a large number of genetic and environmental variables as
well as nutritional factors. The relationships among these variables are
compiex and unclear {McCarron et al., 1983; National Heart, Lung, and
Blood Institute, 1982).
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Hypertension is a c¢linical condition that affects 60 million Americans
{Joint National Committee on Detection, Evaluation, and Treatment of High
Blood Pressure, 1984). The prevalence of hypertension among aduits 25-74
years of age has not changed consistently or greatly among the time
periods 1960-62, 1971-74, and 1976-80 (Health 3-17).

The principal demographic characteristics of Americans having high blood
pressure are well established. The prevalence of hypertension increases
with age, and young men are at greater risk than young women {Health 3-18
and 3-19). After age 55, however, the prevalence of hypertension
increases more in women than in men. Black persons are at greater risk of
hypertension than white persons of the same age and sex. As overweight
and obesity increase in a population, so does the risk of hypertension.
The higher prevalence of overweight in the population below poverty level
may explain the high prevalence of hypertension in that group {Health 3-
20 and 3-21).

As a group., hypertensive patients are overweight, averaging about 130
percent of ideal weight., Blair et al. (1984) examined the relationship
between blood pressure and the distribution of subcutaneous body fat
found in the first National Health and Nutrition Examination Survey among
participants aged 30-59 years. Triceps and subscapular skinfolds were
used as approximations of peripheral and centrally located body fat,
respectively. Findings from this study suggest that the risk of high
blood pressure is a funciion not only of total fatness but also of how
fat is distributed on the body. Risk of high blood pressure is higher
when excess fat is deposited on the trunk {as measured by the subscapular
skinfold thickness) than when it is deposited in more peripheral sites
such as arms, legs, and hips {as measured by the triceps skinfold
thickness).

Cancer

Cancers (malignant tumors or malignant neoplasms) are populations of
cells in the body that multiply and spread without the restraints limiting the
growth of normal cells. Cancer is the second leading cause of death in the
United States, exceeded only by heart disease. Health 3-22 shows 1950 and 1982
U.S. age-adjusted death rates for malignant neoplasms, by race and sex. There
has been a gradual increase in the age-adjusted death rate for the total
population from 125.4 deaths per 100,000 in 1950 to 132.5 in 1982 (National
Center for Health Statistics, Dec. 1984). Increases in death rates from cancer
have been greatest in older age groups and for males. Death rates for females
have decreased slightly. Excluding cancer of the respiratory tract (mostly
lung cancer), age-adjusted cancer mortality rates have remained stable for the
last 30 years.

The most common form of cancer in Western nations is lung cancer, which
is related to cigarette smoking. Cancers that have been associated with diet
include cancers of the stomach, colon, rectum, pancreas, breast, and uterus.
Data on hospital discharges were obtained through the 1982 Hospital Discharge
Survey, conducted by the National Center for Health Statistics. Of those
cancers that may be diet related, breast, colon, and uterine cancer were the
most freguent discharge diagnoses for females; colon, rectum, and stomach
cancer were the most fregquent discharge diagnoses for males.

Carcinogenesis (the production and growth of cancer) is a multifaceted
process influenced by genetics, lifestyle, culture, health status, exposure to
specific carcinogens, and other unknown factors. Apart from smoking, the
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causes of most cancers do not bear a simple and direct relationship to
environmental and lifestyle factors.

The relationships of nutrition, diet, and cancer can be viewed from four
perspectives: (1) Diet as a possible factor in cancer causation; (2) diet as a
possible factor in cancer prevention; 53) the effect of cancer and its
treatment on nutritional status; and (4) nutritional management of cancer
patients. This discussion is limited to the first area.

Findings from epidemiological, c¢linical, and laboratory studies have
indicated a number of highly suggestive associations between diet and cancer,
but there is no absolute proof of a direct cause-effect relationship in
humans. An expert committee of the National Research Council {(1982) recently
reviewed the Tliterature on the relationship between diet and cancer and
reached the following conclusions.

®  Fat--"Both epidemiological studies and experiments in animals provide
convincing evidence that increasing the intake of total fat increases the
incidence of cancer at certain sites, particularly the breast and colon,
and conversely, that the risk is Jower with Tower intakes of fat"
(National Research Council, 1982).

® Protein--Evidence from both epidemiological and laboratory studies
suggests that high protein intake may be associated with increased risk
of cancers at certain sites. However, fat and protein intakes are
correlated, and the 1imited data available on protein compared with fat
make a judgment on the independent effect of protein difficuit. Findings
from laboratory studies suggest that protein may affect the initiation
phase of carcinogenesis and the subsequent growth and development of
neoplasms.

® Carbohydrate--Data are insufficient to draw conclusions regarding the
role of sucrose and starch intakes in carcinogenesis. There is nro
conclusive evidence to indicate that dietary fiber (such as that present
in certain fruits, vegetables, grains, and cereals) exerts a protective
effect against cancer of the colon and rectum in humans. Laboratory
findings suggest that, if there is such an effect, specific components of
fiber rather than total fiber are likely to be responsibie.

] Vitamins A, C, E, and B-complex--Laboratory evidence indicates that
vitamin A and many of the carotenoids {a group of plant pigments found in
some flowers, fruits, and vegetables) inhibit chemically induced
neoplasia of the breast, urinary bladder, skin, and Tung in animals.
Epidemiological evidence suggests that consumption of foods rich in
carotenes or vitamin A is associated with a reduced risk of cancer. No
evidence supports the idea that vitamin A supplemenis reduce the risk of
cancer.

Limited evidence suggests that vitamin C can inhibit the formation of
some neoplasms. The consumption of foods containing vitamin € 1is
associated with a lower risk of cancers of the stomach and esophagus.

Data are not sufficient to permit firm conclusions about the effect of
vitamins E and B-complex on cancer in humans.

. Minerals--Selenium and iron are the only two minerals about which there
are enough data to permit conclusions. Data from epidemiological and
laboratory studies suggest that selenium may offer some protection
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against the risk of cancer. However, the range between safe and toxic
levels of selenium intake is narrow. Iron deficiency has been related, by
indirect mechanisms, to upper alimentary tract cancer and gastric cancer.
Results of animal experiments suggest that iron deficiency increases
susceptibility to some chemically induced tumors.

The Naticnal Research Council committee pointed to epidemiological
evidence suggesting that the consumption of certain vegetables is associated
with a reduction in the incidence of cancer of the lung, bladder, larynx,
esophagus, stomach, colon/vectum, and prostate. The most beneficial vegetables
were carotene-rich vegetables (dark green and yellow) and cruciferous
vegetables, such as cabbage, broccoli, cauliflower, and brussels sprouts.

Osteoporosis

Osteoporosis is associated with aging and is characterized by decreased
bone mass and increased susceptibility to fractures. Although all bones are
affected, fractures of the spine, wrist, and hip are typical. Ostecporosis is
the most common of the metabolic bone diseases, with more than 90 percent of
the cases of unknown origin. Less than 10 percent of osteoporosis cases are
associated with causative diseases such as hyperthyroidism,
hyperadrenocorticism, scurvy, and hypogonadism (Olson, 1983}.

Although osteoporosis is a common condition, good estimates of its
prevalence are Tacking. In a recent conference on ostecporosis {(National
Institutes of Health Consensus Development Panei, 1984), it was estimated that
as many as 15-20 million Americans may be affected. Approximately 1.3 million
fractures attributablie to osteoporosis occur each year in people aged 45 years
and over. Of peoplie who live to be 90 years old, 32 percent of women and 17
percent of men will suffer a hip fracture, most due to osteoporosis.

Complex cellular, physiological, and metabolic factors may underlie the
pathogenesis of osteoporosis. Diet, intestinal function, and renal function
influence the mineral balance needed to maintain the skeleton. The formation
and resorption of bone are alsc modified by external physical forces such as
those generated by body weight and exercise. Calcium deficiency is implicated
in osteoporesis, since research shows that Jow calcium intake is common among
elderly people and calcium supplementation reduces bone loss. The National
Institutes of Health Consensus Development Panei suggested that calcium intake
be increased to recommended levels, either by diet or by supplements, for both
elderly men and middle-aged and elderly women.

Bone mass declines with age in all people. The rate of decline is related
to sex, age at menopause, race, and body weight for height. Women are at
higher risk than men in that women have less bone mass, and, for several years
following natural or induced menopause, the rate of bone mass decline is
accelerated. Early menobause is one of the strongest predictors of the
development of osteoporosis. Estrogen therapy is very effective in preventing
osteoporosis in women because it slows or halts postmenopausal bone loss.
White women are at much higher risk than black women, and white men are at
higher risk than black men. Women who are underweight are more likely than
overweight women to have osteoporosis. Cigarette smoking may be an additional
predictor of risk.

Immobilization and proionged bed rest produce rapid bone lioss, while
exercise that involves bearing weight has been shown both to reduce bone loss
and to increase bone mass. The optimal type and amount of physical activity
for prevention of osteoporosis have not been established. Exercise sufficient
to induce amenorvhea in young women may lead to decreased bone mass.
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The relationship of osteoporosis to hereditary factors and to dietary
factors, such as alcohol, vitamins A and C, fluoride, magnesium, and protein,
is not Tirmly established. These factors may act indirectly through their
effect on calcium metabolism or body weight.

Low Birth Weight

Most infant deaths occur during the first month of life. Infant deaths
are uysually the result of premature birth or insufficient fetal growth, as
both resuit in low birth weight. Infants born weighing less than 2,500 grams
{about 5.5 pounds) are considered low-birth-weight infanis. Low-birth-weight
babies are 40 times more likely ito die in the first 4 weeks of life than their
counterparts of normal birth weight are. The relative risk of death during the
first 4 weeks for a baby of very low birth weight (less than 1,500 grams)} is
nearly 200 times that of a baby of normal birth weight (National Academy of
Sciences, Institute of Medicine, 1985).

Low birth weight is also associated with increased morbidity, including
higher incidence of poor postnatal growth, congenital abnormalities, and
increased susceptibility to infection. Low birth weight can occur in fuli-term
infants as well as those born prematurely. Prematurity (young gestational age)
is detrimental in its own right, above and beyond its effect on birth weight.

The proportion of infants born with Tow birth weight is higher among the
black than the white population. This proportion decreased slightly in both
races from 1968-70 to 1978-80 (Health 3-23), but the gap between the races has
remained the same or widened. In 1982, the rate of low birth weight for total
Tive births was 6.8 percent. The 1982 rate for black infants was 12.4 percent,
more than double the rate for white infants--5.6 percent.

In animals, severe food energy and protein deficiencies can lead to fetal
death or Tow birth weight, while lesser nutritional deficits may be
compensated for by functional adaptation of the piacenta and mobilization of
the mother's own tissue stores to nourish the fetus (Munro et al., 1983). The
results from human studies are neither as consistent nor as conciusive as
those from animal studies. A number of factors may act singly or in
combination to cause low birth weight. These include Tack of prenatal care,
poor nutrition, low maternal weight gain, certain diseases or heaith
conditions, smoking, alcohol and drug abuse, both very young and oid maternal
age, low socioeconomic status, unmarried status, and short interpregnancy
interval (National Academy of Sciences, Institute of Medicine, 1985}. These
are factors often associated with poverty, which also affects diet.

Studies of the relationship of maternal nutritional status te birth
outcome have been complicated by the need to account for these many
confounding variables, which are themselves due to Tack of prenatal care and
poor hygiene and health habits. Thus, the National Academy of Sciences,
Institute of Medicine report (1985) on low birth weight concluded that
"nutritional intake, estimated directiy from dietary surveys, has proved to be
inconsistently related to birth cutcomes" (p. 66}.

Results of prenatal nutritional suppiementation intervention studies in
the United States have shown little or no increase in infant birth weights.
Protein and caloric supplementation have been more effective in underweight
women, who are at risk of producing Tow-birth-weight infants, than in
adequately fed women (Stein et al., 1978). In developing countries, where both
poor nutrition and Tow birth weight are more prevalent, dietary suppliements
can be effective in reducing the incidence of low birth weight.
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It seems clear that poor nutritional status before pregnancy and
inadequate nutritional consumption during pregnancy, if severe enough,
increase the risk of producing a baby of low birth weight. However, this does
not appear to be a major cause of low birth weight in the United States.

Dietary Behaviors That May Affect Health

This section includes discussions of breast-feeding trends and vitamin
and/or mineral supplement usage. These are only two of many types of behaviors
which may affect nutritional status and health. Other such behaviors include
exercise, smoking, alcohol consumption, drug use, and, of course, eating
disorders such as bulimia and anorexia.

Breast Feeding

For millennia infants have thrived on breast milk. No food has proven
more beneficial for healthy babies in their first months of 1ife. In areas
where sanitation is poor, full breast feeding is life saving during these
first months, and supplemental breast feeding appears to be beneficial for
some time thereafter. On the other hand, the Task Force on the Assessment of
the Scientific Evidence Relating to Infant Feeding Practices and Infant Health
{1984) found that the health benefits associated with breast feeding are
modest in populations with good sanitation, nutrition, and medical care.
Technological advances in infant formula appear to have made bottie feeding an
adequate alternative for those who cannot establish satisfactory breast
feeding or who decide in favor of early termination. Previously reported
reduction in the rates of respiratory illness among breast-fed infants may be
attributable to socioeconomic and other differences (such as parental smoking)
between feeding groups rather than to the feeding methods alone. However,
protective effects may exist with regard to gastroenteritis, the evidence
being somewhat stronger among populations where infant morbidity and mortality
are high. Recent investigations also indicate that breast feeding has a
protective effect against middle ear infection {otitis media). Thus, the
Surgeon General has set a goal to encourage more mothers to breast feed, so
that by 1990 at least 75 percent of newborn infants will be breast fed (0ffice
of Disease Prevention and Health Promotion, 1983b). Given present knowledge,
the American Acedemy of Pediatrics, Committee on Nutrition (1980) recommends
breast feeding as the sole source of nutrition for the first 6 months of iife,
supplemented with vitamin D, fluoride, and, after 4 months, iron.

The adequacy of breast milk as the sole food source for babies is related
to the mother's diet during pregnancy and lactation; maternal energy reserves
in the form of stored fat:; fetal nutrient stores (mainly in the liver);
gestational stage; and especially the age of the infant. Most nutritional
deficiencies in breast-feeding infants occur after 6 months of breast feeding
only, at which time complementary feeding should be established. Other
reported deficiencies in normal full-term infants breast fed by apparently
healthy women consuming conventional diets are very rare (Task Force on the
Assessment of the Scientific Evidence Relating to Infant Feeding Practices and
Infant Health, 1984}. Metabolic defects of the mother or infant which might
contraindicate breast feeding are also rare. Beyond its nutritional and
immunological benefits, breast feeding provides other advantages, including
the promotion of an emctional hond between mother and child.
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In the late 1930's about three-fourths of first-born infants were breast
fed, but by the late 1960's this proportion had declined to approximately one-
fourth (Task Force on the Assessment of the Scientific Evidence Relating to
Infant Feeding Practices and Infant Health, 1984). Prior to the 1960's, lower
income women were more likely to breast feed than were higher income women.
However, the subsequent decline was more rapid among the disadvantaged.

Breast feeding of first-born infants began to increase in the 1970's and
since then its incidence has grown steadily, especially among the well-to-do
and better educated. This upward trend has not been consistent across income
or racial groups. In the 1970's, black women were less 1ikely than white women
to breast feed regardless of educational level, employment status, or type of
prenatal care.

Market research surveys conducted by Ross laboratories are the most
current source of data on infant feeding practices (Martinez, 1984). They show
that more than 60 percent of infants were breast fed in the hospital in 1983
(Health 3-24). The market surveys also show that the proportion of infants who
were breast fed for 3 months or more increased to 40 percent in 1983,

Vitamin and/or Mineral Supplement Usage

In the past, eating food was virtually the only way to supply nutrients
to the body. In more recent years, nutrients have been sold over the counter
as specially formulated tablets, pills, wafers, powders, or liquids containing
vitamins, minerals, protein, carbohydrate, lipids, or some combination of
these. Because of the high use of supplements, concerns about potential
toxicity and nutrient imbalances have increased.

Estimates of supplement use vary extensively, depending on the definition
of "supplement” used by the researchers, the wording of the question in
relation to time period of ingestion, and the sample population. For example,
surveys administered by the Food and Drug Administration found that 55 percent
of the sampled population took supplements in 1973-74 and 47 percent in 1975.
However, in 1980 pharmaceutical companies estimated that 20 to 30 percent of
households used supplements.

Although estimates of the population taking supplements vary, a few
generalizations may be made. More women than men take supplements, and the
more educated take more supplements than the less educated do. Additionally,
it has been found that many older Americans are spending a great deal of money
on nutritional supplements {Hale et al., 1982; Garry et al., 1982).

The concern regarding vitamin and/or mineral supplement usage relates to
the consumption of high doses of any physiologically active substance. The
National Academy of Sciences, Food and Nutrition Board, Committee on Dietary
Allowances {National Research Council, 1980a) has stated that no convincing
evidence exists to substantiate claims of unique health benefits accruing from
consumption of a large excess of any one nutrient. Excessive intake of any
supplement by a considerable number of individuals, particularly self-
prescribed supplements, is a potential public health concern.

Growth Retardation
Rapid growth is characteristic of healthy well-fed children. To sustain

growth, the child’'s diet must supply essential nutrients in appropriate
quantities. Inadequate supplies of protein, fats, carbohydrates, vitamins, or
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minerals can result in growth retardation. If the dietary inadequacy is
chronic and mild, the child's linear growth will be slowed, and his height
will be low for his age. This condition is termed “"stunting." If energy intake
inadequacy is severe, the child will lose weight and will have a low weight-
tgﬁheight ratio. This condition is termed "wasting," sometimes called
"thinness."

Although a nutritionally adequate diet is necessary for growth, diet is
not the only determinant of a child's growth. Infections and parasitic
diseases can decrease appetite and increase nutrient requirements,
compromising an afflicted child's nutritional status. Psychological and social
factors, such as sudden cessation of breast feeding or family instability, can
also contribute to growth failure in children. Most of these factors cause
reduced dietary intake, but some illnesses stunt growth by other mechanisms.

Information on the prevalence of growth retardation among children is
available from two activities conducted as part of the National Nutrition
Monitoring System--the National Health and Nutrition Examination Survey and
the Coordinated State Surveiilance System. In both, participating children are
actually weighed and measured.

To determine whether a child's growth is retarded, his height and weight
are compared with growth charts. The charts used were developed by the
National Center for Health Statistics {NCHS} and the Centers for Disease
Control (CDC) using data from the Fels Institute, the NCHS Health Examination
Surveys, and the first NCHS National Health and Nutrition Examination Survey.
The growth charts represent the distribution of heights and weights one would
expect to find in a healthy, or reference, population. In population surveys,
1f more than 5 percent of the children fall below the 5th percentile of height
for age, then one would be concerned about stunting. Similarly, if more than 5
percent fall below the 5th percentile of weight for height, then one would be
concerned about wasting.

Information on the prevalence of stunting and wasting (Health 3-25
through 3-28) was gathered in the second National Health and Nutrition
Examination Survey. Stunting was consistently higher among the population
below poverty level than among persons above poverty level (Health 3-26).

NCHS growth curves showing weight-by-height percentiles are available
only for prepubescent boys and girls, since the relationship between weight
and height is independent of age only in children prior to puberty (Naticnal
Center for Health Statistics, 1977b). Therefore, it is possible to show the
prevaience of wasting for children under 10 years of age only. Wasting seems
to be related tc race, with more black than white children falling below the
5th percentile {Health 3-27), although the prevalence for both races is quite
low. There is no difference in prevalence between the sexes. Poverty status is
not consistently related to wasting, but a possible problem area is seen in
boys 6-9 years of age below poverty level {Health 3-28).

In 1973, the Centers for Disease Control began working with five States
to develop a system for continuous monitoring of the nuiritional status of
high-risk population groups. This system, the Pediatric Nutrition Surveillance
System, is part of the Coordinated State Surveillance System. The data base
for the system consists of data obtained from selected health service delivery
programs, such as Maternal and Child Health; Early and Periodic Screening,
Diagnosis, and Treatment; the Special Supplemental Food Program for Women,
Infants, and Children; and Head Start. In the 1980's the Pediatric
Surveillance System expanded to over 34 States.

€OC surveillance data on the prevaience of stunting and wasting among
children for the years 1976-84 are shown in Health 3-29 through 3-32. In 1984,
7-13 percent of children fell below the 5th percentile, which is the criterion
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chosen to define "stunting." Substantial variations in stunting occur among
ethnic and racial groups. The finding of a higher rate of stunting among Asian
children beginning in 1978 (in large part, representing Southeast Asian
refugee children) indicates the sensitivity of the CDC Pediatric Nutrition
Surveillance System in detecting children with growth stunting.

The norms for determining the prevalence of stunting are based on a
racially mixed population, and race-specific growth charts are not available.
Therefore, one could question whether race-specific prevalences for the CDC
children reflect racial and ethnic differences in body structure instead of
differences between the CDC population and the NCHS reference population that
are due to environmental factors such as nutritional status, health care, and
socioeconomic status. The NCHS growth charts, which are not race specific,
have been adopted for use by the World Health Organization and are recommended
for use in all racial and ethnic groups. Several researchers have investigated
racial or ethnic differences in body size and concluded that, for prepubescent
children, genetic differences are insignificant when compared with
environmental differences in their effect on average body size (Habicht et
al., 1974). Regardless of race, children in foreign countries who are
socioeconomically similar toc U.S. children have average weights and heights
quit§ similar to those in the NCHS reference population (Stephenson et al.,
19833,

If the higher prevalences of stunting found among Asian children in the
CDC survey were due to use of reference standards that did not adequately
control for racial differences in body structure, one would see a constant
difference in the prevalences over the 9-year period shown in Health 3-29
through 3-32. Since the higher prevalences fluctuate over time and seem to
coincide with the influx of refugee children from Southeast Asia, it is
assumed that the higher rates of stunting in Asian children in the CDC survey
are the result of poor health care, inadegquate nutrition, and other
environmental differences between these Asian children receiving government
health services and the other children in the CDC population.

The CDC data are based on children who are in low-income families
participating in governmeni-supported service programs, so that group would be
less representative of the total U.S. population with respect to poverty
status and related characteristics than the NHANES sample was. This fact helps
to explain the higher prevalence of stunting seen in the CDC charts as opposed
to the NHANES charts and to explain why the CDC surveiliance population is at
higher risk than the reference population that was used to establish the 5th
percentile criterion. The CDC surveillance system seems to be sensitive enough
to detect trends in nutritional status among persons seeking health services.

The prevalence of wasting, or Tow weight for height, for children under 2
years and 2-5 years of age is close to or below 5 percent (Health 3-31 and
3-32). This indicates that wasting does not constitute a significant health
problem in the surveillance population as compared with the reference
population.

Dental Caries

Dental diseases constitute one of the Nation's most prevalent health
problems. The most common oral disease is dental caries {tooth decay), which
affects 95 percent of Americans (National Center for Health Statistics, Dec.
1983). Bacterial fermentation of dietary sugars produces acid that dissclves
tooth enamel. However, a number of factors operate to 1imit the acid's
destructive capacity. The presence of other bacteria may buffer the acidity

199



change because some bacteria produce alkali rather than acid. Saliva,
stimulated by the ingestion of food, both dilutes the food and buffers the
acid produced.

When fluoride from diet, supplements, or topical application is
incorporated into the tooth enamel, a harder enamel that is more resistant to
acid destruction is produced. Studies in both humans and lower animals have
shown that consumption of optimal levels of fluoride during tooth development
results in a lower incidence of dental caries after tooth development is
completed. Fiuoride exists in very small amounts in nearly all foods and water
supplies. Seafood and tea leaves contain larger quantities of fluoride than
most foods. Fluoride ingested from drinking water, regardless of whether the
water was naturally or deliberately fluoridated, has proven to be beneficial
in reducing the incidence of tooth decay in persons who drank optimal amounts
of fluoridated water during childhood {Goodhart and Shils, 1980?
Additionally, susceptibility to dental caries may depend on specific
individual immune responses and on the use of antibiotics and antiseptics.
Adequate dental health requires proper hygiene, including the regular removal
of plaque by mechanical means, such as brushing and using dental floss.

The incidence of caries is highest among children 5-17 years of age
{National Institute of Dental Research, 1981). The National Institute of
Dental Research conducted a survey of the prevalence of dental caries in a
representative sample of school-age children during the 1879-80 school year.
The caries prevalence in the permanent teeth of children aged 5-17 years was
estimated to be 2,91 decayed, missing, or filled teeth per child, affecting,
on the average, 4.77 tooth surfaces.

In the age group 5-17 years, the prevalence of dental caries increased
with age (Health 3-33) and was slightly higher in females than males. Of the
45.3 million U.S. children in this age group, 16.6 million {36.6 percent} were
estimated to be completely free of dental caries, At the other extreme, 3.5
million (7.7 percent} had nine or more decayed or filled teeth or missing
permanent teeth {Health 3-34).

There is a reasonably consistent relationship between the frequency of
sucrose consumption and the incidence of dental caries {Bierman, 1979). The
National Center for Health Statistics {Jan. 1982) investigated the
relationship between diet and dental health using data from the first National
Health and Nutrition Examination Survey. No statistically significant
relationship was found between the decayed, missing, and filled teeth (DMFT)
index and the ratio of calcium to phosphorus in the diet, the calcium-to-
phosphorus ratio in blood serum, or the levels of intake of specific
nutrients. There was little statistical evidence to support a clinical
relationship between DMFT experience and total caloric intake of sugar-rich
foods (meaning those ingested both with and between meals). There was,
however, a direct, strong, and statistically significant relationship between
DMFT experience and the frequency of intake of sugary snacks between meals for
all age groups 6-64 years.
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Health 3—1. Age-adjusted death rates for selected causes of death: 1950 and 1983
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Health 3—-2. Relative risk of diabetes, high-risk serum cholestero! level, and hypertension
for overweight persons {relative to not overweight persons), by age: 1976-80
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Health 3—3. Percent of adults with diabetes, by sex and age: 1976-80
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Health 3~b5. Percent of adults with diabetes, by poverty status and age: 1976-80
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Health 3—6. Percent of adults with diabetes, by overweight status and age: 1976-80
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Serum choleatercl (mg/di)

Health 3--7. Trends in cardiovascular disease and noncardiovascular disease,
decline by age-adjusted death rates: 1968-80
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Health 3—8. Mean serum cholesterol for males, by vace and age: 1976-80
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Health 3—9. Mean serum cholesterol for females, by race and age: 1976-80
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Health 3—10. Mean serum cholesterol for males, by poverty status and age
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Health 3—11. Meaan serum cholesterol for femnales, by poverty status and age: 1976-80
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Health 3—12. Percent of males with high-risk serum cholestercl levels, by race and age: 1976-80
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Health 3—13. Percent of females with high-risk serum cholesterol levels, by race and age: 1976-80
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Health 3—14. Percent of males with high-risk serum cholesterol levels, by poverty status and age: 1976-80

T0 -

' =

.

s Below poverty
&8 Abave poverty

” -

‘5 el

Percent
4

10~

2534

NOTE: See text for definitions,
SOURCE: USDHHS: Data from the Mational Health and Mutrition Examination Survey,

207



70 -

a0 -

Heaith 3—15. Percent of females with high-risk serum cholesterol levels,
by poverty status and age: 1976-80
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Heaith 3-16. Age-adjusted mean serum cholesterol for adults 20-74 years of age,
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Health 3—17. Prevalence of hypertension among males and females, by age

Heaith 3—18. Percent of males with hypertension, by race and age
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Health 3—19. Percent of females with hypertension, by race and age: 1976-80
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Health 3—-21. Percent of females with hypertension, by poverty status and age:
1976-80
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Health 3-22. Age-adiusted death rates for malignant neoplasms, by race and sex: 1950 and 1982
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Health 3—23. Percent of habies with low birth weight (2,500 grams or less},
by race: 1868-70, 1973-75, 1978-80, 1982
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Health 3—24. Percent of infants breastfed, by year: 1970-83
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Health 3—-25. Percent of children below the NCHS growth chart Sth
percentile of height for age, by sex, age, and race: 1976-80
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Health 3—26. Percent of children below the NCHS growth chart 5th
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Health 3—27. Percent of children below the NCHS growth chart 5th
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Health 3—28. Percent of children below the NCHS growth chart 5th percentile
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Heaith 3—29. Percent of children aged under 2 years below the NCHS growth chart 5th percentile of height

for age, by year and race: 1976-84
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Health 3—30. Percent of children aged 2-5 vears below the NCHS growth chart 5th percentile of height

for age, by year and race: 1976-84
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Health 3—31. Percent of children aged under 2 years below the NCHS growth chart 5th percentile of weight
for height, by year and race: 1976-84
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Health 3—32. Percent of children aged 2-5 years below the NCHS growth chart 5th percentile of weight
for height, by year and race: 1976-84
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Health 3—33. Prevalence of dental caries in permanent teeth, by age and sex: 1979-80

12- .

; 107

3 Pl

i g8 FEMALES -

&2

gE

¥

28
1 1
6 17

Age in years

SOURCE; USDHHKS: Data from the National Dental Caries Prevalence Survey.
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CHAPTER 4

SELECTED FACTORS INFLUENCING FOOD INTAKE
AND DIETARY STATUS

Introduction

The assessments of dietary and health indicators of nutritional status
presented in Chapters 2 and 3 have been used to identify potential public health
problems and concerns as well as the subgroups of the population at grealest
risk of poor nutritional status. Examples of these populaticn subgroups
include: (1) Postmenopausal women, who have, on average, relatively low
calcium intakes and a relatively high prevalence of osteoporosis; (2} Tow-income
and black women, who have a relatively high prevalence of obesity with evidence
of health complications; and {3) children 1-5 years, black females 12-17 years,
and poor women 25-54 years, whose intakes of iron are low and who have a
relatively high prevalence of impaired iron status. The data used in these
types of assessments are descriptive and can be used to indicate potential
or existing nutritional problems. When possible, the statistical reliability
of the findings also can be studied based on the survey designs.

These survey data on dietary and health indicators of nutritional status
have also been appiied, albeit Tess comprehensively, in studies designed
to determine the major factors that influence nutritional status. This
information is important in providing knowledge concerning essential aspects
of programs and policies designed to improve the nutritional status of the
popultation or of population subgroups. As changes occur in factors thought
to affect nutritional status, such as food and nuirition programs and policy,
sophisticated statistical analysis of data from repeated surveys will provide
much useful information.

Factors that may influence health indicators of nutritional status,
in contrast to dietary status, are not reviewed in this chapter. Some of
these factors are discussed in Chapter 3 in relation to specific clinical
and biochemical measures of heaith or to prevalences of disease.

The purpose of this chapier is to review selected studies in which
researchers have attempted to determine some of the factors that influence
food intake and dietary status. Findings from these studies help to establish
a basis for programs or policies designed to improve dietary status. The
studies reviewed have in most cases used survey data from the 1977-78 Nationwide
Food Consumption Survey {NFCS), which was not designed solely for evaluations
of all the factors that might be associated with dietary status. For this
reason, these studies have tended to employ rather intricate statistical
methods and modeling approaches. Expansion of the National Nutrition Monitoring
System to include more data appropriate for analyses of factors influencing
dietary status would enhance its value for nutrition policy. Continuous
information, especially about populations at risk, may be particularly valuable.
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Factors Influencing Dietary Status

A number of researchers have attempted to use multivariate statistical
methods to evaluzte hypotheses related to the faciors influencing dietary
status, possibly because of the significant need to assess the effect of
food assistance and nutrition education programs in the United States. Results
of these analyses can be used to help design health and nutrition policies
and evaluate their effects on diet.

This review of the studies is not intended to be comprehensive. Instead,
the intent is to identify selected studies and approaches that indicate
possibilities for future research efforts to improve our understanding of
dietary status and how it can be affected by environmental factors and by
food, nutrition, and other policies. Illustrative references for each group
of factors influencing dietary status are listed at the end of this chapter.
These references are representative of a burgeoning literature on the subject.
Most references are for studies pertaining to NFCS and related dietary or
food consumption surveys.

Economic Factors

Studies of the econcmic factors that may influence dietary status have
undergone significant change because of recent developments in statistics
and theories in which households are viewed as both producing and consuming
ynits. Householids are presumed to utilize various inputs--for example, food
as purchased and the labor of household members--to produce diets of varying
nutrient compositions. This framework provides for the incorporation of
socioeconomic variables into integrated statistical analyses of food consumption
behavior and dietary status. Research results are accumulating in the areas
of household income, household food expenditures, nutrient Tevels in household
and individual diets, efficiency of food use, away-from-home food consumption,
and use of convenience foods.

Income was Tound to have a positive, statistically significant effect on
the nutrient Tevels in household diets and individual intakes for participants
in the U.S. Department of Agriculture's 1965-66 food consumption survey,
1977-78 NFCS, and 1977-78 Nationwide Food Consumption Survey-Low Income
(NFCS-LI}. However, the magnitude of this positive effect is difficult to
isolate statistically and is dependent on the data used and subtieties in
the specifications of models used in the analyses.

In both NFCS and NFCS-LI it was found that, although dietary levels
of nutrients are higher for households with higher incomes, the amount of
nutrients per doliar of food expenditure is inversely related to income.

An analysis of NFCS-LI data in which tenancy status was used as an indicator
of wealth showed that individuals from households that owned thair homes
reported diets higher in most nutrienis.

In general, Government food assistance programs have a positive,
statistically significant effect on dietary levels of nutrients. Analysis
of data from the NFCS-LI showed the nutrient Jevels of househoid diets and
individual intakes to be higher for members of households participating in
the Food Stamp Program and/or the Special Supplemental Food Program for Women,
Infants, and Children than for members of similar nonparticipating househoids.
NFCS data aiso show that children who participated in school breakfast and/or
lunch programs had higher nutrient intakes than nonparticipants had.

220



Analyses of the 1977-78 NFCS and NFCS-LI have shown that total nutrient
Tevels in household diets tended to be higher when expenditures for food
consumed at home were higher. The number of meals eaten and the amount of
food consumed at home (compared with the amount eaten away from home) also
had a significant positive effect on nutrient levels in household diets and
diets of individuals. MNutrient Tevels in househcld diets tended to be Tower
when convenience foods formed a large proportion of the food budget. This
may have occurred because convenience foods have high costs per nutrient.

Expenditures for food eaten away from home have been related to several
characteristics of householids and individuals. NFCS data show that
away-from-home food expenditures increased significantly with increased income
and number of hours worked by the female head of household but decreased
with household size. Consumption of food away from home has also been related
to age of household members, race, and the educational level of the female
head of household.

Sociodemographic Factors

Easily identifiable sociodemographic factors have been studied in relation
to indicators of nuiritional status. The resulis summarized here are from
economic models of relationships between dietary indicators of nutritional
status and food expenditures. Household size has received wide attention
because of its ijmportance in determining eligibility and assistance levels
for food assistance programs. Analyses of NFCS and NFCS-LI data have shown
that the number of household members is inversely related to nutrient levels
in household diets per person and to individual intakes. However, a significant
positive association exists between household size and nutrient return per
dollar of food expenditure, indicating that the reason for the lower nutrient
intakes is probably total food expenditure rather than food selection.
Statistical relationships were found beiween nutrient levels of diets and
the following factors.

® Region of the country and level of urbanization--These relationships
may reflect geographic differences in food availability, preferences,
and prices.

) Race and ethnic origin--Cultural differences in food preferences may
be indicated.

° Education and employment status~-These relationships may reflect social
and economic differences in food use patterns and food preferences.

Eating Patterns

The number of meals eaten per day, frequency of snacking, and variety
of foods selected all infiuence dietary status. Individuals consuming at
least three meals per day over a 3-day period (64 percent of NFCS respondents)
had higher food energy and nutrient intake levels than did those reporting
fewer meals.

Snacking resulted in higher food energy and nutrient levels. Seventiy-
five percent of the 1977-78 NFCS respondents reported snacking, with three
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to five being the usual number of snacks over a 3-day period. On average,
snacks provided about 20 percent of total food energy and 10-30 percent of
other nutrients for those who snacked.

Variety in foods consumed, as indicated by the number of unique foods
or food groups represented in the diet, was associated with higher dietary
levels of food energy and nutrients. Of course, models of food choice have
been used exiensively in marketing, advertising, and product development.
Statistical modeling techniques from sociology, psychology, marketing, and
other discipiines have been used in studies of food choices. The results
are not summarized here because specialized, and sometimes proprietary, data
bases were employed in many studies.

Health Attitudes

Attitudes or beliefs about food and health affect food intake and dietary
status. Data from a nationwide survey by the Economic Research Service of
the U.S. Department of Agriculture {USDA) show that consumer health attitudes
and nutrition concerns affect food selection. Almost two-thirds of those
surveyed said they had adjusted food selection in the 3 years prior to the
survey for health or nutrition reasons. Frequently these changes were designed
to reduce dietary levels of sugar, fat, cholesterol, sodium, and calories.
Households with higher education and/or income levels more often expressed
health and nutrition concerns.

The Center for Food Safety and Applied Nutrition of the U.S. Department
of Healith and Huwan Services has conducted a number of surveys of the U.S.
population. Consistent patterns that have emerged in these surveys include
tha following.

® Perceptions of foed safety--Significant segments of the population are
concerned about food additives or contaminants {most freguently
preservatives, pesticide residues, artificiail colors, and artificial
flavors). This concern, heightened temporarily by news releases or
government actions on specific substances, is generally neither increasing
nor decreasing.

. Diet and cardiovascular disease or cancer--Consumers are increasingly
aware of and concerned about food components believed to raise the risk
of cardiovascular disease and cancer. Food components mentioned by
respondents are sodium, cholesterel, and fais. Interest in informative
labeling of these substances is grewing. Almost one-quarter of survey
respondents reported lowering their sodium and/or fat intakes, and another
12 percent were on medically prescribed low-sodium or low-fat diets.

. Risk avoidance--The public increasingly regards food (and reads food
Tabeling) with a risk-avoidance rather than a benefit-seeking orientation.
Interest in "positive® attributes of food is giving way to a focus on
“negative” attributes: Calories, sodium, cholesterol, and fats.

) Confidence~-Most consumers are generally confident of the safety of
the food supply and exhibit optimism that the food supply of the future
will be even safer.
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Nutrition Education

Nutrition interest, knowledge, and skilis may influence nutritional
status. Some nutrition educators report that more knowledgeable consumers
make "wiser" food choices. However, the term "wiser" is difficult to interpret
relative to nutritional status, and more information is required io determine
why and how consumers become more knowledgeable or motivated. A Food and Drug
Administration study on sodium labeling reports that use of label information
by consumers depends on their concerns and interests, educational levei,
and skills in appiying the information.

Nutrition education is more effective in changing dietary practices
when instruction is given on how to make dietary improvements. A nutrition
course, "Better Eating for Better Health,” which was developed by the American
Red Cross and USDA, was field tested in 1983. Participants from a variety
of backgrounds showed improvements in nutrition knowledge, attitudes, and
self-reportaed food selection and preparation behaviors.

Nutrition education is especially effective when directed toward the
househald food manager. Home food supplies provided about 80 percent of
the food energy in the diets of participants in the 1977-78 NFCS. Analysis
of data from USDA's 1965-66 nationwide survey of food consumption indicated
a relationship between parenis’ and children’s intakes of food energy and
seiected nutrients. Further investigation is needed concerning factors that
influence the choices of food managers, types of information most usefu?l
to them, and the best methods of influencing them.

Summary

Results of the selected studies summarized in this chapter indicate
the following.

. Statistically significant relationships exist between dietary levels
of nutrients and socioeconomic factors, including income, household size,
food assistance program participation, race, ethnic origin, geographic
Tocation, education and employment of the household head, tenancy status,
and the number of meals consumed at home.

(] Relationships between diet and behavior-related factors such as attitudes
toward food and nutrition have been demonsirated. Diets are affected
by the media, industry advertising, nutrition education, labeling, and
other dietary and health-related information.

Future reports of the Joint Nutrition Monitoring Evaluation Committee
should develop the issue of dietary status determinants because they are
necessary in an effective nutrition monitoring system. These analyses should
also incorporate findings on the impact of determinants of dietary intake
on biochemical measures of nutritional status. Each change in diet may not
necessarily translate into changes in performance, health, or survival,
especially in well-nourished populations. A more complete understanding of
factors affecting diet and nutritional status is critical to sound and
effective public health policy and educational programs. More generally, such
understanding is critical to an improved dietary status for the U.S. population.
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CHAPTER 5
RECOMMENDAT IONS

The charge to the Joint Nutrition Monitoring Evaluation Committee is to
review data collected under the National Nutrition Monitoring System and to
recommend improvements in the system.

The primary prerequisite for an effective Nationai Nutrition Monitoring
System is that the data collected can be transformed into information useful
to those responsible for making policy and for planning and operating programs
to maintain and improve the nutritional health and well-being of the U.S.
population. Transforming data into useful information requires that the data
be obtained using designs that wili provide the desired results. The step
which should precede data coliection is the design of a system to meet
specific information needs. A1l data collection agencies have tried in good
faith to achieve this objective. However, the associated data collection
efforts have not yet yielded data that are widely used for purposes of
national nutrition monitoring and evaluation. The Committee, therefore, gives
priority to:

» Developing methods by which those responsible for policymaking and
program planning can communicate their information requirements to those
responsible for obtaining the data supporting the National Nutrition
Monitoring System. In addition, those responsible for gathering the data
should give special attention to developing more appropriate designs and
collection methods and to improving the capacity to process data into
information appropriate for those in planning and policymaking.

* Improving the use of presently available data, both for present benefits
to the National Nutrition Monitoring System and for providing insights
that could lead to improvement in future designs for data coliection and
analysis.

® Improving data collection metheds which, however, do not now present a
major problem to the National Nutrition Monitoring System {except for
specialized problems such as obtaining information on the homeless).

) Making necessary resources available to carry out these recommendations.
The implementation of these recommendations is the responsibility of the
Assistant Secretary for Health and the Assistant Secretary for Food and
Consumer Services.

Committee review focused on the Nationwide Food Consumption Survey {(NFCS)
and the National Health and Nutrition Examination Survey {NHANES)}. Therefore,
some recommendations specifically address these two surveys and the
Departments which conduct them, the U.S. Departments of Agriculture (USDA) and
Health and Human Services {DHHS). Such specific discussion should be
considered jllustrative of more general issues, however. Recommendations may
also apply to other activities under the monitoring system.
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Improve Information Exchange Between Data Users and Gatherers

Recommendation 1: Establish a mechanism for learning more about the data needs
of users, especially Federal agencies.

Although the purpose of this Committee is to recommend improvements to
the National Nutrition Monitoring System (NNMS), no organized mechanism
currently exists by which the Committee can accurately determine the data
needs of "action” agencies--those Federal agencies responsible for food,
nutrition, and health programs and food regulation. Yet without knowing more
about the needs of these agencies, the Committee can only speculate about
possible improvements. The Committee therefore recommends development of: (1)
An ‘inventory of Federal Government programs affecting nutrition, such as those
listed in Nutrition Activities of the Department of Health and Human Services
(Of fice of Disease Preveation and Health Promotion, 1983a) and USDA's
Directory: Human Nutrition Activities (Committee of Research and Education of
the Secretary of Agriculture's Policy and Coordination Council, 1984), and (2)
an annotated bibliography of evaluations of these programs to determine the
contribution of NNMS data to proegram design and evaluation.

To this end, each action agency should undertake a review of its research
and statistical requivements for program design and evaluation. Such a review
would not only increase the agency's understanding of its own complex data
needs but also help the Committee and primary data collection agencies
identify gaps in the NNMS.

The reviews should include at least the following information.

® Data bases currently in use and reasons for use.

() Program requlation and policy decisions that could be aided by data from
the NNMS.

. Assessments of major nutrition monitoring, evaluation, and design
guestions for current programs.

) Importance of NNMS data in relation to other sources of information.

. Suggestions for improving NNMS data bases, including:

Availability of relevant information and need for new data collection
efforts:

Generalizability and usefulness of the data for policymaking,
regulation, allocation of resources, and meeting agency research goals;

Quality of the measurements and data being used;
Accessibility of data;

Special statistical methodology needs; and
Manner of data presentation.

Recommendation 2: Sponsor periodic conferences related to survey design and
data analysis.

DHHS has initiated the National Health and Nutrition Examination Survey
Users Group, which meets approximately three times a year. USDA participates
annuwally in Nutrient Data Bank Conferences. In October 1983, the Depariments
cosponsored a conference on uses of food consumption survey data under the
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aegis of the Food and Nutrition Board, National Research Council, National
Academy of Sciences. This conference, the first of its kind, drew more than
200 participants.

The Committee recommends that these kinds of activities be conducted on a
regular basis to improve survey design and analysis. These conferences would
help Federal agencies to gather information for decisionmaking and may have
the benefit of helping State and local authorities to plan and conduct
surveys. The Committee should periodically review reports of the meetings to
gain information on evolving uses of survey data and problems encountered in
their use. The Committee also encourages jointly sponsored conferences for
current and potential survey data users in which topics of continuing interest
are discussed. Such topics might include food consumption data methodology,
nutritional status assessment, statistical analysis of complex surveys,
improved sampling and measurement methods, and timely topics.

Recommendation 3: Increase the availability of nutrition information from
Federal surveys.

Much informaticon on nutrition, including NNMS data, is published in
Federal Government reports that are not included in computerized bibliographic
data bases. Literature searches yield no citations; therefore, many
researchers in Government, the academic community, and the private sector may
not know of relevant data and analyses. To make this information more widely
available and more easily identifiable, USDA and DHHS should:

. Encourage indexing services such as Index Medicus to include Government
reports related to nutrition and health in their printed and computerized
bibliographic data bases.

] Request that professional journals identify the survey name in the key
words section when publishing articles based on analysis of survey data
to facilitate their identification.

® Announce in professional journals when Federal reports related to
nutrition are released.

® Utilize new technologies for information dissemination, such as digitally
based bibliographies of survey publications and journal articles.

] Identify new professional audiences for survey findings.

Recommendation 4: Establish a listing of data bases, including methods and
technigues related to food, nutrition, and health.

Many data bases on food, nutrition, and nuirition-related heaith issues
exist. Some data bases, not part of the NNMS, could nevertheless serve as
valuable resources for both Federal agencies and researchers in the academic
community and private sector. Unfortunately, no comprehensive list exists.
Therefore, the Committee recommends that such a list be established,
periodically updated, and disseminated. The following types of data bases
would be included.

* National surveys that operate continucusly, such as the Total Diet Study,
study of the nutrient content of the U.S. food suppiy, and the Continuing
Survey of Food Intakes by Individuals.
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* National surveys tha® operate periodically, such as the presently
scheduled National Health and Nutrition Examination Survey and the
Nationwide Food Consumption Survey.

(] Special-purpose surveys, such as the Hispanic Health and Nutrition
Examination Survey and the Nationwide Food Consumption Survey-Low Income.

] Surveys that are conducted at the State and local levels.

. Federally funded surveys conducted under contracts or grants for special
purposes.

The 1ist should incliude at least the following information on each
survey.

° Objectives of the survey.
. Sample design and popuiation covered--for example, civilian population.
) Data collection period--for example, 1976-80.

» Data collection method--for example, interview, examination, or
laboratory test.

¢ Measures of nutritional status and/or food consumption.

] Measures of possible determinants of dietary and nutritional status and
other measures useful for targeting nutrition programs, such as income,
household size, and other sociodemographic variables.

. Control varjables--for example, age, race, and sex.

(] Accessibility and availability--for exampie, microdata tapes available
through the National Technical Information Service or reports available
through the Superintendent of Documents of the U.S. Government Printing
Office.

] Contact person or office from which to obfain additional information, if
needed.
Increase Use of Data Collected Under the National Rutrition Monitoring System

Recommendation 5: Provide resources for policy-relevant analyses of existing
data.

NNMS data frequenily are not analyzed in sufficient depth to provide
information adequate for policymaking and program management. Possible reasons
for this deficiency might be that statistical agencies are not aware of the
needs of action agencies; that not all action agencies are aware of the
existence of relevant data; or that action agencies, aware of existing data,
lack the expertise or resources to analyze survey data. Furthermore,
statistical agencies frequently do not have the staff resources to perform
such analyses inhouse or the budget to contract for more specialized
analytical reports. The Committee therefore recommends that the Assistant
Secretary for Health and the Assistant Secretary for Food and Consumer
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Services develop a mechanism to provide for indepth analyses of the survey
data relative to major program and policy information requirements.

Recomendation 6: Provide adequate and uniform documentation of data files.

As mentioned previously, the two surveys reviewed by the Committee for
this report were found to provide high quality data. However, use of data from
these and other surveys would be facilitated if public use data tapes were
compietely documented in a uniform manner. This would help users understand
the quality and limitations of the data.

To address these concerns, adeguate and more uniform documentation should
be provided for each data base and should include descriptions of the sampling
and weighting procedures, general population characteristics, imputation
procedures, and intraindividual variability (when applicable); information on
response rates; and all other information needed to facilitate appropriate use
and interpretation and to enhance comparisons of results among component parts
of the gNMS, in particular NFCS and NHANES, which form the major components of
the NNMS.

Recommendation 7: Improve comparability of data. Mechanisms should be
developed through which information from different data systems can be
integrated and results reported in a comparable manner.

In addition to adequate documentation of data files, nutrition data
should be improved with regard to standardization and comparability. Current
efforts should be continued to develop compatible groupings for descriptive
and demographic characteristics {age, income, etc.} in future data coliection
activities and in future publications from NNMS data sources, especially NFCS
and NHANES.

Historically, nutrition information systems have been developed to serve
the purposes of specific agency programs. Little attention has been paid to
the development of standard concepts, terms, definitions, and classifications
or to similar methods of data collection, tabulation, and release. The
resulting lack of comparable data from different programs presents a
significant barrier to the usefulness of this information in broader research
and management applications.

USDA has undertaken considerable work in standardizing methods for coding
and tabulating data on food composition. Other specific activities that will
help overcome barriers imposed by the lack of data comparability are as follows.

. Develop "core questionnaires" to promote the collection and coding of
nutrition statistics in accordance with uniform definitions and
classifications and to provide baseline quality control standards. The
Committeee endorses current efforts to develop a comparabie 24-hour
recall guestionnaire for use in NFCS and NHANES but recommends that both
surveys include more extensive assessments of food intake.

] Collect information necessary for linking the National Death Index to the
survey data bases to facilitate studies designed to determine
relationships between nutrition and chronic diseases such as cancer.

. Develop uniform questionnaires for variables that are related to dietary
status, such as school or work absenteeism and medical treatment.

. Use compatible sampling schemes. Make definitions of terms--such as
income, region, and household--similar.
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s Develop and validate questionnaires to elicit data on "hunger.®

Recommendation 8: Improve timely publication of data.

Resources should be made available to improve the timely release of data
tapes and publications of survey data. Recommended activities include the
following.

° Automate data collection and editing for faster data release. The
Commitiee endorses current efforts to fully automate data collection in
NFCS and NHANES.

. Streamline statistical quality control procedures sc data tapes can be
released sooner.

. As far as possible, outline the computations and analyses to be conducted
with survey data early, during the planning phase of the survey. If
necessary, plans should be reviewed by outside experts.

. Use standardized tabular presentations with minimal text for rapid data
release of certain findings. USDA is currently using this approach to
report on the food supply.

. Adopt continuous modes of data collection. Periodic surveys do not fully
meet nutrition monitoring needs,

Improve Methods and Techniques for Gathering Information for
Assessing Nutritional Status

Recommendation 9: Continue and expand efforts to study the factors that
influence food intake and nutritional status, especially among high-risk
subgroups.

An understanding of the factors that influence the dietary and health
indicators of nutritional status is essential to the development of sound and
effective policies and programs for improving nutritional status. The
Commitiee recommends that, in addition to determining nutrient intakes and
prevalences of diseases associated with diet, the Departments continue and
expand collection of detailed information on such factors as the amounts and
types of food consumed; food purchasing and eating behaviors; knowledge and
attitudes about food, diet, and health; drug and tobacco use; and
socioeconomic factors such as gross and net income, the availability and cost
of food and health care, other living expenditures, government and private
sector program participation, and family composifion. Information on changes
in these factors over time may contribute significantly to an understanding of
how they affect nutritional status. Epidemiological followup surveys of the
type gogducted on persons surveyed in the first NHANES should be continued and
expanded.

Therefore, the Committee recommends that the Departments continue present
efforts to study the factors influencing nutritional status and recommends
that resources be increased to expand and refine current efforts. Suggested
activities include literature reviews, conferences, workshops, and additional
statistical analyses to: (1) Assess currently available information and (2)
delineate research questions and needs for the future. Feasibility studies may
need to be conducted to determine how to meet future informational needs.
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Recommendation 10: Improve coverage of minority and low-income populations in
activities of the National Nutrition Monitoring System.

A major focus of this report is whether there are differences in dietary
and health status between the poor and nonpoor. NFCS and NHANES provide cross-
sectional data permitting comparisons to be made at selected points in time,
The Coordinated State Surveillance System of the Centers for Disease Controil
continuously monitors key indicators of nutritional status in two vulnerable
groups--pregnant women and young children. Despite these efforts, some groups
considered to be at nutritional risk--for example, the homeless, migrants, and
some minority groups such as Native Americans--are not covered. (thers,
inciuding some racial minority groups, are not sampled in Targe enough numbers
to permit accurate estimates.

The Committee recommends that the Departments improve their current
surveiliance and monitoring of minority and low-income populations. Possibie
strategies to consider include special surveys for groups such as the
homeless, oversampling of the low-income population in cross-sectional
surveys, more extensive use of data obtained through food and health programs,
followup surveys to monitor patterns of death from starvation, and expansion
of the Coordinated State Surveillance System.

Recommendation 11: Evaluate the feasibility of developing indicators for
monitoring changes in food consumption and nutritional status.

USDA and DHHS should explore the feasibility of developing a set of
nutrition indicators to monitor changes in food consumption and nutritional
status. These could be viewed as analogous to leading economic, environmental,
and other sets of indicators that have become feasible because of advances in
information collection, processing, and discrimination. Such nutrition
indicators could be used for State and national surveillance during the time
between major surveys. They would also be useful in policy formuiation and
management.

A set of nutrition indicators couid initially be - derived from analyses of
existing data files. Development would be a long-range project. Consideration
must be given to at Teast five types of measures:

] Food supply,

° Resources to purchase food,
(] Food and nutrient intakes,
)
]

Health and nutritional status, and
Mortality statistics.

Recommendation 12: Increase research to improve methods for assessing dietary
intake and nutritional status.

Basic human nutrition reséarch, carried ocut by the National Institutes of
Health (part of DHHS) and the Agricultural Research Service (part of USDA},
has received increased funding. Resources for most applied human nutrition
research, however, have remained static or declined.

The Departments identified gaps in the research base as part of the
development of a b-year human nutrition research plan. The Committee
recommends that they give top priority to developing a research strategy to
facilitate the conduct of food consumption and nutrition surveys and to
improve the nuiritional assessments made. Increased efforts should be
considered in the following areas.

s Research in the biomedical and behavioral sciences with relevance io
nutritional assessment--for example, functional consequences of
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malnutrition; behavioral, cultural, and genetic determinants of group
differences in nutritional status; effects of nutrient toxicity and
autrient-drug interactions; pathophysioiogical consequences of
nonnutritive food substances, tobacco, and environmental contaminants;
biological significance of trace minerals and other food components (such
as fiber); nutritional status and cognitive performance.

(] Research in the food sciences--for example, analytical methods for
assessing nutrients in food samples; effects of food processing on
nutritional quality; standard reference materials for food samples; food
composition data for nutrients and nonnutrients of public health
interest.

. Research in nutrition monitoring and surveillance--for example,
development of strategies to elicit more accurate food intake data;
improved standards and statistical methods for interpreting data on
dietary and nutritional status; standard reference materials for vitamins
and minerals in blood and urine; methods for detecting early stages of
nutrient depletion or toxicity; validation of surveillance data as
reflections of target populations; telephone survey methodology.

Increase Resources for the National Nutrition Monitoring System

Recommendation 13: Provide adequate resources for the National Nutrition
Monitoring System to implement these recommendations and for the Committee,
which is charged with interpreting the data collected by this system and also
with assessing the need for improvements in the system.

The other recommendations proposed by the Committee will result in added
resource requirements for the responsible agencies. The Committee is fully
aware of the current constraints on Federal spending. In Tight of these [
constraints, the Conmittee feels it is necessary fto point out the requiremeﬁt
for additional personnel as well as funds for data collection and research if
these recommendations, which propose increased activities, are to be fully
impiemented.

This applies as well to the Committee itself, which plays a strategic
role as the mechanism both for integrating and evaluating the findings of the
National Nutrition Monitoring System and for reporting to Congrass on the
nutritional well-being of the American people and the status of the monitoring
system. The Committee also notes that resources for the preparation of this
report were drawn from existing survey program activities and suggests that
consideration be given to exploring other avenues of fulfilling its staffing
needs to ensure its more effective functioning in the future. For example, if
a focus of the next report, as suggested, is to be on factors that influence
nutritional status, additional expertise will be required. This might be
obtained by appointing to the Committee experts in this area or by calling on
them as consultants to the Committee. In addition, considerable effort may
need to be expended to gather information on this topic from the several
disciplines that have assessed the factors influencing nutritional status from
different perspectives. It is not intended that the Commitiee be responsible
for the initial analysis of data.

On the bhasis of its experience in preparing this report, the Commitiee
also suggests that consideration be given to increasing its membership to 7 to
10 members in order to include a broader range of scientific expertise
relevant to the needs of Federal survey data users.
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Recommendation 14: Identify potential sources of complementary data for the
National Nutrition Monitoring System.

The development of new and better technologies for processing data has
led to increased availabiiity of data on food expenditures, food and nutrition
program participation, food consumption, nutritional status, and health. Not
all of these data sources are part of the NNMS. The Consumer Expenditure
Survey {Bureau of Labor Statistics) and the Survey of Income and Program
Participation (Bureau of the Census), for instance, are not. Additionally,
some data files could serve purposes other than those for which they were
designed. A1l data relating to food costs and expenditures as well as
participation in Federal food and health programs are relevant to the
Committee mandate. Health and nutrition data available in health centers that
serve low-income populations might prove useful as adjuncts to major surveys.
Therefore, the Committee recommends that its scope of work be increased to
encompass review of these surveys to determine which data should be coensidered
in the National Nutrition Monitoring System.
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APPENDIX I
METHODOLOGY FOR THE COLLECTION AND ANALYSIS OF DIETARY DATA

Food Consumption Surveys
Background

The U.S. Department of Agriculture (USDA) has conducted six natienal food
consumption surveys since the mid-1930's. Over the years, the surveys have
expanded as more information has been needed and technical capabilities have
improved. Information on household food use has been collected in all
surveys; since 1965, data on food intakes by individuals alse have been
collected. The most recent survey, the Nationwide Food Consumption Survey
(NFCS), was conducted in the coterminous United States from April 1977 through
March 1978. 1In addition to this basic survey, special surveys were conducted
in Alaska, Hawaii, and Puerto Rico, and surveys of the elderly and of
low-income households in the 48 cotermincus United States also were
undertaken. The next comprehensive decennial NFCS is scheduled to begin in
1987. The Continuing Survey of Food Intakes by Individuals, started in April
1985, will collect data on dietary intakes year after year for groups of women
19-50 years of age and children 1-5 years of age. Data from the surveys have
been released in numerous USDA publications. {(See Bibliography.)

The primary purpose of the food consumption surveys is to obtain data
that can be used to monitor the food and nutrient content of U.S. diets and to
assess dietary adequacy and the factors affecting dietary status.

Information from food consumption surveys is applied to issues relating to
food production, processing, and distribution; food safety and regulation;
food assistance and other nutrition intervention programs: nutrition
education; and health.

197778 Nationwide Food Consumpiion Survey

Description of the Sample

The 1977-78 NFCS actually consisted of two surveys and two target
populations. In the first survey, information was collected from 14,930
private households (unweighted count) of one or more members. The households
were from a statistically selected samplie of all private househoids in the 48
coterminous States stratified by region, urbanization, and geographic or
demographic similarities. 1In the second survey, data were coliected on 30,770
individuals (unweighted count) in the first-survey households. This number
represents approximately 90 percent of those that were eligible by the survey
design (estimated from spring gquarter), and 14,035 households {unweighted
count) had at least one member sampled. Excluded from this report are data on
about 9 percent, or 2,740 individuals {unweighted count), who did not complete
food intake questionnaires for all 3 days.
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Design

The household survey was designed to be a self-weighting, multistage,
stratified area sample of 15,000 households in the coterminous States. During
each quarter, 3,750 households were to be sampled by use of an interpenetrating
design. The sampling frame was organized by use of the 1970 Census of
Population and Housing. In the spring quarter of the individual survey, all
members of the households were eligible to participate. In the other gquarters
of the individual survey, individuals were selected on the bhasis of age.

Stratification

The 48 coterminous States were divided into 114 strata on the basis
of three leveis of stratification--geographic division, urbanization or zgne,
and demographic or other geographic similarities. Each of the nine census
geographic divisions that constitute the four census regions was divided
into three census zones.

. Zone 1 {central city)--The area comprising the central city or cities
in standard metropolitan statistical areas {SMSA's).
Zong II (suburban}--The area in SMSA's outside Zone 1.

* Zone III (nonmetropolitan)--Any area not included in Zones I and II.

The two Tevels of division and zone were then grouped at the third level
based on cities or other political entities, economic trading areas,
geographic units, and/or size. This procedure resuited in 114 homogeneous
strata of approximateiy 600,000 households each. The distribution of these
strata by census geographic divisions and zones is shown in Table I-A.

Table 1-A. Geographic locatien of strata for the 1977-78 Nationwide Food
Consumption Survey sample

Central Nonmetro-
Census region Total city, Suburban, potitan,
and division division Zone 1 Zone II Zone III

Number of strata

Total covevieriennnnannn 114 38 39 37
Northeszt:
New England ......... 7 2 3 2
Middle Aflantic ..... 21 8 9 4
North Central:
East North Central .. 22 8 8 6
West North Central .. g P 2
South:
South Atlantic....... 17 4 & 7
East South Central .. 7 2 1 i3
West South Central .. 11 4 2 5
West:
Mountain ..oeeeveneens 5 2 1 2
Pacific cvvevrnveenss 15 6 7 2
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Primary Sampling Units

Every stratum was divided into one or more primary sampling unjts {PSU's]).

The PSU’'s were formed from counties, cities, or parts of cities, and each
contained at least 10,000 housing units. Twelve strata were represented

by only one PSU each, and these PSU‘'s were picked with certainty. (They

are Cook Co., IT1.; Kings Co., N.Y.; Los Angeles Co., Calif. {double strata):
New York Co., N.Y.; Queens Co., N.Y.; Chicago, I11. {double strata}; Detroit,
Mich.; Los Angeles, Calif. {double strata); Philadelphia, Pa.) PSU's from

the other 102 sirata were drawn with probabiiities proportional to size.

Selection of Area Seaments Within PSU's

Each PSU drawn was divided into small ciusters of housing units called
"area segments.” The area segments were designed, based on the 1970 Census,
to contain 100 or more housing units. 1In urban areas, area segments usually
consisted of one or more city blocks; elsewhere, they consisted of part of
a Census enumeration district. From the PSU's, 2,500 area segments were
drawn. The number of area segments in a PSU was proportional to the size
of the stratum in which the PSU was located. The probability that an individual
area segment would be drawn from a PSU was proportional to the ratio of the
number og housing units in the area segment to the total number of units
in the PSU.

Prelisting of Area Segments

A1l 2,550 area segments were prelisted to determine the number of occupied
housing units. Then the national increase in the number of housing units
from 1970 to 1977 was estimated. This information, together with estimates
of occupancy and completion rates, permitted calculation of sampling ratios
for the area segmenits that yielded a total of 3,750 households per guarter.

Selection of Sampie Housing Units

For the first two quarters, an average sampling ratio of 2.3 households
per segment was used. The housing units were ordered within their respective
segments. For each guarter, a sample was systematicaliy selected from each
segment without vreplacement after a randem start. By the end of the second
guarter, the estimated completion rate had been adjusted. and an average
sampling ratio of 2.86 households per segment was used for the last two quarters.
With the above adjustments, the target sample size of 15,000 households was
closely approximaied during the year-long survey periocd. Household questionnaires
were completed for about 72 percent (14,930} of the 20,812 households contacted.
A questionnaire was considered complete if it permitted nutritional evaluation.

Selection of Eligible Individuals

During the spring quarter, all individuals regularly Tiving in the
selected household were eligible to participate in the individual intake
phase of the survey. During the other quarters, all individuals under 19
years of age, but only one-half of the individuals 19 years and older, were
eligible. The selection was accomplished by using a special form. All
individuals over 18 in a given household were entered on the form in the
same order in which they were listed in the household survey. Then either
odd- or even-numbered persons were selected, depending on information on
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the form. This selection process was centrally controlled and could not
be modified by the interviewers. In one-person households, the household
member was always eligible to participate.

If a household member was away from home during the initial interview
but was expected to return before the end of the 3-day recording period,
intake forms were left to be filled in with the assistance of the household
respondent. In households participating in the survey, 94 percent of eligible
individuals completed the first-day dietary report, and 85 percent completed
all 3 days of dietary reports.

Weights

Although the household survey was designed to be self-weighting, it
was determined after the survey ended that the completion rates for the various
PSU’'s differed at a statistically significant level. Therefore, weighting
factors were applied to data from completed schedules. Weights were calculated
for each quarter for every PSU and were designed to be proportional to the
ratio of the expected number of completed scheduies in a PSU to the collected
number of completed schedules in a PSU. Weights were scaled so that there
would be 3,740 completed schedules per quarter.

The weight factor applied to the household was aiso applied to the records
of every individual in that househoid. In the summer, fall, and winter guarters,
the weight factor was doubled for individuals over 18 years of age to adjust
for the half-sampling that occurred. In one-person households, however,
the weight factor was not doubled, regardless of the age of the individual.
After weighting was completed, a few household schedules had to be discarded
because of invalid or incomplete data. The weighted and unweighted household
and individual counts are shown by season in Table I-B.

Table I-B. Weighted and unweighted numbers of households and individuals
in the 1977-78 Nationwide Food Consumption Survey, by quarter

Househo 14 Individual
Quarter Weighted Unweighted Weighted Unweighted
Number
Total coiveivuanias, 14,926 14,930 40,209 30,770
Spring chiieeienane. 3,739 3,322 9,811 8,778
SUMMEY vvivvennnvenas 3,728 3,468 10,107 6,584
Fall coecneinnnnn.. 3,728 4,071 10,140 7,696
Winter «ovvvvvnnan.. 3,731 4,069 10,151 7,712

Collection Counts

Table I-C shows weighted and unweighted counts of individuals in the

22 sex-age groups distributed by the number of days of dietary intake reported
for the year.
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Table I-C. MWeighted and unweighted numbers of individuals with 1, 2, and 3 days of dietary
reports in the 1977-78 Nationwide Food Consumption Survey, by sex and age

Dietary reports

1 day 2 days 3 days
Sex and age Weighted Unweighted Weighted Unweighted UWeilghted Unweighted
Number
Total .ovecniennnnnnen 2,870 1,946 1,083 794 36,255 28,030
Males and females:
Under 1 year ....... 26 23 9 8 524 535
1-2 years cvcevecess 52 45 34 33 1,045 1,064
3-5 years ...eeeiien 76 67 56 52 1,719 1,740
6-8 years ....eevnn.e 94 90 72 64 1,841 1,879
Males:
9-11 years ......... 50 46 28 26 939 961
12-14 years ........ 42 39 34 32 1,150 1,168
15-18 years ...ov... 67 63 49 48 1,394 1,399
19-22 years ........ 86 55 36 24 1,030 659
23-34 years ........ 223 133 93 57 2,716 1,750
35-50 years .c.ocu..n. 232 149 82 49 2,571 1,655
51-64 years «..e.... 182 115 56 35 2,161 1,388
65-74 years «.i...... 105 64 23 16 1,049 686
75 years and over .. 54 41 9 6 465 326
Females:
9-11 years ..ceveuen 46 45 26 27 1,011 1,034
12-14 years veeeene. 37 33 35 29 1,148 1,159
15-18 years ........ 60 60 62 57 1,473 1,479
19-22 ygars ...ocene 128 74 59 34 1,317 814
23-34 years ....eenee. 374 267 93 51 3,879 2,394
35-50 years ..o...... 336 193 88 54 3,759 2,322
51-64 years ........ 346 210 64 44 2,936 1,963
65-74 years ........ 153 109 46 26 1,376 1,057
75 years and over .. 161 24 31 22 751 598

Table I-1 shows the weighted number of housekeeping households in the
survey by varijous characteristics. Table I-2 shows the weighted number of
individuals in the sample by age and sex, region, poverty status, race,
urbanization, and season.

Data Collection

Each household in the sample was sent a letter explaining the purpose
of the survey and the importance of participation. Next, at Teast 1 week
in advance of the interview, an interviewer made an appointment with the
household member most responsible for food planning and preparation
{respondent) and asked the respondent to keep grocery receipts, shopping
lists, menus, package Tabels, or other memory aids te help in recalling the
food used during the 7-day survey period.
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Household interviews were completed in about 2% hours on the average.
Interviews were conducted by experienced interviewers who had received special
training in the NFCS methodology. The interviewer obtained three major types
of information.

(] Household characteristics--This identifying and descriptive information
included number, age, and sex of household members; presence of pregnant
or lactating females; number of morning, noon, and evening meals consumed
at home and away from howe by household members; number of meals and
snacks consumed by guests from household food supplies; educational
tevel, emplioyment status, and occupation of male and female household
heads; and general food shopping practices.

. Foods used from home food supplies--The interviewer used a detailed
food 1ist to help the household respondent recall what foods were used
from home food supplies during the previous 7 days. Respondents were
asked to recall all food that was "used," whether it was eaten, discarded,
or fed to pets as leftovers. Food was reported in the form it entered
the kitchen. Forms include fresh, frozen, canned, dried, and ready
to eat. Respondents stated the quantity of food used in pounds, quarts
or other familiar units thai were later converted to pounds. They were
also asked the source of food--purchased, home produced, or received
as gift or pay. If the food was purchased, the respondent was asked
the amount purchased and price paid.

] Household income--Information was obtained about amounts and sources
of income during the previous full month for each household member 14
years of age and over and during the previous calendar year for the
household unit. Information was also obtained about the type of dwelling
and housing costs. Detailed questions were asked about participation
in food assistance programs--the Food Stamp Program, including the face
value of any Food Stamps received; the National School Lunch and School
Breakfast Programs; the Nutrition Programs for the Elderly; and the
Special Supplemental Food Program for Women, Infants, and Children.

The jndividual intake phase of the survey began when the household phase
was completed. The interviewer asked each eligible individual present fo
recall all food eaten during the previous day. Additional questions were
asked about water consumption, about the use of vitamin and/or mineral
supplements, and abcat height and weight, health status, and other factors
that might influence the individual's eating and drinking behavior, such
as being on a reducing or other special diet or being a vegetarian. The
household respondent usually provided this information for children under
12 years of age and others unable to answer for themselves. Each 24-hour
dietary recall was completed in about 15-20 minutes.

Following the 24-hour dietary recall, the interviewer instructed the
household respondent and each individual present in Keeping a written record
of his or her intake for the day of the interview and for the next day, thus
providing 3 consecutive days of dietary information. Respondents also were
given a reference booklet to help them describe food and amounts eaten.

To help in quantifying portion sizes eaten, each household received measuring
cups, measuring spoons, and a ruler. The interviewer returned to the household
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to review and pick up compieted dietary records. For each completed 24-hour
dijetary recall plus 2-day dietary intake record returned, the househecld received
$i--up to a limit of $10 per househoid.

The format of the dietary intake form was the same for both the Z24-hour
dietary recail and the 2-day food record. Information consisted of:

® Name and detailed descriptions of all food and beverages consumed.

» Quantity eaten, usually reported in common household measures, dimensions,
number of units, or weights.

e Form as eaten, such as baked, broiled, stewed, or fried.

. Source of food, such as food from home supplies eaten at home, food
from home supplies eaten away from home, or food obtained and eaten
away from home, such as at someone else’s home, restaurant, fast-feod
place, or school. For food purchased and eaten away from home, information
was obtained on the cost and the kind of service {for example, waiter
or waitress, counter, cafeteria, vending machine, carryout).

° fating occasion, identified by time it began and what it was usually
called--breakfast, brunch, lunch, dinner, supper, coffee (beverage)
break, or snack--and with whom food was eaten {(for example, alone, with
other household member, with person not from household, or with both
household member and another person}.

Nutritive Values

Nutritive values for both the household and individual phase of the
survey were derived by experts in USDA's Human Nutrition Information Service.
Food composition data used, available on tape, include values published in
Agriculture Handbook No. 8 and its supplements (listed in Bibliography},
and unpublished values and estimates developed by the Nufrient Data Research
Branch of the Human Nutrition Information Service. Contents of food energy
and of 14 nutrients--protein, fat, carbohydrate, vitamin A value, thiamin,
riboflavin, preformed niacin, vitamin B, vitamin 812, vitamin £, calcium,
phosphorus, magnesium, and iron--were cg]cuiated.

Each food and food combination reported in the household phase of the
1977-78 NFCS was assigned one of about 3,900 codes for computer processing.
The codes identified food by major and minor marketing groups, nutrition
groups, and by processing form. The quantity reported as used was converted
to pound weights using standard conversion factors. In addition, special
equivalent weights were calculated for such items as dairy products (to eguate
the calcium in each to the calcium in whole milk}), flour in cereals and bakery
products, and the single-strength guantity of citrus fruit Jjuice. The nutrient
contribution of each food was computed by multiplying the quantity in pounds
by the nutritive value of the edible portion of a pound of the food as brought
into the household. “Edible porticn" excludes parts of food that are clearly
inedible, such as bones in meat. For the household phase of the survey,
the nutritive values of food were adjusted for vitamin retention during cooking.

Each food and food combination reported in the individual intake phase
of the 1977-78 NFCS was assigned one of about 4,500 codes for computer
processing. The codes identified food by nine major and numerous minor food
groups and indicated, as appropriate, other information such as preparation
method. The quantity of each food reported as ingested by an individual
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was converted to gram weights of the ingested portion of the food using standard
conversion factors. The energy and nuirient content of each food reported

was calculated using values per 100 grams of food and summed to obtain the
content of each day's intake for each individual. After calculation of each
individual’s 3-day average intakes, weighted averages for the survey population
were calculated--for example, by age, sex, race, income, region, urbanization,
and season. The standard errors were calculated by a method that takes the

survey design into account (Shah, 1981}. The data are summarized in Tables
I-3 to I-20.

Dietary Standards

The criteria for evaluating much of the dietary data in this report
are the Recommended Dietary Allowances (RDA), established by the National
Academy of Sciences, Food and Nutrition Board {NAS-FNB}, Committee on Dietary
Allowances {National Research Council, 1980a}. RDA have been established
for 17 sex and age groups for 14 of the 25 food components discussed. The
RDA are known with greater certainty for some nutrients for specific sex
and age groups than for others. A1l RDA are based on available scientific
knowledge and represent the consensus of nutrition experts chosen by the
National Academy of Sciences to be part of the Committee on Dietary Allowances.
The ROA are revised approximately every 5 years so as to jncorporate new
information that becomes available. NAS-FNB also has established ranges
of Recommended Energy Intakes {REI) and estimated safe and adequate ranges
of intake for sodium and certain other food components. Dietary intakes
of food components that do not have established RDA, such as fat, cholesterol,
and added sweeteners, were compared with dietary guidelines proposed by other
authoritative groups.
A special National Academy of Sciences committee was sponsored by USDA
to study the issue of criteria for evaluating the dietary intakes of
individuais especially when intakes are below the RDA. The Committee's report
was released after this report was written (National Research Council, 1986).
When the RDA are used as criteria to aid in the assessment of the adequacy
of nutrient intakes, the basic assumptions used in setting the RDA must be
considered. Nutrient intakes at RDA Tevels are expected to suppori body
stores and biochemical and physiological processes in essentially all normal
healthy people. The RDA are not intended to meet the special needs of individuals
with medical problems. NAS-FNB has specifically cauticned against confusing
RDA with nutrient requirements. They state:

Differences in the nutrient requirements of individuals are ordinarily
unknown. Therefore, RDA (except for energy) are estimated to exceed
the requirements of most Individuals and thereby to ensure that the
needs of nearly ail in the population are met. Intakes below the
recommended alliowances for a nutrient are noi necessarily inadequate
(National Research Council, 1980a}.

Because the RDA include a margin of safety above the average requirement,

it can be conciuded with reasonable certainty that a diet that meets the

RDA will meet the requirements of nearly all healthy individuals. This

statement of assurance cannot be made for diets that do not meet the RDA.

However, the relationships between nutrient intakes and health effects may

not be linear. The exact nature of the relationships remains to be determined.
If criteria representing average nutrient requirements were available,

individuals with diets providing less than these criteria might be considered
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at some degree of risk. Inadequate intakes determined by such criteria would
be expected to be more closely associated with clinical and biochemical
indicators of “poor® nutritional status. Because the RDA do not mark levels
below which deficiency is 1ikely to occur, dietary assessments are not by
themselves conclusive evidence of nutritional deficiency. Corroborating

health data are needed for a diagnosis of nutritional deficiency. However,

it is reasonable to assume that the risk of nutritional deficiency is greater
the further dietary intakes fall below the RDA and/or the larger the proportion
of the population with intakes below the RDA.

The RDA were established as dajly allowances. However, NAS-FNB recognizes
that if the RDA are not met on a particular day, a surplus consumed shortly
thereafter usually compensates. NAS-FNB suggesits that averaging intakes
of nutrients over a short period of time, such as 5-8 days, is acceptable
in assessing dietary intakes. Day-to-day variability in food intake by
individuals is also a consideration in the interpretation of survey data.

In an effort to decrease effects of intraindividual variability, 3 days of
dietary data were collected and averaged for each individual in the 1977-78
NFCS. The extent ito which this average represented the “"usual” intake of
these individuals is unknown.

In assessing data on household diets collected in the 1977-78 NFCS,
adjustments were made to take into account the number of persons eating from
the household food supply, their age and sex, and the proportion of meals
eaten at home. This evaluation provides information on whether food available
to the household was adequate to meet the RDA of its members.

Individual intake data provide more direct estimates of nutrient intakes
by individuals than household data because food is reported as eaten by each
household member both at home and away from home. They aiso make possible
comparisons among sex and age groups. Two methods of comparing intake with
the RDA were used. In the first method, each individual's dajly intake of
each nutrient was compared with the appropriate RDA and expressed as a
percentage. In the second method, the ratio of each individual's
nutrieni-to-calorie intake was expressed as a percentage of the RDA ratio.
Daily percentages were then averaged over 3 days for each individual.

The first method of comparing intake directly with the RDA would indicate
Tower than actual levels of intake if there were underreporting of food by
survey respondents. On the other hand, the second method, comparing
nutrient-to-calorie ratios of intake to RDA ratios, might indicate an unduly
favorable picture of nutrient intakes--that is, higher than actual levels
of intake. This would occur if, as is sometimes hypothesized, survey
respondents are least likely to report fully those foods that are high in
calories and low in vitamins and minerails. Tr midpoint of the range of
the REI was used in calculating the RDA nutrient-to-calorie ratio in the
second method. If an individual's actual energy requirement is below the
REI midpoint, the RDA nutrient-to-calorie standards will be unduly low and
easy to meet for that individual. Conversely, if the individual’s energy
requirement is above the REI midpoint, the RDA nutrient-to-calorie standards
will be unduly high and difficult to meet.

In addition to the conventional use of the RDA as reference points to
aid in assessment of the adequacy of individuals' nutrient intakes, they
are also used to standardize nutrient intakes among individuals having different
nutrient needs, such as individuals of different sex and age. Dietary intakes
of food components that do not have established RDA were related to calorie
intake as a method of standardization.
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In this report, levels of each food component in the American diet are
assessed separately (Chapter 2). This approach is used because no adequate
methods exist for assessing the nutritional quality of the diet as a whole.
Nevertheless, some relatively simple proxy measures of overall diet quality
have been developed. Although these measures are of limited value in providing
a broad picture of dietary status, they do serve some special purposes.

For example, economists sometimes use data on money spent on food as a proxy
for food consumption in studies that predict the effect of changes in food
prices, wages, and other economic factors. Ethnographers and social scientists
focus on food and eating patterns, relating them to beliefs about food and
other aspects of culiture. Epidemiologists may use the growth performance

of children as an overall indicator of the dietary status of populations

that suffer from severe mainutrition. Infant mortality is sometimes used

as an overall indicator of the health of populations, especially in developing
countries.

Nutritionists have developed several methods of measuring the quality
of the diet as a whole. However, each method has shortcomings. Some methods
reflect the number of nuirients meeting the RDA. Other methods use some
proportion of the RDA for nutrients such as 60, 70, or 80 percent. A major
problem with these methods is that the health effects of particular Tevels
of intake are generaily not known, and the relationship between levels of
intake and health effects are not the same for different nutrients. Average
intakes of nutrients expressed as percentages of the RDA, truncated at 100
percent, may conceal important differences among intakes of nutrients. Another
method, in which the nutrient intake representing the lowest percent of the
RDA o7 any nutrient in the diet is focused on, may put undue emphasis on
a single nutrient. Even more complicated are overall measures of diet quality
that include food components that do not have established RDA. Excessive
intakes rather than Tow intakes are frequently the concern with food components
such as fat and cholesterol. Diets are also sometimes assessed in terms
of the frequency with which certain types of foods {(food groups) are consumed.

Quality Assurance and Data Validity

Several quality assurance procedures were followed during the 1977-78
NFCS. Interviewers underwent 5-day training sessions, and separate sessions
were provided for coders and reviewers. Interviewers, respondents, or both
were contacted if responses to key questions were missing or confusing, or
if 10 percent or more of the food and beverage descriptions and quantities
could not be coded. Coders reviewed and corrected, if necessary, extreme
values for amounts consumed. Keypunches were 100-percent verified. After
computation of nutrient measures, extreme values in amounts of nutrients
were reviewed.

Because of the size and scope of the 1977-78 NFCS, traditional validation
procedures such as replication, personal cobservation, and weighing of food
were not practical. Therefore, a number of partial validation procedures
were used. These included relatively small-scale validation studies and
comparisons with previous nationwide food consumption surveys and other surveys.

Prior to the 1977-78 survey, Burk and Pac (1976) conducted a comprehensive
review and evaluation of the literature on methodology for large-scale surveys
of household and individual diets. They concluded that the 24-hour recall
method had high response rates and seemed to have the highest reliability
but that it tended to produce downwardly biased data. On the other hand,
the dietary record method tended to produce upwardly biased data. For the
five aspects of validity reviewed, no one survey method was clearly better.
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Survey planners for the 1977-78 NFCS combined the recall method with the

food record method to offset the opposing weaknesses of the two methods.

In an analysis of the 1977-78 NFCS data, mean intakes based on 24~hour dietary
recalls were not significantly different from mean intakes based on 2 days

of d;etary records for most nutrients and sex and age groups (Pao et al.,
1985).

U.S. Food Supply Series
Background

The Nutrient Content of the U.S. Food Supply is a historical series
providing data on amounis of nutrients per capita per day in food available
for consumption each year beginning with 1909 (Table I-21). This series
is the only source of information by which trends in the levels of nutrients
in the American diet can be followed since the beginning of the century.

Levels of nutrients per capita per day are rapidly and inexpensively derived
indicators of diet quality. They are used to assess the potential of the
U.3. food supply to satisfy the nutritional needs of the population. These
data also have other uses not presented in this report, such as in
epidemiological studies on the relationship between diet and the prevalence
of disease and in studies of the effects of technological, economic, and
social changes on the U.S. diet and future food production.

Data on the nutrient content of the U.S. food suppiy are publiished annually
in Agricultural Statistics (U.S. Department of Agriculture, 1984a), Statistical
Bulletins on food consumption, prices and expenditures {Economic Research
Service, 1984), handbooks of agricuitural charts in the Agriculture Handbook
series, (1984b}, and Statistical Abstract of the United States (U.S. Bureau
of the Census, 1985). Interpretive analyses of trends in nutrient Tevels
in the food supply are reported annually in the National Food Review (Economic
Research Service, 1986) and freguently in other publications {Welsh and Marston,
1982 and 1983},

Design

Two sources of information within USDA are used to calculate the nuirient
content of the U.S., food supply. The Economic Research Service provides
estimates of quantities of food available for consumption per capita per
vear, and the Human Nutrition Information Service provices data on the nutrient
content of food. The nutrieni content of the U.S. food supply is calculated
by multiplying the pounds of each food consumed per capita per year by the
nutritive value per pound, totaling the results for all foods, and then
converting the total to a per-day basis.

Food Consumpticon Estimates

The Economic Research Service estimates the quantities of approximately
300-400 foods that "disappear" into the U.S. food distribution system. The
methods used have been described in detajl previously (Economic Research
Service, 1965). In brief, disappearance data are estimated by deducting data
on exports, military use, yearend inventories, and nonfood use from data
on production, imports, and beginning-of-the-year inventories. The methodology
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avoids double counting of any food. Data on per capita consumption of food
are derived by dividing the weight of food available for use during the year
by the population of the 50 States and the District of Columbia, as estimated
by the U.S. Bureau of the Census.

Disappearance of all foods is not measured at the same point in the
distribution system. Some foods are in a raw or primary form and others
are retail products when their disappearance is measured. For example, the
disappearance of meat, pouliry, fish, flour, eggs, sugar, and fat is measured
when they are in a primary state, that is, before they are processed into
finished products such as bread, bakery products, soft drinks, and frozen
casseroles. On the other hand, guantities of fruit, fruit juices, vegetables,
and potatoes are measured in several forms--fresh, canned, frozen, or dehydrated.
However, these products too may undergo further processing, for example,
into pies and jellies. Food disappearance estimates exclude some sources
of nutrients: alcoholic beverages and the sugars and grains used in their
manufacture; baking powder, baking soda, yeast, and certain vitamins and
minerals added to foods for their functional or flavoring properiies; and
vitamin and/or mineral supplements in tablet, capsule, and Tiquid form.

Nutrient Content of Food

HNIS data on the nutrient content of foods has been sufficient to derive
estimates for the U.S. food supply series and for the 1977-78 Nationwide
Food Consumption Survey for the following food components: Energy, protein,
fat, carbohydrate, vitamin A value, thiamin, ribeflavin, preformed niacin,
vitamin B., vitamin B o> vitamin {, calcium, phosphorus, magnesium, and iron.
Because tﬁe food supp*y series requires food composition data for a relatively
small number of foods and for the primary {uncombined) state of the foods,
food composition data have been sufficient to make estimates for these additional
food components: Folacin, zinc, cholesterol, total saturated fatty acids,
cleic acid, Tinoleic acid, simple and complex carbohydrates, and crude fiber.

Mutrients added to foods commercially through fortification and enrichment
are included in the food supply estimates on the basis of periodic surveys
of industry conducted for USDA by the U.S. Bureau of the Census. Therefore,
data on the nutrient content of the U.S. food supply include quantities of
iron, thiamin, riboflavin, and niacin added to fiour and cereal products;
vitamin A value added to margarine, milk, and milk extenders; vitamin B
added to cereal, meal replacements, and infant formulas; vitamin B1 added
to cereal; and ascorbic acid added to fruit juices and drinks, fiav%red
beverages, dessert powders, milk extenders, and cereal.

Estimates of the nutrient content of the food supply exclude nutrients
from the inedible parts of food, such as bones, rinds, and seeds, but include
nutrients from portions of food that are edibie but not always eaten. For
example, the nutrient values used for meat are for composite retail cuis
and include all of the separable fat that is left on retail cuts. Nutrient
estimates also include food and nutrients that may be Tlost after food
disappearance is measured, as in processing, marketing, or cooking. In so
far as possible, nutrient estimates reflect changes in the composition of
individual foods since 1909. For example, the vitamin values applied to
fresh potatoes consumed in recent years are higher than vitamin values applied
to potatoes consumed at the beginning of the century because of better storage
conditions and use of differeni cultivars. The most recent composition data
are used if earlier data are unavailablie or considered unreliable.
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Table I-1. Household diets, 1977-78:

Number of housekeeping households, money value of

food used in home per person per week, and household size, by selected characteristics

Money value

Number of of food per
housekeepin person~ per Household
Characteristicl househo1ds week sizels3
Number of household members?
Lesteaniieeseaesoranncsassnsconnsansnnnas 562 $21.38 0.97
K 614 17.47 2.65
B OF MOPE.iusrcsecsitcensasacsosonssnnnens 300 14,02 5.97
Income per capita435
Less than $2,250. .. cieiiernracnnnccsnanes 548 13.80 3.51
$2,250-83,499. .t iiriiiennerittanaaianae 531 15.03 2.97
$3,500-84,999. 00t vitertnnvacecancsaneans 4495 16.33 2,94
$5,000-37,799. it iiriiiernrrersernranen 643 18.42 2.62
$7,800 OF MOTC.erevneseennncronrensaannna 558 21.68 1.91
Food Stamp Program status
Participating. e eeereecinieerinsnennrne 996 15.15 3.19
Eligible, not participating.....ccvuuees. 1,908 14.44 2.66
Not eligible..siieeeieenceenneccnescanans 7,667 17.69 2.68
Income as percent of poverty leveld

0-99. ittt iiittirresaararsssasaararans 1,375 14,16 2.77
100-199. . iriiivarerosassocoanaacassnnens 2,558 15.36 2.78
200 OF MOT ieuereesessosnensassanncnnnens 6,446 18.20 2.75
Weekly money value of food per person3

Less than $8...ciriveerernsseenrnecenanna 586 6.50 3.63
R R L A 2,225 10.24 3.32
Y Y L 3,527 14.01 3.02
$16-$19.99....c00iiiinnnnnn Cesresnvaeaena 3,076 17.86 2.74
$20-329.99. .. i tiiiiiiiiinrriteretnnseannn 3,450 23.74 2.34
$30 OF MOTCeurvseanasnoncoseravassasssass 1,157 37.17 1.79

AT1 households2

pring QUANr e .. it ieecerervrorenevanarans 3,473 16.71 2.78
FUTT ¥eareeeucesererrconcavocnsvasvonanee 14,023 16.98 2.76

1Counts may not total to number surveyed because of rounding, categories selected, or

missing data.

2Households with at least 1 person having 10 or more meals from the household food

supply during the 7 days prior to interview.

3Meal-at-home equivaient person.
Data for spring quarter only.
51976 household income before taxes.

SOURCE: USDA: Data from the Nationwide Food Consumption Survey.
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Table I-2. Individual intakes, 1977-78: Number of individuals with 3-day dietary
reports, by selected characteristics

Number of
Characteristic individuals
A1l individuals. ..o ieaansaansesennas 36,140
Age and sex
Males and females:
Under 1 ¥Rar.eeivieresnssonesseranannse 421
1-8 YBAYSeetsveresasssseannnassosacnns 4,595
Males:
0-18 YEArS.ieererencnsonorvananoannsss 3,481
19-64 YRArS.cveeeeranssscronssssraansa 8,478
55 years and OVer..esvevensnosnsosanse 1,514
Females:
9-18 YeaArS..veesceearnaronronsasnnsoss 3,632
1964 YEarS.eeeesvsessvsnssvrsnornanses 11,892
65 years and OVer...eeieeeesernosnacsss 2,127
Poverty status and race
Above poverty:
HNTE . e it rtcertserannssnsosannscens 20,845
Blackeesessooenesnnns feeerenreannneas 2,097
Below poverty:
BRTEe. cvnevracoercncanoteranssnnasnnns 1,925
BlacK..eoeiereeeeerrasannsassnsncnnnes 1,174
Region
HOrtheast.e.e e e sennvesrssnssnssasscannnnns 8,867
NOrth Central.seeeeeeneercsosnsranansnan 9,719
SOULN .t ienaerasrrsrsavernancsssonasnns 11,209
WO e ieenseacnncncesssssrssonennnsncnsns 6,345
Urbanization
Central Cltyeere et irranacansssenoonns 10,461
SUBUrDaN . v e e sersrenassvesssnsnssssssasns 13,736
NonmetropoTitan.covsvesrrasinoncosoneass 11,943
Season
SV INGeerenieererivarorsennseaccscnssssse 8,780
UMM e e e tsonenssvansssnsossasosnsnssnos 9,037
FAlleseeorrneonreoeossosnonanvasansseses 9,196
HiNEer . e e rerenaesvasesasssvannosenanes 9,128

NOTE: Data are weighted to compensate for households that were selected for the sample
but did not respond.

SOURCE: USDA: Data from the Nationwide Food Consumption Survey.
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Table I-3. Food energy--individual intakes, 1977-78: Mean percent of the 1980
Recommended Energy Intakes (REI), standard errors, and percent of population having
specified intakes, by selected characteristics (3-day average)

Percent of population

Mean intake having intakes
percent of REIL of at least:
Standard 70 percent i00 percent
Characteristic Percent error of REI of REI
All individualS.eeecceneas 84 0.48 68 24
Age and sex
Males and females:
Under 1 year.ceeveeennns 102 2.55 84 47
1-8 ¥BArS.ierenencennacs 39 0.74 76 31
Males:
9-18 years.iieveenecnans 87 0.95 74 26
19-64 YEArS.e.eeracrcanes 87 0.70 71 28
65 years and over....... 83 1.29 66 21
Females:
9-18 years...cvesnccenes 82 0.67 68 21
19-64 YearS.veeececovons 79 0.57 60 24
65 years and over....... 82 D.65 66 24
Region
Northeast...... themesan . 84 0.70 69 24
North Central..... thsesane 85 0.95 70 25
SOUENe e eanmveriennnannuns 81 0.57 64 22
128 U P 87 1,33 70 29
Poverty status
and race
Above poverty:
White.iereivinniinnannnas 85 0.41 69 25
BilacKesesoeans sesanvenas 81 1.72 61 22
Below poverty:
Whiteosesriverieenennaas 81 1.15 63 22
33 - Tl 78 2.73 57 19
Urbanization
Central city...... cvnersas 84 1.26 657 24
Suburban..cerecrieceanaanas 84 1.35 68 24
Nonmetropolitan..eeesenens 84 G.94 68 24
Season
11 b 117 JAU R eses 83 0.62 67 24
SURIMET e vvevearenns Crsesas 84 0.52 67 24
Falleiiieeeenocoananaasans 85 0.70 69 25
Winter..cocorienenarvnennens 84 0.63 68 24

IMidpoint of range.

SOURCE: USDA: Data from the Nationwide Food Consumption Survey.
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Table I-4. Protein--individual intakes, 1977-78: Mean percent of the 1980 Recommended Dietary Allowances (RDA)
and mean percent of calories from protein, standard errors, and percent of population having specified intakes, by
selected characteristics (3-day average)

Percent of population

Mean intake having intakes of at least
Percent Percent Percent of Percent of
Percent of RDA of calories of RDA RDA-to-REI calories
Standard Standard
Characteristics Percent error Percent error 70 100 70 160 15 i7
A1l individuals...... 166 1.42 17 0.11 97 88 100 100 66 40
Age and sex
Males and females:
Under 1 year....... 185 4.98 14 .19 g7 89 100 99 42 30
1-8 years.e.eeecennes 209 2.28 16 g.15 100 98 100 100 59 30
Maies:
9-18 years..ceeveeoo 196 2.01 is6 g.11 99 96 100 100 62 32
19-64 years........ 169 1.36 i7 0.11 98 92 100 i00 70 43
65 years and over., 139 2.22 17 06.16 97 81 100 99 66 a2
Females:
9-18 years.....ae.. i63 1.95 16 0.13 97 89 100 100 59 A
19-64 years..cevoen. 146 1.68 i7 0.11 95 82 160 99 69 46
65 years and over.. 135 1.61 i7 0.18 94 79 100 98 69 45
Region
Northeast...covveeen. 167 2.38 17 0.38 98 90 100 100 67 42
North Central........ 165 .49 is 0.08 a8 88 100 100 63 36

2
SOUER. . et evincrrennnn i61 2.09 17 0.14 96 86 100 99 67 41
WesSt.eeiieenennnoneaa 172 3. .
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Table I-4. Protein--individual intakes, 1977-78: Mean percent of the 1980 Recommended Dietary Allowances {RDA}
and mean percent of calories from protein, standard errors, and percent of population having specified intakes, by
selected characteristics (3-day average}--Con.

Percent of population

Mean intake having intakes of at least
Percent Percent Percent of Percent of
Parcent of RDA of calories of RDA RDA-to-REI calories
Standard Standard
Characteristics Percent error Percent error 70 100 70 100 15 17
Poveriy status

and race
Above poverty:

WhitBeesrieevsensnes 165 1.05 16 .09 97 89 100 100 63 37

BlactKeeveoeoeooson . 169 4.46 17 .23 97 88 100 100 74 50
Below poverty:

White...... Ceessena 159 2.19 16 0.19 95 82 100 99 62 36

Black...... tasreees 167 5.75 17 0.20 95 85 100 100 74 51

Urbanization

Central city.eereenns 168 2.82 17 (.23 97 88 160 100 70 46

Suburban...e.eeeenann 166 3.25 16 0.12 98 89 100 100 65 38

Nonmetropolitan...... 163 1.72 16 0.09 97 87 100 99 64 37

Season

SPringececcecencinse. 165 1.58 17 0.13 97 88 1406 99 66 47

YT 1511 T=) I 164 1.61 16 0.13 97 87 100 g9 64 39

Falleeiieiiennresnnes 168 1.8] 17 0.12 97 89 100 100 67 39

Hinter.e.evesreensneanns 165 1.71 17 0.10 97 89 100 100 67 39

SOURCE: USDA: Data from the Nationwide Food Consumption Survey.



Table I-5. Fat--individual intakes, 1977-78: Mean percent of calories from fat,
standard errors, and percent of population having specified intakes, by selected
characteristics (3-day average)

Mean intake Percent of population
percent of calories having intakes above:
Standard 30 percent 40 percent
Characteristic Percent error of calories of caiories
A1l dindividuals......... 41 0.15 94 53
Age and sex
Males and females:
Under 1 year.......... 37 0.52 78 39
1-8 years.eeuevevenn., 38 0.14 92 36
Males:
9-18 years.cceeereenes 40 0.11 96 48
19-64 years..veeanenn. 42 0.23 96 63
65 years and over..... 41 0.42 a3 52
Females:
9-18 years.iieiereanan 39 0.18 94 46
19-64 years...ceeeuas.s a1 0.18 94 57
65 years and over..... 39 0.15 gl 45
Region
Northeasteiveeeeevennnas 40 0.39 94 52
North Central........... 41 0.20 95 54
SoUtheeeoviirerenennnnan 40 0.12 93 50
WeSt. ot iorieiinnnrenonnn 41 0.37 94 56
Poverty status
. and race
Above poverty:
Whiteeooviiivevianens 41 0.16 95 55
Black.eoreeeeseavonnens 40 0.26 93 50
Below poverty:
White...cooeieneennns 40 0.35 93 46
Black.ioieavssnnnoonaas 39 0.41 80 44
Urbanization
Central cit¥esevvenannns 40 0.22 83 51
Suburban..ivveeeeeiennnn 4] 0.26 95 54
Nonmetropolitan......... 40 0.22 95 53
Season
Y51 o 1 T« [N 41 0.17 94 53
UMY s ei e v erasesnsnnns 41 8.23 94 53
Falleeeiononieaonnnannns 41 0.19 g5 53
Hinter. i veeieieennenens 40 0.18 83 52

SQURCE: USDA: DBata from the Nationwide Food Consumption Survey.
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Table I-6. Cholesterol--individual intakes, 1977-78: Mean quantities in miiligrams
(ma), mean quantities in mg per 1,000 Calories, standard errors, and percent of
population having specified intakes, by selected characteristics (3-day average)

Mean intake

Quantity per

Percent of population

Quantity 1,000 Calories having intakes above:
150 mg 250 mg
In  Standard In Standard 300 per 1,000 per 1,000
Characteristics mg error mg error mg Calories Calories
All individuals...... 385 5.18 214 2.83 58 69 29
Age and sex
Males and females:
Under 1 year....... 111 4.94 130 5.72 8 32 12
1-8 years..eeresans 289 5.78 194 3.67 39 61 21
Males:
9-18 yearS.eeeeasscns 44?2 8.41 192 2.81 70 63 20
19-64 years........ 511 5.70 226 2.68 78 74 34
65 years and over.. 461 11.14 251 6.19 71 78 43
Females:
9-18 years...ssees- 328 6.32 184 2.75 49 58 i7
19-64 years..ceese.. 345 6.61 225 3.35 52 72 32
65 years and over.. 316 5.85 227 4,63 47 69 33
Region
Northeast...oeeuvvenes 374 6.54 207 7.26 b6 67 26
North Central........ 369 7.07 201 2.65 54 64 24
Southeeevencnvennaaes 396 11.75 229 6.19 60 73 34
WeSt.eeieveriencnncns 406 9.69 217 3.80 61 70 30
Poverty status
and race
Above poverty:
White...covevennen. 377 3.67 205 2.24 56 66 26
Blacke.eoveoruannns 428 18.08 245 6.48 65 81 40
Below poverty:
WhitBesvarenosnanna 371 5.64 224 4,75 55 69 33
BlacKeecesoesoonans 401 17.53 256 7.92 61 78 42
Urbanization
Central cityeeevsseens 400 10.47 225 6.33 60 72 33
Suburban...ceeviieann 379 10.98 208 4.00 57 67 27
Nonmetropolitan...... 379 4.73 211 5.13 57 68 27
Season
SPring.eescceceocancss 391 5.64 217 2.74 59 69 30
SUMMEY v evvnnssnsrconn 379 6.98 212 4,40 56 67 28
2 I N 387 6.83 214 3.45 58 70 28
Winter.eeereeennenaes 384 4,81 213 2.45 58 58 28

SOURCE: USDA: Data from the Nationwide Food Consumption Survey.
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Table I-7. Carbohydrate--individual intakes, 1977-78:

selected characteristics (3-day average)

Mean percent of calories from
carbohydrate, standard errors, and percent of population having specifed intakes, by

Mean intake

percent of calories

Percent of population
having intakes above:

Standard 40 percent 60 percent
Characteristic Percent error of calories of calories
All individuals.......... 43 0.19 63 2
Age and sex
Males and females:
Under 1 year..coveenees 45 0.82 63 11
1-8 years...overiennanss 47 g.27 84 4
Males:
9-18 ¥EArS.veesoaserann 45 0.18 77 2
19-64 vearsS..veeevecens 40 0.24 48 1
65 years and over...... 42 0.45 6l 3
Females:
9-18 ¥earS..eeeenvenens 46 0.19 79 2
19-64 yearS.eecoeensons 41 0.22 55 2
65 years and over...... 44 0.29 70 4
Region
Northeast....ooneivvennnn 42 0.43 60 2
North Central............ 43 0.16 65 2
SOUEN . e cve it i iiannanan 43 0.17 66 3
Weste e iieiiiieenaaranns 42 0.47 59 2
Poverty status
and race
Above Poverty:
White. oo iieienneaans 42 0.25 62 2
BlacK..eevreivanoneaans 42 0.33 61 2
Below Poverty:
White.eereeivneneannns 44 0.59 71 3
Black.eeiveononneeninns 44 0.42 66 3
Urbanization
Central City.eeirenacenas 42 0.28 62 2
Suburban..v.eeeeiciennnna. 42 0.40 61 2
Nonmetropolitan.......... 43 0.21 68 2
Season
SPring..cveeveneieseanass 42 0.23 62 2
Y7171 o 43 0.30 63 2
- T 43 0.21 63 2
Winter.. e ierenneenennns 43 0.21 64 2
SOURCE: USDA: Data from the Nationwide Food Consumption Survey.
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Table 1-8. Added sweeteners--individual intakes, 1977-78: Mean percent of calories from
added sweeteners, standard errors, and percent of population having specified intakes,
by selected characteristics (3-day average)

Mean intake Percent of population
percent of calories having intakes above:
Standard 10 percent 15 percent
Characteristic Percent error of calories of calories
A11 individuals...eeeens 12 0.19 56 29
Age and sex
Males and females:
Under 1 year...eeeeeess 5 8.40 18 8
1-8 years.eeeceiennaans 14 0.33 67 38
Males:
9-18 yearS..vesssansans 14 0.21 68 38
19-64 yearS.veseeceseas 11 0.15 50 23
65 years and over...... 10 g.23 47 19
Females:
9-18 YearS.eeescecnrons 14 0.23 70 42
19-64 yearS..eeceeeoves 12 0.23 53 27
65 years and over...... 10 0.25 46 20
Region
Northeast.uiievrioneannas 11 0.45 52 25
North Central..veveeeeess 12 0.12 60 32
South. . ieivnrenvennananss 13 0.23 60 32
1 11 0.51 50 24
Poverty status
and race
Above Poverty:
L o 12 0.21 58 30
BlaCKessvavssosasarsens 13 0.44 60 32
Below Poverty:
Whiteeeerereanoncancnns 12 0.24 54 27
Black..eveeeverravsasan 11 0.51 55 28
Urbanization
Central cityeeereiecnnsen 12 0.42 54 28
Suburban. .c.cierevnncaeas 12 0.46 56 28
Nonmetropolitan...oveeses 12 0.23 59 31
Season
SPringesecsvesosesscnanas 12 0.19 57 32
SUMMEr s s eeerneensanssonae 12 0.26 59 32
Falleseuerareerannacncnns 12 6.19 56 27
Winter.eeeeeasereranaennn 11 0.20 54 26

SCURCE: USDA: Data from the Nationwide Food Consumption Survey.

257



8G¢

Table I-9. Vitamin A value--individual intakes, 1977-78: Mean percent of Recommended Dietary Altlowances {RDA),
standard errors, mean vitamin A value-to-calorie intakes as percent of RDA-to-Recommended Energy Intakes (REI),
and percent of population having specified intakes, by selected characteristics (3-day average)

Percent of population

Mean intake having intakes of at least:
Percent of
Percent of RDA Percent of RDA RDA-to-REI

Standard Percent of

Characteristic Percent error RDA-to-REI 70 100 70 100
All dindividuals......... 133 2.82 164 69 50 80 61
Age and sex
Males and females:
Under 1 year.......... 247 7.28 264 96 87 98 91
1-8 ¥EarS.iceeieecccsns 160 4.84 177 86 67 94 77
Males:
9-18 years.ivevececaes 126 4.16 146 70 49 81 59
19-64 yearS..ecens. . 123 3.20 149 64 45 74 53
65 years and over..... 144 4,52 182 70 53 83 64
Females:
9-18 years..ereesennee 117 2.71 143 66 &3 80 57
19-684 years...ocvucune 127 2.69 168 63 45 77 59
65 years and over..... 163 7.04 202 75 59 86 71
Region
Northeast......cvveeeues 133 3.88 163 70 50 80 61
North Central........... 130 6.64 157 69 49 81 61
SoUtheeeieiecnonnnencnas 129 4.84 164 64 46 77 58
2.86 175 75 56 85 67

West. . s einnneernnnreana . 147

Poverty status and race
Above poverty:

Whiteiiieioeininnnnnns 130 2.23 158 69 50 81 61

Black..eereoeennceann- 162 4.70 205 70 54 80 66
Below poverty:

White.ieireininevnnnas 128 4.23 159 63 44 77 56

Black.scuieenennanass 155 12.45 202 63 48 76 60



69¢

Table I-9. Vitamin A value--individual intakes, 1977-78: Mean percent of Recommended Dietary Allowances (RDA),
standard errors, mean vitamin A value-to-calorie intakes as percent of RDA-to-Recommended Energy Intakes (REI),
and percent of population having specified intakes, by selected characteristics {3-day average)--Con.

Percent of population

Mean intake having intakes of at Teast:
Percent of
Percent of RDA Percent of RDA RDA-to-REI

Standard Percent of

Characteristic Percent error RDA-to-REI 70 100 70 100
Urbanization
Central Cit¥ieereeneaen, 143 2.62 177 70 52 80 63
Suburban..cieeeneene ceva 132 5.27 161 70 51 3l 62
Nonmetropolitan......... 127 2.80 155 66 46 78 58
Season
SPPINGecenaereccnenanns 128 4.37 160 67 47 80 59
SUMMEr e s eavenns cesseenes 137 3.75 169 69 51 81 62
Fall....... cevesserensan 138 2.63 167 70 51 79 61
Winter....oeevees tevseas 130 a.19 160 68 49 80 61

SOURCE: USDA: Data from the Nationwide Food Consumption Survey.
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Table 1-10. Thiamin--individual intakes, 1977-78: Mean percent of Recommended Dietary Allowances (RDA), standard
errors, mean thiamin-to-calorie intakes as percent of RDA-to-Recommended Energy Intakes (REI), and percent of
population having specified intakes, by selected characteristics (3-day average)

Percent of population

Mean intake having intakes of at Jeast:
Percent of
Percent of RDA Percent of RDA RDA-to-REI

Standard Percent of

Characteristic Percent error RDA-to-REI 70 100 70 100
A1l individuals...eevvens 112 0.82 126 83 55 97 73
Age and sex

Males and females:

Under 1 year...ceveees 231 6.01 234 97 92 99 94

1-8 yRars.ceevessaanse 127 1.43 137 94 71 100 85
Males:

9-18 years.viienesense 122 1.29 131 91 67 99 82

19-64 yearS..vvevveene 111 1.00 119 83 54 95 63

65 years and over..... 114 1.62 130 87 56 97 86
Females:

9-18 yearS.veassserons 113 1.46 127 87 57 98 75

19-64 yearsS..cceserees 102 1.06 121 76 44 95 72

65 years and over..... 106 1.44 120 81 49 97 66

Region
Northeast.vieeverecnnnns 112 1.10 125 83 55 97 73
North Central........... 114 1.97 126 84 56 97 73
SOUtN..ceveverertcrnnnsane 111 1.40 129 83 54 97 77
Hest.eoveervarenenennans 113 2.20 121 82 53 g5 68
Poverty status
and race

Above poverty:

White.oieieeenanncnns 111 0.70 123 83 54 96 71

BlaCK. e sereescnannoes 114 3.07 132 84 58 98 80
Below poverty:

Whiteeeesevoanannanans 112 1.35 130 82 52 g7 75

Blacke.eesarneinnannes 117 4.01 141 84 59 98 84
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Table 1-10. Thiamin--individual intakes, 1977-78: Mean percent of Recommended Dietary Allowances (RDA}, standard
errors, mean thiamin—tq-ca]orie intakes as percent of RDA-to-Recommanded Enerqy Intakes (REI), and percent of
population having specified intakes, by selected characteristics {3-day average)--Con.

Percent of population

Mean intake having intakes of at Teast:
Percent of
Percent of RDA Percent of RDA RDA-to-REI

Standard Percent of

Characteristic Percent error RDA-to-REI 70 1400 70 100
Urbanization
Central cit¥eesevieeans. il4 1.86 i27 83 55 97 74
Suburban...ceeeeienenaes, 112 1.32 125 83 54 96 72
Nonmetropolitan......... 112 0.84 126 84 55 97 74
Season
Springeseeiiiiriiiainan. 111 1.20 125 83 54 96 72
UMY . et eesvsnnsenss . 112 0.99 126 83 54 96 73
Falleesvevasenannnananen 114 1.07 126 84 55 97 74
Winter........ trereanens 113 1.03 127 83 56 97 74

SOURCE: USDA: Data from the Nationwide Food Consumption Survey.
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Table I-11. Riboflavin--individual intakes, 1977-78: Mean percent of Recommended Dietary Allowances (RDA),
standard errors, mean riboflavin-to-calorie intakes as percent of RDA-to-Recommended Energy Intakes (REI), and
percent of population having specified intakes, by selected characteristics {3-day average)

Percent of popuiation

Mean intake having intakes of at least:
Percent of
Percent of RDA Percent of RDA RDA-to-REI

Standard Percent of

Characteristic Percent errvor RDA-to-REI 70 100 70 100
A1l individuals..eevienns 132 1.11 151 88 66 98 88
Age and sex
Males and females:
Under 1 year........... 303 6.26 313 99 99 100 100
1-8 years.iievesnanenss 168 2.06 190 98 90 100 99
Males:
9-18 YearsS..eescosanans 150 2.27 164 95 80 100 94
19-64 yearS.ecevonacess 126 1.38 139 89 65 98 90
65 years and over...... 129 1.76 151 90 66 99 90
Females:
G-18 YearS.eeseesersnss 135 1.82 156 91 74 99 90
19-64 YearS.eessveessas 112 0.89 136 30 51 97 83
65 years and over...... 118 2.35 138 86 56 98 78
Region
Northeast...oceienvivanas 131 1.70 150 89 66 99 89
North Central...ieeeeans. 135 2.03 153 89 68 99 89
SOUEH .t et et e iananaans 125 1.26 148 86 62 98 87
WESt . e e et iteenansncrsns 139 3.07 154 89 69 98 88

Poverty status and race
Above poverty:

[ - SRR 132 1.12 151 89 67 99 89

BlaCKe s evoreaannoaanan 123 2.55 146 83 59 97 86
Below poverty:

Whiteesrereonveonvanens 132 1.80 157 87 64 99 88

BlaCK.eeeseeeesnannnnne 130 3.96 162 84 63 99 89
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Table I-11. Riboflavin--individual intakes, 1977-78: Mean percent of Recommended Dietary Allowances (RDA),
standard errors, mean riboflavin-to-calorie intakes as percent of RDA-to-Recommended Energy Intakes (REI), and
percent of population having specified intakes, by selected characteristics {3-day average)--Con.

Percent of population

Mean intake having intakes of at Teast:
Percent of
Percent of RDA Percent of RDA RDA-to-REI

Standard Percent of

Characteristic Percent error RDA-to-REI 70 100 70 100
Urbanization
Central city..... creens .o 131 2.38 151 87 65 98 88
Suburban...ievecerevennas 133 2.86 151 88 66 98 88
Nonmetropolitat..eseeeaens 131 2.60 151 88 66 99 88
Season
Spring.ceieviisnnnnvevens 130 1.53 150 88 65 98 88
UMY e s e v eenennnae ceenns 132 1.33 151 88 65 98 89
Falleevirrenenennnanannns 134 1.19 152 88 67 99 89
Winter.. e civeareeannne . 131 1.64 151 88 66 98 88

SOURCE: USDA: Data from the Nationwide Food Consumption Survey.
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Table 1-12. Preformed Niacin--individual intakes, 1977-78: Mean percent of Recommended Dietary Allowances (RDA},
standard errors, mean preformed niacin-to-calorie intakes as percent of RDA-to-Recommended Energy Intakes (REI},
and percent of population having specified intakes, by selected characteristics (3-day average)

Percent of popuiation

Mean intake having intakes of at least:
Percent of
Percent of RDA Percent of RDA RDA-to-RE1

Standard Percent of
Characteristic Percent errar ROA-to-REI 70 100 70 100

Al individuals..oeeeeeas 124 0.82 151 91 67 99 91

Age and sex
Males and females:

Under 1 year........... 128 4.12 131 79 57 86 63
1-8 years.cieesierienes 122 1.20 136 91 66 98 85
Males:
9-18 yearS.eeeeseerness 122 1.08 143 92 66 100 91
19-84 years....oevvenee 134 1.17 156 94 75 100 96
65 years and OVEr...... 125 1.86 153 93 69 99 92
Females:
9-18 YaarSeerrveesnonen 112 1.36 136 87 58 99 86
19-64 yearSeeeveeraenes 123 1.12 160 90 66 99 94
65 years and over...... 119 1.86 148 89 62 99 88
Region
Northeast...ecvvevrennens 126 1.12 153 92 70 99 92
North Central...iiveiisns 124 1.78 148 g1 67 99 g1
SOUEN . vt vencnerncnccans 121 1.20 152 90 65 99 92
Hest. . ceviirnnnenneneannn 127 2.06 149 91 66 98 89
Poverty status and race
Above poverty:
White. e enieninnanns 124 0.70 150 91 68 .99 91
BlacKk..ueeeeerneonnennn 124 2.73 156 91 69 99 95
Below poverty:
White.siiiirinoniencnas 116 1.52 145 85 59 a9 88

Blacke.seveuvuisnnnvnnn 120 3.51 156 86 59 99 93
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Table I-12. Preformed Niacin--individual intakes, 1977-78: Mean percent of Recommended Dietary Allowances (RDA),
standard errors, mean preformed niacin-to-calorie intakes as percent of RDA-to-Recommended Energy Intakes (REI},
and percent of population having specified intakes, by selected characteristics {3-day average)--Con.

Percent of population

Mean intake having intakes of at Teast:
Percent of
Percent of RDA Percent of RDA RDA-to-REX

Standard Percent of

Characteristic Percent error RBA-to-REI 70 100 70 100
Urbanization
Central cityeeeeierannnne 126 1.51 153 91 68 99 92
SUBUYBAN ..t e renencannn 124 1.98 150 91 67 99 91
Nonmetropolitan.......... 123 1.12 149 90 66 99 91
Season
Y o1 2 1 (T (R P 125 1.23 153 91 67 99 92
N3T111117=) cens 125 0.82 152 90 67 g9 92
Falleeeeerooeseneesonanns 124 1.09 149 91 67 99 gl
Winter..eaaieeneinnnnnns 122 1.12 149 91 67 99 g1

SOURCE: USDA: Data from the Nationwide Food Consumption Survey.
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Table I-13. Vitamin Bg--individual intakes, 1977-78: Mean percent of Recommended Dietary Allowances (RDA},
standard errors, mean vitamin Bg-to-calorie intakes as percent of RDA-to-Recommended Energy Intakes {REI)}, and
percent of population having specified intakes, by selected characteristics {3-day average)

Percent of population

Mean intake having intakes of at least:
Percent of
Percent of RDA Percent of RDA RDA-to-REL

Standard Percent of
Characteristic Percent ervor RDA-to-REI 70 100 70 i00

A1l individuals.......... 75 0.66 85 49 20 68 25

Age and sex
Males and females:

Under 1 year...oeveeeas 138 2.94 140 94 78 97 85

1-8 yearS.cvsceraaesass 97 1.06 102 76 a1 87 45
Males:

9-18 yearS..ceseanaaren 95 1.14 104 74 38 92 47

19-64 yearS.vseeervaness 79 0.65 87 56 21 74 24

65 years and over...... 71 1.35 81 44 14 60 18
Females:

9-18 YearS..c.eseseennss 73 1.06 83 49 17 66 21

1964 years..ceeeeeees- 60 0.76 72 29 7 54 14

65 years and over...... 62 1.08 71 32 8 50 10

Region

Northeast...oevvennnecuns 76 0.85 85 50 20 69 25
North Central.....cevvve- 75 1.07 84 49 20 68 24
SOUEN e v erscnsnecanssnsns 72 0.90 84 45 17 66 24
[ =33 P 80 1.64 87 54 24 71 28

Poverty status and race
Above poverty:

Hhite.ieoeeiesnannonas 75 0.59 84 50 19 68 24

BlacK.eocseaensosacnaan 75 1.69 87 50 19 74 26
Below poverty:

White.eeoeeenenraanonns 74 1.2 85 45 19 66 25

1
Blackeseoevensnoeeaanns 74 2.70 89 48 19 72 31
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Table 1-13. Vitamin Bg--individual intakes, 1977-78: Mean percent of Recommended Dietary Allowances {(RDA),
standard errors, mean vitamin Bg-to-calorie intakes as percent of RDA-to-Recommended Energy Intakes (REI), and
percent of population having specified intakes, by selected characteristics {3-day average)--Con.

Percent of population

Mean intake having intakes of at least:
Percent of
Percent of RDA Percent of RDA ROA-to-REI

Standard Percent of

Characteristic Percent error RDA-to-~REI 70 100 70 100
Urbanization
Central cityerecuenans “on 76 1.43 86 51 21 71 27
SUBUrDAN. s st neersnnsnes 76 1.77 85 50 20 69 25
Nonmetropolitan.......... 74 1.04 83 47 18 66 23
Season
Spring....... Cestiesesnnna 75 0.99 86 50 20 70 26
SURINET s v veaesaasannas cnes 76 G.80 86 50 20 69 26
Falleieeineeronncnnncesns . 75 0.66 84 48 20 67 23
Winter..oveeeen hebavaenn 74 0.93 84 49 18 67 24

SOURCE: USDA: Data from the Nationwide Food Consumption Survey.
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Table 1-14. Vitamin Bijp--individual intakes, 1977-78: Mean percent of Recommended Dietary Allowances (RDA},
standard errors, mean vitamin Bio-to-calorie intakes as percent of RDA-to-Recommended Energy Intakes (REI), and
percent of population having specified intakes, by selected characteristics {3-day average)

Percent of population

Mean intake. having intakes of at least:
Percent of
Percent of RBA Percent of RDA RDA-to-RE]

Standard Percent of
Characteristic Percent ervror RDA-to-REI 70 100 70 100

A1l dindividuals........ 173 3.43 208 85 66 94 82

Age and sex
Males and femaies:

Under 1 year...ceee.. 279 8.87 311 98 93 99 95
1-8 yearsS...ceivnenn.. 166 4.66 186 94 79 97 89
Males:
9-18 years..ceecacvne 205 6.72 236 96 87 99 97
19-64 yearS.ieeveeens 209 5.93 246 93 80 a8 a0
65 years and over.... 192 9.50 240 86 68 96 84
Females:
9-18 years..c.ceveesnn 148 3.41 181 87 68 96 86
19-64 years...c.veesn- 147 2.90 188 73 48 90 71
65 years and over.... 150 11.86 180 70 43 84 60
Region
Northeast...veeneunnens 176 6.18 211 87 68 95 83
North Central.......... 169 6.70 202 87 69 96 84
NYe 1T 4 £ D 164 6.04 203 80 60 92 78
HeSteeeonoeeronnnanenan 191 4.49 222 87 71 95 84
Poverty status and race
Above poverty:
Whitesvsenivriainnnnas 172 4,07 204 86 68 95 83
BlaCK.eeeeieroneononnn 189 9.84 238 83 63 94 81
Below poverty:
White.oveariennnanans 161 6.74 199 79 61 92 78

BlacK..soavernenennsn 190 14.28 248 78 57 92 79
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Table I-14. Vitamin Bip--individual intakes, 1977-78: Mean percent of Recommended Dietary Allowances (RDA),
standard errors, mean vitamin B1o-to-calorie intakes as percent of RDA-to-Recommended Energy Intakes (REI}, and
percent of population having specified intakes, by selected characteristics (3-day average}--Con,

Percent of population

Mean intake naving intakes of at least:
Percent of
Percent of RDA Percent of RDA RDA-to-REI

Standard Percent of

Characteristic Percent error RPA-to-RE] 70 100 70 100
Urbanization
Central city.ieeeenaenns 182 4,65 221 86 67 95 82
SUbUrDAN. s v e vrvinrrnaes i71 6.58 206 86 68 95 83
Nonmetropolitan........ 168 4,89 201 83 64 94 80
Season

Spring..... e st annran 174 6.12 214 85 67 95 82
SUMMEr . veesens crbterenes 172 5.44 207 84 66 94 82
Fall, e rineevecoennns 178 4.60 210 85 67 95 82
Winter...o.o.. reens tee 168 5.42 203 85 66 94 82

SOURCE: USDA: Data from the Nationwide Food Consumption Survey.
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Table I-15. Vitamin C--individual intakes, 1977-78:

Mean percent of Recommended Dietary Allowances (RDA),

standard errors, mean vitamin C-to-calorie intakes as percent of RDA-to-Recommended Energy Intakes (REI), and

percent of poputation having specified intakes, by selected characteristics {3-day average}

Mean intake

Percent of population
having intakes of at least:

Percent of
Percent of RDA Percent of RDA RDA-to-REI
Standard Percent of
Characteristic Percent error RDA-to-RE] 70 100 70 100
All dindividuais...oanss 147 2.38 180 74 59 83 69
Age and sex
Males and females:
Under 1 year......... 226 7.37 232 89 82 91 84
1-8 years...oocvuenss 166 4£.16 188 80 66 87 74
Males:
8-18 yearS.ceeessnons 174 3.70 203 84 70 91 79
19-64 years......... 145 2.13 175 74 58 82 67
65 vears and over.... 153 3.98 187 75 62 84 71
Females:
9-18 ¥RaArS.ssesreensa 152 3.72 186 77 61 86 72
19-64 yearsS.ieesevsen 128 2.71 167 66 52 78 63
65 years and over.... 150 4,07 187 76 64 84 73
Region
Northeast....coovuvann 160 1.28 196 78 66 85 73
North Central.......... 147 4.06 177 74 60 83 69
Y013 | 1 J 131 2.91 166 69 53 80 65
Westeeeeeearencaannnnns 159 6.21 187 75 61 83 70
Poverty status and race
Above poverty:
Hhite. i i riieeerennns 149 2.54 180 74 59 83 69
Black.eveverearennana 152 5.48 195 76 63 85 72
Below poverty:
White. . veverennnonns . 125 4,26 159 68 51 80 65
BlacK.secvurareaanns 138 7.82 182 74 56 85 71
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Table I-15.

percent of population having specified intakes, by selected characteristics {3-day average)--Con.

Vitamin C--individual intakes, 1977-78:

Mean percent of Recommended Dietary ATlowances {RDA),
standard errors, mean vitamin C-to-calorie intakes as percent of RDA-to-Recommended Energy Intakes (REI), and

Mean intake

Percent of population
having intakes of at least:

Percent of
Percent of RDA Percent of RDA RDA~-to-REI
Standard Percent of
Characteristic Percent arror RDA-to-~RE] 70 ig0 70 100
Urbanization
Central city..c..... ves 152 3.69 187 75 61 84 71
Suburban...eeeveeannnn. i53 5.28 185 76 62 84 71
Nonmetropolitan..... coe 136 4,41 167 71 55 80 65
Season
SPriNgeessssorssaasaes 151 3.50 186 75 61 85 71
SUmMmer..o... cveesanenas 152 2.09 186 76 81 85 71
Falliieeneanesennenanes 140 2.43 168 71 56 80 66
Winter......... cereenes 146 3.49 179 73 58 82 67
SOURCE: USDA: Data from the Nationwide Food Consumption Survey.
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Table 1-16. Calcium~-individual intakes, 1977-78: Mean percent of Recommended Dietary Allowances (RDA},
standard errors, mean calcium-to-calorie intakes as percent of RDA-to-Recommended Energy Intakes (REI)}, and
percent of population having specified intakes, by selected characteristics {3-day average)

Percent of population

Mean intake having intakes of at least:
Percent of
Percent of RDA Percent of RDA RDA-to-REI

Standard Percent of
Characteristic Percent error RDA-to-REI 70 100 70 160

A1l individuals........... 87 1.08 103 58 32 _ 76 47

Age and sex
Males and females:

Under 1 year....coeveaes 164 4,65 175 95 81 99 93

I-8 yearsS.iceevsnsaoreas 102 1.24 116 75 48 86 61
Males:

9-18 yearsS.veeerasancans 99 2.02 112 71 42 88 61

19-64 yearS..eveeseosenns 101 1.18 116 68 11 84 56

65 years and over....... 89 1.82 108 61 33 82 50
Females:

9-18 vearS..vsvessnsnnus 76 1.33 91 51 23 69 37

19-64 yearS.eeveeeronees 70 0.93 91 42 19 65 34

65 years and over....... 71 0.94 87 44 18 64 30

Region

Northeast...ooivnvnannnnns 87 2.41 104 59 32 78 a7
North Central............. 90 1.18 106 61 34 78 49
SOULN.eeeorvsnscsonencanse 78 1.22 96 50 25 71 39
HeSt.eeeeaeeraacacsonanans 97 2.19 111 64 40 80 54

Poverty status and race
Above poverty:

Hhite.ieerarsnsnarnnonns 89 1.15 106 60 34 78 49

BlaCK.veseuonvooneonsonenns 72 1.47 89 44 19 65 31
Below poverty:

711 & - A 86 1.90 105 55 30 77 48

BlacK.seeeeeovsesnconans 71 1.87 92 44 18 67 34



Table I-16. Calcium--individual intakes, 1977-78:

Mean percent of Recommended Dietary Allowances (RDA),

standard errors, mean calcium-to-calorie intakes as percent of RDA-to-Recommended Energy Intakes (REI), and
percent of population having specified intakes, by selected characteristics (3-day average)--Con.

Mean intake

Percent of population
having intakes of at least:

Percent of
Percent of RDA Percent of RDA RDA-to-REI
Standard Percent of
Characteristic Percent error RDA-to-REI 70 100 70 100
Urbanization
Central Cit¥eeverseeroanen 84 2.83 101 56 29 75 44
SUbUrbaAR . ee st vt enans . 89 2.84 105 60 34 78 49
Nonmetropolitan....eeveun. 86 3.24 103 57 32 75 46
-E' Season

Spring..... ceeves Crereanae 85 1.33 102 56 31 74 45
N 111111 = 85 1.22 101 55 29 74 43
Falleeieeerneennsonescnans 89 1.17 105 61 34 78 49
Winter........ Creesresenas 39 i.47 106 59 33 78 49

SOURCE: USDA: Data from the Nationwide Food Consumption Survey.
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Table I-17. Phosphorus--individual intakes, 1977-78: Mean percent of Recommended Dietary Allowances (RDA},
standard errors, mean phosphorus-to-calorie intakes as percent of RDA-to-Recommended Energy Intakes (REI}, and
percent of population having specified intakes, by selected characteristics {3-day average)

Percent of population

Mean intake having intakes of at least:
Percent of
Percent of RDA Percent of RDA RDA-to-REI

Standard Percent of

Characteristic Percent error RDA-to-REI 70 180 70 100
A1l individuals..ecee.... 136 i.11 164 g2 72 100 96
Age and sex
Males and females:
Under 1 year.cveveeeess 209 5.78 221 98 91 100 99
1-8 yearS.issvserennnes 130 1.14 149 94 78 160 93
Males:
9-18 YeArS.sscesavanens 135 1.84 155 94 75 100 98
19-64 years..eeseencens 176 1.51 205 99 91 100 100
65 years and over...... 149 1.92 183 97 84 100 160
Females:
9-18 yearS.eeeneacons .o 108 1.12 126 81 49 99 79
19-64 yearS..eeerreerns 119 1.08 154 a9 64 100 98
65 years and over...... 115 1.32 141 89 T 6l 100 9l
Region
Northeast..eeeeeraeeannna 136 1.52 164 93 73 100 96
North Central.e.cennscnnnsn 137 1.53 164 93 74 180 96
SoUth. et eieeneenanenne 129 1.34 160 90 68 100 g5
HEStevnensoeannanonnsnans 147 2.47 171 94 77 100 96

Poverty status and race
Above poverty:

Hhite. i iiiinieannnas 139 1.20 166 93 75 100 96

BlacK.eivasacaanannenns 124 3.13 155 88 66 160 94
Balow poverty:

White.iieinenasnancanes 129 1.86 161 89 65 100 95

Black.eeesooooanaanasn. 115 3.78 150 83 57 100 92



642

Table I-17. Phosphorus--individual intakes, 1977-78: Mean percent of Recommended Dietary Allowances (RDA),
standard errors, mean phosphorus-to-calorie intakes as percent of RDA-to-Recommended Energy Intakes {(REI}, and
percent of population having specified intakes, by selected characteristics (3-day average)--Con.

Percent of population

Mean intake having intakes of at Tleast:
Percent of
Percent of RDA Percent of RDA RDA-to-REI

Standard Percent of

Characteristic Percent error RDA-to-REI 70 100 70 100
Urbanization
Central City.eveveocerease 135 3.05 164 92 72 100 96
Suburban......aes reaesens 138 3.56 165 93 74 100 96
Nonmetropolitan.......... 135 2.71 162 92 71 100 95
Season

SPringececees. eeeses ceee 135 1.50 led 92 71 100 95
SUMMEr s s vesceeonsanconns . 134 1.27 162 91 71 100 g5
Falleeeeaesesonsennsenoss 137 1.15 164 93 74 100 96
Winter . iviieerneenneseans 138 1.46 166 93 74 100 96

SOURCE: USDA: Data from the Nationwide Food Consumption Survey.
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Table 1I-18. Magnesium--individua) intakes, 1977-78:

Mean percent of Recommended Dietary Allowances (RDA},
standard errors, mean magnesium-to-calorie intakes as percent of RDA-to-Recommended Energy Intakes (REI), and
percent of population having specified intakes, by selected characteristics {3-day average)

Mean intake

Percent of population
having intakes of at least:

Percent of
Percent of RDA Percent of RDA RDA-to-REI
Standard Percent of
Characteristic Percent error RDA-to-RET 70 100 70 100
A1l individuals...e.ee... 83 0.79 101 61 25 89 44
Age and sex
Males and females:
Under 1 year......c.... 194 5.32 211 97 87 100 100
1-8 ¥earS.eeeeeervennees 102 1.10 117 84 48 a8 75
Males:
9-18 YRaIrS.veervannanes 82 1.320 a4 61 24 89 34
19-64 yearsS.veveeeesess 87 1.03 102 68 30 94 45
65 years and over...... 80 1.11 98 61 22 39 41
Females:
9-18 yearsS.ieececeennss 76 0.81 g3 56 18 86 33
19-64 years..ciieesenas 73 0.64 96 50 15 84 36
65 years and over...... 75 1.10 92 53 15 83 32
Region
Northeast.veeeeerevevenns 83 1.56 100 62 24 20 42
North Central....cveevens 84 0.88 101 64 26 90 45
Y17 A TR 78 0.78 88 54 20 87 38
HeSt e ineeereonnennnnnns 91 1.57 107 69 35 92 52
Poverty status and race
Above poverty:
White..irevrnnneenn eena 85 0.84 102 64 27 91 46
BlacKkeeae eeeeeonennnnas 74 1.42 92 47 16 81 28
Below poverty: _
White.eeneeneneersnnnna 82 1.46 105 58 25 90 48
Black.e v vevenerevennnnn 71 1.85 93 44 14 79 34



Table 1-18.

Magnesium--individual intakes, 1977-78;

Mean percent of Recommended Dietary Allowances (RDA},
standard errors, mean magnesium-to-calorie intakes as percent of RDA-to-Recommended Energy Intakes (REI}, and
percent of population having specified intakes, by selected characteristics {3-day average}--Con.

Mean intake

Percent of population
having intakes of at least:

Percent of
Percent of RDA Percent of RDA RDA-to-REI
Standard Percent of
Characteristic Percent error RDA-to-REI 70 100 70 100
Urbanization
Central Cityeseessnananae 81 2.17 99 59 23 87 49
Suburban..... caesss cearas 85 2.36 103 63 27 90 46
Nonmetropolitan.......... 83 1.93 100 61 25 90 43
§ Season

Pringesissieacanannene .e 81 (.94 100 59 23 89 42
N 117=) (Y res 82 0.97 100 60 24 88 47
Falleoerinnnnevoavaaasnos 34 0.81 101 62 26 90 44
HiNter. v esesserenceenas 84 0.99 102 63 25 91 46

SOURCE :

USDA:

Data from the Nationwide Food Consumption Survey.



Table I-19. Iron--individual intakes, 1977-78: Mean percent of Recommended Dietary Allowances {RDA), standard
errors, mean iron-to-calorie intakes as percent of RDA-to-Recommended Energy Intakes (REI), and percent of
population having specified intakes, by selected characteristics {3-day average)

Percent of popuiation

Mean intake having intakes of at least:
Percent of
Percent of RDA Percent of RDA RDA-to-REI

Standard Percent of

Characteristic Percent error RDA-to-REI 70 100 70 100
All individuals..esenon.. 103 Q.57 122 67 44 85 58
Age and sex
Males and females:
Under 1 year........... 150 4.80 156 70 58 73 54
N 1.8 ¥yearS.eveesvrrnnann 91 0.71 99 66 38 73 45
© Males:
9-18 ¥eArSesuvesevenanns 94 0.96 107 74 36 98 57
19-64 yearsS...everaneas 157 1.41 183 g8 88 100 100
65 years and over...... 142 2.09 172 96 82 100 99
Females:
9-18 years..ecvevneenn. 74 0.91 87 45 18 70 26
19-64 years....oeuenens 73 0.73 94 a4 18 75 32
65 years and over...... 108 1.53 131 87 53 100 86
Region
Northeast..vovereriernenns 101 0.58 120 67 43 83 57
North Central...vveieens. 103 1.35 121 68 45 84 57
Yo 1107 ¢ DD 102 0.74 125 67 43 87 59
1o 107 0.91 122 68 46 84 57

Poverty status and race
Abovg poverty:

Whitesevietravnnnnnnnnn 163 0.78 122 68 45 84 57

BlacKk. ..o iveeronsnanas 100 3.47 123 66 42 86 56
Below poverty:

White..ovvevnrennennan.. 98 1.75 121 65 39 86 59

Blacke.vsevervunanarnns 91 3.59 116 61 35 86 55



Table 1-19. Iron--individual intakes, 1977-78: Mean percent of Recommended Dietary Allowances (RDA), standard
errors, mean iron-to-calorie intakes as percent of RDA-to-Recommended Energy Intakes (REI), and percent of
population having specified intakes, by selected characteristics {3-day average)--Con.

Percent of population

Mean intake having intakes of at least:
- Percent of
Percent of RDA Percent of RDA RDA-to-REI

Standard Percent of

Characteristic Percent error RDA-to-REI 70 100 70 100
Urbanization
Central Cityeieviocnannse 103 1.69 123 68 44 85 59
N{T1o 1T i o7 1 I 103 1.82 122 67 44 84 57
Nonmetropolitan......uvus 103 1.06 122 67 44 85 58
§ Season
Spring...veee. Ceeenssse .o 104 0.88 124 68 45 85 59
SUIMNEY s v evssnses sasanene 102 0.91 122 67 44 85 58
FaTleenrensanstoanassvons 103 0.84 120 67 43 84 56
Winter.eoeenenen seresseca 103 0.91 122 68 44 85 59

Poverty status,
race and sex

Above poverty:

White maleS..cvvrianans 134 1,10 153 39 71 95 82
White females..... ceena 78 0.65 96 50 23 74 37
Black mai€Seseeeeensncs 125 4.40 156 86 64 g5 82
Black femaleS.eiveiocnss 79 2.77 97 50 24 78 35
Below poverty:
White maleSeerercnanans 123 2.51 144 83 59 92 76
White femaleS.ceaveness 81 1.68 105 52 28 82 47
Black malesSeeerevenans- 104 5.51 136 71 47 91 73
Black femaleS.eeeievnons 82 2.94 103 54 27 83 44

SQURCE: UYSDA: Data from the Nationwide Food Consumption Survey.



Table 1-20. Sodium--individual intakes, 1977-78: Mean guantities in mitligrams {(mg),
mean quantities (mg) per 1,000 Calories, standard errors, and percent of popuiation
having specified intakes, by selected characteristics (3-day average)

Mean intake

Quantity per Percent of population
Quantity 1,000 Calories having intakes above:

1,600 mg 2,500 mg

Standard Standard per 1,000 per 1,000
Characteristics In mg error In mg ervor Calories Calories
A1l individuals..... 2,786 41.60 1,540 24.16 33 9
Age and sex
Males and females:
Under 1 year....... 573 24.60 683 26.83 5 1
1-8 years.eeeeseonn. 2,296 72.26 1,494 42.70 27 5
Males:
9-18 years..cvveeean 3,535 135.93 1,531 59.27 27 6
19-64 years.ceeee.. 3,516 54.18 1,551 25.91 36 10
65 years and over 2,846 47.66 1,525 23.87 37 12
Femaies:
G-18 vears..ieveae.. 2,840 125.12 1,614 98.93 26 6
19-64 years........ 2,400 71.88 1,561 45,01 36 11
65 years and over.. 2,163 29.41 1,544 16.16 40 14
Region
Northeast..veeanvn.. 2,822 80.17 1.541 31.90 33 9
North Central....... 2,957 91.12 1,631 65.23 36 10
South.eieeiennnnnnes 2,664 68.08 1,520 26.31 34 10
Hestivoiivnieanannn, 2,688 46.39 1,433 40,03 26 8
Poverty status
and race
Above poverty:
White.ovieivvnnnen. 2,878 67.09 1,571 39.22 32 9
Black.veeeseosennnn 2,518 106.19 1,433 26.23 28 8
Below poverty:
White,.vusereonnnens 2,581 56.28 1,530 18.49 39 13
Black......oevvennn 2,372 91.24 1,497 30.52 35 8
Urbanization
Central city...cveuns 2,818 80.80 1,570 32.06 33 10
Suburban.....ccvuna.. 2,845 87.41 1,562 59.62 32 9
Nonmetropolitan..... 2,688 58.70 1,488 i7.79 34 9
Season
Springeieiseicienas. 2,864 93.20 1,554 40.57 32 i0
SUMMEr s eevvesnnenns 2,693 79.02 1,497 36.67 30 8
- 2,791 52.16 1,559 40.89 34 10
Winter..vevveenan.. 2,797 75.77 1,550 49.26 35 10

SOURCE: USDA: Data from the Nationwide Food Consumption Survey.
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_égggn_dtx I-21. 0.5. Food Supply;: Food energy and nutrient contept, per capita per day, 1903 - 82

Fre-

: Faod : Pre— ¢ :Choles~:Carbo~ & s¥itapin: Thiaz— : Ribo— ¢ fotmed :Vitamin:Vitamin: +Vitamin: Cal— : Phos— : Magne- i
Year : omergy ¢ tein ¢ Fat itercl ihydrate:Fiber:A value: min ! flavin : nlacie : 36 H 312 tFolacin: € : clum : phorue! afux 1 Irem @ Zimc
Milli- Miidd- Milia- Hillf- Milli- Micro— Micreo— ML1314- MEI134- MEITI- Milli-

Celories Gramsm Grams grams Grage Grame I.0, grane grame grams grams grams  graws graas Grams  Grame gTaos _#rams _gTaTH

1909 3,510 102 126 502 495 6.2 8,100 1.66 1.82 19.5 2.22 8.5 320 W07 0.76 1.54 411 15.4 12.8
1910 3,460 100 124 504 493 6.2 8,000 1.62 1.77 19,2 2,20 8.1 318 109 <74 1.52 405 15,1 12.5
1911 3,470 106 126 526 487 6.0 7,900 1.62 1.76 18.6 2.12 8.3 315 103 .73 1.49 394 15,0 12.2
1912 3,440 10§ 123 507 488 6.2 7.960 1.63 1.81 18.9 2.16 8.2 317 106 -3 1.52 404 15, 12.2
1913 3,440 96 123 496 a7 6.0 7,700 1.61 p i 18,6 2,14 B.O 311 165 T8 1.49 395 Me 12,1
1914 3,420 96 125 584 481 6.0 7,600 1.56 1.7 8.1 2.G4 7.7 304 163 .73 1.45 386 14.3  11.8
1915 3,3%0 95 124 492 476 &.1 3,000 1.58 1.69 18.3 2.06 7.7 306 107 .71 144 388 14.4 11.6
1216 3,340 94 124 489 467 5.7 7,800 1.54 i.66 17.8 1.85 7.8 236 9 69 1.4 378 4,1 11.4
1917 3,300 94 120 464 466 6.G 8,200 1.53 1.68 18.2 1,99 7.7 302 161 W72 144 355 l4.5 1L.7
1918 3,360 96 127 480 462 6.1 8,200 1.5% 1.79 18.3 2,09 8.0 307 105 ] 1.50 403 15,1 13,1
1919 3,400 94 128 489 475 5.8 8,400 1.52 1.73 18.4 1.%9 8.1 299 103 .75 1.45 385 4.7 1.7
1920 3,270 92 122 430 456 5.7 8,500 1.51 1.7% 17.5 1.96 8.¢ 300 68 7% L4 378 14,2 1.4
1921 3,170 8z 120 487 439 5.4 8,400 1.50 .72 17.1 1.94 F7 291 107 .77 1.40 37t i3.8 1.1
1922 3,410 92 128 5E0 4§78 5.7 8,900 1,52 1.77 17.4 1.97 3.8 351 107 i 1.44 381 5.2 1i.3
1923 3,430 95 135 528 465 5.8 8,800 1.§1 1.8 18.4 2.056 8.2 307 112 .79 1.48 g2 14,5 11.8
1924 3,440 95 134 525 472 5.8 8,400 1.59 1.80 1B.2 z2.91 8.2 308 11e .75 1.67 386 4.4 11.5
1925 3,440 94 134 517 473 3.7 8,400 1.53 1.80 7.8 .00 8.0 06 1G8 LB0 1.46 280 14.0  11.4
1926 3,450 94 134 52% LY 5.8 8,700 1.51 1.81 7.6 1.94 7.9 306 136 .81 1.46 382 14,1 113
1927 3,450 94 134 531 475 5.7 8,300 :.54 1.80 17.7 1.97 8.0 309 106 81 1.47 385 14.1  11.2
1928 3,470 93 135 S2d 480 5.8 8,600 1.56 1.80 17.7 1.97 7.8 306 166 .81 1.47 385 PETUCR 3 P
1929 3,450 93 136 522 469 5.8 9,080 1.56 1.82 i7.8 2.00 7.8 311 112 L83 1.58 92 14,0 11.2
1930 3,430 81 134 517 472 5.7 8,700 1.53 1.80 17.2 1.92 7.6 02 103 82 1.45 kL] 13.8 10.9
1931 3,380 %1 135 519 459 5.8 8,800 1.54 1.80 17.6 1.82 7.5 367 109 .81 1.45 364 13.82  10.9
1932 3,310 80 133 507 445 5.5 9,200 1.52 1.7% 17.2 1.89 7.5 3 107 .81 1.43 374 13,5 10.7
1933 3,260 8% 133 436 435 5.3 8,800 1.5¢ 1.76 17.8 1.86 7.5 291 106 .81 1.41 285 13,3 lo.e
193 3,250 9G¢ 134 493 428 5.4 2,000 1.47 1.77 17.2 1.31 7.7 297 168 .81 1.42 367 13,6 10.9
1935 3,190 87 127 464 435 5.6 8,500 1.38 1.74 16.8 1.87 7.1 296 112 .83 1.40 373 131 10.5
1936 3,280 90 134 482 437 5.5 8,700 1.42 1.79 17.3 1.89 7.6 299 149 -85 L.44 278 3.5 1.4
1937 3,240 8% 133 494 431 5.5 2,000 1.41 1.B0 16.9 1.8% .7 298 110 .85 L.43 i 13,2 10.8
18936 3,250 90 133 495 431 5.5 9,000 1.44 1.8 7.0 1.89 7.6 ko) 14 .87 1.44 375 3.3 19.8
193 3,330 91 139 509 438 5.6 3,200 1.49 1.85 17.3 1.5¢ 7.8 304 116 .88 1.47 381 13.6 11.0
1940 3,340 93 143 S24 428 - 9,146 1.5 1.88 17.8 1.92 8.1 304 114 -89 1,49 38l 13.7  11.1
1941 3,400 94 144 519 442 5.5 9,300 1.63 1,91 18.2 1.94 8.3 o3 114 +80 1-50 383 4.8 1.4
1942 3,310 9 140 528 424 5.6 9,708 1,83 2.0 8.7 1.94 8.7 317 il6 .95 1.55 350 4.7 11.6
1953 3,380 W 142 351 428 Sed 10,300 2.05 2,16 19.9 1.9% 9.2 321 113 98 1.60 392 15.4  11.7
1944 3,360 99 a2 566 426 5.5 10,300 2.09 2.41 22.4 2.04 7.7 326 125 1.00 1.61 395 5.8 1.9
1945 3,310 163 139 596 418 5.6 10,800 2z.07 2.50¢ 22.7 2.04 3.6 335 124 1.06 1.67 404 17.2  12.2
i%46 3,320 102 144 578 411 5.5 10,200 2.15 2.49 231 2.04 9.4 325 122 1.07 1.70 409 7.5 12.)
147 3,250 97 143 583 412 5.6 9,600 1.94 2.35 21.5 1.96 9.2 3064 118 1.01 1.58 375 16.5 11.8
1948 3,190 94 lag 573 396 4.8 9,200 1.89 2.27 20.7 1.86 8.8 356 1ip 97 1.53 363 15.9 11.3
1243 3,150 94 140 570 397 &.8 9,000 1.88 2.26 20.7 1.85 8.7 292 08 .96 1.52 261 15,9 11,2
1950 3,250 94 143 578 400 4.8 8.900 1.90 2.28 20.5 1.84 8.7 293 164 97 1.53 360 15,5 11.3
1931 3,140 92 138 574 391 .7 8,540 1.90 2,26 3.1 1.82 5.6 290 105 «36 1.5¢ 354 15.6 I1.0
1952 3,180 93 142 576 387 4.5 8,500 1.9¢ 2.2% 20.3 1.8 8,7 290 105 97 1.52 352 15.6 11.2
1953 3,150 o4 141 571 384 4.5 8,600 1.84 2.28 267 1.84 9.6 287 105 .95 1.5 348 15.7  11.5
1956 3,130 94 14} 567 377 L 8,500 1.30 2.25 20.32 1.83 8.9 284 102 +94 1.50 340 i5.5 11.5
1955 3,150 94 144 568 376 Ak 8,600 1.86 2,28 26.6 1.85 2.1 286 105 .36 1.51 342 15,6 1.6
1956 3,160 95 145 572 376 LI 8,600 1.86 2.29 Z1.0 1.84 9.2 288 102 36 1.52 345 i5.a 1.7
1957 3,090 94 140 559 370 5.3 8,500 1.82 2.26 20,8 1.83 8.9 286 194 .95 1.50 342 15.5 11.5
1958 3,100 93 140 549 373 4.3 8,300 1.8 2.24 20.9 1.80 8.7 80 99 B0 1.48 338 i5.4 LI.3
185% 3,150 95 145 553 373 4.3 8,400 1.87 2.26 21.2 1.83 8.9 284 102 .35 1.50 342 15,6 11.5
1960 3,168 86 147 Shd 373 4.3 8,008 1.91 2.25 21.6 1.85 8.9 281 103 <33 1,51 360 15.8 11.6
1361 3,160 95 14§ 538 372 4.2 7.700 1.89 2,24 21.7 1.85 8.9 277 01 W32 i.50 ais 15.¢  1L.7
862 3,17¢ g6 147 538 372 4.2 7,700 1.%2 2,26 21,9 1.83 8.9 277 LilH .93 1.59 337 6.8 1.6
1963 3,180 6 149 532 369 L2 7,700 1.91 2.25 22.0 1.84 .0 72 ] 92 1.50 336 6.1 11.8
1964 3,220 98 152 535 370 4.1 7,606 1.91 2.27 22,3 1.85 2.3 271 94 52 1.51 337 6.2 11.%
1965 3,190 96 150 523 370 L% 7,500 1.84 2,21 22.3 1,82 B.9 267 95 .92 1.4% 334 15,9 11.3
1966 3,220 97 152 522 370 4,1 7,500 1.B4 2.21 22.6 1.88 9.1 267 97 -1 1.50 35 15,8 11.9
1967 3,260 98 155 532 374 4.1 7,700 1.94 2,26 23.3 1.92 9.3 235 102 90 1.51 338 16.4 12.1
1368 3,300 99 158 334 77 4.2 8,006 1.95 2.27 23.6 1.%4 9.4 276 105 .91 1.52 341 16,7 12.3
189 3,310 99 15¥ 524 a1 4.2 8,000 1.95 2.25 23.7 1.%85 6 275 108 .30 1.52 337 6.7 12.2
1970 3,330 100 160 526 7 4,1 7,900 1.95 2.26 4.0 1.97 2.6 275 W7 .80 1,51 335 6.2 12.3
1971 3,360 101 161 531 s 4.1 7,800 1.99 2.28 24.1 1,93 9.6 278 0% 30 1.52 337 17.0 12.4
1972 3,340 100 162 522 381 4.9 7,500 1.94 2.26 24,1 1.97 9.5 278 111 .89 1.51 337 6.3 12.3
1993 3,310 99 156 496 380 4.2 7,500 1.91 2.23 23.7 1.94 9.1 282 111 B9 1.50 342 16.8 12.1
1974 3,208 9% 157 499 ki) 4.0 7,508 1.97 2,25 24.4 1.95 9.4 278 112 .87 1.48 332 16,8 12.2
1975 3,260 9% 152 484 380 4.2 7,800 1.97 2.23 24.6 1,98 %.2 283 117 .87 1.48 336 16.9 12,2
W¥e 3,370 102 158 488 91 4.2 7,900 2.11 2,40 26.1 2.60 9.4 285 116 .89 1.52 342 17.3  12.%
1977 3,350 i 156 485 39 4.2 7.0 2.09 2,37 25.8 2.0 9.4 286 118 8% 1.5 335 1.1 12.3
1978 3,340 W 158 487 387 4,1 7,700 2.07 2,35 25.8 1.98 3.0 280 116 .88 1.49 233 6.9 12,2
1879 3,420 w0l 162 496 396 4,2 8,000 2.15 2,49 26.2 2,62 7.2 287 119 -] i.52 339 7.4 12.2
1980 3,410 W0e 163 &30 392 4.1 7,600 2.16 2.35 25.7 2.90 2.0 284 129 .20 1.50 333 6.8 12.1
1981 3,410 190 164 486 331 §.1 7,700 2.12 2.30 25.8 1.97 9.1 282 117 87 1.48 330 16.82  12.4
1982 3,380 99 162 479 388 4.0 7,800 2.07 2.28 25.6 1.97 8.7 283 118 .48 1.47 331 16,6 12.0

SOORCE: USPA; Datx from the U.5. food supply biaterical serfes.
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APPENDIX 1I
METHODOLOGY FOR THE COLLECTION AND ANALYSIS OF HEALTH SURVEY DATA

The National Health and Nutrition Examination Survey

Introduction

Data were collected in the second National Health and Nutrition Examination
Survey {NHANES 1!} from February 1976 through February 1980. NHANES II, conducted
by the National Center for Health Statistics, was a survey of the civilian
noninstitutionalized U.S. population {including Alaska and Hawaii) 6 months
through 74 years of age. Both interview and examination procedures were used
to collect a broad spectrum of demographic, socioeconomic, and morbidity
data and related medical and nutritional information. During household interviews,
demographic, sociceconomic, and some medical history data were obtained from
samplie persons. Specially designed mobile examination centers, transported
to each sample location, provided standardized conditions and equipment for
the dietary interview, medical examination, and related clinical tests and
procedures.

Survey Design

in NHANES II, a stratified multistage design was utilized that provided
for the selection of samples at each stage with a known probability. In hierarchical
order, the stages of selection were primary sampiing units, or PSU's (a PSU
is a county or a small group of contiguous counties); census enumeration
districts {ED's); segments (a segment is a cluster of households); househalds;
eligible persons; and, finally, sample persons.

The first-stage sampling units selected in the previous National Health
Examination Survey and in the first National Health and Nutrition Examination
Survey {NHANES I) were subsets of the sample PSU's in the National Health
Interview Survey (NHIS), another major data coliection program of the National
Center for Heaith Statistics. In NHIS the United States is subdivided into
1,924 PSU's, with 376 PSU's being selected for the sample. Sixty-five of
these 376 sample PSU's were selected as the NHANES I sample. The PSU's used
in previous examination surveys were defined either as a single county or
as a group of contiguous counties {except in certain parts of New Fngland}.

Many of the larger PSU's were defined as standard metropolitan statistical

areas (SMSA's) and often contained several counties, The PSU's that contained
several counties and covered a large area were not ideally suited for anm
examination survey. Attempting to survey large geographic areas from a centrally
Tocated examination center created a number of logistical problems. Some

examinees had been asked to travel more than 50 miles to be examined, and

others had been asked to travel through very congested areas. Many peopie

were reluctant to travel under such conditions., The cost of followup visits

to the households was also a function of the distance or time from the examination
center. The results of an analysis of the response rates for several locations
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in NHANES I supported these assumptions about the effect of travel conditions
on response. The use of small-area PSU's would reduce both the average distance
traveled to the examination center by examinees and the cost of the fieldwork.
These considerations were the basis for redefining and restratifying the

PSU's in NHANES II. These changes do not affect the comparability of weighted
population estimates from NHANES I and II.

In NHIS, 156 of the 376 PSU's are self-representing SMSA's., It was these
156 self-representing SMSA's in the NHIS design that were redefined and restratified
for the NHANES II design,

For NHANES 11, the self-representing PSU's in NHIS were first spiit
along county boundaries. Within each region, each of the counties was classified
as being either a self-representing or a non-self-representing PSU. The non-
self-representing PSU's were further combined into homogeneous classes or
strata eqgual in size to the NHIS strata containing non-self-vepresenting
pPSU's.

The effect of subdividing the 156 self-representing PSU's in NHIS and
redefining the PSU's by using county boundaries resuited in a total of 397
PSU's, of which 198 were defined as self-representing and 199 were defined
as non-self-representing, The Tatter were used to form 43 non-seif-representing
strata, which were combined with the other 220 non-self-representing PSU's
in NHIS, The average population of a selif-representing PSU was reduced from
838,000 to 584,000. The average size of these PSU's was reduced more than
60 percent in area, from 2,185 square miles to 855 square miles.

These 461 first-stage units (NHIS strata) were further stratified into
a total of 64 superstrata, and one PSU was selected from each of the superstrata
using a modified Goodman-Kish controlled selection technique {Goodman and
Kish, 195Q0). These 64 PSU's represented the geographic locations visited
by the mobile examination center during the survey period.

The U.S. Bureau of the Census had the major responsibility for selecting
households and sample persons within each of the PSU‘'s. Two sampling frames
of housing units were used to select the sample within each PSU. The larger
frame was based on the 1970 census of the population. A smalier sampling
frame was used to supplement the first frame and consisted of all housing
units built since the 1970 census.

The first stage of the design consisted of the selection of clusters
of households {segmenis) within ED's., An ED is a geographical area that contains
approximately 300 housing units., To oversample persons with low incomes,
the ED's within each PSU were stratified into a poverty stratum and a nonpoverty
stratum. The poverty strata contained ED's with 13 percent or more of persons
below the poverty ievel as determined by the 1970 census, and the nonpoverty
strata contained ED's with less than 13 percent of persons below the poverty
Tevel. EB's within each stratum were selected proporticnal to their measures
of size. To ensure sampling reliability, clusters of 16 listed addresses
were drawn from the sampling frames and then systematically subsampied at
a rate of 1 out of 2 to produce a final segment of 8 household address listings.

At the third stage of sampling, a 1ist of all eligible sample persons
was made within each selected segment. The sampie of persons to he examined
was selected so that the younger and older age groups were oversampled and
so that approximately one person per sample household was selected. The sampling
rates by age are as follows,

Age Rate
6 MONths-5 years...veieeircvvorannss 3/4
B-50 YEArS..iveereanraoansccenannnens 174
B0-78 YA S .. vnreeeenoaeranonrnannns 3/4



Of the 27,801 persons included in the NHANES II sample, 20,322 (73.1
percent) were interviewed and examined. The NHANES II sample size and response
data by age, sex, and race are shown in Table II-1, The number of examined
persons and population estimates are shown in Tables II-3 through 1I-27.

A more complete description of the survey design is included in Vital
and Health Statistics, Series 1, No. 15 {National Center for Health Statistics,
July 1981).

Data Collection Techmiques

fluestionnaires

Household questionnaire--For each household member, this questionnaire
inciuded questions on family relationships; certain demographic items such
as age, sex, and race; selected housing information; items such as occupation,
income, and veteran status; and an indication of participation in the Food
Stamp Program.

Medical history questionnaires--For each sample person aged 6 months
through 11 years, a questionnaire included items on birth weight, prematurity,
developmental congenital conditions, medication, neurological conditions,
lead poisoning, accidents, hospital care, disability, diarrhea, pica, vision,
and a variety of chronic conditions. In addition, there were major sections
on allergies, kidney and bladder disease, anemia, speech and hearing, lung
and chest conditions, and participation in school tunch or similar programs.

Two questionnaires (medical history and health history supplement) for
each sample person aged 12-74 years included items on medication; hospital
care; tuberculosis; nutrition; a variety of acute and chronic diseases; tobacco,
tea, and coffee usage; physical activity; weight; height; vision disability;
exposure to pesticides; gastrointestinal problems; and for females, a menstrual
and pregnancy history. In addition, there were major sections on anemia,
diabetes, respiratory conditions, hearing and speech, liver and gallbladder
conditions, kidney and bladder disease, allergies, hypertension, cardiovascular
conditions, stroke, arthritis (stressing middle and upper back and neck problems),
and participation in school meal programs.

Dietary questionnaires--A trained dietary interviewer recorded the quantity
of every item of food or drink consumed during the previous day, by each
sample person. After computer calculation, the data yielded measures of calories,
cholesterol, fat, unsaturated fats, protein, carbohydrate, and specific vitamins
and minerals consumed during the recall period.

In a food frequency interview, the usual pattern of food consumption
over the prior 3 months was ascertained. The interviewer recorded whether
or not any foods in various groupings--inciuding milk, meat, fish, eggs,
fats ana oils, legumes and nuts, cereals, fruits, vegetables, and alcoholic
beverages--were included. The number of times each food was consumed was
reported, and the use of salt and vitamin and mineral supplements was noted.

Medications and vitamin usage guestionnaire--A history of usage of any
medicines, vitamins, or minerals during the preceding week was elicited for
all examined persons.

Dietary suppiement interview form--The history of special diets, prior
medications, and barriers to purchasing groceries or eating foods was recorded
for examined persons aged 12-74 years.

Behavior questionnaire--Data on behavior possibly associated with coronary
heart disease were elicited for examined persons 25-74 years of age.

Examination by physician

A physician performed and recorded a medical examination, giving special
attention to specified findings related te nutrition; hearing; the thyroid
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giand; and the cardiovascular, respiratory, neurological, and musculoskeletal
systems, Details of the examination procedures can be found in NHANES II
Examination Staff Procedures Manual for the Health and Nutrition Examination
Surv§y, 1976-1979, part 15a {(Natioral Center for Health Statistics, Aug.
1979}.

Special c¢linical procedures and tests

A specially trained health technician carried out the following tests
and procedures on examined persons in the designated age ranges.

Spirometry trials--These were digitized and recorded on magnetic tape
for examined persons 6-24 years of age. Trials were conducted for various
pulmonary function indicators, such as forced vital capacity, forced expiratory
volume in 1 second, and peak flow rate.

Blood pressure--Three blood pressure readings were taken by a physician:
the first at the beginning of the examination with the examinee sitting,
the second at the end of the physician's examination with the examinee supine,
and the third immediately after the second with the examinee sitting on the
edge of the examination table. The following guidelines, based on Recommendations

for Human Blood Pressure Determinations by Sphygmomancmeters {(American Heart
Association, Comm*ttee to Revise Standarization of High Blood Pressure Readings,
1651), were generally observed:

* The cuff was at least 20 percent wider than the diameter of the arm
or covered approximately two-thirds of the arm. {An adult 13-centimeter
(cm) cuff and a pediatric 9.5-c¢m cuff were provided.)

. The manometer was at eye Tevel with the physician.

] The meniscus of the mercury iastruments was checked weekly for zero-level
calibration.

[ While measuring, the rate of falling pressure was maintained at 2-3
millimeters of mercury {mm Hg) per heartbeat, which was slow enough
to detect the first and Tast sounds but sufficiently rapid to avoid
the intermittent trapping of blood between systolic and diastolic Tevels.

. For diastolic pressure, the level was recorded at the point of compiete
cessation of Korotkoff's sounds or, if there was no cessation, the point
of muffling.

] Measurements were recorded to the nearest 2 mm on the scale,

Electrocardiograms--Digitized and recorded on magnetic tape for examined
persons 25-74 years of age, electrocardiograms provided normative data on
amplitudes and durations and permitted diagnostic interpretations of heart
disease,

Body measurements--The measurements made on examinees inciuded standing
height, body weight, triceps and subscapular skinfelds, and several others,

The following procedures were used for weight and height measurements,
used in this report to define overweight and growth retardation.

1. Height
a. Examinees who weighed 250 pounds or less:
{1} Examinee was asked to stand still on the scale {in slippers).
(2) Examiner waited until the scale pointer stopped moving.
{3} The bottom of the body measurement page on the case record
was inserted in the slot at the front of the scale's printer.
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{4) The bar on the front of the printer was depressed to record
the weight on the record to the nearest one-quarter of a pound.
{8) The recorded weight was checked for legibility.
{6} Weight was recorded on the body measurement form in the space
provided {Item 10} near the bottom of the form. The weight
was recorded in five digits, and blank spaces were filled
in with zerpes as appropriate (e.g., 98.5 was entered as 098.50).
b. Examinees who weighed more than 250 pounds:
Because the scale printer would print to only 250 pounds, the following
procedure was followed if an examinee weighed more.
(1) 1If the examinee weighed more than 250 pounds but no mere than
350 pounds:
{a) The bottom weight on the notched bar on the front of
the scale was moved to 100 pounds.
{b) The examinee was weighed and his case record stamped
just as though he weighed 250 pounds or less,
{c) The 100 pounds were added to the stamped weight total
on the body measurement page.
{d) The total weight (stamped weight plus 100 pounds) was
recorded in the proper space on the body measurement

page.
{(2) 1f the examinee weighed more than 350 pounds but no more than
40G pounds:
(a) The bottom weight on the notched bar was moved to 100
pounds.

{b}) The top weight on the numbered bar was moved to 50 pounds.
{c) The examinee was weighed and his case record stamped
just as though he weighed 250 pounds or less,
(d) The 150 pounds were added to the stamped weight total
on the body measurement page.
(e) The total weight {stamped weight plus 150 pounds) was
recorded in the proper space on the body measurement
page.
(3) If the examinee weighed more than 400 pounds, he was asked
to estimate his weight.

Height (for examinees aged 2 years and over)

a. The examinee was told to stand erect with his back and heels against
the upright bar of the height scale ("Stand up tall" or "Stand
up straight”} with feet together and head in the Frankfort Horizontal
Plane ("Look straight ahead"). The examinee was grasped under the
mastoid processes and stretched gently upward.

b. The horizontal bar was brought down snugly to the examinee®s head.

c. One of the sample number labels was stuck next to the tape on the
upright bar so the number label could be read when the height scale
was photographed.

d. The height measurement was photographed and the examinee asked
to step aside.

e, The film was processed, and the sample number label from the height
scale was placed on the photo.

f. The standing height was recorded on the body measurement form as
read from the photograph in the space provided.} This was recorded
in four digits to the nearest mm. If there were fewer than four
digits, blank spaces were fiiled in with zeroes as appropriate
(e.g., 99.0 was entered as 099.0). When the measurement was exactly
at the halfway point between two millimeters, the tast digit was
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rounded up if the preceding whole number was odd and rounded down
if even,

Pure tone audiometry--This test, carried out on examined perscns aged
4-19 years, permitted determination of threshold levels of hearing for freguencies
of 500, 1,000, 2,000, and 4,000 hertz for right and left ears.

Speech recording--This involved the use of a tape recording of the subject's
repetition Of specially developed sentences. It was carried out on examined
persons aged 4-6 years, permitting interpretations that gave an indication
of problems with articuletion and language development.

Allergy tests--Skin tests (the prick test) with eight common allergens
(house dust, alternaria, cat fur, dog fur, ragweed, oak, rye grass, and Bermuda
grass) were made on examined persons aged 6~74 years to obtain degrees of
skin reaction.

X-rays

For examined persons 25-74 years of age, two X-rays were made. No X-
rays were done on pregnant women, and no lumbar X-rays were done on women
under 50 years of age.

X-ray of cervical and lumbar spine--This provided evidence of osteocarthritis
and degenerative disc disease,

X-ray of chest--The chest X-ray was used in the diagnosis of respiratory
diseases and served as & measure of left ventricular enlargement.

Urine tests

The following tests were performed on casual samples of urine.

N-Multistix tests--These urinary dipstick tests for qualitative protein,
glucose, ketones, bilirubin, blood, urobilinogen, hydrogen-ion concentration
(pH), and bacteriuria (nitrite test) were done for examined persons 6-74
years of age.

Urinary sediments--Sediments, including red cells, white cells, and
casts, were measured for a subsample of examined adults 20-74 years of age.

Gonorrhea cultures--Cultures of urinary sediments were performed for
male and female examined persons 12-40 years of age. However, of females
who received the glucose tolerance test, conly those 20-24 years of age had
the gonorrhea test performed.

Analyses for pesticide levels--Urine samples from a subsample of examined
persons 12-74 years of age were tested for the presence of alkyl phosphate
residues and metabolites, carbamate residues, phenolic compound residues,
and malathion metabolites.

Tests on blood sampies

Samples of blood provided a broad range of information related to health
and nutrition. The particular tests performed varied with the specific target
condition and age group. More detailed descriptions of these tests are found
in Vital and Health Statistics, Series 1, No. 15 {National Center for Health
Statistics, July 1981).

Glucose tolerance test--A one-halif sample of persons 20-74 years of
age was scheduled for examination in the morning. The examinees were instructed
not to eat anything after 11:00 p.m. on the evening before the test. On the
morning of the examination, after a fasting venal blood specimen had been
drawn and a urine specimen had been analyzed for glucose, the examinee was
given 7 ocunces of caffeine-free cola (Glucola) to drink, which contained
an equivalent of 75 grams of glucose. Two more specimens of blood were drawn
at i- and 2-hour intervals.
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The tests were done only in the morning because glucose tolerance decreases
Jater in the day. In general, health conditions, known to alter carbohydrate
metabolism such as pregnancy, were not grounds for exciusion from testing.

The test was also given to individuals who had been told by their physicians
that they were diabetic and whose condition was controlied by diet or by
oral hypoglycemic medication. The test was not given to insulin-dependent
diabetics.

The blood was processed in the examination center laboratory, and the
frozen plasma was shipped to the Centers for Disease Control ir Atlanta,

Ga. There the plasma was analyzed by the Hexokinase/glucose-6-phosphate dehydrogenase
Procedure, using an automated modification of the National Glucose Reference
Method developed at the Centers for Disease Control.

Tests related to 1iver function--The postprandial liver bile acid test
measured the ability of the liver to remove bile acids from the bicod following
consumption of a food preparation that induced the eventual addition of bile
acids to the blood via contraction of the gallbladder. Biochemical liver
tests performed included bilirubin, serum glutamic-oxaloacetic transaminase,
and alkaline phosphatase.

Anemia-related laboratory tests--The tests made to diagnose anemia consisted
of protoporphyrin, iren, total iron-binding capacity, zinc, copper, red cell
folates, serum folates, serum ferritin, vitamin 812, and the determination
of abnormal hemoglobin.

Other biochemical nutritional tests--These itests included albumin, vitamin
A, and vitamin C.

Serum lipids--Determinations were made of cholesterol, trigiycerides,
and high-density lipoprotein because of their relevance to cardiovascular
disease. Laboratory analysis was performed by the Lipid Research Clinic,

George Washington University, Washington, DC, and is described in detail
in Vital and Health Statistics, Series 11 {National Center for Health Statistics,
to be pubiished-b).

Biochemical tests for body burden from environmental exposures--Determinations
were made of the levels of lead and organochlorine pesticide residues and
metabolites. Tests were also performed for carboxyhemoglobin, which reflects
environmental exposure to carbon monoxide and the individual's smoking habits.

Hematology--The hematology included determinations of hemegiobin, hematocrit,
red blocd cell count, white blood cell count and differential analysis, and
red bicod cell morphology.

Kidney function--The only tesi for kidney function performed on blood
samples was the serum creatinine test.

Syphilis--The serology determinations for syphilis incliuded qualitative
and guantitative automated reagin test, a fluorescent treponemal antibody-
absorbance, and a micro-hemagglutination assay-treponema pallidum.

Analytical Methods: Hematology and Nutritional Biochemistry

Hematology

The hemoglobin determinations were performed on a Coulter hemoglobinometer.
Hematocrit determinations were performed by the spun microhematocrit method.

Cell counts were performed on a Coulter Model FN. The hematologic indexes-
-mean corpuscular volume {MCY)}, mean corpuscular hemoglobin, and mean corpuscular
hemoglobin concentration--were computer generated using the spun microhematocrit
value. MCY values derived by electronic counter (Coulter) are measured directly
and are 1ikely to give somewhat different results from those presented in
this report. More detailed descriptions of these methods have been published
{Centers for Disease Control, 1977; Dacie and Lewis, 1975).
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Nutritional biochemistry

The methodology described in the sections on erythrocyte protoporphyrin,
serum iron and total iron-binding capacity, transferrin saturation, serum
albumin, serum vitamin C, serum zinc and copper, serum vitamin A, and plasma
glucose are loosely excerpted from a Centers for Disease Control (CDC) manual
(Centers for Discase Control, 1981). Some wording has been altered, and references
have been changed to match this report's 1ist of references. The serum cholesterol
procedure is the same method used by the Lipid Research Clinic to analyze
plasma cholesterol and is described in more detaiil in the Manual of Laboratory
Operations (Lipid Research Clinics Program, 1982}.

Erythrocyte protoporphyrin:

Principle--Erythrocyte protoporphyrin is measured by a modification
of the method of Sassa and Granick (Sassa et al., 1973). Protoporphyrin is
extracted from ethylene-diamine tetra-acetic acid-whole blood into a 2:1
{volume/volume, or v/v) mixture of ethyl acetate-acetic acid, then back-extracted
into dilute hydrochloric acid {HCL). The protoporphyrin in the aqueous phase
is measured fluorometrically at excitation and emission wavelengths of 404
and 655 nanometers {nm), respectively. Calculations are based on a processed
protoporphyrin IX (free acid) standard curve. The final concentration of
protoporphyrin in a specimen is expressed as micrograms per deciliter of
packed red blood cells (mcg/dl RBC); a correction for the individual hematocrit
is made.

CbC modifications--The following modifications of the original methods
are hased on CDC optimization experiments: (a) Sample size is increased from
2 microliters (mc1) to 10 mecl; (b) ethyl acetate-acetic acid and 0.43 mol/1iter
HC1 volumes are increased from 0.3 millititer (m1)} to 1.0 m1; (c) processed
protoporphyrin IX standards are used; (d) hydrelysis time for the dimethyl
ester is decreased from 48 hours to 3 hours on the basis of previocus studies
{Culbreth et al., 1979}; and {e) 0.43 mol/liter HC! was chosen for maximum
fluorescent intensity of the extracted protoporphyrin IX.

Serum iron and total iror-binding capacity:

Principle--Serum iron and total iron-binding capacity (TIBC) are measured
by a modification of the automated Technicon AAII-25 method, which is based
on previous studies (Giovanniello et al., 1968; Ramsey, 1957). Iron is quantitated
by measuring the intensity of the violet complex formed in the reaction between
ferrozine and iron in the divalent form in pH 4.7 acetate buffer at 562 nm.
_ CDC modificaticns--The foilowing modifications to the Technicon AAIIL-
25 method are noted: (a) The reagent concentrations used and their ratios
are based on procedures developed at CBC; (b) two standard Technicon AutoAnalyzer
I type C dialysis plate assemblies are connected in series to increase the
efficiency of dialysis; {¢) ferrozine is incorporated into the acetate buffer;
and {d) a 50-mm flow-cell is used in the colorimeter to maximize sensitivity.

Transferrin saturation:

The transferrin saturation values were computer generated using the
examinee's serum iron and TIBC values as follows:

Transferrin saturation (in percent)

serum iron
"—T'—Ir x 100
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Serum albumin:

Principle--This automated method is a direct adaptation of the Technicon
AutoAnalyzer 11 Bromcresol Green method (Technicon Instruments Corp., 1973),
which is based on previous studies {(Doumas et al., 1971). Bromcresol green
{BLG) dye binds selectively to albumin in human serum. The final dilution
of the sample to BCG dye in pH 4.2 succinate buffer is 1:800. The albumin-
BCG complex is measuved at 630 nm.

CDC modifications--The following modifications to the original method
are noted: {a} A 60 samples per hour {60/h) 1:1 cam was substituted on the
Technicon Sampler IV for the 60/h 9:1 cam specified in the BCG-Albumin AutoAnalyzer
I1 methodology; and (b) all standards are prepared from 99.5-percent purity
human albumin, fraction V, and all quality control materials are prepared
from human serum.

Serum vitamin C:

Principle~-The vitamin € method is a modification of the ascorbic acid
methodology of Roe and Kuether {Roe, 1967; Roe et al., 1943} and measures
total vitamin C. Serum is diluted 1:5 {v/v} with metaphosphoric acid to preserve
ascorbic acid and to precipitate proteins. Ascorbic acid is converted to
dehydroascorbic acid in the presence of thiourea and copper sulfate. Dehydroascarbic
acid couples with 2,4-dinitrophenylhydrazine in 9.0 mol/liter sulfuric acid
te form a bis-2,4-dinitrophenylhydrazine derivative. When treated with 65
percent {v/v} sulfuric acid, this derivative yields a stable brownish-red
color, which is measured with a spectrophotometer at 520 nm.

C0C modifications--The following modifications to the original method
are based on optimization studies performed at CDC: {(a) The concentration
of sulfuric acid was reduced from 85 percent to 65 percent; (b) the incubation
temperature was decreased from 37%°Celsius {C)} to 27°C; and (c) the time of
incubation was increased from 4 hours to 20 hours (overnight}.

Serum zinc and copper:

Principie--Serum zinc and copper are measured by atomic absorption spectroscopy
by using a CDC-optimized method based on procedures from Instrumentation
Laboratory, Inc. and Perkin-Elmer Corp. {instrumentation Laberatory, Inc.,

1972; Perkin-Elmer Corp., 1973}. Quantitation is based on the measurement

of Tight absorbed at 213.9 and 324.7 nm, respectively, by ground-state atoms

of zinc and copper from hollow-cathode lamp 1ight sources. Serum specimens,
standards, and quality control samples are diluted 1:10 with 6-percent (v/v)
n-butanol in 0.05 mol/1iter HC1, The diluted samples are aspirated directly

into a flame, and the concentration of zinc or copper is measured by the
Perkin-Elmer Model 306 or 4000 atomic absorption spectrophotometer, which

is calibrated with zero and 150 mcg/d] standards to read directly in concentration
units. All lots of materials used for c¢ollecting and processing samples were
screened for zinc and copper contamination, and all processing work was performed
under Taminar-flow hoods.

COC modifications--The following modifications to the standard method
are based on CDC optimization experiments: (a) HC1 diluent concentration
is changed from 0.1 to 0.05 mol/liter; (b) for the Model 4000 AAS, 0.25 mi
Triton X-100 is added per Titer of diluent to enhance nebulization; (c¢) dilution
of sample is 1:10 rather than 1:4 to reduce protein clogging of the nebulizer
and burner; and {d} a single-slot rather than triple-siot burner is used.

Serum vitamin A:

Principie--Serum vitamin A is quantitated by a modification of Roels
and Trout's adaptation of the method of Neeld and Pearson {Roels and Trout,
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1972; Neeld and Pearson, 1963). Serum is mixed with ethanolic potassium hydroxide
to precipitate the proteins and saponify the retinyl esters. Retinol and
carotenoids are then extracted in n-hexane and measured spectrophotometrically
at 450 nm for quantitation of beta-carotene. Then the solvent of the extract
is evaporated and the residue is dissolved in chloroform. Trifluoroacetic
acid is added to this solution and the intensity of the resulting transient
blue color is measured at 620 nm. Correction is made for the contribution
of carotene at 620 nm.

CDC modifications--The following modifications to the method of Roels
and Trout were made: {a) The saponification step was changed from 30 minutes
at 60°¢ to 10 minutes at 50°C; (b) evaporation temperature was changed from
60°C to 25°C; (c) one drop of acetic anhydride was not added to each tube
containing chleroform; (d) readings at 620 nm after trifluoroacetic acid
was added were made at 8-10 seconds instead of 30 seconds; {e) standard curves
were run by the method of addition to a serum pool; and {f) all volumes in
the procedure were scaled up by a factor of 2,

Serum Cholesterol:

Cholesterol was measured simultaneously in two steps. First, serum was
extracted with isopropanol and then treated with zeolite mixture to remove
phospholipids, glucose, bilirubin, and other substances that could interfere
with the determination. Second, cholesterol was determined by use of the
Technicon Autoanalyzer II. Colorimetric determination of cholesterol with
the Autoanalyzer Il was based on the formation of a color deveioped at 60°C
with a Liebermann-Burchart reagent. The reagent was prepared from acetic
anhydride, glacial acetic acid, and sulfuric acid 6:3:1 {volume/volume/volume).

Plasma Glucose:

Glucose is measured by a microadaptation of the National Glucose Reference
Method {Centers for Disease Control, 1976} on an Abbott ABA-100 Analyzer
(Abbott Laboratories, 1976). The determination is based on the enzymatic
coupling of hexokinase and glucose-6-phosphate dehydrogenase and has been
optimized for D-glucose. Specificity is enhanced by using sample deproteinization
with barium hydroxide and zinc sulfate (Somogyi reagents) to remove kinases
and oxidoreductases that utilize the coenzymes, carbohydrate modifying enzymes,
ultraviolet absorbing proteins, and other possibly interfering chemicals
which coprecipitate.

Hexokinase and excess adenosine triphosphate are added to the supernatant,
and in the presence of magnesium ions, phosphorylate the glucose to glucose-
6-phosphate (G-6-P). In the presence of nicotinamide adenine dinucleotide
(NAD), G-6-P is oxidized by glucose-6-phosphate dehydrogenase {G-6-PD) to
6-phosphoglucono-delta-lactone and nicotinamide adenine dehydrogenase {NADH).
Spontaneous hydrolysis of the unstable lactone occurs at the pH of the test,
and the reaction sequence goes virtually to completion. The glucose present
in the filtrate is measured by the reduction of NAD to NADH measured to 340
A .

Estimation Procedures

Because the design of NHANES is a complex multistage probability sample,
national estimates are derived through a multistage estimation procedure.
The procedure has three basic components: (1} Inflation by the reciprocal
of the probability of selection, (2) adjustment for nonresponse, and (3) post-
st;atification by age, sex, and race. A brief description of each component
follows.
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inflation by the reciprocal of the probability of selection--The probability
of sefection 1s the product of the probabilities of seiection from each stage
of selection in the design: PSU, segment, and sample person.

Adjustment for nonresponse--The estimates are inflated by a multiplication
factor that brings estimates based on examined persons up to a Tevel that
would have been achieved if all sample persons had been examined. The nonresponse
adjustment factor was calculated by dividing the sum of the reciprocals of
the probability of selection for all selected sample persons within each
of five income groups (less than $6,000, $6,000-$%,999, $10,000-$14,999,
$15,000-$24,999, and $25,000 or more); three age groups {6 months-5 years,
6-99 years, and 60-74 years); four geographic regions; and within or outside
SMSA's by the sum of the reciprocals of the probability of selection for
examined sample persons in the same income, age, region, and SMSA groups.
The percent distribution of the nonresponse adjustment factors is as follows.

Size of factor Percent distribution
0Ll e et iciivnenrsensassanovaovanns 100.0
100-1.28 . it inntevosrncnnennannannnes 26.8
- 3 A 54.8
T 4 I S i9.9
I 4.4
2.00-2.40, i rriieir i ctearrarancrarnenn 2.2
A0y L AU 0.9

Poststratification by age, sex, and race--The estimates were ratic adjusted
within each of 76 age-sex-race cells to independent estimates, provided by
the U.S. Bureau of the Census, of the population as of March 1, 1978, the
approximate midpoint of the survey. The ratio adjustment used a multiplication
factor in which the numerator was the U.S. population and the denominator
was the sum of the weights adjusted for nonresponse for examined persons.
This ratio estimation process brings the population estimates into close
agreement with the Census Bureau's estimates of the civilian noninstitutionalized
population of the United States and, in general, reduces sampling errors
of NHANES II estimates.

Nonresponse Bias

In any health examination survey, there exists the potential for three
levels of nonresponse: (1) Household interview nonresponse, {2) examination
nonresponse, and (3} item nonresponse. Household interview nonresponse occurs
when the household medical history questionnaire is not completed. Examination
nonresponse occurs when sample persons who respond to the household questions
do not come to the examination center for an examination. Item nonresponse
results when sample persons do not complete some portion of either the household
interview questionnaires or the examination protocol. Intense efforts were
undertaken during NHANES II to develop and implement procedures and inducements
that would reduce all types of nonresponse and thereby reduce the potential
for bias in the survey estimates {National Center for Health Statistics,

July 1981},

In NHANES @I there was a 9-percent {Table II-1) medical history interview
nonresponse, and, despite intense efforts to reduce the number of examination
nonrespondents, 27 percent of the 27,801 persons selected for NHANES 11 were
not examined. A comparison was made of 1976 National Health Interview Survey
(NHIS) and NHANES II data. The close agreement of selected interview items
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in NHANES II data with comparable items in the 1976 NHIS data suggests that
there is not a large nonresponse bias in several health-related variables
(National Center for Health Statistics, Nov. 1977a; Forthofer, 1983). The
1976 NHIS data were used for comparison because that survey included questions
on diabetes {of interest in NHANES II) and because the nonresponse was 4
percent. It is assumed that the 4-percent nonresponse was randomly distributed.
In NHANES II, the nonresponse rate for the oral glucose tolerance test
(0OGTT} was higher than rates for other items. Estimates of the prevalence
of diabetes depend on data collected on the medical history questionnaire
as well as the OGTT section of the physical examination. The nonresponse
rates were 12 percent for medical history, 21 percent for physical examination,
and 23 percent for the 0GTT item. An investigation of the potential bhias
of the diabetes data due to nonresponse is discussed in a National Center
for Health Statistics report {to be published-c.)
Data from eariier studies aisc suggest no substantial nonresponse bias.
An analysis of data on examined and nonexamined {but interviewed) persons
was done using the first 35 locations of NHAMNES I (Department of Health,
Education, and Welfare, 1974}. It was found that the two groups were quite
similar with respect to the health characteristics being compared. In another
study of examined and nonexamined persons selected for participation in NHANES I,
no differences were found between the two groups with respect to health-related
variables (Health Services and Mental Health Administration, 1975). Factors
relating to response in cycle I of the Natienal Health Examination Survey
were also investigated (National Center for Health Statistics, Aug. 1969).
In another study of cycle I (National Center for Health Statistics,
June 1974}, comparisons between two extreme groups were made based on numerous
selected examination and questionnaire items. Persons who participated in
the survey with no persuasive effort and those who participated only after
a great deal of persuasive effori were compared, and data indicated that
differences between the two groups generally had Tittle effect on estimates.
This was interpreted as evidence that no large bias exists between the two
groups for the items investigated and was offered as further support for
the belief that little bias is introduced to the findings because of differences
in health characteristics between examined and non-examined persons.

Missing Data

Examination surveys are subject to a loss of information not only through
the failure to examine all sample persons but also from the failure to obtain
and record all items of information for examined persons. Table 1I-2 presents
the percent of missing values in NHANES II by blood assessment and age group.

The missing data are the result of several problems, such as unsuccessful
venipuncture, loss of blcod in shipping, broken eguipment, and laboratory
values out of quality control limits. Unsuccessful venipunctures occurred
most frequently in children ages 6 months-5 years. Unacceptable laberatory
data for one or more stands {PSU's} occcurred for the following determinations:
Serum albumin, serum vitamin A, and serum total iron-binding capacity.

Imputation

Three variables in this report were imputed when values were missing.
In all other instances, data are based only on cases for which valid measurements
were available. For details about imputation procedures, see the referenced
publication,
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Health Condition and How It was Measured Publication

1. Hypertension (blood pressure) National Center for Health
Statistics, to be published-a.
2. High-risk cholesterol level National Center for Health
{serum cholesterol) Statistics, to be published-b.
3. Impaired iron status Life Sciences Research 0Office,
{transferrin saturation) Aug. 1984,

Measures of Yariability

Because the statistics presented in this report are based on a sampie,
they will differ somewhat from the figures that would have been obtained
had a compiete census been taken using the same survey instruments, instructions,
interview and examination persoanel, and procedures. The probability design
of this survey permits the estimation of standard deviations and errors that
correspond to the use of weighted estimates derived from the highly clustered,
muitistage probability sample of the U.S. civiiian noninstitutionalized population.
Estimates of variances and standard errors from this type of design are different
from and generally larger than standard errors calculated under the assumption
of simple random sampling.

The standard errvor is primarily a measure of sampling varjability--that
is, the variations that might occur by chance because only a sample of the
population is surveyed. As calculated for this report, the standard error
also reflects part of the variation that arises in the measurement process.
Estimates of any bias in the data are not included. The chances are about
68 out of 100 that an estimate from the sample using the same procedures
and instruments would differ from a compiete census by less than the standard
error. The chances are about 95 out of 100 that the difference would be less
than twice the standard ervor and about 99 out of 100 that it would be Tess
than 2% times as large.

Estimates of the standard errors of the means used in this report are
shown in the appropriate appendix table. Standard errors of the differences
(assuming independence of the estimated means) can be calculated in the following
way. Let SE; and SE, be the estimated standard errors of two subpopulation
means X, an ¥X,. Le = X, - X, be the estimate of ,the difference between
the two subpopalation mean%. Thg standard error of & is estimated by:

V4 V4
A=
SE SE1 + SE2

These estimates have been prepared by a balanced repeated replication
technique {National Center for Health Statistics, March 1975 and March 1977)
that yields overall variability through observation of variability among
random subsamples of the total sample. However, standard errors of the age-
adjusted means were calculated using a Taylor series linearization method
{Holt, 1982). This process approximates the variance of nonlinear or linear
statistics (for example, means and proportions) using the first two terms
of a Taylor series expansion. If the higher order terms of the expansion
are negligible and the sample is of a reasonable size for the domains of
interest, then this approximation provides variance estimates as reliable
as those from the pseudoreplication method adapted for use in the analysis
of NHANES II data {Woodruff, 1971)}.
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The estimated standard errors do not reflect any residual bias that
might still be present after the correction for nonresponse. The need for
the balanced repeated replication or linearization technique for estimating
standard errors arises because of the complexity of the NHANES II sample
survey design, which makes it inappropriate to calculate standard errors
by a technigue that does not take into consideration a complex sample design.
It should be noted that the estimates of standard errvors are themselves subject
to errors that may be large when the number of cases is small or when the
number of strata with observations in both paired PSU's is small.

Data Presentation and Reliability

The following statistical guidelines (National Center for Health Statistics,
Dec. 1982) were used in reporting means, standard errors of the means, percents,
and standard errors of the percents. Tables I1-3 through II-27 cortain more
detailed information to supplement the charts showing data from the National
Center for Health Statistics {NCHS) surveys.

1. Means

a. If the sample size was less than 25, the value of the estimated
sample mean is not reported.

b, If the sample size was 25-44, the sample mean is reported to give
an impression of the observed distribution, but an asterisk is
placed beside it to indicate that the statistic does not meet the
reliability standard because the distribution of the sampling error
may not be normal in some cases.

C. If the sample size was 45 or more, the sample mean is presented
without caveat.

2. Standard errors of the means

a. If the sample size was less than 25, no estimated values for the
standard error of the mean are presented.

b. I1f the sample size was 25 or more and the observations were distributed
among the PSU's so that fewer than 12 pseudostrata had observations
in both of the paired PSU's, the values are presented, but asterisks
are placed beside them to indicate that the estimator may be very
unstable.

c. If the sample size was 25 or more and the observations were distributed
among tne PSU's so that 12 or more pseudostrata had observations
in both of the paired PSU's, the standard error of the mean is
presented withoui caveat.

3. Percents and standard errors of the percents
a. Criteria for reporting percents are the same as those given for
means. {(See number 1.)
b. Criteria for reporting the standard errors of the percents are
the same as those given for standard errors of the means. (See
number 2.)

The Pediatric Nutrition Survetllance System
In 1973, the Centers for Disease Control (CDC) began working with five
States {Arizona, Kentucky, Louisiana, Tennessee, and Washington) to develop

a system for continuously monitoring the nutritional status of specific high-
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risk population groups. These States recognized the need for timely nutrition-
related data on populatiocns served by them for use in program planning and
evajuation. The system is based on utilization of readily available data

from selected health service delivery programs.

Once this nucleus of States demonstrated that the surveillance mechanism
was practical and workable, a gradual expansion into other States occurred,
During 1985, CDC worked with 34 States in an expanding nutritional status
surveillance program aimed primarily at selected high-risk pediatric populations.

Nutritional status indicators were selected from those utilized in nutritional
status surveys. The indexes utilized, which relate to the most widely prevalent
nutritional problems, are inexpensively and routinely obtained by local clinic
staff,

Reference standards for the evaluation of surveillance data are derived
principally from those used in national surveys conducted by NCHS. Although
data obtained from surveillance activities may not reflect the same ethnic
and geographic composition as the samplie drawn for national surveys, the
data obtained from national samples still serve as a useful reference point
in evaluating surveillance findings.

The principal sources of nutrition surveillance data are programs--such
as Maternal and Child Heaith; the Early and Periodic Screening, Diagnosis,
and Treatment Program; the Special Supplemental Food Program for Women, Infants,
and Children; and Head Start--which have been implemented to improve the
health and well-being of high-risk children, particularly minority preschoolers,
disadvantaged schoolchildren, and pregnant adolescents. Program administrators
require up-to-date information on the prevalence and distribution of nutrition-
related problems for effective program management.

Nearly all health-oriented programs for children reguire that they be
weighed and measured and a hemoglobin or hematocrit done. These simple and
inexpensive determinations are relevant to assessment of the three most common
nutrition-related problems documented by major U.S. nutrition surveys: retardation
of Tinear growth, overweight, and anemia,

Data on other important characteristics, such as age, sex, and ethnic
background, are also readily available and can be incorporated into the surveillance
mechanism with minimal additional cost and effort. In addition, some health
agencies are already engaged in measuring serum cholestercl and free erythrocyte
protoporphyrin levels in the pediatric population so that these indicators
can be used in surveillance. Additional items can be added to nutrition surveillance
provided they meet the following criteria: (1) General agreement that the
item is indicative of or related to poor nutritional status or is predictive

of changes in nutritional status and (2) amenability to quality control.
' The basic analyses performed are conceptually simple. Each child's height
and weight values are compared with the NCHS values for the reference population
and with a set of age- and sex-specific cutoff values for hemoglobin and
hematocrit. These comparisons form the basis for the determination of prevalence
estimates for anemia, growth retardation, or overweight. The data are then
sent back to the States for use at the State, district, and local levels.
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Table I1-1. Sample size and response rates for the Second National Health and
Nutrition Examination Survey, by age, sex, and race: United States, 1976-80

Interview and examination status

Interviewedl Examined
Total
Age, sex, sample
and race sjze Number Percent Nuirber Percent
Totaleewererovnnnns 27,801 25,286 90.95 20,322 73.10
Age
6-11 months........ 444 431 §7.07 356 80.18
1-5 years.eeeeennnan. 4,625 4,445 96.11 3,762 81.34
6-11 years...evvn... 2,085 1,963 94.15 1,725 82.73
12-17 years..veeun.. 2,438 2,304 894.50 1,975 81.01
18-24 years......... 2,713 2,537 93.51 2,054 75.71
25-34 years....eee.. 3,031 2,773 91.49 2,237 73.80
35-44 years...eve... 2,236 2,005 89.67 1,589 71.06
45-54 years...v..... z,149 1,866 86.83 1,453 67.61
55-64 years..veeen.. 3,868 3,330 86.09 2,556 66.08
B65-74 years...vee... 4. 712 3,632 86.23 2,615 62.09
Sex
Female..vevsaennns, 14,395 13,122 91.16 16,339 71.82
Male..erevwannonnss 13,406 12,164 90,74 9,983 74.47
Race
White..eeeerernen.. 23,537 21,350 94.71 17,105 72.67
Black. e eeennnnn 3,653 3,389 92.77 2,763 75.64
Other...oveeeierenss 611 547 89,53 454 74.30

1Comp1eted medical

history interview.
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Table 11-2. Percent of examined persons with missing bicod assessments, by assessment and
age: Second National Health and Nutrition Examination Survey, 1976-80

Assessment
Number of Red blood White blcod Mean
examined cell cell corpuscular
Age persons Hemoglobin Hematocrit count count volume
Percent
Total.ceeionannnn 20,322 6.6 6.6 7.3 7.2 7.5
6-11 months...... 356 41.9 41.9 43.3 43.3 43.3
1-2 years..oce... 1,417 30.9 30.9 31.5 31.3 31.7
3-5 years.eeaca.- 2,345 17.4 17.4 18.0 18.0 18.0
6-8 years..eeees. 843 10.9 10.9 11.5 11.6 i1.5
9-11 years....... 882 5.4 5.4 6.8 6.6 6.9
12-14 years...... 991 4.3 4.3 4.8 5.0 4.9
15-17 years...... 984 i.9 1.9 3.2 2.8 3.3
18-24 years...... 2,054 2.0 2.0 2.6 2.5 2.6
25-34 yoars...... 2,237 1.0 1.0 1.7 1.6 1.9
35-44 years...... 1,589 0.9 0.9 1.8 1.6 i.9
45-54 yearsS...... 1,453 0.5 0.6 1.2 1.1 1.4
55-64 years...... 2,556 1.2 1.2 1.8 1.8 2.1
65-74 years...... 2,615 1.1 1.1 1.9 1.6 2.1
Assessment--Con.
Mean Serum
Mean corpuscular total
corpuscular hemogiobin Erythrocyte Serum iron-binding
Age hemoglobin concentration protoporphyrin iron capacity
Percent-~-Con.
Totaleeeenivienss 9.8 9.4 10.3 13.6 22.8
6-11 months...... 44.7 43.8 60.4 91.6 93.3
1-2 years..ecesa. 34.1 33.8 44_4 6l.7 67.9
3-5 years....c.avs 20.5 15.9 23.3 32.9 42.7
6-8 years.e.eaa.. 13.9 13.4 14.0 19.8 30.7
9-11 years.ie.... 10.2 9.2 9.0 i0.9 20.9
12-14 years...... - 8.1 7.8 5.9 7.3 18.9
15-17 years...... 6.0 5.3 3.2 3.9 19.0
18-24 years...... 5.0 4.6 3.9 4.1 12.5
25-34 years...... 4.5 4,2 3.3 3.1 11.2
35-44 years...... 3.8 3.1 2.8 2.5 11.1
45-54 years...... 3.7 3.4 2.9 2.8 11.6
55-64 years...... 4.2 4,1 3.3 3.2 12.8
65-74 years...... 4.1 3.5 3.5 3.7 12.8
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Tabie II-2. Percent of examined persons with missing blood assessments, by assessment and
age: Second National Health and Nutrition Examination Survey, 1976-80--Con.

Assessment--Con.

Transferrin  Serum Serum Serum Serum Serum
Age saturation  zincl copperl  vitamin Cl albuminl vitamin AZ

Percent--Con.

TotaTeeeevevnenes 22.9 20.4 21.1 14.8 16.7 38.4
6-11 months...... 93.5 . ‘e ces ves
1-2 yearsS..eesavs 67.9 .. .o vee ces ces
3-5 years........ 42.8 49.6 49.8 a47.7 55.9 44.9
6-8 years........ 30.8 33.9 33.6 36.7 49.3 33.8
9-11 years....... 21.0 24.8 24.3 29.6 44,6 25.3
12-14 years...... 19.1 20.7 23.1 12.1 10.6 cee
15-17 years...... 19.0 15.8 17.3 8.0 7.6 .o
18-24 years...... 12.8 16.2 17.9 7.4 7.4

25-34 years...... 11.3 13.0 13.8 6.9 5.5

35-44 years...... 11.4 12.5 13.1 5.9 5.2

45-54 years...... 11.7 12.5 12.9 6.6 5.3

55-64 years...... 13.0 13.7 14.4 6.7 6.7

65-74 years...... 13.1 15,2 15.1 7.5 7.1

Ipata collected only on ages 3-74 years.
2pata collected only on ages 3-11 years.
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Table II-3. Overweight persons aged 25-74 years, by sex, race, and age: United States,
1976-80

Number Estimated Standard
of population Percent error
Sex, race, examined in over- of the
and age personsl thousands? weight percent
MALE
White
25-34 yearsS..eeeeseoen 901 13,864 20.9 1.58
35-44 yearS.iceieenaes 653 9,808 28.2 1.82
45-54 years.ieiciennn. 617 9,865 30.5 1.73
55-64 yearS.icescesoes 1,086 8,642 28.6 1.67
65-74 years.eeeeeenaos 1,085 5,576 25.8 1.45
Black
25-34 yearS.cceccanane 138 1,546 17.5 *3.08
35-44 vearS...ceveann. 70 1,112 40.9 *5.20
85-54 YearS.eceeecanss 62 1,044 41.4 *7.48
55-64 years.i.iceeenn. 129 801 26.0 *5.37
65-74 YearsS.ieeeseneaas 128 555 26.4 4.67
FEMALE
White
25-34 yearsS...ocevunnn 957 13,808 17.9 1.55
35-24 years...ccvevne.. 718 10,470 24.8 1.18
45-54 years..ceienen.a. 647 10,369 29.9 2.53
55-64 years..ceveeaen, 1,176 §,601 34.8 1.58
65-74 years....cvvue.. 1,245 7,329 36.5 1.45
Black
25-34 years.veceeveces 140 1,90¢ 33.5 *5.,22
35-44 yearsS.eerieeceses 103 1,415 40.8 *5.66
45-54 years.....veeene 100 1,215 61.2 *65.,35
55-64 years..veeenecas 135 959 59.4 *5.62
65-74 vears..i.uvecvean. 152 733 60.8 4.82

l1nc1udes persons for whom usable measurements or values for the criteria variables were
obtained. The criteria variables differ for each nutrient or condition assessed and are
discussed elsewhere in this report.

Total persons in the U.S. population at the midpoint of the survey; that is, estimates of
the population at risk (excluding pregnant women).

NOTE: See text for definitions.
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Table 11-4. Overweight persons aged 25-74 years, by sex, poverty status, and age:
United States, 1976-80

Number Estimated Standard
Sex, of popuiation Percent error
poverty status, examined in over- of the
and age persons! thousands? weight percent
MALE
Below poverty
25-34 years..icennen.s 91 1,106 20.3 3.77
35-44 YearsS..ieeseenen 63 821 24.0 6.10
45-54 yearsS..ieeveenes 46 645 28.5 *7.56
55-64 years..seiuven.. 129 779 26.0 4,19
65-74 years...c...eee 168 759 20.9 3.44
Above poverty
25-34 years....eeeeans 945 14,355 20.5 1.52
35-44 yearS.e-seenenns 658 10,195 29.3 1.79
85-54 yearS...eeaeceane. 693 9,738 31.4 i.84
55-64 yearS.«vaseevnsre 1,048 8,443 27.8 1.64
B5-74 YearS..sieevenens 987 5,312 25.8 1.61
FEMALE
Below poverty
25-34 ¥ears..eeevaens. 158 1,960 30.8 3.76
35-44 years..eeeeveonn 118 1,531 49.1 4,13
45-54 years....vevsves 82 1,115 54,1 8.22
55-64 years....ceaeens 188 1,181 44,1 3.76
65-74 years...eeevnenn 256 1,245 46.1 4,25
Above poverty
25-34 YearsS...eevaeans 938 13,782 18.4 1.48
35-44 years...ceceeens 695 10,275 23.7 1.52
A5-54 yearS...ceveesen 655 10,424 30.3 2.53
55-64 YEArS.e.ereroens 1,071 8,934 35.5 1.82
65-74 years.i.eaenenen 1,080 6,507 37.0 1.58

I1nciudes persons for whom usable measurements or values for the criteria variables were
obtained. The criteria variables differ for each nutrient or condition assessed and are
discussed elsewhere in this report.

2Total persons in the U.S. population at the midpoint of the survey; that is, estimates of
the population at risk {excluding pregnant women}.

NOTE: See text for definitions.
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Table 1I-5. Overweight persons aged 25-74 years, by sex, age, and survey period:

United States, 1960-80

Number Estimated Standard
of population Percent error
Sex, age, and examined in over- of the
survey period personsl thousands? weight percent
MALE
25-34 years
1960-62.0vecicnnann. 675 10,281 22.0 1.76
1971-74..vvcnnenne. 799 12,991 23.6 2.24
1976-80....vcvvernns 1,067 15,895 20.4 1.52
35-44 years
1960-62.cevnenennns 703 11,373 23.2 1.76
1971-74 .0 einecnnnnns 665 10,663 29.4 2.32
1976-80.0eeninnnnnnn 745 - 11,367 28.9 1.76
45-54 years
1960-62....c0vuenn.. 547 10,034 28.1 2.59
1971-74. . cvennnn... 767 11,195 27 .6 2.07
1976-80cecinveccnnnn 690 11,114 31.0 1.79
55-64 years
1960-62.0c0vevvennn. 418 7,517 27.2 2.70
1971-74. .. ccvvun.... 592 8,971 24.8 1.80
1976-80...cvenenne.. 1,227 9,607 28.1 1.64
65-74 years
1966-62...c0ivvvenn. 265 4,972 23.8 3.08
1973-74 . e eeenvnnnn. 1,655 5,470 23.0 1.34
1976-80.0vevnnnnnn. 1,199 6,297 25.2 1.55
FEMALE
25-34 years
1960-62.000vevnnen.. 689 10,450 15.9 1.34
1971-74. . eevnn.n. 1,802 13,323 17.6 .89
1976-80..cininncena. 1,121 16,104 20.0 1.48
35-44 years
1960-62...cccvununnn 770 12,093 24,4 1.97
1971-74. 1 ceveennnnn. 1,654 11,527 27.3 1.26
1976-80....civenenns 836 12,170 27.0 1.26

See footnotes at end of table.
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Table I1-5. Overweight persons aged 25-74 years, by sex, age, and survey period:
United States, 1960-80--Con.

Number Estimated Standard
of population Percent error
Sex, age, and examined in over- of the
survey period persons thousands? weight percent
FEMALE--Con.
45-54 years
1960-62. 0. vivannn. 705 10,542 30.9 1.92
1971-74. . viviiiinnn. 832 12,180 32.3 2.05
1976-80..0ievncnnnn. 763 11,918 32.5 2.19
55-64 years
1960-62..cc0vevunnnn 443 8,121 43.6 2.97
1971-74. v ievnnnns 670 9,998 38.5 1.90
1976-80...c0vvenene. 1,329 10,743 37.0 1.61
65-74 years
196062, cviivnennn 299 6,192 43.3 3.22
1971-74. . oviinnnenn 1,811 7,138 38.0 1.73
1976-80....c0vvvnnne 1,416 8,198 38.5 1.52

11nciudes persons for whom usable measurements or values for the criteria variables were
obtained. The criteria variables differ for each nutrient or condition assessed and are

discussed eisewhere in this repsort.

ZTotal persons in the U.S. population at the midpoint of the survey; that is, estimates

of the population at risk (excluding pregnant women}.

NOTE: See text for definitions.
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Table 1I1-6. Severely overweight persons aged 25-74 years, by sex, age, and survey period:
United States, 1960-80

Number Estimated Percent Standard
of population saverely error
Sex, age, and ex amined in over- of the
survey period person51 thousands? weight percent
MALE
25-34 years
1966-62..ccnurenann 675 10,281 5.4 .75
1971-74. . iniieennne. 799 12,991 9.1 1.22
1976-800000ernvennas 1,067 15,895 6.7 .72
35-44 years
1960-62...ccevennnes 703 11,373 6.9 .89
1971-74. i innnnnn 665 10,663 7.8 1.22
1976-80..ccivcnnnnnn 745 11,367 8.9 1.05
45-54 years
1860-62..cvenvnrenas 547 10,034 7.9 1.14
1971-74 .. .vvvnnnnns 767 11,195 9.0 1.26
1976-80..00cevananss 690 11,114 10.7 1.30
55-64 years
1960-62.ccevnncceens 418 7,517 5.3 1.14
1971-74 . . iviinnnns. 592 8,971 9.7 1.22
1976-80.00ieccrannns 1,227 9,607 g.2 1.00
65-74 years
1960-62..0.cvivnnne- 265 4,972 B.7 2.07
1971-74. . ccvinn... .. 1,655 5,470 6.7 71
1976-80.cciueennenns 1,199 6,297 8.4 1.00
FEMALE
25-34 years
1960-62. cceevenan.. 689 10,450 5.2 .85
1971-74. . cvivannnns 1,802 13,323 8.0 .74
1976-80...ccvieennsn i,121 16,104 8.8 .89
35-44 years
1960-62..cevinccnenn 770 12,093 8.6 1.10
1971-74. 0 cievnnnnnns 1,654 11,527 11.7 .92
1976-80...ccvecean.. 836 12,170 12.1 1.05

See footnotes at end of table.
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Table II-6. Severely overweight oersons aged 25-74 years, by sex, age, and survey period:
United States, 1960-80--Con.

Number Estimated Percent Standard
of population severely ervror
Sex, age, and examined in over- of the
survey period persons thousands? weight percent
FEMALE--Con.
45-54 years
1960-62...vcvevannns 705 10,542 11.4 1.45
1671-74. ... ivian... 832 12,180 11.9 1.52
1976-80. . ciiennnnnnn 763 11,918 12.9 1.18
55-64 years
1960-62.0ciuvunnann. 443 8,121 15.9 2.07
1971-74 .. cvvvinves. 670 9,998 12.5 1.45
1976-80....ccvivennn 1,329 10,743 14.2 i.18
65-74 years
1960-62....ccvneren. 299 6,192 13.5 2.07
197174, cevevennnns 1,811 7,138 12.3 1.05
1976-80. .ccvevennnn. 1,416 8,198 13.3 1.14

linciudes persons for whom usable measurements or values for the criteria variables were
obtained. The eriteria variables differ for each nutrient or condition assessed and are
discussed elsewhere in this report. '

Total persons in the Y.S. population at the midpoint of the survey; that is, estimates
of the population at risk {excluding pregnant women).

NOTE: See text for definitions.
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Table IT-7. Serum albumin status of persons aged 3-74 years, by sex, race, and age:
United States, 1976-80

Mean Standard
albumin arvor Percent
Number Estimated Tevel of the with Standard
of population in mean in Tow error
Sex, race, examined in grams per grams per  albumin of the
and age persons1 thousands? decititer deciliter values percent
MALE
White
3-5 yearsS...eea-. 471 3,789 4.7 .02 .6 .42
6-11 years....... 404 8,768 4.8 .02 - *
12-17 years...... 784 10,133 4.9 .01 .l .13
18-24 years.eess. 777 11,442 5.0 .02 - *
25-54 years..eee. 2,008 33,538 4.8 .01 .1 .05
55-74 yearsS..e... 1,994 14,218 4.6 .01 .3 A7
Black
3-5 years..eeunas 91 718 4.6 *.03 - *
6-11 years....... 55 1,554 4.8 *.05 - *
12-17 years...... 140 1,718 4.7 *.04 - *
18-24 years..e... 111 1,533 4.9 *,03 - *
25-54 years...... 255 3,702 4.7 .02 - *
55-74 yearS...... 239 1,357 4.5 .02 1.2 .88
FEMALE
White
3-5 years........ 362 3,666 4.7 .02 - *
6-11 years....... 358 8,496 4.8 .02 - *
12-17 years...... 682 9,893 4.8 .01 - *
18-24 years...... 831 11,919 4.7 .02 - *
25-54 years...... 2,234 35,446 4.6 .01 1 .05
b5-74 years...... 72,246 16,930 4.6 .01 *
Biack
3-5 years.eeeen.. 74 703 4.7 *,04 - *
6-11 years....... 74 1,540 4.6 *,04 - *
12-17 years...... 150 1,717 4.6 .05 - *
18-24 years...... 138 1,873 4.5 *.05 - *
25-54 years...... 335 4,583 4.5 .02 - *
55-74 years...... 263 1,692 4,5 .04 .3 25

1Ipnciudes persons for whom usable measurements or values for the criteria variables were
obtained. The criteria variablies differ for each nutrient or condition assessed and are
discussed elsewhere in this report.

Total persons in the U.S. population at the midpoint of the survey; that is, estimates
of the population at risk.

NOTE: See text for definitions.
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Table 11-8. Serum albumin status of persons aged 3-74 years, by sex, poverty status, and

age: United States, 1976-80

Mean Standard Percent
Number Estimated albumin error of with Standard
Sex, of popuiation level in the mean in Tow error
poverty status, examined in grams per grams per  albumin of the
and age personsl  thousands?  deciliter  deciliter  values percent
MALE
Below poverty
3-5 years...avan. 150 910 4.7 .02 - *
6-11 years....... 84 1,754 4.8 .03 - *
12-17 years...... 159 1,865 4.8 .03 - *
18-24 years...... 169 2,237 5.0 .03 - *
25-54 years...... 186 2,572 4.8 .02 - *
55-74 years...... 282 1,537 4.5 .03 1.6 .99
Above poverty
3-5 yearS.ieavan. 421 3,683 4.7 .02 .6 .45
6-11 years....... 378 8,575 4.8 .02 - *
12-17 years...... 753 9,843 4.9 .01 .d .13
18-24 years...... 706 10,508 5.0 .02 - *
25-54 years...... 2,393 34,288 4.8 .01 .1 .05
55-74 years...... 1,903 13,754 4.8 .01 .2 .10
FEMALE
Below poverty
3-5 years........ 110 945 4,7 .03 - *
6-11 years....... 112 1,981 4.7 .03 - *
12-17 years...... 176 2,171 4,7 .03 - *
18-24 years...... 235 3,072 4,7 .04 - *
25-54 years...... 338 4,655 4.6 .02 - *
55-74 years...... 420 2,426 4.5 .02 A .33
Above poverty
3-5 years........ 328 3,419 4,7 .02 - *
6-11 years....... 315 7,913 4.8 .03 - *
12-17 years...... 634 9,172 4.8 .01 - *
18-24 years...... 724 10,505 4,7 02 - *
25-54 years...... 2,215 35,282 4.6 .01 .1 .05
55-74 years...... 1,983 15,441 4.6 .01 0.0 .03

lincludes persons for whom usable measurements or values for the criteria variables were
obtained. The criteria variables differ for each nutrient or condition assessed and are

discussed elsewhere in this report.
Total persons in the U.S. population at the midpoint of the survey: that is, estimates

of the population at risk.

NOTE: See text for definitions.
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Table II-9. Serum vitamin A status of persons aged 3-11 years, by sex, race, and age:
United States, 1976-80

Mean Standard Percent
Number Estimated vitamin A error of with Standard
of population level in the mean in Tow error
Sex, race, examined in micrograms per micrograms vitamin A of the
and age persons thousands?2 deciliiter per deciliter values -percent
MALE
White
3-b years........ 572 3,789 33.9 .60 2.9 .82
6-8 years........ 230 4,357 32.6 .58 2.5 74
9-11 years....... 283 4,411 35.6 .54 1.6 1.00
Black
3-5 yearS.eeeaues 103 718 30.1 * .94 5.9 *2.51
6-8 yearS.eoc.e-es 32 787 *38.1 *3.72 - *
9-11 yearsS.ecess. 50 767 31.5 *¥1.33 5.1 *4.29
FEMALE
White
3-5 years..ieeeses 483 3,666 31.4 .54 6.1 1.58
6-8 years........ 227 4,014 33.1 .68 2.5 .96
9-11 years....... 266 4,482 34.5 .56 .8 .63
Black
3-5 years..eaeves 92 703 30.1 *,82 3.0 *1.61
6-8 years..c.c...- 52 729 30.7 *1.06 3.3 *3.25
G-11 years.e.ce.. 46 811 36.0 *1.22 - *

I1ncludes persons for whom usable measurements or values for the criteria variables were
obtained. The criteria variables differ for each nutrient or condition assessed and are
giscussed elisewhere in this report.

Total persons in the U.S. population at the midpoint of the survey; that is, estimates of

the population at risk.

NOTE: See text for definitions.
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Table I[1-10. Serum vitamin A status of persons aged 3-11 years, by sex, poverty status, and

age: United States, 1976-80

Mean Standard Percent
Number Estimated vitamin A error of with Standard
Sex, of popuiation Jevel in the mean in Tow error
poverty status, examined in micrograms per micrograms vitamin A of the
and age persons1 thousands?2 deciliter per deciliter values percent
MALE
Below poverty
3-5 years...cou... 170 910 32.5 1.26 5.0 2.00
6-8 years..eeenen 47 900 34,2 *1.96 .1 *2.57
9-11 vears....... 61 854 33.9 1.32 6.1 3.53
Above poverty
3-5 yearsS.eieees, 516 3,683 33.4 .61 3.1 .84
6-8 vears....c.... 217 4,254 33.0 77 1.9 .62
9-.11 years....... 270 4,321 35.3 .50 1.3 .81
FEMALE
Below poverty
3-5 years..eeeaens 135 945 30.2 .65 4.6 1.48
6-8 years...ee.e.. 65 869 30.6 *1.04 4.5 *4 .36
9-11 years....... 70 1,113 32.8 .91 2.3 1.67
Above poverty
3-5 years.eovenan 435 3,419 31.4 .58 6.6 1.67
6-8 years..ousn.. 216 3,864 33.1 .80 3.8 1.30
9-11 years....... 237 4,049 35.2 .65 .6 .64

I1nciudes persons for whom usable measurements or values for the criteria variables were

obtained. The criteria variables differ for each nutrient or condition assessed and are

discussed elsewhere in this report.

2Total persons in the U.S. population at the midpoint of the survey; that is, estimates of
the population at risk.

NOTE: See text for definitions.
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Table I1-11. Serum vitamin C status of persons aged 3-74 years, by sex, race, and age:
United States, 1976-80

Mean Standard Pertent
Number Estimated vitamin C error of with Standard
of population level in the mean in Tow error
Sex, race, examined in miiligrams per milligrams vitamin € of the
and age persons1 thousands? deciliter per deciliter values percent
MALE
White
3-5 years.......- 551 3,789 1.7 .08 1 .09
6-11 years....... 491 8,768 i.5 .03 4 .26
12-17 years...... 780 10,133 1.2 .04 1.6 .55
18-24 years...... 781 11,442 1.0 .03 2.1 .55
25-54 years...... 2,038 33,538 .9 .07 5.4 .79
55-74 years...... 2,002 14,218 1.0 .02 6.5 .85
81ack
3-5 years........ 9% 718 1.5 *.07 - *
6-11 years....... 69 1,554 1.3 *,05 - *
12-17 years...... 133 1,718 1.0 *,05 1.4 *1.00
18-24 years...... 104 1,533 .9 *,05 3.0 *1.4]
25-54 years...... 240 3,702 .8 .05 9.6 2.59
55-74 years...... 234 1,357 .7 .08 16.2 2.88
FEMALE
White
3-5 years.ceen... 452 3,666 1.6 .03 - *
6-11 years....... 456 8,496 1.4 .03 - *
12-17 years...... 686 9,883 1.2 .03 1.7 .69
18-24 years...... 836 11,919 1.1 .03 1.9 .57
25-54 years...... 2,235 35,446 1.1 .02 2.9 .46
55-74 years...... 2,246 16,930 1.3 .03 1.8 .39
Black
3-5 years........ 87 703 1.4 *.05 - *
6-11 years....... 101 1,540 1.2 *.04 1.0 *, 87
12-17 years...... i37 1,717 1.0 .04 .6 .60
18-24 years...... 134 1,873 1.0 *.05 2.5 *¥1.10
25-54 years...... 313 4,583 .9 .04 4.7 1.26
55-74 years..e... 247 1,692 .9 .03 5.3 1.90

1Includes persons for whom usable measurements or values for the criteria variables were
obtained. The criteria variables differ for each nutrient or condition assessed and are
giscussed eisewhere in this report.

Total persons in the U.S. population at the midpoint of the survey; that is, estimates of
the population at risk.

NOTE: See text for definitions.
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Table 11-12. Serum vitamin  status of persons aged 3-74 years, by sex, poverty status,
and age: United States, 1976-80

Mean Standard Percent
Number Estimated vitamin C error of with Standard
Sex, of population level in the mean in low errvor
poverty status, exanmined in miliigrams per miliigrams vitamin C of the
and age personsl  thousands? deciliter per deciliter values percent
MALE
Below poverty
3-5 years........ 169 910 1.4 .06 - *
6-11 years....... 96 1,754 1.4 .13 - *
12-17 years...... 158 1,865 1.1 i5 .6 .6l
18-24 years...... 162 2,237 1.0 .06 2.9 1.10
25-54 years...... +80 2,572 .7 .04 11.1 2.32
55-74 years...... 276 1,537 .7 .07 19.5 2.83
Above poverty
3-5 years...evuen 489 3,683 1.7 .08 .1 .08
6-11 years....... 467 8,575 1.5 .04 .5 .26
12-17 years...... 7144 9,843 1.2 .03 1.6 .52
18-24 years...... 710 10,508 1.0 .03 1.9 .52
25-54 years...... 2,065 34,288 .9 .02 5.4 .77
55-74 years...... 1,911 13,754 1.0 .02 6.0 .82
FEMALE
Below poverty
3-5 years....ev.. 129 945 1.4 .05 - *
6-11 years....... 142 1,981 1.3 .04 - *
12-17 years...... 168 2,171 1.0 .04 1.3 .81
18-24 years...... 231 3,072 1.1 .05 2.8 1.05
25-54 years...... 336 4_655 .9 .04 5.9 1.55
55-74 years...... 408 2,426 1.0 .03 4.8 1.55
Above poverty
3-5 years........ 407 3,419 1.6 .03 - *
6-11 years....... 417 7,913 1.4 .03 .2 .19
12-17 years...... 635 9,172 1.2 .03 1.7 .76
18-24 years...... 727 10,505 1.1 .03 1.7 .62
25-54 years...... 2,194 35,282 1.1 .02 2.7 .49
55-74 years...... 1,983 15,411 1.3 .03 1.7 .36

1includes persons for whom usable measurements or values for the criteria variables were
pobtained. The criteria variables differ for each nutrient or condition assessed and are
discussed elsewhere in this report.

Total persons in the U.S. population at the midpoint of the survey; that is, estimates of
the popuiation at risk.

NOTE: See text for definitions.
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Table 11-13. Iron status of persons aged 3-74 years, by sex, race, and age:
United States, 1976-80

Percent
Number Estimated with Standard
of population impaired ervor
Sex, race, examined in iron of the
and age persons1 thousands? status percent
MALE
White
3-5 yearS.reeenesans 673 3,789 4,7 .86
6-11 years..ieeeneas 615 8,768 4.5 .97
12-17 yearS..ecaven.s 812 10,133 1.5 .37
18-24 years..ceevee. 803 11,442 .5 .20
25-54 years.....vens 2,085 33,538 1.1 .19
B5-74 years..ceecens 2,046 14,218 2.3 .42
Biack
3-5 yearS.eeeereenens 130 718 12.0 *3.26
B-11 years.cieveenas 102 1,554 6.0 *3.02
12-17 years..eevenss 140 1,718 2.0 *.99
18-24 years...eeee.. 114 1,533 - *
25-54 years......... 257 3,702 2.7 .88
55-74 years....ecn.. 244 1,357 4.0 1.38
FEMALE
White
3-5 yearsS.cecsaesens 591 3,666 4.9 1.14
6-11 vears..ieseeaas 577 8,496 3.2 .85
12-17 years...ove... 697 9,810 3.3 .63
18-24 yearS.veseseas 807 11,370 2.7 .53
25-54 years..cevven. 2,221 34,647 5.5 .52
55-74 years.....c.ns 2,293 16,930 3.2 .33
Black
3-5 years..evenenann 117 703 5.9 *1.73
6-11 yearS..eieeonns 116 1,540 2.0 *1.00
12-17 years..cvvees 147 1,698 11.5 3.02
18-24 yearS.veeeeees 128 1,732 5.4 *2.32
25-54 years..eeeeen. 322 4,539 6.8 1.05
55-74 yearS..eerenss 265 1,692 5.8 1.64

linciudes persons for whom usable measuremenis or values for the criteria variables were
obtained. The criteria variables differ for each nutrient or condition assessed and are
discussed elsewhere in this report.

Total persons in the U.S population at the midpoint of the survey; that is, estimates of
the population at risk (excluding pregnant women).

NOTE: See text for definitions.
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Table I1I-14. Iron status of persons aged 3-74 years, by sex, poverty status, and age:
United States, 1976-80

Percent
Number Estimated with Standard
Sex, of population impaired error
poverty status, examined in iron of the
and age persons thousands? status percent
MALE
Below poverty
3-5 years...eoeuiennn. 207 910 13.7 3.17
6-11 years..eeieuaas 131 1,754 4.9 2.18
12-17 years..ceeues.. 166 1,865 1.2 .88
18-24 years.oieen... 168 2,237 - *
25-54 yearsS..ecinens 191 2,572 3.0 1.45
55-74 years.....c.... 283 1,537 4.7 1,18
Above poverty
3-5 yearS.eeeeinnenen 6C7 3,683 3.9 1.05
B-11 years..eeeaeaas 588 8,575 4.8 1.14
12-17 years..c.ov... 771 9,843 1.7 .32
18-24 years...evean. 734 10,508 .5 .22
25-54 years..eveea.. 2,115 34,788 1.1 .22
55-74 years.vevaene. 1,957 13,754 2.1 .44
FEMALE
Below poverty
3-5 yearsS.eeeievennn 170 945 3.9 1.18
6-11 years..eeeeenns 169 1,981 3.9 1.48
12-17 years..ceceeo.. 178 2,136 8.7 2.12
18-24 years..cuuvun.. 230 2,973 4.6 1.41
25-54 years....o..a.. 337 4,606 . 18.1 1.87
55-74 years...vanan. 425 2,426 5.0 1.14
Above poverty
3-5 years.iieeinnens 531 3,419 5.0 1.18
6-11 years......ouss 520 7,913 2.6 .82
12-17 years....coeu. 643 9,107 3.1 .62
18-24 years......... 696 9,990 3.0 .62
25-54 years....c.... 2,187 34,480 5.5 .49
55-74 years..coiions 2,025 15,441 3.3 .36

11nciudes persons for whom usable measurements or values for the criteria variables were
obtained. The criteria varijables differ for each nutrient or condition assessed and are
discussed eisewhere in this report.

2Total persons in the U.S population at the midpoint of the survey; that is, estimates of
the population at risk {excluding pregnant women}.

NOTE: See text for definitions.

314



Table 1I-15. Serum zinc status of persons aged 3-74 years, by sex, race, and age:
United States, 1976-80 .

Mean Standard Percent
Number Estimated zinc error of with Standard
of population level in the mean in Tow error
Sex, race, examined in micrograms per micrograms per Zinc of the
and age persons1 thousands?Z deciliter deciliter values percent
MALE
White
3-5 years...vee.. 535 3,789 80.2 .66 3.1 .39
6-11 years....... 512 8,768 83.3 .74 1.9 .51
12-17 years...... 722 10,133 87.6 .80 1.0 .41
18-24 years..ae.. 721 11,442 94.2 1.11 .2 24
25-54 years...... 1,915 33,538 9i.8 .54 1.0 .15
55-74 years...... 1,829 14,218 87.6 .60 1.9 .28
Black
3-5 years....a..ns 90 718 81.3 *2.07 2.7 *1,90
6-11 years....... 87 1,554 83.2 *]1.67 3.0 *2.70
12-17 years...... 120 1,718 86.8 *1.76 1.3 *,01
18-24 years...... 89 1,533 90.0 *1.82 2.1 *1.58
25-54 years...... 221 3,702 88.2 1.17 1.4 .98
55-74 years...... 204 1,357 84.6 2.04 3.3 1.05
FEMALE
Hhite
3-5 years...eee.. 437 3,666 80.1 .95 3.8 .78
6-11 years....... 496 8,496 82.6 .73 1.2 .52
12-17 years...... 610 9,893 85.0 .78 .8 .40
18-22 years...e.. 760 11,919 83.8 .80 3.8 .85
25-54 years...... 2,099 35,446 84.0 .45 3.0 .48
55-74 years...... 2,085 16,930 84.2 .49 2.4 .37
Black
3-5 years.eeeiens 84 703 82.3 *2.26 1.0 *,95
6-11 years....... g9 1,540 79.8 *]1,49 3.9 *1.82
12.17 years...... 124 1,717 81.8 1.44 3.2 1.30
18-24 years..ve.. 113 1,873 79.2 *]1.30 5.9 *2.49
25-54 years...... 273 4,583 82.4 1.91 5.5 2.02
55-74 years...... 223 1,692 83.0 .80 3.8 1.55

1Inc]udes persons for whom usable measurements or values for the ¢riteria variables were
obtained. The ¢riteria variables differ for each nutrient or condition assessed and are

giscussed eisewhere in this report.
Total persons in the U.S. population at the midpoint of the survey; that is, estimates of

the population at risk.

NOTE: See text for definitions.
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Table II-16. Serum zinc status of persons aged 3-74 years, by sex, poverty status, and age:
United States, 1976-80

Mean Standard Percent
Number Estimated zinc error of with Standard
Sex, of population level in the mean in low error
poverty status, examined in micrograms per micrograms per  zinc of the
and age personsl  thousands?2 deciliter deciliter values  percent
MALE
Below poverty
3-5 years..ievnne 160 910 78.1 1.02 1.9 1.48
6-11 years....... 105 1,754 80.2 1.42 3.5 1.67
12-17 years...... 142 1,865 85.3 1.37 1.2 .81
18-24 years...... 140 2,237 80.9 2.30 1.8 1.34
25-54 years...... 179 2,572 86.2 1.39 1.6 .90
55-74 years...... . 252 1,537 82.5 1.45 3.7 1.52
Above poverty
3-5 years...o.... 475 3,683 80.7 .88 3.8 .96
6-11 years....... 495 8,575 83.7 .79 2.1 73
12-17 years...... 690 9,843 87.4 .99 1.1 .42
18-24 years...... 659 10,508 94.5 .95 .2 .19
25-54 years...... 1,931 34,288 91.7 .56 .9 .18
55-74 years...... 1,735 13,754 87.8 .65 2.0 .30
FEMALE
Below poverty
3-5 years..eeen.. 123 945 79.4 1.70 6.7 2.83
6-11 years....... 147 1,981 80.3 1.11 2.0 1.05
12-17 years...... .52 2,171 84.9 1.23 1.5 .77
18-24 yearsS...... 209 3,072 83.4 .91 3.4 1.26
25-54 years...... 307 4,655 84.3 1.03 2.2 .91
55-74 years...... 376 2,426 84.0 .76 1.8 77
Above poverty
3-5 yearS.i.vonn. 391 3,419 80.2 1.01 3.0 .57
6-11 years....... 441 7,913 82.7 .87 1.3 .56
12-17 years...... 565 9,172 84.6 .74 1.1 .47
18-24 years...... 653 10,505 83.1 .85 3.8 .95
25-54 years...... 2,052 35,282 83.8 A7 3.3 .52
55-74 years...... 1,848 15,441 84.3 .51 2.5 .45

1inciudes persons for whom usable measurements or values for the c¢riteria variables were
obtained. The criteria variables differ for each nutrient or condition assessed and are
discussed elsewhere in this report.

Total persons in the U.S. population at the midpoint of the survey:; that is, estimates of
the population at risk.

NOTE: See text for definitions.
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Table I1-17. Diabetes among persons aged 25-74 years, by sex, race, and age:
United States, 1976-80

Number Estimated Approximate
of population Percent standard
Sex, race, examined in with error of
and age personsl thousands? diabetes the percent
Male
25-34 years.ieesevanns 343 15,895 *1.9 .76
35-44 yearsS..ceveesons 236 11,367 *¥1.8 .63
A5-54 YearS.creravrnvs 222 11,114 7.9 1.53
B5-64 yearsS..eeereeens 442 9,607 9.6 1.20
65-74 years..ceeecesas 416 6,297 19.0 1.57
Female
25-34 years...cecinenes 380 16,856 1.5 .38
35-44 yearsS.seeesnenen 296 12,284 4.5 1.06
A5-54 yearsS..veessesas 282 11,918 8.0 1.32
55-64 yoarS.cevesvesen 434 10,743 15.5 2.01
85-74 YearS.vieersnnnan 463 8,198 16.5 1.06
White
25-34 vearS...cieeeens 631 28,357 1.3 .31
35-44 yearsS.....eeeens 469 20,392 *2.7 .81
45-54 years...ccevens. 449 20,235 8.1 1.06
55-64 years..eeeeeveoss 782 18,243 11.9 1.36
65-74 yearsS..ccvcevens 793 12,906 16.9 .96
Black
25-34 years...eeeeen.. 71 3,499 2.3 .62
35-44 years...c.eaeeann 50 2,527 *6.0 *2.56
45-54 yearS..coeeannn. 44 2,259 12.9 *3.41
b55-64 years...ceevena. 85 1,760 20.5 *4 .52
65-74 YearS..ceaeesoas 73 1,288 26.0 *4.17

includes persons for whom usable measurements or values for the criteria variables were
obtained. The criteria variables differ for each nutrient or condition assessed and are

discussed elsewhere in this report.

2Total persons in the U.S. population at the midpoint of the survey; that is, estimates

of the population at risk.

NOTE: See text for definitions.
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Tabie 1I-18. Diabetes among persons aged 25-74 years, by poverty status, overweight
status, and age: United States, 1976-80

Number Estimated Approximate

Poverty status, of population Percent standard

overweight status, examined in with error of
and age persons1 thousands? diabetes the percent

Beiow poverty
25-34 years.cieceneons 59 3,103 *2.4 1.36
35-44 years....vennaes 55 2,364 *8.9 4,38
45-54 years.......c.... 43 1,760 *15.3 4,72
55-64 years....eveenn. g0 1,960 22.3 4,82
65-78 years.cererenens 124 2,003 20.6 2.86

Abgove poverty
25-34 years......oienn 642 28,837 1.5 A2
35-44 years....eeeen.. 466 20,572 2.5 .56
45-54 years..ciceiecens 444 20,161 8.0 1.00
55-64 years....eeenaes 758 17,376 11.9 1.28
B5-74 YEArS.veeevanenn 715 11,819 17.3 1.05

Cverweight

25-34 years.......ouun 148 6,459 *2.3 .82
35-44 yearS....ecevens 145 6,571 *8.2 2.71
45-54 years..cieveicnss 167 7,312 12.3 2.33
B5-64 yearsS..ecneeass. 280 6,682 2i.9 2.69
65-74 years....eeacann 283 4,744 25.8 2.01

Not overweight
25-34 years..c..iannn. 563 25,540 *]1.3 .49
35-44 years...oeeacens 384 16,966 *1.2 .37
45-54 years.....o.een. 337 15,720 7.3 1.16
55-64 years...eeseeon. 596 13,668 7.6 .96
65-74 years....ccesenas 596 9,752 13.8 1.36

lineludes persons for whom usable measurements or vaiues for the criteria variables were
obtained. The criteria variables differ for each nutrient or condition assessed and are
discussed elsewhere in this report.

Total persons in the U.S. population at the midpoint of the survey; that is, estimates
of the population at risk {excluding pregnant women for estimates by overweight status}.

NOTE: See text for definitions.
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Table 11-19. Serum cholesterol status of persons aged 25-74 years, by sex, race, and age:
United States, 1976-80

Mean Standard
cholesterol error of Percent
Number Estimated level in the mean in with Standard
of population milligrams miiligrams high-risk error
Sex, race, examined in per per cholesterol of the
and age personsl thousands? deciliter deciliter values percent
MALE
White
25-34 years...... 901 13,864 199 1.72 18.7 1.84
35-44 years...... 653 9,808 217 1,75 20.1 1.52
45-54 yearsS...... 617 9,865 227 1.82 20.8 1.64
55-64 years...... 1,086 8,642 230 1,97 22.4 1.82
65-74 years...... 1,045 5,576 222 2.03 18.4 1.64
Black
25-34 years...... 139 1,546 196 *4.13 24.8 *3.77
35-44 years...... 70 1,112 218 *8.33 24.5 *7.48
45-54 years...... 62 1,044 229 *7.14 25.3 *7.68
55-64 years...... 129 801 223 *4_84 22.1 *4_26
65-74 years...... 128 555 217 4,22 16.6 3.49
FEMALE
White
25-34 years...... 1,000 14,494 192 1.50 17.8 1.26
35-44 years...... 726 10,584 207 1.94 13.3 1.10
45-54 years...... 647 10,369 232 2.65 22.5 2.41
55-64 years...... 1,176 9,601 249 1.72 35.7 1.79
65-74 years...... 1,245 7,329 246 1.71 35.4 1,73
Black
25-34 years...... 145 1,953 191 *4.14 14.6 *3,46
35-44 years...... 103 1,415 206 *4 48 14.3 *4,77
45-54 years...... 100 1,215 230 *7.21 25.0 *6.27
55-64 years...... 135 959 251 *7.9% 32.2 *5.46
65-74 years...... 152 733 243 4.16 29.0 3.89

ITnciudes persons for whom usable measurements or values for the criteria variables were
obtained. The criteria variables differ for each nutrient or condition assessed and are
iscussed elsewhere in this report.

?

the population at risk.

NOTE: See text for definitions.
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Table [1-20. Serum cholesterol status of persons aged 25-74 years, by sex, poverty status,
and age: United States, 1976-80

Mean Standard
cholesteroi error of Percent
Number Estimated level in the mean in with Standard
Sex, of population milligrams miltligrams high-risk error
poverty status, examined in per per cholesteroi of the
and age persons!  thousands? deciliter deciliter values percent
MALE
Below poverty
25-34 years...... 91 1,106 203 4.78 24.7 4,78
35-44 years...... 63 821 211 5.09 13.5 3.53
45-54 years...... 46 645 217 *8.36 13.9 *5.53
55-64 years...... 129 779 224 5.25 12.6 3.95
65-74 years...... 168 759 213 3.89 13.4 3.18
Above poverty
25-34 years...... 845 14,355 196 1.58 18.9 1.70
35-44 years...... 658 10,195 219 2.12 21.3 1.79
45-54 years...... 603 8,738 228 1.97 21.3 2.05
55-64 years...... 1,048 8,443 230 1.96 23.2 1.95
65-74 years...... 987 5,312 223 2.12 19.0 1.73
FEMALE
Below poverty
25-34 years...... 162 1,997 188 3.58 15.9 3.92
35-44 years.,..... 119 1,543 208 4,70 12.4 2.92
45-54 years...... 82 1,115 227 5.66 23.0 5.54
55-64 years...... 188 1,181 241 4,52 29.3 3.53
65-74 years...... 256 1,245 239 4,28 29.6 4,33
Above poverty
25-34 years...... 982 14,482 192 1.72 17.8 1.45
35-44 years...... 702 10,377 207 1.91 13.5 1.22
45-54 years...... 655 10,424 232 2.22 22.5 2.35
55-64 years...... 1,071 8,934 250 1.71 36.3 1.82
65-74 years...... 1,080 6,507 247 1.67 35.5 1.79

nciudes persons for whom usable measurements or values for the criteria variables were
obtained. The criteria variables differ for each nutrient or condition assessed and are
discussed elsewhere in this report.

Total persons in the U.S. population at the midpoint of the survey; that is, estimates of
the population at risk.

NOTE: See text for definitions.
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Table 1I-21. Hypertension among persons aged 25-74 years, by age and survey period:
United States, 1960-8C

Number Estimated Percent Standard
of population with error
Age and examined in hyper- of the
survey period per‘sons1 thousands? tension3 percent
25-34 years
1960-62..cvniivianens 1,413 21,573 i6.8 1.18
1971-74. i veieennnns 2,674 26,933 20.8 1.05
1976-80..cvvuennnans 2,237 32,752 21.6 1.26
35-44 years
1960-62.00riinnecnnnn 1,470 23,697 30.6 1.41
1971-74. . coiiinann. 2,317 22,240 33.1 1.64
1976-80..civeniennn. 1,589 23,651 34.2 2.02
45-54 years
1960-62. cvevnanannes 1,228 20,576 45.6 1.84
197178, ivinennenen 1,589 23,375 48.8 1.76
1976-80..ciuvnnnnn.. 1,453 23,032 50.3 1.95
55-64 years
1960-62..000enunn... 854 15,638 63.4 1.87
197174, ciiinenens. 1,255 18,969 62.3 1.76
1976-80...v0nvenn... 2,556 20,350 £1.3 1.67
65-74 years
1960-62.0ciiiennnens 554 11,164 76.2 2.02
1971-74. . neieennnns 3,446 12,608 73.3 1.26
1976-80..eevvncannn. 2,615 14,496 69.6 1.18

Nncludes persons for whom usable measurements or values for the criteria variables were
obtained. The criteria variables differ for each nutrient or condition assessed and are
discussed elsewhere in this report.
2Total persons in the U.S. population at the midpoint of the survey; that is, estimates
of the population at risk.

rirst blood pressure readings were used to ensure similar measurements for all 3
surveys.

NOTE: See text for definitions.
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Table II-22. Hypertension among persons aged 25-74 years, by sex, race, and age:
United States, 1976-80

Number Estimated Percent Standard
of poputation with error
Sex, race, examined in hyper- of the
and age persons thousands?Z tension percent
MALE
White
25-34 years...evseens. 901 13,804 20.9 1.95
35-44 years.....evenn. 653 9,808 26.3 2.57
85-54 yearS.cevencnean 617 9,865 42.6 2.05
55-64 years..eveesenss 1,086 8,642 81.2 1.97
65-74 years..e.veanosn 1,045 5,576 56.4 2.07
8lack
25-34 years.i.ereienans 139 1,546 23.7 *3.15
35-44 years.ieieiaenes 70 1,112 43,2 *7.62
45-54 years........... 62 1,044 56.2 *8.47
56-64 years....eeeu.n. 129 801 66.8 *4 .96
B5-74 yearS...ce.veaens 128 555 66.7 3.41
FEMALE
White
25-34 yearS..ieienannn 1,000 14,494 5.8 .87
35-44 years...cieveesn 726 10,584 16.8 1.38
45-54 years....veenees 647 10,369 36.1 2.21
55-64 years....easenn. 1,176 9,601 50.3 2.24
65-74 yearsS.veeeerense 1,245 7,329 66.1 1.73
Black
25-34 yearsS...ceiienes 145 1,953 15.2 *3.45
35-44 vears........v.s 103 1,415 36.8 *4.4]
45-54 yearS.ieceeeeenss 100 1,215 66.8 *4.73
55-64 years.....ceana. 135 959 74.3 *3.31
65-74 years...eevecnes 152 733 82.9 4.13

linciudes persons for whom usable measurements or values for the criteria variables were
cbtained. The criteria variables differ for each nutrient or condition assessed and are
discussed elsewhere in this report.
2Total persons in the U.S. population at the midpoint of the survey; that is, estimates
gf the population at risk.

The average of 3 blood pressure readings was used for this table.

NCTE: See text for definitions.
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Table 11-23. Hypertension among persons aged 25-74 years, by sex, poverty status, and
age: United States, 1976-80

Number Estimated Percent Standard
Sex, of population with error
poverty status, examined in hyper- of the
and age personsl thousands? tension3 percent
MALE
Below poverty
25-34 yearS.eecennenas 91 1,106 26.8 4,87
35-44 years..ceeceeans 63 821 35.7 6.24
45-54 vears..ieeieenes 46 645 54.8 *8.72
55-64 years..ceesenanns 129 779 56.8 4,82
65-74 yearsS.cceeeseoes 168 759 60.5 4,65
Above poverty
25-34 years.eieeeaeaas 945 14,355 20.1 1.90
35-44 yearsS..eeeevaans 658 10,195 27.8 2.63
45-54 years.ievrievenns 603 9,738 42.6 2.53
55-64 years.i.ieevens 1,048 8,443 52.3 2.14
65-74 yearS.i.eecacnans 987 5,312 60.5 2.12
FEMALE
Below poverty
25-34 years....ceeen.. 162 1,997 11.3 2.70
35-44 yearS..ieveeeens 119 1,543 27.8 5.08
45-54 yearsS..vieeannas 82 1,115 41.8 5.63
55-64 yearsS.sereoveen- 188 1,181 61.9 4,80
65-74 yearsS.ieieeaeans 256 1,245 72.5 2.59
Above poverty
25-34 YearS.eieceesnes 982 14,482 6.5 A6
35-44 yearsS.eeeessenas 702 10,377 17.9 1.55
45-54 yearS..eeeeacnaas 655 10,424 38.7 z2.19
5564 Years...eeeanans 1,071 8,934 51.0 z2.21
65-74 years..eieerennns 1,080 6,507 66.9 1.92

linciudes persons for whom usable measurements or values for the criteria variables were
obtained. The criteria variables differ for each nutrient or condition assessed and are
discussed elsewhere in this report.
2Total persons in the U.S. population at the midpoint of the survey; that is, estimates
gf the population at risk.

The average of 3 blood pressure readings was used for this table.

NOTE: See text for definitions.
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Table 11-24. Percent of children aged 2-17 years below the National Center for Health
Statistics growth chart 5th percentiie of height for age, by sex, race, and age:
United States, 1976-80

Percent
Number Estimated with Standard
of popuiation Tow error
Sex, race, examined in height for of the
and age personsl thousands? age percent
MALE
White
2-5 years...cereuon 1,253 4,984 6.2 .94
6-11 vears....cevus. 725 8,768 4.2 .73
12-17 years.vceeruas 847 10,083 3.9 .75
Black
2-5 yeaArS.iieieannn 280 950 7.0 1.58
6-11 years..oveenves 136 1,554 2.8 1.41
12-17 years....veees 157 1,718 7.0 *2.10
FEMALE
White
2~5 Years..i.ecienen 1,179 4,846 6.7 .79
6-11 years..eeevenes 672 8,496 5.6 1.00
12-17 years..coevoes.. 750 9,774 3.1 .67
Black
2-5 YEArS.ieveeesan. 248 929 9.3 1.90
6-11 years....venen. 152 1,540 2.5 *1.30
12-17 years......... 161 1,681 4.7 1.90

LTnciudes persons for whom usable measurements or values for the criteria variables were
obtained. The criteria variables differ for each nutrient or condition assessed and are
discussed elsewhere in this report.

Total persons in the U.S. populatien at the midpoint of the survey; that is, estimates
of the populiation at risk.

NOTE: See text for definitions.
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Table 11-25. Percent of children aged 2-17 years below the National Center for Health
Statistics growth chart 5th percentile of height for age, by sex, poverty status, and
age: United States, 1976-80

Percent
Number Estimated with Standard
Sex, of population Tow error
poverty status, examined in height for of the
and age personsl thousands? age percent
MALE
Below poverty
2-5 YearS.ieasessees 370 1,157 1.1 2.10
6-11 years.......... 176 1,754 6.8 2.12
12-17 years.c.cveeas 177 1,850 7.5 2.32
Above poverty
2-5 ¥YeaArS.iciicienens 1,181 4,910 5.3 1.05
6-11 years.......... 692 8,575 3.6 77
12-17 years...oeve.. 812 9,807 4.4 .80
FEMALE
Below poverty
2-5 yearS..vieanenas 345 1,215 14.7 2.41
6-11 years...eeevn.. 197 1,981 6.8 2.53
12-17 years..eveenn. 190 2,156 7.3 2.45
Above poverty
2-5 YeArS.ceiteensns 1,067 4,557 5.3 .67
6-11 years......ccu. 615 7,913 4.0 .86
12-17 years..ovuieuas 698 9,043 2.7 .63

1includes persons for whom usable measurements or values for the criteria variables were
obtained. The criteria variables differ for each nutrient or condition assessed and are
giscussed elsewhere in this report.

Total persons in the U.S. popuiation at the midpoint of the survey; that is, estimates
of the population at risk.

NOTE: See text for definitions.
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Table 11-26. Percent of children aged 2-9 years below the National Center for Health
Statistics growth chart 5th percentile of weight for height, by sex, race, and age:

United States, 1976-80

Percent
Number Estimated with Standard
of population Tow error
Sex, race, examined in weight for of the
and age personsl thousandsZ height percent
MALE
White
2-5 YearS.cesecsonsn 1,146 4,545 2.2 .51
6-9 vears...eaeasan. 471 5,698 2.7 .81
Black
2-5 YEAYSeoevrararans 241 827 2.8 1.48
-9 years.ceeesvanen 75 998 4.4 3.64
FEMALE
White
2-5 YearsS..ieeasvens 1,023 4,178 2.1 .48
6-9 years.e.eieenan. 394 5,008 1.8 .62
Black
2-5 yearsS..ceeeaeean 217 787 5.8 2.55
6-9 years...eevevans 94 886 2.3 *1 87

includes persons for whom usable measurements or values for the criteria variables were
obtained. The criteria variables differ for each nutrient or condition assessed and are
discussed elsewhere in this report.
Total persons in the U.S. population at the midpoint of the survey; that is, estimates
of the population at risk. Includes boys 90-146 centimeters in height and girls 90-138
centimeters in height oniy.

NOTE: See text for definitions.
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Table I1-27. Percent of children aged 2-9 years below the National Center for Health
Statistics growth chart 5th percentile of weight for height, by sex, poverty status, and
age: United States, 1976-80

Percent
Number Estimated with Standard
Sex of population Tow error
poverty status, examined in weight for of the
and age personsl thousands? height percent
MALE
BeTow poverty
2-5 yearS.ceeerssans 323 1,002 2.1 .82
6-9 years..cceeeeenn 104 1,117 6.9 3.68
Above poverty
2-5 YEArS.evsracanns 1,081 4,487 2.4 .55
6-9 years....ceevuns 447 5,616 2.3 .73
FEMALE
Below poverty
2-5 yearS.ceereosans 292 1,009 3.3 1.34
6-9 yearsS.eceeaeaenn 111 1,056 1.1 1.10
Above poverty
2-5 YEarS.etessvnsnas 933 3,947 2.5 .62
6-9 years..eireanaen 370 4,757 2.4 .69

Yinciudes persons for whom usable measurements or values for the criteria variabies were
obtained. The criteria variables differ for each nutrient or condition assessed and are
discussed elsewhere in this report.

Total persons in the U.S. population at the midpoint of the survey; that is, estimales
of the population at risk. Includes boys 90-146 centimeters in height and girls 90-138
centimeters in height only.

NOTE: See text for definitions.
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APPENDIX 111
GLOSSARY

Age. Age was defined as age at time of interview. In the National Health
and Nutrition Examination Survey, each sample person's birth date and age
were asked, and the interviewer verified the reported age from the birth
date, In the Nationwide Food Consumption Survey, respondents reported age
and birth date.

Age-adjusted death rate. This type of rate results from applying a death

rate for a qiven year to a standardized age distribution. The adjustment
permits comparisons with death rates for other years and eliminates differences
between age-specific rates that result simply because of differences in the

age distributions of the populations at various points in time.

Arteriosclerotic-related diseases. These diseases are clinical manifestations
of the arteriosclerotic process: Corcnary heart disease, cerebrovascular
disease, and other diseases of arteries.

Body mass index (BMI}. Body mass index is a measure of body weight adjusted
for height. It is calculated as weight in kilograms divided by height in
meters squared.

Calcium eguivalent weight. This is the weight of fluid whole cow's milk that
has the same quantity of calcium as is contained in the reported milk product,
For example, the calcium in 2 ounces of cheddar cheese (411 milligrams) is the
same &s in 348 grams of fluid whole milk; therefore, the calcium equivalent

of 2 ounces of cheddar cheese is 348 grams of fluid whole cow's milk.

Cancer. Cancer includes any of the various types of maiignant neoplasms.

Cardiovascular disease, This disease group is comprised of heart diseases,
cerebrovascular disease, rheumatic fever, other diseases of the arteries
and veins, and (in some tabulations) congenital anomalies of the heart and
circulatory system,

Complex carbohydrates. Complex carbohydrates are carbohydrates composed of
many saccharide units {polysaccharides). A saccharide unit is a short chain
of carbon, hydrogen, and oxygen atoms. Starches and components of dietary
fiber, such as cellulose, are polysaccharides,

Composite retail cuts of meat. This term includes all cuts of meat obtained
Trom a2 carcass and trimmed for sale in markets to consumers.
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Dietary intake. See "Food intake."

Disability. Disability is any temporary or long-term reduction of a person’s
activity as a result of an acute or chronic condition,

Eating occasion. Any individual's report of eating or drinking--breakfast,
Tunch, brunch, dinner, suoper, snack, coffee or beverage break, or another
such event--was considered an eating occasion. The time each eating occasion
began was recorded on the Nationwide Food Consumption Survey dietary intake
record, and each change in time reported was considered to be a separate
eating occasion.

Edibie portion. The entire food item except those parts that are clearly
inedible, such as bones in meat, is considered edible portion,

Elderly households. Elderly households are defined as households with at
Teast one member who is 65 years of age or older,

Enrichment. Enrichment is the addition of nutrients to a food already containing
these nutrients, usually in amounts sufficient to meet a legal standard.

For exampie, bread and flour may be eariched with iron, thiamin, niacin,

and riboflavin.

Food disappearance. Food disappearance is a measure of the quantity of food
available for consumption in the United States. Quantities of such foods

are derived by subtracting data on exports, military use, yearend stocks,

and nonfood use from data on production, imports, and beginning-of-year stocks,
{This term is used in veference to the U.S. Department of Agriculture's historical
series on the U.S. food supply.)

Food group. Food items categorized for purposes of analysis and description
constitute a food group.

Food ingestion, See "Food intake.”

Food intake. Food intake includes all food and beverages, except water, that
are eaten or drunk, In this report, food intake represents the food reported
to have been eaten by individuals in l-day dietary recalls and 2-day dietary
records in the Nationwide Food {onsumption Survey.

Food Stamp Program. The Food Stamp Program is a Federal food assistance program
which provides eligible needy households with coupons that are exchanged

for food at authorized stores. Participants receive coupons depending on
household size. E1igibility is determined by asseis and income., At the time

of the 1977-78 Nationwide Food Consumption Survey, households may have been
reguired to pay a fraction of the value of the coupons, depending on financial
¢circumstances.

Fortification. Foertification is the addition to a food of nutrients not naturally
present in the food, such as the addition of vitamin D to milk.
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Heart attack {(coronary}. A heart attack is an occurrence of clinical or subclinical
manifestations of coronary heart disease {other than angina pectoris without

other ciinical manifestations). A heart attack can be a myocardial infarction
{overt or unrecognized}, an episode of coronary insufficiency syndrome, or

a death from coronary heart disease, whether sudden or not.

Hematocrit {packed cell volume). This is a measure of the volume of red blood
cells in a given volume of blood., Hematccrit level is often used as a diagnostic
screening tool for nutritional or iron deficiency. This measurement alone

is not conclusive in detection of iron deficiency, but it is useful in the
diagnosis of anemia, which results from many causes besides iron deficiency.

Home food production. See "Home-produced food.*®

Home food supplies. All food and beverages brought into the home and, during
the specified time frame, either consumed at home or carried from the home
and eaten elsewhere, such as picnics or packed lunches, constitute home food
supplies. See "Household diet.”

Home-produced food. Food raised for home use, processed at home, or obtained
by hunting, fishing, and gathering from the wild is categorized as home-produced
food.

Household. A household consists of all persons who regularly occupy a house,
an apartment, or a room or group of rooms that constitute a housing unit.
Group quarters such as rooming houses, military barracks, and institutions
are not included in the Nationwide Food Consumption Survey. In the National
Health and Nutrition Examination Survey, military barracks and institutions
were not included, but rooming houses, group homes, and dormitories were

in the survey.

Household diet. Food and beverages (alcoholic and nonaicoholic) from the
household food supply "used" during the 7 days before the survey interview
constitute household diet, Food and beverages ingested at home by household
members or guests, carried from the home in packed meals, or thrown away,

as well as leftovers fed to householid pets, are included. Food obtained with
cash, credit, or Food Stamps; home produced; received as a gift or as payment
for goods and services; or received through Federal assistance programs or
welfare agencies is included. Household food given away for use outside the
home--such as food sent to friends and relatives, gifts of food donated to
church suppers, and food given to household help to take home--is not considered
to be food used by the household.

Generally, food used at home was reported in the form in which it was brought
into the kitchen. Homemade mixtures used during the week were reported either
as ingredients (if prepared during the week) or as the product (if prepared
before the survey week),

Household food use., See "Household diet.®

Household income. The respondent's estimate of the household's total money
income {before the deduction of State and Federal income taxes) from all
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sources {such as earnings, Social Security, Aid to Families with Dependent
Children, and pensions) by all household members 14 years of age and over
constitutes household income. In the 1977-78 Nationwide Food Consumption

Survey, household income was reported for the Tlast month and for the previous
calendar year. In the National Health and Nutrition Examination Survey, household
income was reported for the 1Z2-month period preceding the interview. Income

from all sources was included regardless of the age of the household member
contributing it.

Household members. See "Household.®

Housekeeping househoids, A household with at least one person consuming 10

or more meals from the household food supply during the 7 days prior to the
interview is considered a housekeeping household. Data for nonhousekeeping
households were collected in the 1977-78 Nationwide food Consumption Survey
for the first time but are not presented in the household data in this report.

Hurger. In the scientific, clinical sense, hunger means the actual physiological
effects of extended nutritional deprivation. As a social phenomenon, it is
the inability, even occasionaily, to obtain adequate food and nourishment,

Hypertension. Hypertension, or high blood pressure, is currently defined

as a condition occurring in a person whose systolic blood pressure reading
was 140 millimeters of mercury (mm Hg) or higher or whose diastclic reading
was 90 mm Hg or higher or who was taking antihypertensive medication.

Incidence. Incidence is the number of occurrences {new or recurrent) of a
specified disease event in a defined population during a specified period

of time {usually 1 year}. It is commonly expressed as a rate per 1,000 persons
at risk in that population.

Lactating female. Lactating females, identified by household respondents,
are females nursing a child 2 years old or younger.

Low-income households. For data from the 1977-78 Nationwide Food Consumption
Survey, ilow-income households were defined as households receiving Food Stamps
or public welfare assistance or those meeting asset and income eligibility
standards for participation in the Food Stamp Program during 1977-78.

Meal-at-home equivalent person. The number of meal-at-home equivalent persons
in the household was caiculated, with one equivalent person considered equal
to 21 meals at home in a week (based on one person consuming 3 meals a day
for a week, or 21 meals a week). In counting the meals from household food
suppiies, the following procedures were used.

) When the number of meals at home and away for a household member did
not total 21, skipped meals or additional meals were assumed to be eaten
at home or away in the same proporiion as reporied meals in order to
sum to 21 meals in a week. Refreshments and snacks of household members
were assumed to be part of the 3 daily meals. The maximum number of
meals counted per household member per week was Z1.

332



. Meals served to guests were counted as home meals. Refreshments {not
full meals) served to guests were counted as one-fourth or one-haif
of a home meal depending on the number of items served,

. Food carried from home supplemented by only a beverage from other sources
was counted as a home meal.

] Home food equally supplemented by food from other sources was counted
as one-half of a meal.

Mean corpuscular volume {MCV). This is the average volume of red blood cells
(RBC) in a sample of blood. MCY is expressed in femtoliters (1071° 1) and
is calculated as follows:

MCV = hematocrit {in percent)
RBC per liter X 100

Money vatue of food used at home., Expenditures for bought food and the money
values of home-produced food plus food received free of cost that were used
during the survey week are included in this category. Expenditures for bought
food are prices reported as paid {excluding sales tax), regardless of the

time of purchase. Food bought at unreported prices; home produced; and received
as a gift, as payment for goods and services, or through Federal assistance
programs or welfare agencies is valued at the average price per pound paid

for comparable food by survey households in the same region and season.

Morbidity. Morbidity is a measure of the presence or occurrence of illiness

in terms of prevalence, incidence, limitation of activity, hospitalizations,
physician office visits, Social Security disability allowances, or disability
days.

Mortality. Mortality statistics are derived from a tabulation of death certificates
by cause of death during a certain time period, usually 1 year. Mortality
is commonly expressed as a death rate per 100,000 persons in the population.

National Academy of Sciences. The National Academy of Sciences is a private
organization created by congressional charter and dedicated to the furtherance
of science and its use for the general welfare, By the terms of its charter,

the Academy acts as an official and independent adviser to the Federal Government
in matters of science and technology. The Academy assembles the highest caliber
of scientific talent to apply study procedures to questions and problems,

thus ensuring objectivity and maximal credibility.

Nutrient per dollar's worth of food group. This value is the amount of a
nutrient received from each dollar allocated to a selected food group in
the household diet. For example, the amount of iron from a dollar's worth
of grain products is the average amount of iron coming from grain products
in the household diet divided by the average money value of grain products
in the household diet.

Nutirient-to-calorie ratio. The nutrient-to-calorie ratio of each individual's
intake is calculated by dividing his or her nutrient intake by his or her
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calorie intake. The result is compared to the individual's RDA ratio, which
is the Recommended Dietary Allowance for the nutrient divided by the average
Recommended Energy Intake for an individual in a specified sex-age category.

Qverweight. Overweight is a condition in which a person's body weight substantiaily
exceeds the norm or a standard population value. For this report, overweight

was defined as a body mass index {BMI} egual to or higher than the BMI of

85 percent of the men and nonpregnant women aged 20-29 years who were examined

in the second National Health and Nutrition Examination Survey. Severe overweight
was defined as a BMI equal to or greater than 95 percent of this same reference
population,

Per capita food consumption, Per capita food consumption is the total amount
of food available for consumption per year in the 50 States and the District
of Columbia (see "Food disappearance") divided by the population.

Per capita levels of nutrients. Per capita nutrient levels are the quantities
of food energy {calories), protein, fat, carbohydrate, vitamins, minerals,
and other dietary substances in food available for consumption per day. See
“Per capita food consumption."

Poverty income ratio {PIR). In defining poverty status, the poverty income
ratio (PIR) is used. Ratios of less than 1.0 can be described as "below poverty
level,” and ratios equal to or greater than 1.0 are “at or above poverty
level.” The PIR is a measure of the income status of an individual relative

to the poverty index.

The numerator of the PIR is total household income. For incomes of $7,000
or more, total household income is calculated as the median for the income
group; for incomes less than $7,000, it is the sum of the component parts
of the income questions. The denominator of the PIR is a multiple of the
total income necessary to maintain a family with given characteristics on
a nutritionally adequate food plan.

The dollar value of the denominator of the PIR is constructed from a food

plan (economy plan)}, developed in the early 1960's, that was considered sufficient
to maintain Recommended Dietary Allowances at a very low cost level, For

families of threa or more persons, the poverty level was set at three times

the cost of the economy plan. For smaller families and persons 1iving alene,

the cost of the economy food plan was adjusted by the relatively higher fixed
expenses of these smaller househclds.

The denominator, or poverty income cutoff, adjusts the family poverty income
maintenance requirements by family size, sex of the family head, age of the
family head in families with one or two members, and place of residence {farm
or nonfarm}. Annual revisions of the poverty income cutoffs are based on
changes in the average cost of living as reflected in the Consumer Price
Index.

Poverty thresholds are computed on a national basis only. No attempt has

been made to adjust these thresholds for regional, State, or other variations
in the cost of living (except for the farm-nonfarm difference}. No noncash
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public welfare benefits, such as Food Stamp bonuses, are included in the
income of low-income families receiving these benefits. The PIR has been
adjusted by year and accounts in some part for inflation (National Center
for Health Statistics, Dec. 1982).

Poverty status. The 0ffice of Management and Budget's Poverty Income Guidelines

for 1977 were used to define poverty status for househoids in the 1977-78
Nationwide Food Consumption Survey. Individuals were considered to be living

in poverty if household income before taxes was below specific levels based

on family unit size: one member--$2,970, two members--$3,930, three members--$4,890,
four members--$5,850, five members--$6,810, and six members--$7,770. For

family units with more than six members, $960 was added for each additional

member. For definition of poverty status in the National Health and Nutrition
Examination Survey, see "Poverty income ratio."

Prevalence. Prevalence is the estimated number of persons who have a particular
disease at a particular point {or period) of time and is commonly expressed

as a rate per 1,000 persons in the population. Prevalence statistics should

be based on physical examinations, but they are often based on health interviews.

Preformed niacin. Preformed niacin includes nicotinic acid and nicotinamide
present in foods, It does not include niacin converted from tryptophan in
the body.

Pregnant female. In the Nationwide Food Consumption Survey, pregnant females,
identified by household respondents, are females 15-50 years of age who were
4 or more months pregnant at the time of the interview. Information about

the pregnancy status of females under 15 or over 50 years of age was not
cbtained in the Nationwide Food Consumption Survey questionnaire. In the
National Health and Nutrition Examination Survey, pregnant females were those
who said they were pregnant at the time of the interview.

Race. The race of the respondent was marked by observation, and the race

of all related persons was assumed to be the same as that of the respondent.
The race categories were "white", "black®, and "other". In the National Health
and Nutrition Examination Survey, if the appropriate category could not be
marked by observation, then a question on race was asked.

Recommended Dietary Allowances (RDA). Recommended Dietary Allowances are

the levels of intake of essential nutrients considered to be adequate to meet
the known nutritional needs of practically all healthy persons. The RDA are
presented as daily allowances, but for most nuirients it is acceptable to
average intakes over a 5-8 day period.

Recommended Energy Intakes (REI}. Recommended Energy Intakes are estimates
of the average energy needs of population groups. They are dependent on a

variety of assumptions, including assumptions about average daily physical
activity level,

Red blood cell (RBC}. A red blood cell, or erythrocyte, is a deformable biconcave
disk containing the oxygen-carrying pigment, hemoglobin. Mature erythrocytes

do not contain nuclei. Red blood cell count is the number of red blood cells

in a given volume of blood.

335



Region. In this report, the 48 coterminous States and the District of Columbia
are grouped into four regions that correspond to those defined by the U,S. Department
of Commerce in the 1970 Census of Population. The four Census Regions are:

] Northeast--Connecticut, Maine, Massachusetts, New Hampshire, New Jersey,
New York, Pennsylvania, Rhode Island, and Yermont.

. North Central--I1l1incis, Indiana, Iowa, Kansas, Michigan, Minnesota,
Missouri, Nebraska, North Dakota, Ohio, South Dakota, and Wisconsin.

. South--Alabama, Arkansas, Delaware, District of Columbia, Florida, Georgia,
Kentucky, Louisiana, Maryland, Mississippi, North Carolina, Oklahoma,
South Carolina, Tennessee, Texas, Virginia, and West Virginia.

] West--Arizona, California, Colorado, Idaho, Montana, Nevada, New Mexico,
Oregon, Utah, Washington, and Wyoming,

Reguirement for a nutrient. This is the quantity of a nutrient that must
be ingested over a specified time to prevent a specified impairment to health.

Respondent. In the Nationwide Food Consumption Survey, the household member
usually responsible for food planning and preparation provided information

on household characteristics, foods used from home foocd supplies, home food
production, househoid income, and individual intakes for herself or himseif

and for children under 12 years of age and others unable to answer for themselves.

Season. The seasons, or guarters, of the year are spring {April, May, June};
summer (July, August, September); fall (Octcber, November, December}); and
winter (January, February, March).

Serum albumin. Serum albumin is the chief protein found in blood serum and
human lymphatic fluids,

Serum cholesterol. This is one of the classes of 1lipids found in blood serum.

Serum total iron-binding capacity (TIBC). This is a measure of the maximum
amount of iron & given serum sample can contain, Use of this measure permits
some distinction to be made between iron deficiency, in which values are
usualily elevated, and infectious chronic inflammatory diseases and neoplastic
diseases, in which values are ofien depressed.

Serum vitamin A. This is a fat-soluble nutrient present in human blood serum
which is used to assess the nutritive status of persons with respect to vitamin

A. This nutrient is important for good vision and normal development of epithelial
tissues, such as those lining the respiratory and digestive tracts, glands

and their ducts, and the eye surface.

Serum vitamin C. Serum vitamin C, also known as ascorbic acid, is a water-
soluble nutrient present in human blood serum and is an indicator of the
nutritive status of a person with respect to vitamin C. This nutrient is
used in iron transport and as a regulatory cofactor in the metabolism of
some amino acids and folacin, It is essential in the synthesis of connective
tissue constitutents, such as collagen and intercellular substances,
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Serum zinc. This is a mineral, sometimes calied a trace element, which is

found in human blood serum in very small amounts. Serum zinc indicates the

overall zinc status of persons., Zinc is important in preventing growth retardation
and hypogonadism and is a component of many enzymes.

Sex. Sex was observed and recorded by the interviewers.

Simple carbghydrates. Simple carbohydrates are carbohydrates composed of one
{mono) or two {di) saccharide units. A saccharide unit is a short chain of
carbon, hydrogen, and oxygen atoms. Glucose and fructose are examples of
monosaccharides. Sucrose, lactose, and maltose are examples of disaccharides.

Single-strength fruit juice weight. This quantity is the weight of fresh
Truit juice in a blend or the quantity that would be provided by a concentrate.

Special Supplemental Food Program for Women, Infants, and Children, The Special
Supplemental Food Program for Women, Infants, and Children is a Federal food
assistance program, often referred to as WIC, that provides nutritious foods

and nutrition education for pregnant, lactating, and post-partum women, as

well as for infants and children under 5 years of age who have been individually
certified as "nutrition risks" because of dietary need and inadequate income.
Participants receive prescribed packages of foods high in protein, iron,
calcium, vitamin A, and vitamin C directly at WIC clinics, by home delivery,

or through vouchers exchanged for specified items at authorized stores,

Standard error. The standard error is a statistical measure of the variability
of an estimate due to sampling from a population. It is commonly expressed

as a percent of the estimate (relative standard error), indicating the percent
of error. Errors due to inaccuracy in measurement are not included.

Suppiements, Supplements are specific food components, such as vitamins and
minerals, that respondents ingested in a form other than as food or beverage.
Supplements are not included in nutrient intake data in this report.

Three-day dietary report. Information on 3 consecutive days of food intake,
including an interviewer-administered 24-hour dietary recall and a self-administered
2-day dietary record, constitutes a 3-day dietary report.

Transferrin saturation. Transferrin saturation is an estimate of the degree
of saturation of the iron transport protein. This determination is more useful
than serum iron or total iron-binding capacity alone in the detection of

iron deficiency. In iron deficiency anemia, the percent transferrin saturation
is usually Jow; in infections, which often show a low serum iron value, the
percent transferrin saturation value is more 1ikely to be only moderately
depressed.

Twenty-four hour dietary recall. A 24-hour dietary recall is a recall by

a survey participant {or by the individual answering for him or her) of all
food and beverages ingested from 12:00 a.m. to 11:59 p.m. of the day preceding
the interview.
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Two-day dietary record. A 2-day dietary record is a diary of food and beverage
intake kept by a survey participant (or by the individual answering for him
or her} on the day of the interview and the following day.

U.S5. food supply. The U.S. food supply is a measure of the total food avaiiable
for consumption in the United States per capita per year.

Urbanization. The classification of households into central city, suburban,
and nonmetropolitan areas was based on the "standard metropolitan statistical
area™ (SMSA), defined by the U.S. Department of Commerce in the 1970 Census
of Population, Urbanization categories are defined as:

. Central city--Population of 50,000 or more and main or core city within
SMSA.

) Suburban--Generally within the boundaries of SMSA but not within legal
limits of central city SMSA.

) Nonmetropolitan--Not within SMSA,

Vegetarians. Respondents who identified themseives as vegetarians are included
in this category.

yitamin A value. Vitamin A value is the vitamin A activity derived from preformed
vitamin A (retinol) in animal products and from provitamin A {carotenoids)

in plant products. It is expressed as International Units {IU). One IV equals
0.3 wmicrograms of retinol or 0.6 micrograms of beta-carotene.
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examinatjons, electrocardiogram readings, laboratory blood tests, X-rays,
vision and hearing tests, and anthropometric measurements.
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NHES I--Physical Measurements PB-293 122/HAI
NHES I--Cardiovascular PB-293 138/HAL

National Health and Nutrition Examination Survey, Cycle I, 1971-75

The first National Health and Nutrition Examination Survey ({NHANES I)
was conducted from 1971-75 on a sample of the U.S. population aged 1-74 years.
Four different kinds of data were collected to make this nutritional
assessment: (1) Dietary intake information, (2) hematological and biochemical
tests, {3} body measurements, and (4) clinical assessments. Some limited
information on general health status, health care needs, and treatment was
also obtained. The information included examination findings and medical
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Particular concentration was given to cardiovascular, respiratory, arthritic,
and auditory conditions.
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was designed to measure and monitor the nutritional status and health of the
U.S. population ages 6 months through 74 years. Data were collected by means
of a household questionnaire, medical histories, dietary questionnaires, a
physical examination, spirometry trials, electrocardiograms, body
measurements, pure tone audiometry, speech, allergy tests, X-rays, a
medication/vitamin usage questionnaire, a behavior guestionnaire and
laboratory analyses of blood and urine samples,
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12-74 Years PB83-154815/HAI
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