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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 to 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 Committee, a Federal advisory
committee jointly sponsored by USDA and DHHS, was established to develop
periodic reports 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 population.

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




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

0 The principal nutrition-related health problems experienced by Americans
arise from overconsumption of certain food components: Fat, saturated fatty
acids, cholesterol, and sodium. Excessive intakes 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 million people, are overweight. Of this group, 11.7 million 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 poverty
level. These groups also exhibit especially high prevalences of certain
obesity-related diseases such as hypertension and diabetes.

(] Available monitoring data suggest that, overall, Americans maintain very
low Tevels 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 less 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 investigative attention.

0 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 frequently 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 frequently found among the poor, especially
adult males who smoke cigarettes.

] Because calcium deficiency has been implicated as a contributor to the
prevalence of osteoporosis among postmenopausal white women, the relatively
low intake of calcium among women is a cause of concern.

o Prevalences of health conditions directly or indirectly related to poor
nutritional 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 problems of the poor are
related to obesity. 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 low in this group. Reported dietary
intake data also indicate that the lower income population have lower
intakes of many vitamins and minerals, which is associated in part with
their lower calorie intakes. However, lower income households obtain
more of most nutrients per food dollar than do higher income households.

Focus 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 Nutrition Examination Survey
(NHANES). Special attention was given to the nutritional problems of the poor.
However, the surveys are not able to include a certain small segment of the
population--individuals without a permanent address--among whom poverty may be
prevalent. Native Americans residing on reservations and active-duty military
personnel are also excluded from the surveys.

The report is organized into 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 C, calcium, 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 Nutrition Monitoring System.

The ability of the Committee 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-
ability and applicability 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 less
complete if one of these characteristics was lacking, and the data were con-
sidered least complete 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 less complete: Thiamin, riboflavin,
niacin, vitamin B6’ 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
report because data about them and standards for assessment were even more
Timited. Obviously these information gaps should be narrowed or closed by
research and improvements in the monitoring system.

As mentioned previously, the Committee 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
nutritional 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 health 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 to the
U.S. population. These findings reaffirm the importance of ongoing depart-
mental efforts to improve comparability among the surveys within the NNMS
without forgoing 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 already underway for increased compatibility in future surveys.

Findings

Nutrition-related health problems affected by public health policy 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 two
- 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 on the development of assessment methods
and standards to permit more meaningful monitoring.

Food Components Warranting Public Health Monitoring Priority Status

High dietary consumption Low dietary 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 Tlower 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 limited information on alcohol and fluoride was reviewed for this report,
they are included in this category because of the importance of related health
problems. In addition to social and public safety problems, excessive alcohol
intake is related to cirrhosis of the Tiver and certain cancers, especially
esophageal. Fluoride is a major preventive factor in dental caries. Fluoride
may occur naturally in water or be added to municipal water supplies. However,
some Americans may not ingest sufficient fluoride from food and water to
benefit from this preventive effect. Possible benefits from high intakes of
some food components, such as purported advantages of vitamins A and C 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 surveillance 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 longevity. 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

5



were not overweight. The prevalence of overweight remained the same among
surveys conducted in 1960-62, 1971-74, 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 Council, 1980a). The REI
provide a useful reference point for comparison with intakes of various
subgroups of the 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 con$is-
tently available in food supplies and in U.S. households to provide the
population with energy intakes that would be considered excessive for most
people. For example, since 1909 the gquantities 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 Calories for women. Data from food consumption
surveys conducted in the mid-1950's, mid-1960's, and late 1970's also indicate
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 includes
data on some food that is not ingested, food energy levels are expected to
be higher tharn 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 levels of physical activity. We do not know how well the
level of activity assumed in setting the REI represents the actual average
level of physical activity in the population. Several other possible
explanations are as follows: (1) Individuals may not fully report their
intake, especially of high-calorie Tow-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 lose weight; and
(3) the aggregation of data for individuals surveyed may mask the relationship
between food intake and body weight for a single individual.

Total fat, saturated fatty acids, cholesterol, and sodium are considered
a public health monitoring priority because high intakes have been linked to
cardiovascular diseases, especially coronary heart 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 blood pressure, cigarette
smoking, and obesity have been identified from epidemiological studies as
major controllable risk factors for CHD. Obesity is also a major risk factor
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 idertify.

A high serum cholesterol level is a major predisposing risk factor for
CHD and death from heart attacks. National survey data show that men and
women in the United States in the late 1970's had serum cholesterol Tevels
averaging approximately 215 milligrams per 100 milliliters, with 22 percent of
them having sufficiently elevated levels 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 levels. 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 (National
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 milligrams 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 blood 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 adults 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 included 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 limit 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 more than 25 percent. Stroke mortality rates have been undergoing an
uninterrupted decline since 1940. CHD rates and stroke mortality rates may

be better understood 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 to 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 Tevel of distribution) has increased since
1909. 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 late 1970's. The proportions of various types of
fatty acids in the U.S. 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 the advent of widespread programs for high blood pressure control.

Vitamin C is considered a public health monitoring priority because of
low serum vitamin C Tevels and differences in vitamin C intakes among certain
segments of the population. For the population as a whole, mean levels of
serum vitamin C were within the acceptable range, with only about 3 percent
of the population having low levels. Vitamin C 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 short time,
are of concern because the body does not store large amounts of this vitamin.

A more detailed examination of the health data revealed subgroups of the
population 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 C 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 levels may help
to explain why males have higher prevalences of low serum vitamin C levels.
For example, cigarette smoking is associated with low serum Tevels, and more
males than females smoke cigarettes. In addition, the use of vitamin and/or



mineral supplements is associated with higher serum vitamin C levels, and
more 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 calcium to osteoporosis 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. In 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 meno-
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 public health monitoring priority 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 low dietary intakes of iron. Of 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
10 percent of males in this age group, reported diets that did not provide
their RDA for iron.




Black females 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 uniformly low relative to their RDA. Notable
differences in dietary iron intakes by race or poverty status were not
observed for females. 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 standards used are important. In
addition, dietary data may not identify fully the level of iron from vitamin
and/or mineral supplements, water, and other nonfood sources. Questions as
to the bioavailability of iron supplied through these sources, as well as
the body's ability to adapt to lower iron intake, complicate our understand-
ing. It is also important to understand the nonspecific nature of some of
the biochemical indicators used to detect iron deficiency, making erroneous
conclusions possible.

Food Components Warranting Continued Public Health Monitoring Consideration

More consideration Less consideration
Protein Total carbohydrate
Vitamin A Vitamin 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 Tower 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 Committee 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 relatively
high levels of these nutrients; d1seas%§ reTated to dietary inadequacies
have not appeared as public health problems in the past, nor are problems
anticipated for the future.
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Food Components Requiring Further Investigation

Added caloric sweeteners Folacin
Fiber Magnesium
Vitamin 86 7Zinc

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 levels for many in the population, but related health problems
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 public health significance, intakes were in an acceptable range
and related health problems 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 low intakes of vitamin B., and data
on the nutrient content of the U.S. food supply indicate relatively 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
ta 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 Committee was charged with issuing recommendations to improve the
National Nutrition Monitoring System. The Committee made 14 such recommendations.
Their implementation is 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 National Nutrition Monitoring System.

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

Improve 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 Tow-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 interpreting 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.

Summary 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
considerably higher or lower than recommended levels; or

e 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 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 consumption
Food energy..eececececanses +H+ FS, H, I Overweight and
associated health
conditions
Total fat.eeveveenns cereses + FS, H, I Serum cholesterol
Tevel
Saturated fatty acids...... + FS Serum cholesterol
level
Cholesterol.eeeeeeeneneans + FS, 11 Serum cholesterol
Tevel
SOQTUM. e evnverersacnennanss + 11 Blood pressure
ATCONOT e e e veeerennnnneanns . + (2) Alcoholism and
associated health
conditions
Low dietary consumption
Vitamin C....... ceeerasenas +++ FS, H, I Serum level
CalCiumeeeeereeecnannnncnee + FS, H, I 3Consensus Development
Statement
Iron.eeeen. seesrssssesesene +++ FS, H, I Blood Tevels of three
indicators
Fluoride..ceeveeeeneeennnn. + - 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 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

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

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)
More consideration
Protein.eeiceieeceececnnnes +++ FS, H, I Serum albumin level
Vitamin Aveeerrreeecneannes +++ FS, H, I Serum level
Thiamin.eeeeieeeeoeannennes ++ FS, H, I -—-
Riboflavin.eeeesvens beesens ++ FS, H, 1 -—
NiaCiNeeeeeorevaoens heesene ++ FS, H, 1 ——
Less consideration
Total carbohydrate......... + FS, H, 1 -—
Vitamin Bi2eeeeeeeneueenen. ++ FS, 1H, 11 -
PhoSPhOYUS.ceesseerascnnnans ++ FS, H, I -—-

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

o 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

o 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
Completeness Food Consumption Health and Nutrition
Food component of data Survey and other) Examination Survey
and other)
Added caloric sweeteners... + FS, 11 -—--
Crude fiber.eeieeeeeennnnns + FS -—-
Vitamin Bgeserereverenennnn ++ FS, H, I ---
Folacin...... teetesecnsennn + FS -—-
Magnesium..eeeeeeeenonssess + FS, 1H, 11 -—
ZiNCevevnnns Ceeeees Ceeenaen + FS 4Serum Tlevel

+++ = 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 lacking (1) and (2).

FS = Food supply--per capita food use at the wholesale or retail level 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.
2A1cohol, Drug Abuse, and Mental Health Administration, 1983.

3National Institutes of Health Consensus Development Panel, 1984.

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

Charge to the Committee

The Joint Nutrition Monitoring Evaluation Committee was established
to integrate and report the results of the nutrition monitoring 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 Committee.
The charge to the Committee is stated in the 1981 Joint Implementation Plan
for a Comprehensive National Nutrition Monitoring 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 intervals. 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 population 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 eliminate 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) dinstructed
the Secretary of Agriculture 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
plan. This plan, the Joint Implementation Plan for a Comprehensive National
Nutrition Monitoring System, was submitted to Congress in September 1981.

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

The five component parts of the system are:

Health status measurements,

Food consumption measurements,

Food composition measurements,

Assessments of dietary knowledge and attitudes, and
Food 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.

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

(] To provide data for evaluating the implications of changes in
agricultural policy related to food production, processing, and
distribution which may affect the nutritional quality and healthfulness
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 health status and food consumption
available, are explained in detail later 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
health 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 large monitoring surveys are not fully adequate for evaluation 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 collect information about program participation
for use as variables in studies of determinants of nutritional and dietary
status. Unless evaluations of the effects of programs are designed as carefully
controlled 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 population.

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 shortly thereafter. The Committee was convened for the first meeting
in December 1983, allowing 1 year for the preparation of its first report,
due November 1984. However, as the Committee planned 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 Committee
to USDA and DHHS.

Principles Used by the Committee

Because the Joint Nutrition Monitoring Evaluation Committee is permanent
and reports are to be prepared periodically, the members decided to attempt
to provide a foundation for future reports in the initial report. The Committee
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 will 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 desirable frames of reference and
focuses of future reports. Also, data from a wider variety of sources may
be included in future reports.

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 (Natijonal
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 health 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 consequences 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 reljable statements concerning nutritional status.

Indicators of nutritional status included 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 inadequate
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 example, levels of nutrients
in dietary intakes and in blood--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. 1In the past,
populations in various parts of the world have exhibited high prevalences of
illness or death because of dietary deficiencies in energy; protein; vitamins
A, C, and D; nfacin; thiamin; or certain minerals, including jodine and iron.
Other severe nutrient deficiencies have been reported occasionally for individuals
but not described as widespread problems in populations. Examples of such
instances include deficiencies of vitamins K, 86, and 812 and the minerals
copper, selenium, and zinc.

Nutrient toxicities are far more a concern now than they were in the
past. Much less 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 supplements 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 supplements. Such misuse of supplements poses a serious 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 nutritional 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 s1ightly
jmpaired, but evidence of impaired performance, health, and survival is difficult
to document. Persons at these marginal levels are at some risk of falling
to lower, 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 digeases, 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 food. 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
illness, 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
dintervention 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 problem, whether or not it has nutritional implications.

The report published 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 perjods 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 population 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) “"enough
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 often 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 to corrgborate a nutritional effect are lacking,
and the relation of "hunger" to its determinants and consequences 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 two 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 influence 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
components 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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Examination 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
to show any major public health problems. Even so, the proportion of the
U.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 levels--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 households 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 Agriculture 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 niacin Cholesterol Cholesterol
Protein Vitamin BG Saturated fatty Sodium
Total fat Vitamin B12 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 food composition data compiled by
scientists in USDA. The collection and publication of these food composition
data are ongoing responsibilities 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. Nutritive 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
food 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.S. 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 multiplied 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 legislation (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 households 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 levels 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 food. 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. In this phase of
the survey, food consumption was measured at the level at which food enters
the household 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 household food use do not
show how food was distributed among household 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 reported 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
vegetarian.

As in all measurements, variability and errors are a consideration in
the interpretation of dietary data. Al1l 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 all 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 Council, 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 (REI) for food energy
and estimated safe and adequate 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, cholesterol, and added caloric sweeteners, were compared
with dietary guidelines proposed by other authoritative groups. Each food
component is assessed 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 setting 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 requirements of most
individuals and thereby to ensure that the needs of nearly all 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 requirement
level, it can be concluded 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.

The RDA do not mark Tevels below which deficiency is Tikely to occur.
Therefore, dietary assessments are not by themselves conclusive evidence of
nutritional 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." Nutrients 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 loss 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
individual's intake was compared with the RDA ratio. The first comparison
would indicate lower than actual levels of intake if there were underreporting
of food ingestion by survey respondents. Alternatively, the second comparison
would indicate an unduly favorable picture of nutrient intakes--that is,
higher than actual levels of intake--if, as is sometimes hypothesized, survey
respondents are least Tikely to fully report those foods that are high in
calories and low in vitamins and minerals.
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Health Data

Appraisal of nutritional status requires 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
1ife 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 Drug Administration.

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

National Health and Nutrition Examination Survey

The National Health and Nutrition Examination Surveys are a series 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 collect 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 1970, 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 included body measurements, biochemical and hematological assessments,
24-hour dietary recall, and a questionnaire on the frequency of eating foods
from major food groups. In addition, information on health care needs and
general well-being were included.

NHANES II was conducted in 1976-80. Because most of the health 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 living 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 II.
The data for all the National Health and Nutrition Examination Surveys are
obtained through household interviews and through direct physical examinations,
coupled with laboratory and clinical tests and measurements. Direct examinations
are the best source for standardized clinical, physical, and physiological data,
and they are the only source of diagnostic data regarding unrecognized and
untreated health conditions. The measurements made in NHANES II are listed 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 trailers 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 equipment.

Pediatric Nutrition Surveillance System

The Pediatric Nutrition Surveillance System is conducted by CDC in con-
junction with more than 30 States. Through this system, the nutritional
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 nutrition-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 sufficiently 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 little 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 malnutrition 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 various sources: Some are derived 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 below 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 levels 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 compatible with nutritional
deficiency. These cutoff values are so Tow that individuals falling 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 nutrient adequacy or
inadequacy.

No cutoff point used in this report differentiates perfectly between
the deficient and nondeficient. The RDA are higher than any deficient intakes.
Thus, the RDA are completely sensitive in picking up inadequate 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 less 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 report 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 levels can be found in Appendix I.
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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presented in the report are shown in Tables I-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 between 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.

Chapter 4 describes certain socioeconomic factors that influence food
intake. Statistically significant results from some studies of the socioeconomic
and other factors affecting 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 Services
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Chart 2. Examination components, by age group: Second National Health and Nutrition Examination Survey, 1976-80

6 months-2 years 211 years

12-19 years

20-74 years
{bile acids test group)

20-74 years
{glucose tolerance test group)

Urine: B-11 years only
Body measurements Body measurements
Physician exam Physician exam
Venipuncture Venipuncture
Dietary interview Dietary interview
... Audiometry: 4-11 years only
Speech test: 4-6 years only
Allergy t2st: 6-11 years only

Dee Spirometry: 6-11 years only

Urine

Body measurements
Physician exam
Venipuncture
Dietary interview
Audiometry

Allergy test
Spirometry

Urine

Body measurements
Physician exam
Venipuncture
Dietary interview

Allergy test
Spirometry: 20-24 years only
Electrocardiogram: 25-74 years only

Chest and neck X-rays: 25-74 years
only

Back X-ray: 25-74 years for men;
50-74 years for women

Bile acids test: 35-74 years only

Urine

Body measurements

Physician exam

Venipuncture

Dietary interview

Allergy test

Spirometry: 20-24 years only
Electrocardiogram: 25-74 years only

Chest and neck X-rays: 25-74 years
only

Back X-ray: 25-74 years for men;
50-74 years for women

Glucose tolerance test
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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

6 months to 2 years

3-11 years

12-19 years

20-74 years
{bile scids group)

20-74 years
fglucose tolerance test group)

Lead: all examinees

Protoporphyrin
2Red blood cell folate

Lead: all examinees of 3-6 years;
odd-numbered examinees
of 7-11 years

Carboxyhemoglobin: even-numbered
examinees

Protoporphyrin
2Red blood cell folate

WHOLE BLOOD
Lead: odd-numbered examinees

Carboxyhemoglobin: even-numbered
examinees

Protoporphyrin
2Red blood cell folate

Lead: odd-numbered examinees

Carboxyhemoglobin: even-numbered
examinees

Protoporphyrin
2Red blood cell folate

Lead: odd-numbered examinees

Carboxyhemoglobin: even-numbered
examinees

Protoporphyrin
2Red blood cell folate

Iron
Total iron binding capacity

2Ferritin

iron
Total iron binding capacity

SERUM
2Ferritin

Pesticides:  even-numbered
examinees

Creatinine

Syphilis

iron

Total iron binding capacity

2Ferritin
Bile acids: 35-74 years only
Cholesterol

Pesticides: all examinees

Creatinine
Syphilis
Iron

Total iron binding capacity

2gerritin

Cholestero!
Triglyceride
High density lipoprotein

Creatinine

Syphilis

Iron

Total iron binding capacity

2Folate 2polate 2Folate ZFolate 2Folate
2, 2 2
24, 28, B2 By2 B12
cen Vitamin A
o Copper Copper Copper Copper
. Zinc 2Zinc Zinc Zinc
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CHAPTER 2
NUTRITIONAL STATUS

Overview

An important determinant of a healthy population is the availability
of food for a safe and adequate diet. In 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 country. The American diet has supported
a 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 last 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 utilization 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 analytical tools to provide
more specificity and sensitivity in these analyses.

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

) What epidemiological, anthropometric, and biochemical evidence indicates
a potential public health concern?

0 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 Committee 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 completeness of the information.

Food components were classified into three categories on the basis of
the completeness of related data: Most complete, less complete, and least
complete. Food components classified as having the most complete data are
those for which the greatest quantity 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
components having the least cgmplete data are those for which neither reliable
dietary nor health data and criteria to evaluate them exist. Included in
this category are 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
public health significance even though information on them included in this
report is very limited.

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 public 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. Nutritional problems resulting
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 nutritional problems than the survey populations have. The President's
Task Force on Food Assistance (1984) reported that almost 1 percent of the
population, or roughly 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 alcohol 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 public health problems
but are not identified by the present National Nutrition Monitoring System.
Diet and health surveys also 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 nutrient varies among individuals. The RDA are intentionally set above
average requirements 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 intakes (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 ratio 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 Monitoring 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
public 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 lower 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 health
priority if experimental evidence indicated a strong association between
its consumption level and disease.

Very 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 liver, 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 long periods
of time Teads to obesity, a risk factor for several chronic conditions--high
blood pressure, increased levels of blood fats (triglycerides) and cholesterol,
heart disease, strokes, non-insulin-dependent diabetes, certain cancers,

‘and many other types of 11 health. In the Nationwide Food Consumption Survey
(NFCS) and the Natijonal 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 Tlow-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 low-nutrient foods, such as alcoholic beverages, fats, and sweets.
Regardless of possible underreporting, most overweight individuals can be
assumed to have a lifestyle 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 fat, saturated fatty acids, cholesterol, and sodium, problems
relate to overconsumption. Clinical, human metabolic, epidemiological, and
animal experimental evidence 1inks cardiovascular diseases to high intakes
of fat (especially saturated fatty acids), and cholesterol. Some epidemiological
evidence and findings from animal studies suggest Tinks 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 is 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 adequate
range of intake for sodium, and other authoritative groups have recommended
specific goals for cholesterol and fat intakes. Dietary recommendations
are discussed in relation 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 generally higher than suggested levels of intake.
This was true for sodium even though estimated intakes did not include all
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. ATlthough
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 level. 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
Tow 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 low intakes among women, which may be
associated with osteoporosis. Levels of calcium in the food supply, household
diets, and individual intakes were low for the population in general, but
intakes for females were especially low. 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 Tower 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 Tow calcium intakes to osteoporosis.

It was concluded that the data are of sufficient strength to warrant
recommending that women have calcium intakes that are higher than the present
RDA. A complex interrelationship of cellular, physiologic, 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. ATthough bone mass decreases with age in all people,
women are at higher risk than men because they have Tess 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 those of white people. This
may partly explain the Tower incidence of bone fractures among elderly black
people despite generally lower calcium intakes.

Iron is a priority because of Tow 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 Tow.

The black population had slightly higher prevalences of abnormal clinical
and biochemical values for iron than the white population had. Dietary intakes
of iron were lower for black males than for white males and were uniformly
low among females. In general, dietary levels 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 Vitamin 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 lifestyles that might lead to a problem
can be identified. 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 population, 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 considerably higher proportion met the RDA in
terms of quantity-to-calorie ratios. This favorable picture of individual
dietary intakes was corroborated by information on household food use from
the 1977-78 NFCS and by information from the U.S. food supply series for
1909-82.

Widespread deficiencies of protein, vitamin A, thiamin, riboflavin,
and niacin still occur in various parts of the world today, and deficiencies,
particularly 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 unlikely 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 low 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 less 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 levels were all within normal ranges, and no consistent patterns
in the prevalence of Tow 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 inadequate intakes of carbohydrate,
vitamin B,,, or phosphorus have been reported in the past in the United States
or elsewhere in the world. Carbohydrate is of interest primarily as a source
of energy in diets. 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 relatively high
levels 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 vegetariansS, especially 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
status. Limited available information indicates Tow dietary levels 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 limited, 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, especially the fluoride content;
and oral hygiene. The U.S. food supply series, which is a source of infarmation
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. Departments of Agriculture and Health
and Human Services (1980 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 declined since the
beginning of the century. No information on levels of dietary fiber ingested
by individuals is available frem national surveys.

Vitamin B Tevels in the U.S. food supply, household diets, and
individual intakes 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 progein 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 levels of this vitamin
were not consistently associated with ecenomic status. Moreover, assessments
of vitamin B, are less reliable than these for other nutrients because of
weaknesses ig the 1977 data base on the vitamin B, content of foods.

Food composition data on folacin and zinc were so Tlimited that their
content in individual diets was not estimated. Estimates of folacin and
zinc levels are from the U.S. food supply series only. Levels of folacin
and zinc provided by the U.S. food supply per capita per day are below the
RDA, but the basis for these RDA are thought to be less reljable 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 levels in comparison with
the RDA, but some authorities beTieve that the RDA for magnesium are unduly
high. 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.

Dietary Guidance

The purpose of this report is to 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 life, diets
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 jn 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
available to Americans are not Tikely to approach toxic levels. However,
toxicity can occur from megadoses of vitamin and/or mineral supplements.

Recommended Tevels 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 all 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 1imited 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 alcohol
by those who choose to consume it and avoidance by pregnant women also 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 financial and time resources, attitudes toward food and health issues, food
preferences, and culinary skills. 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

Dietary data

Health data

Source of data

Source of data

U.S. food NFCS Criteria CDC surveillance Criteria

Data completeness supply for Pregnant for
and food component series Households Individuals assessment NHANES Children women assessment

Most complete
Food energy .......... X X X X X X --- X
Protein ....ccvvennnn. X X X X X --- - X
Vitamin A ............ X X X X X —— -—- X
Vitamin C ............ X X X X X -—- - X
Iron .iiiiiiinnnnnn.. X X X X X X X X

Less complete
Thiamin .....vvvnnnens X X X X - - - _—-
Riboflavin ........... X X X X _— - _—- _——
Niacin (.voevvinnnennns X X X X - _—— ——- —
Vitamin BG ........... X (2) (2) X - - - ——-
Vitamin By, ...oenn... X (2) (2) X --- --- - X
Calcium ..o, vinnnnnns X X X X ——— - _—- _—
Phosphorus .......cc... X X X X —— _— - _—

Least complete
Fat coveennencnnnnnnn, X X X - -—- _— _— —-
Fatty acids .......... X - -— -— - - - -
Cholesterol .......... X - (2) —-- X - - X
Carbohydrate ......... X X X - — - _— _—
Added caloric

sweeteners ......... X --- (2) -—- .- —— - -

Fiber ..ciieiiieennnn, X - --- - - -— - —
Folacin .....ccuvenns X --- --- X --- - —_— X
Magnesium ............ X (2) (2) X - - - ——
Sodium +oveevinennanns --- - (2) X - .- ——- -
ZiNC tivivevennoncnnsns X -—- --- X X --- -—- (3)
Alcohol .ieivennnnnnns (4 ——- S - - - _— X

Fluoride ....cceceuees




LY

Isee discussions of specific food components.
2Food 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.S. 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 Quantity calorie ratio
Warrants priority
status

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

acids ..i.veveennn --- 53 g -—- -—- - --- --- ---
Cholesterol ....... --- 485 mg -—- -—- --- --- --- -—-
Alcohol ........... -—- 21.0 oz --- --- --- --- --- -—-
Vitamin C ......... 57 mg 118 mg 94 147 132 150 59 69
Calcium ....ovenee. 855 mg 890 mg 70 87 81 88 32 47
Iron Li.eeeiiienn. 13 mg 17 mg 86 103 97 104 44 58
Sodium ............ -—- -=- --- -—- --- -—- --- ---
Fluoride .......... --- --- --- -—- --- --- --- ---
Warrants continued

consideration
Protein ...evevennn 46 g 101 ¢ 98 166 164 165 88 100
Total

carbohydrate ,... --- 391 ¢ --- --- --- --- -—- ---
Vitamin A value3... 4,200 IU 7,700 IU 83 133 136 133 50 61
Thiamin .....000ens 1.14 mg 2.09 mg 90 112 115 112 55 73
Riboflavin ........ 1.33 mg 2.37 mg 95 132 132 132 66 88
Niacin,

preformed4,...... 14.8 mg 25.8 mg 94 124 119 125 67 91
Vitamin Bj2 ....... 2.9 mcgqg 9.4 mcg 88 173 171 174 66 82
Phosphorus ........ 853 mg 1,510 mg 97 136 125 138 72 96
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Table 2. Summary of dietary data for food components classified 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 RDA 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 ¢ -—- --- --- --- --- -—-
Fiber ivieieiniennn. -—- -—- -—- --- --- -—- --- ---
Vitamin Bg ......... 1.92 mg 2.01 mg 69 75 74 75 20 25
Folacin ..iivevennnnn 366 mcg 286 mcg -—- --- --- - --- ---
Magnesium .......... 304 mg 335 mg 79 83 78 84 25 a4
Zint tivieienncocens 14 mg 12.5 mg -—- --- --- --- -—- -

1Recommended Dietary Allowances (National Research Council, 1980a), weighted for the sex and age distribution of the U.S.
Eopu]ation 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.

The 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 proportion 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 poverty status
indicator, Per- in thou- Per- Per- Poverty .
and age1 cent sands cent Race Sex Agel cent status Sex Agel
Warrants
priority status
Food energy (over- 28 31,756 60.5 Black Female 45-74 48.3 Below Female 35-74
weight), 25-74 poverty
Cholesterol (high- 22 24,913 35.6 White Female 55-74 35.9 Above Female 55-74
risk serum levels), poverty
25-74
@ Vitamin C (1ow 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 1-2
iron status), 1-74 poverty sexes
Warrants continued
consideration
Protein (low serum 0.1 196 1.2 Black Male 55-74 1.6 Below Male 55-74
albumin levels), poverty
3-74
Vitamin A (low 3 842 6.1 White Female 3-5 6.6 Abaove Female 3-5
serum levels), 3-74 poverty
Requires further
investigation
Zinc (low serum 2 4,113 5.6 Black Female 18-74 6.7 Below Female 3-5
levels), 3-74 poverty

1 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, including 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
jmmediately 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 spontaneously 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 Health 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 "light 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 impossible 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 to his or her height is the best
indicator of the past adequacy of energy intake. Possible explanations for a
lack 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 physiological 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, poultry,
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
levels, average energy levels in diets reported by the survey population would
exceed estimated average energy needs. About one-quarter of this population
had intakes of at least the REI midpoints, and more than one-half (52 percent)
had 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 1ittle for
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males and females over 64 years of age (charts 1-1 and 1-3). Food energy
levels were lowest 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 levels 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 fincome
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 dollar 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 oils group
was the most economical source of food energy. Of the total money value of
food used by households, the largest 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 declines are probably attributable to general changes in the
economy and food availability in the years following World War I, durﬁng 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. Thereafter, 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 energy 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
food supply data are for nutrients in foods at a wholesale or retail level 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
people should weigh more than short people do, a body mass index
(weight/hei htZ) 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 lean, 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
gomen above)poverty level, but this relationship does not hold for men (charts

-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: —184% REI
Age and sex:
Males and females
Under | vear........ 1 182
1=8. . L — &8
Mg les
-18. . ... 87
19-64............... ] 87
B5+. ... .. .. L. [ 83
Females
S-18.. ... ... .. C— 82
19-64............... 78
B5+. .. ... ... . -7

Poverty status and race:

Above poverty, white [T
Above poverty, black [
Below poverty, white [T
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
=)

[\M]
[4]

! 1 1 L 1 2

] 25 S0 75 100 125 150

% Recommended Energy Intake
CREI

IMidpoint of range.
Truncated at 150% REI.
Example: 24% of population had at least 100% REI.

SOURCE: USDA: Data from the Nationwide Food
Consumption Survey.
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Region:
Northeast........... —
North Central....... [:gg
Souih ............... E 81
Uest ................ l:] 87
Urbanization:
Central city........ ] 84
Suburban. .. ...... ... 1 84
Nonmetropolitan..... — 84
Season:
Spring.............. [ 83
Summer. ... .......... ] 84
Fall... ... .. . ... ... 85
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)

1 OO“”“‘A"" T

.\!F
N
| 2
§ V\
- Descending order at \
2 100% REI \\.
3 SOF A children 18years  “B\)
8' B Males 19-64 years \%\%
a X Males 9-18 years M
x ¢ Females 65 years + %Q\Q\
25r O Males 65 years + 2 B
B Females 9-18 years 2 N
@ Females 19-64 years &&,.\
[ J41Y |
L. 1] L 1 —l ‘ﬁ 3
8] 25 S0 75 100 1256 (50
% Recommended Energy Intake

C(REID

1Midpoint of range.
2Equal at 100% REL.
Truncated at 150% REI.
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:
Curnulative percent of population having at
least specified percents of 1980 REI,! by
poverty status and race (3-day average)

10 i
ﬁ‘\ Descending order at 100% REI
A A Above poverty, white
75t \ X Above poverty, black
C \ .
6 | I3 O Below poverty, white
> @ Below poverty, black
o]
5 sot
Q.
Q
Q.
o‘\
N
25¢r x«
i Y 1 2 I-A:'Ag 3
9] 25 50 75 100 125 150

% Recommended Energy Intake
(REID

1Midpoint of range.
Equal at 100% REI.
Truncated at 150% REI.
Example: 25% of above poverty, white population had at least
100% REI.

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

Food energy 1-6. Household diets, spring 1977: Calories
at home, by selected characteristics

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)

{ OOQ—_“A.OA
Ko Descending order at 100% RE|
A X West
c 75t @ North Central
° \ O Northeast
- K A South
S5 50f \({\
o
2 2
N
=l A N
e
Alm
1 L ' L 1 (A el 2
0 25 SO 75 {00 125 150

% Recommended Energy Intake
<R
1Midpoint of range.
Truncated at 150% REI.
Example: 29% of population in the West had at least 100% REI.

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

per person and per dollar’'s worth of food used

Calories per person1 Calories per dollar
2 per day
Income, per capita
Under $2,250............... . ] 2767 PSS 1404
$3,500-4,999............... [ ] 2888 1238
$7.800 and over . ........... - ] 3098 % (%1%
Food staomp pr‘ogram3
Participating.............. C ] 3965 BXXXXXE 1416
Eligible, not participating[” ] 2866 1389
Not eligible............... F 1 3842 1283
Weekly money value of ‘Food3'4
$8-11.99......... ... ..... 12141 1463
$12-15.99. .. ... ... ... ... [ — 1 2682 EXXXXXA 1342
$16-19.99. .. ... ... .. ....... - ] 3164 FREXZXXA 1248
$20-29.99. . ... ... e - ] 3852 RRRXXR 1137
Number of household members ®
P . 1 3189 XXX 1041
B e [ ] 3089 RXEXXA 1238
B or more....... ... ... . ..., f 1 2798 ERRRNES 1398

1Meal-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 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

% ‘[‘_o{‘.cl COlOl"feS/ % money
Calories dollor‘s worth value
of food group
344

S%
Meat, poultry, fish 25 D ore

L) 1)
24% l:l 2456 612.4

C)

Grain products

»

N
=

Milk, cream, cheese

8
]
™
]
)

Fats, oils

(2]
=

Sugar, sweets

® =
= S
e D
®
%
®
®
®
£

Vegetables

a
D
©
®

1
Other protein foods

Fruit

N
®
e
<

Miscel |aneous

ORORORORCRCRC

ORORORC

1Meat, 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 Consumption Survey.

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

years'
¥ U.S. food supply
@® Household divts
150 b A Indwidual intakes
[0}
8
o]
[
>~
) 100 ®---
g >
Q
X
S0+
1]

§ I 1L 1 1. 1 1, 1 1
1910 1920 1930 1940 1950 1960 1970 1980
Year

1y.s. food supply, 1909-13=3,467 Calories/capita/day; household,
1955=3,220 Calories/meal-at-home equivalent person/day;
individual, 1965=2,060 Calories/individual/day (3-day average).

SOURCES: USDA: Data from the U.S. food supply historical
series and 1955, 1965, and 1977-78 food consumption surveys.
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Food energy 1-9. U.S. food supply: Percent of
Calories from carbohydrate, fat, and protein

100
Qa0 | XX Carbohydrate
® Fat

80 - ¢ Protein
nw 70
[
= 601
< s,

T,

_.O 50 - m““"--«.xg_.
o LD NN . SR
O 40| e @@
- O — b
X zo¥™

20|

1 0 Y ————0 o

0L ! 1 I L L | 1
1910 1920 1930 1940 1950 1960 1970 1980
Year

SOURCE: USDA: Data from the U.S. food supply historical
series.
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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
specified levels (3-day average)

100 ——
\ Descending order at
40% of Calories
L 3 - — - Carbohydrate
¢ 75 .\ e
— \. ~— Protein
.a, 1}
S sof \\.
2 “
3 \\
P 3
2st \\
\ N
\
. . \.\:: 1
0 {0 20 30 40 S0 60 70

% Calories

TTruncated at 70% of Calories.
Example: 53% of population had fat intakes above 40% of

Calories.

SOURCE: USDA: Data from the Nationwide Food
Consumption Survey.
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Food energy 2-—1. Percent of males overweight, by race and age: 1976-80

s | 'Y

25—-34 3544 AS5-54 55—-64 6574

5\

NOTE: See text for definitions,
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

. 2
" 7 /
" ” 1 _

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

" N 1 //
1 /

Age in years

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

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

2 Below poverty
EX Above poverty

NDULHMHMHLHARMMIIN

N

14

—44 45-54 5564
Age in ysars

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—5. Percent of males overweight, by age: 1960-62, 1971-74, and 1976-80

Z2 1960-62
XN 187174
=2 197680

Percent
4

8

LI
Mk

D

25-34 3544 45-54 55-64 6574
Age in years

NOTE: See text for definitions.
SOURCE: USDHHS: Data from the National Heaith and Nutrition Examination Surveys.

Food energy 2—6. Percent of females overweight, by age: 1960-62, 1971-74, and 1976-80

1960—-62
XN 197174
a2 187680

Percent
4

NN

N

2534 35—44 4554 55-64 65—74
Age in ysars

NOTE: Data based on nonpregnant females only. See text for definitions.
SOURCE: USDHHS: Data from the National Health and Nutrition Examination Surveys.
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Food energy 2—7. Percent of males severely overweight, by age: 1960-62, 1971-74, and 1976-80
70..

s -

60 1960—52
- 4 DN 1971-74
1976—-80

30+

Percent
4

20
B -
10

5 - 7
.I
0 Z :
25-34 3544 45-54 55-64
Age in years

NOTE: 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
70_.
w—

601 1960—62

XN 1971-74

554 1876—80

50J
45 -
40 -

35

Percent

30
25

20

10+

i

0 ~emusseum

25—~34 35—44 4554 55—64 6574
Age in ysars

NOTE: Data based on nonpregnant females only. See text for definitions.
SOURCE: USDHHS: Data from the Nationa! Health and Nutrition Examination Surveys.
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Protein

Description

Protein is a nutrient required in the diet. It is essential for growth,

development, and maintenance of body tissues and is involved in almost 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 include meat, poultry, fish, eggs, milk, and cheese.

Protein-calorie malnutrition, a life-threatening condition usually caused
by some combination of deficiencies of protein and calories, is still a public
health problem 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 illness.

Dietary intakes of protein are assessed both relative to the 1980 RDA and
relative to the contribution of protein 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 normally 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.
If inadequate intakes occur, they are expected to be few and are probably
in population subgroups, such as the elderly, who report diets providing
protein intakes exceeding the RDA by the smallest margin.

. Dietary levels of protein averaged well above the RDA, and Tow 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, poultry, and
fish group, which also accounted for the largest share of household 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 population 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 similar for males and females 65 years of age and over
(charts 1-1 and 1-4). Intakes by the elderly were the least likely to be at
or above the R[DA; 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). White 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 1is, they obtained less 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 dollar.

Households using food 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
also 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 I 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, poultry, 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 increased 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
responsible 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 beginning of the
century, they provided almost equal 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 malnutrition, 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 albumin (charts 2-3 and 2-4).
Again, mean levels were within normal ranges.

The overall prevalence of low serum albumin 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:

Age and sex:

Males and females

Under | year........ 1 185
=8, . . [ 289
Males

S-18. . ...... ... .. ... 1 196
18-64. . ... ... ... ... 1169
BS+. ... C—] 139
Fgm?ées

18-64. . ... ... ....... — 11423
65+, ... L 1 135

Poverty status and race:

Above poverty, white [ 165
Above poverty, black [ 168
Below poverty, white [ is9
Below poverty, black [—] 187

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

Protein 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)

S 4F“‘*-..‘K
c 75t
Q
=
o]
5 SOF ®  Quantity-to-Calorie ratio
Q. C  Quantity
Q
o
P4
25F
1 1 i L N J 1
0 25 50 75 100 125 150

% Recommended Dietary Allowonces

TTruncated at 150% RDA.
Example: 88% of the population had at least 100% RDA by
guantity, and 99% of the population had at least 100% RDA
by quantity-to-Calorie ratio.

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

[ 1e6 % RDA

Region:
Northeast . ... ....... C——1 167
North Central....... 1 185
South. . ... ... ... ... [ sl
West................ 1172
Urbanization:
Central city........ 1 188
Suburban. . ... .. L. 1 186
Nonmetropolitan..... | — ] o
Season:
Spring.............. 1168
Summer ... .-.......... "1 184
Fall.. ... 0. 1168
Winter. .......... ... | — Y

Protein 1-3. Individual intakes, 1977-78:
Cumulative percent of population having
intakes of at least specified levels (3-day average)

100;

d
N

Y% population
Ul
O

N
n

L Il 1 1 t 11

0 10 20 30 40 50 60 70

% Calories

1Truncated at 70% of Calories.
Example: 40% of population had protein intakes above 17%
of Calories.

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



Protein 1-4. Individual intakes, 1977-78:
Cumulative percent of population having at
least specified percents of 1980 RDA, by sex
and age (3-day average)

100&X '—O‘&——ﬂ.ﬁ

a~§l A\X A\

\ .
<>
Descending order at 100% RDA \

A Children 1-8 years
X Males 9-18 years
Wl Males 19-64 years
X Females 9-18 years

~
(4]
1

population
)
O
T

%4

25F @ Females 19-64 years
O Males 65 years +
{ Females 65 years +
1 1 1 L 1 ) 1
6} 25 50 75 {00 125 150
% Recommended Dietary Al lowances

CRDA

1Truncated 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 percent of population having at
least specified percents of 1980 RDA, by
poverty status and race (3-day average)

i Oar——'l. AW.\
c 75F
0
>
v
2 Sor Descending order at 100% RDA
g_ A Above poverty, white
- X} Above poverty, black
= o5t @ Below poverty, black
O Below poverty, white
1 1 1 1 L] ] 1
0 25 50 75 {00 125 150
% Recommended Dietary Al lowances
CRDAD

TTruncated at 150% RDA.
Example: 89% of above poverty, white population had at
least 100% RDA.

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

(3-day average)

100 %-
c 754 u Descending order at 17% of Calories
.9 @ Females 19-64 years
b { Females 65 years +
S SO+ l M Males 19-64 years
o3 O Males 65 years +
8_ X Males 9-18 years
s X Females 9-18 years
251 A Children 1-8 years
e
L
4 C 1 1 3 1
] 10 20 0 50 60 70

% Calories

T Truncated at 70% of Calories.
Example: 46% of females 19-64 years had protein intakes
above 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)

1 OOA—-EOQ\
75¢ . .
g Descending order at 17% of Calories
= @ Below poverty, black
] X Above poverty, black
5 SOf "4 A Above poverty, white
g' O Below poverty, white
[+}
* 25 R
o
; N\
% 1 L ;1

| L] &l
0 10 20 3% 40 50 60 790

% Calories

Tt runcated at 70% of Calories.
Example: 51% of below poverty, black population hag protein
intakes above 17% of Calories.

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



Protein 1-8. Individual intakes, 1977-78:
Cumulative percent of population having at
least specified percents of 1980 RDA, by region
(3-day average)

1009

Axm @
Rire
A\ .Q
u\..-Q
751 N
o .Q
o Descending order at 100% RDA ‘_\‘_.%
"5 O Northeast \,;05
~
5 S0+ X West
% @® North Central
[oX
A South
N3
251
1 L t ] L 11
8] 25 S0 75 100 125 {50
% Recommended Dietary Allowances
CRDAD

TTruncated at 150% RDA.
Example: 90% of population in the Northeast had at least 100%
RDA.

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

Protein 1-9. Individual intakes, 1977-78:
Cumulative percent of population having intakes
of at least specified levels, by region (3-day
average)

100@——,
0
c 75¢+
Q
= Descending order at
o at 17% of Calories
5 SO0r O Northeast
8‘ A South!
0. ™ West !
x
o5t ® North Central
%
! ] §L’).'Ju_ L@ At L o 2
0 10 20 30 40 50 60 70

% Calories

1Equal at 17% of Calories.
Truncated at 70% of Calories.
Example: 43% of population in the Northeast had protein
intakes above 17% of Calories.

SOURCE: USDA: Data from the Nationwide Food
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

g per parson 1

g per dollar

2 day
Income, par capita
Under $2,250............... [ ] 94 BB 48
$3,500-4,888............... [ ] 181 43
$7.800 and over............ [ ] {15 37
Food stamp pr-<>grc:m3
Participating.............. [ ] 188 50
Eligible, not participatingl 1 97 EXXXXX] 47
Not eligible............... [ 1 196 42
3.4,
Weekly money value of food
$ 8-11.98.................. 7174 50
$12-15.898...... .. ... ... ... I 46
$16-19.88.................. [ 1 118 43
$20-29.98. .. ... .. ... ... [ ] {36 EARARE 40
Numbar of household members
R [ 1 117 EXXX] 38
N [ ] 187 REXREXRL 43
Bormore.................. i ] 98 R 49

1Meal-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 employees.

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



Protein 1-11. Household diets, spring 1977: Contribution of food groups

% total grams/ 1,000 groms/

protein Colories dollar’s worth
of feood group of food group

Meat, poultry, fish e‘”" [ es [ se
Milk, cream, cheese @‘9" [ ]ss [ Jes
Grain products G”" []e2s [ e
Other protein foods' G
Vegetables GS"' HE: [] 2
Fruit €

G

Sugar, sweets

Fats, oils @d% | 1 I] 4
<% l]e |2

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

Miscel l aneocus

0

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

Protein 1-12. U.S. food supply, household diets,
and individual intakes: Percent of base years®

a
(o]
T

Y v
100 T~ e\ SRR

% base years

X U.S. food supply
@® Household diets
A Individual intakes

[l
o
T

1 1 1 I

1 1 L 1 ]
1910 1920 1930 1940 {950 1960 1970 1980
Year

1u.8. food supply, 1909-13=100 grams (g)/capita/day ; 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 1955, 1965, and 1977-78 food consumption surveys.
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1976-80

Protein 2-1. Mean serum albumin for males, by race and age
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Protein 2-2. Mean serum albumin for females, by race and age
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1976-80

Protein 2-3. Mean serum albumin for males, by poverty status and age
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Protein 2-4. Mean serum albumin for females, by poverty status and age
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Fat, Fatty Acids, and Cholesterol

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 structural
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-1ike substances called prostaglandins. Prostaglandins influence
many physiological processes, including gastric secretion, blood pressure
regulation, pancreatic function, and blood coagulation.

Cholesterol, a fat-like 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 protective covering on nerves, the synthesis of vitamin D and some
steroid hormones, the digestion of fat, and the transport of fatty acids.

The cholesterol Tlevel 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 Tow intakes.
Deficiencies of fat-soluble nutrients may be a problem in clinical cases
in which fat absorption is limited. However, deficiencies in fat and
cholesterol are unknown, except for rare deficiencies in polyunsaturated
fatty acids occurring in infants fed nonfat milk formula. Excessive fat
intake is a concern in relation to the deve]opment of obesity, cardiovascular
disease, and some cancers (Chapter 3).

The RDA for fat, fatty acids, or cho]estero] 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
attention on determining both the amounts and types of fat in the diet.
Hence, more information on fatty acid intakes will be available shortly.

Of the 1ipid and lipoprotein measurements made in the 1976-80 National Health
and Nutrition Examination Survey (NHANES II), only serum cholesterol
measurements were available to the Committee. Data on serum triglycerides
and high-density Tipoproteins 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 linoleic 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 o0il 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--Moderation or a reduction in the consumption 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 lowering blood cholesterol
to prevent heart disease), 1985b; Office of the Assistant Secretary for Health
and the Surgeon General, 1979; U.S. Senate Select Committee 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
pubTic. 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 Committee on Nutrition and Human Needs (1977)
recommended 27-33 percent. The National Academy of Sciences, Food and Nutrition
Board, Committee on Dietary Allowances (National Research Council, 1980a)
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 Nutritjon 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 fatty acid in the diet has been recommended by the
U.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 Panel (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
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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) spec1f1cal1y cautioned against exceeding

10 percent of total ca10r1es from polyunsaturates.

At least two groups have stated that recommendations about the Tevel
or proportion of saturated and polyunsaturated fatty acids in the diet are
inappropriate for healthy persons--the National Academy of Sciences, Food
and Nutrition Board, in Toward Healthful Diets (National Research Council,
1980b), and the American Medical Association, Council on Scientific Affairs,
1979.

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 too much or consume less cholesterol, but suggested no target
figures. The U.S. Senate Select Committee on Nutrition and Human Needs (1977)
recommended that healthy Americans Timit their cholesterol intake to 250-350
milligrams per day. The American Heart Association (1978) and a National
Institutes of Health Consensus Development Panel (1985b) recommended 1imits
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 support a guideline on dietary cholesterol for healthy
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
milligrams per day would equal 150 milligrams 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. Health
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 Tlevels 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 lower 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 cholesterol did not differ significantly
by race. Women over 54 years of age, regardliess 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 slightly 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, poultry, 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 cholesterol 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 individuals (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
?Eag iozgercent 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 levels were for individuals 19-64 years of age,
with roughly 60 percent of these groups having intakes of more than 40 percent
of calories from fat. Children under 9 years of age had the Towest 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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Cholesterol 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 I). The cholesterol intake of 58 percent of
the population was greater than 300 milligrams per day; slightly more than
one-third of the population had intakes above 400 milligrams per person per
day. In terms of calorie intake, over two-thirds of the survey population
had cholesterol intakes greater than 150 milligrams per 1,000 Calories; nearly
30 gercent had intakes above 250 milligrams per 1,000 Calories (Cholesterol
1-2).

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.

Dietary 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 absolute amounts and amounts per 1,000
Calories, were highest in the South and West (Cholesterol 1-1 and 1-5).
Cholesterol levels were higher in central cities than in suburban and
nonmetropolitan areas.

Househo1d Food Use

Households with higher income per capita reported 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 households eligible
for the Food Stamp Program, participants used food slightly higher in fat
per person but similar in fat per dollar to food used by nonparticipants.
Compared with higher income households that were ineligible for the program,
participating households used food with the same amount of fat per person
but higher in fat per dollar.

Households using food with higher money value per person averaged
considerably more fat per person but less fat per dollar than did househoids
with Tower 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 oils supplied the most fat per 1,000 Calories of food group, but
the meat, poultry, and fish group was also a concentrated source. The fats
and oils group also supplied the most fat 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 fat provided by the U.S. food supply per capita per
day was lowest 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 1982. During this time, shortening largely replaced lard
as a cooking fat, and use of oils, chiefly salad and cooking 0ils, 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 of animal fat decreased from 83 to 58
percent.

In the meat, poultry, 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 leading source. Fluid whole milk
consumption declined substantially after the middie of the century, and use
of other beverages such as lowfat milks and soft drinks increased.

Data from the USDA food consumption surveys indicate that the levels
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 oils group. It is important to
note that the food supply estimates may include some fat that is lost or
discarded 1in processing, home use, or as plate waste.

Fatty acids--Information on dietary levels of fatty acids was available
only 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,
quantities of various fats and oils available for consumption are estimated
before they are processed into products such as bread, bakery products, and
frozen vegetables or entrees.

The quantities of saturated fatty acids, oleic acid, and linoleic acid
provided by the U.S. food supply increased from 1909-13 to 1982 (Fat 1-9).
The largest increase was in linoleic acid, which almost 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 shortening and margarine also contributed to the trend.

Use of these fats and oils also partly accounts 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 oils 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 fatty acids. Beef and pork provided the major
portion of saturated fatty acids from the meat, poultry, and fish group.
However, since the mid-1970's, per capita consumption of red meat has declined.
Within the dairy products group, changes in consumption affected levels of
saturated fatty acids the same way that 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 Tinoleic acid, 2 percent. In 1982, saturated fatty acids
contributed 14 percent of the calories in the food supply; oleic acid, 17
percent; and linoleic 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 fatty 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 (Cholesterol 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--596
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 milk, butter, and lard.

A1l the cholesterol in the food supply has been provided by four food
groups--eggs; 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, poultry, and fish group increased. In 1982, the
percent contributions of eggs; meat, poultry, 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 declined 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 milk.

Blood Cholesterol
Data on blood cholesterol levels 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:

Age and sex:

Males and females
Under | vear........

1=8. .. ... ..

Males

4

1 37
/1 38

[ 48
 I— 4
[T 41

T/ 39
1 41
/7 38

Povertiy status and race:

Above poverty, white
Above poverty, black
Below poverty, white
Below poverty, black

C——1 41
L1483
IR
Cs3s

% of Calories

Region:
Northeast........... C—
North Central....... [:__lfﬁ
South. ... ... ... L. ] 48
West........ e C—1 4t
Urbanization:
Central city........ 1 48
Suburban. . .......... 1 41
Normetropolitanm. .. .. C— 4@
Season:
Spring.............. | —
Summer . ............. | —
Fall................ I 1
Winter, ... .......... 1 4

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

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

specified levels (3-day average)
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% population
2] ~J
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M Truncated at 70% of Calories.

0 10 20 30 40 50

% Calories

60 70

Example: 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. Individual intakes, 1977-78:
Cumulative percent of population having intakes
of at least specified levels, by sex and age (3-day
average)

1 OOFA—&—OO-X-QV.{ .
=3
75+
Descending order at ‘\\
40% of Calories .

B Males 19-64 years
@ Females 19-64 years
O Males 65 years +

X Males 9-18 years

% population
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Q
1

25F X Females 9-18 years
{ Females 65 years +
A Children 1-8 years

1 1 1 1

4] 10 20 30 40 70

% Calories

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

of Calories.

SOURCE: USDA: Data from the Nationwide 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)

1 OO@E———-—-—-O-“A\
N\
\A. Descending order at 40%
75 of Calories
g i A Above poverty, white
- [ Above poverty, black
"6 QO Below poverty, white
S 50+ @ Below poverty, black
Q.
Q
0.
N3
T 251
1 L 1 [} 1
0 10 20 30 40 50 60 70

% Calories

Tru ncated at 70% of Calories.
Example: 55% of above poverty, white population had fat
intakes above 40% of Calories.

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

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

100p————————, a,
Descending order at 40%
75 of Calories
g % X West
- @ North Central
o O Northeast
S sof A South
Q.
o]
[oR
x
251
L ! K/\ a) 1

I 1 Qb5 et
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% Calories
T Truncated at 70% of Calories.

Example: 56% of population in the West had fat intakes above
40% of Calories.

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

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

by selected characteristics

Income, per ccpo:o2

Under $2,250...............
$3,500-4,999...............
$7.800 and over............

Food stamp progr~::m3

Participating..............
Eligible, not participatingl
Not eligible...............

Weekly money value of food34

$8-11.88..................
$12-15.89. ...... ... .o
$16-19.99. .................
$20-29.99. . ... ... oL

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

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

per person 1

g per dollar

day
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 E—— Y1 RXXXXX] 68
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1 152 XXX 50
] 152 BEXXXA 61
] 131 BRI 65

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



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

% total
fat

Meat, poultry, fish
Fats, oils

Milk, cream, cheese
Grain preoducts
Other protein f'oods1
Vegetables

Sugar, sweets

Fruit

2
Miscel |l anecus

&

NN
X o=

e

ORORORORCRC R0

<14

QQ

grams/ 1,000 grams/
Calories dollar‘s worth
of food group of food group

| = | =
s |s
E E
|2 [

1Meat, 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 Consumption Survey.

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

1U.8. food supply, 1909-13=124 grams (g)/capita/day ; household,
1955=154 g/meal-at-home equivalent person/day ; individual,
1965=99 g/individual/day (3-day average).

SOURCES: USDA: Data from the U..S. food supply historical
series and 1955, 1965, and 1977-78 food consumption surveys.
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Fat 1-9. U.S. food supply: Fatty acids as percent

of base years'
300 ¢
v
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X  Total saturated fatty acids /

200 - /

1u.s. food supply, 1909-13=9.0 grams (g)/capita/day linoleic

..r\l

50 - //\~-/"
o NG

, ~ . N
> . I'\-/ N Mx
o 100W
0]
[o}
Nl
x 50+

1 1 1 I3 L i 1 1
1910 1920 1930 1940 {950 1960 1870 1980
Year

acid; 50.3 g/capita/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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Fat 1-10. U.S. food supply: Percent fat from
fatty acids
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Cholesterol 1-1. Individual intakes, 1977-78: Mean intakes per 1,000 Calories, by selected characteristics
(3-day average)

All individuals: 214 milligrams/1,000 Calories

Age and sex:

Males and females
Under |

el year ... ..... C—1 132
MSITS ) 1194 Regifn: .

—18. ... . y Northeast........... | —— 1
19-64. . . llllllll =—=1% North Centrai.... .. N — ]
BS+. ... . ... e 1 251 South............... [ 229

Females West................ ———— 217

9-18...... ... ..., Urbanization:
19-64. ... ... ....... =—18,c Central city........ —
65+ . . .. ... .. | —— -/ Suburban. ... ... ... .. " 288
Nonmetropelitan. .. .. | nna— -

Poverty status and raoce: S ]
eason:
Above poverty, white [—— 285 Spring. .......c.o.... C———— 1217
Above poverty, black [ 245 Summer.............. C————1212
Below poverty, white [ 224 Fall... ... . ... ... 1214
Below poverty, black [ 25 Winter... ... .. ..... 1213

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

% population
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1Truncated at 400 miltigrams {mg)/1,000 Calories.
Example: 29% of population had cholesterol intakes above
250 mg/1,000 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

| 250 mg/1,000 Calories
O Males 65 years +

M Males 19-64 years
O Females 65 years +
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1Truncated at 400 milligrams {mg)/1,000 Calories.
Example: 43% of males 65+ years had cholesterol intakes above
250 mg/1,000 Calories.

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



Cholesterol 1-4. Individual intakes, 1977-78: Cholesterol 1-b. Individual intakes, 1977-78:

Cumuiative percent of population having intakes Cumulative percent of population having intakes
of at least specified levels, by poverty status and of at least specified levels, by region (3-day
race (3-day average) average)
1 000 ® ———— ) 100@——==p g
Descending order at Descending order at
< 250 mg/1,000 Calories 250 mg/1,000 Calories
st \ @ Below poverty, black ® A South
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1Truncated at 400 milligrams {mg)/1,000 Calories. 1T runcated at 400 milligrams (mg)/1,000 Calories.
Example: 42% of below poverty, black population had Example: 34% of population in the South had cholesterol
cholesterol intakes above 260 mg/1,000 Calories. intakes above 250 mg/1,000 Calories.
SOURCE: USDA: Data from the Nationwide Food SOURCE: USDA: Data from the Nationwide Food
Consumption Survey. Consumption Survey.

Cholesterol 1-6. U.S. food supply: Percent of
base years'
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1.8, food supply, 1909-13=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 Tiver
and muscles as glycogen or converted 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 exclusively 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 Allowances (National Research Council, 1980a),
but several authoritative groups have made recommendations concerning appropriate
intakes or Timits on intake of these food components. Dietary intakes were
compared with these recommendations. Biochemical, hematological, 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 Nutritijon 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)
recommended 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 increasing consumption of complex carbohydrates
and decreasing consumption of refined sugars. Two of the recommendations
in the djetary guidelines of the U.S. Departments of Agriculture and Health
and Human Services (1980 and 1985) relate to carbohydrate: "Eat foods with
adequate 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 implicitly recommend increasing the proportion of carbohydrate
if protein intake remains unchanged. If diets contain appropriate amounts
of protein and fat, the appropriate amount of carbohydrate is that needed
to maintain desirable body 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 some
minerals, they and other added sweeteners contribute 1ittle 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 frequently

and if they adhere to the teeth. Both starches and sugars appear to increase
the risk of tooth decay when eaten frequently, but 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 prevalence of dental caries among schoolchildren and young
adults 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 quantitative
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 complex mixture 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 is composed mostly of
lignin and cellulose. The chemical procedures for determining the crude
fiber content of food, however, destroy some of the components that are not
digested by humans. Hence, levels of crude fiber in food are lower than
the levels 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 insoluble or soluble. Insoluble dietary fiber includes cellulose,
hemicellulose, 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 format1on and thus hastening the passage through the body of stool
and reducing gut exposure to deleterious byproducts. Recent studies indicate
that fiber may protect against some types of cancer, particularly the colorectal
form (National Cancer Inst1tute, 1984).

Most foods of plant origin contain both soluble and insoluble dietary
fiber. Wheat bran contains relatively large 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 Tlevels of crude
fiber in diets, but no information on dietary fiber is available 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 Board (1980a); the U.S.
Departments of Agriculture and Health and Human Services (1980 and 1985);
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 fiber. However, they did suggest including whole-grain cereal products,
fruits, and vegetables in the daily diet.

Major Findings

() Dietary levels of total carbohydrate averaged lower than those recommended
by some authoritative groups. Average levels 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.

° The per capita level of carbohydrate 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 calorie 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
Tevel 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 little 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 Tower income households; that is, they obtained less carbohydrate
per food 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 lTower food costs. The carbohydrate level of household diets differed
Tittle by household size, but smaller households obtained less carbohydrate
return per dollar than did larger households.

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 level 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 mid-1960's to 1977-78.

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 proportion 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 1909-13 (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 period 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 decline 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 more 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 (Crude 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 19 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)

individuals:

All

Age and sex:

Males aond females

[ 143 % of Calories

L1Jnger 1 vear........ ] 45
Mo’] e-s ................ : 47 Reg i on:
9-18. . ... . ... ... .. —— Northeast .. ... ......
19-64. . ... ... ..l — North Cenmiral. .. . ... =%
B5+. ... ... . ... ... C———1 42 South. ... ........ ... ] 43
F“emoles west ................ : 42
9—-18. .. ... 1 46 Urbanization:
19-64. .............. C—1 41 Central city........ 1 42
B5+. ... ... 1 44 Suburban. .. ......... 1 42
Nonmetropolitan. .. .. —
Poverty status and race: Season:
Above poverty, white [ ] 42 Spring.............. 1 42
Above poverty, black [ 42 Summer ... ... 143
Below poverty, white [ 44 Fall................ ] 43
Below poverty, black [ 44 Winter.............. 143

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

Carbohydrate 1-2. Individual intakes, 1977-78:
Cumulative percent of population having intakes
of at least specified levels (3-day average)

Carbohydrate 1-3. Individual intakes, 1977-78:
Cumulative percent of population having intakes
of at least specified levels, by sex and age

(3-day average)

1 00-——ﬁ | ODEM-0— =i
¢ 75 - c 75F
2 o Descending order at
45 -oa 40% of Calories
—3 50 —3 sotb A Children 1-8 years A
O a X Females 8-18 years P
g. 8_ X Males 9-18 years &
s s { Females 65 years +
25+ 251 O Males 65 years + |
@ Females 19-64 years
B Males 19-64 years
1 ! : L 0 1 1 ! ! 1 1 1
0 10 20 30 40 50 60 70 Q 10 20 30 40 50 80 70

% Calories

1T runcated at 70% of Calories.

Example: 63% of population had carbohydrate intakes above

40% of Calories.

SOURCE: USDA: Data from the Nationwide Food

Consumption Survey.

% Calories

TTruncated at 70% of Calories.

Example: 84% of children 1-8 years had carbohydrate intakes

above 40% of Calories.

SOURCE: USDA: Data from the Nationwide Food

Consumption Survey.
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Carbohydrate 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 OC@—-—.—-AN
[ 2
c 75F
Q
-
o
> 50t .
Q. Descending order at 40%
g_ of Calories %
" O Below poverty, white
= o5t @ Below poverty, black
A Above poverty, white
X Above poverty, black
L 1 1 1 | - .i/\ ] 1
0 10 20 30 40 50 60 70

% Calories

Truncated at 70% of Calories.
Example: 71% of below poverty white population had
carbohydrate intakes above 40% of Calories.

SOURCE: USDA: Data from the Nationwide 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)

1009

c 75+

Q

-

o)

a 50 Descending order at

0 40% of Calories

o A South

x 25t @ North Central
O Northeast
B West
Il 1 i .. "SR |

0 10 20 30 40 S0 60 70
% Calories
1 Truncated at 70% of Calories.

Example: 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 capita

g per per‘con1

g per dollar
ay

Under $2,250............... 1 388 KX 156

$3,500-4,9989............... C——— 3097 o 1382

$7.800 and over............ ——————1 382 BXX3 88
Food stamp program3

Participating.............. ] 334 KXIXXR 154

Eligible, not participating— ] 319 XXX {54

Net eligible............ . ] 325 RIXXXA 128
Waekly money value of 'Food3'4

$8-11.99. ..., i 1 248 RXXXXX] 164

$12-15.99. . ... .. i 1 294 RXXXXR 147

$16-19.99. . ...... ... . 1 348 RXXXX 133

$20-29.99. . ... v et 1 483 XXXN {19
Number of household members 5

N et —1 333 XXX 109

1 1 323 RXXXXN 130

B ormore......... .00 1 312 RSN 156

IMeai-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 employees.

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



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

% total
carbohydrate

groms/ 1,000
Calories
of food group

Grain products 642%
Sugar, sweets 623%
Fruit 18%
Vegetables 10%
Milk, cream, cheese 1e%

Other protein 'Fo:acls:1

n
=

Miscel laneocus

Fats, ocils <1%

<1%

Meat, poultry, fish

@@@Q@@@

1Meat, 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 Consumption Survey.

Carbohydrate 1-8. U.S. food supply, household

diets, and individual intakes: Percent of base

% base years

years'
r
150
100 A __ - R
S0 X U.S. food supply
@® Household diets
A Individual intakes

—

1910 1920 1930 1840 1950 1960 1970 1980
Year

1u.s. food supply, 1909-13=490 grams (g)/capita/day ; household,
1955=344 g/menl-at-home equivalent person/day; individual,

1965=210 g/individual/day (3-day average).

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

Ca

groms/ % money
dellar’s worth vaolue
of food group

12%

2 2

n
a2

[
o
N

CAORORORCACROROLC

rbohydrate 1-9. U.S. food supply: Simple

and complex carbohydrate as percent of base
years!

% base vyears
I
(@]

)]
(@]

100 P ~d

—K
N pr

XX Simple carbohydrate

+  Complex carbohydrate
S

1 1 1 L A [} 1 1
1910 1920 1930 1940 1950 1960 1970 1980

Yeor

1u.8. food supply, 1909-13=154 grams (g) simple carbohydrate
and 336 g complex carbohydrate/capita/day.

SOURCES: USDA: Data from the U.S. food supply historical
series and 1955, 1965, and 1977-78 food consumption surveys.
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Carbohydrate 1-10. U.S. food supply, 1909-82: Percent distribution of simple carbohydrate

1847-489 1982

] Sucrose
Lactose
Fructose
Zl Glucose
Ml Maltose

BB Unclassified

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........ Os
1’_8 ................. E14
"oits

to-64. Ll B
65"" ................. Dla
Females :
9-18..... . ... . .. ...

19-64. ... ...l =
B5+. ... .. 1.

Poverty status ond race:

Above poverty, white [ 12
Above poverty, black [ 13
Below poverty, white [ 12
Below poverty, black [ 11

[[112% of Calories

Region:
Northeast........... 11
North Central....... E%IZ
South.......... ... ... 113
West................ ™ 11
Urbanization:
Central city........ 112
Suburban. . ... e 1 iz
Nonmetropolitan..... 112
Season:
Spring.............. /12
Summer . . ... ... .. ..., 112
Fall............ e 112
Winter....... e 1

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)

100

~
Ul
T

population
Ul
(=]
i

%

1 1 P — i 1 1 J 1
0 10 20 30 40 6580 60 70
% Calories

1T runcated 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.

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)

1004,

Descending order at 15%

of Calories
X Females 9-18 years
A Children 1-8 years1
X Males 9-18 years 1
@® Females 19-64 years
M Males 19-64 years
O Females 65 years +
O Males 65 years +

~
Y]
T

% population
[9)]
Q
T

[\
Ul
T

[

]

A\

| A )
0 10 20 30 40 %5 : 68 ,0

% Calories

1Equa| at 15% of Calories,
Truncated at 70% of Calories.
Example: 42% of females 9-18 years had added sweetener
intakes above 15% of Calories.

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



% population

Added sweeteners 1-4. Individual intakes, Added sweeteners 1-5. Individual intakes,

1977-78: Cumulative percent of population 1977-78: Cumulative percent of population
having intakes of at least specified levels, by having intakes of at least specified levels, by
poverty status and race (3-day average) region (3-day average)

100g 1000,

\'
n
T
\l
a
T

Descending order at 15% of Calories
X Above poverty, black
A Above poverty, white
@ Below poverty, black
O Below poverty, white

Descending order at 15% of Calories

A South

@® North Central
O Northeast

X West

Ul
O
¥
% population
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(@]
T
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[
A
N
4

T

1 1 6\A— v 1 L i&\m L5 I 1
9] 10 20 30 43 50 B 79 6] 10 20 30 40 S0 85 70
% Calories % Calories
TTruncated at 70% of Calories. Truncated at 70% of Calories.
Example: 32% of above poverty, black population had added Example: 33% of population in the South had added sweetener
sweetener intakes above 15% of Calories. intakes above 15% of Calories.
SOURCE: USDA: Data from the Nationwide Food SOURCE: USDA: Data from the Nationwide Food
Consumption Survey. Consumption Survey.

Added sweeteners 1-6. U.S. food supply:
Percent of base years’
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cugar
Other?
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1yu.s. food supply, 1909-13=106 grams {g)/capita/day
carbohydrate from total sweeteners; 1 g/capita/day from corn
sugar; 92 g/capita/day from table sugar; 5 g/capita/day from
glucose corn sirup, and 7 g/capita/day from other sweeteners.
U.S. food supply, 1969=1 g/capita/day carbohydrate from high
fructose corn sirup.
Cane, maple, and refiner’s sirups, sorgo, molasses, and honey.

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

95



Crude fiber 1-1. U.S. food supply: Percent of
base years?
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1u.8. food supply, 1909-13=6.1 grams/capita/day.

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

Description

Alcohol (ethanol) is produced by the fermentation of the carbohydrate
in fruit and grain. Alcohol provides 7 Calories per gram, nearly twice as
many calories as carbohydrate. Although the alcohol content of beverages
is known, accurate estimates of consumption are difficult to obtain.

Alcoholic beverages are very low in nutrients, especially in relation
to the calories they provide. Excessive alcohol intake may result in nutrient
deficiencies because of generally poor diets 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 to maintain body weight, nutrient
intakes may be inadequate. In addition, excessive alcohol intake can result
in medical problems, such as cirrhosis of the liver, pancreatitis, and cancer
of the throat. It also contributes indirectly to other physical and mental
diseases. The social and public safety problems arising from alcohol 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 alcohol
consumption: "If you drink alcohol, do so in moderation.” Several authoritative
groups have suggested that pregnant women 1limit or avoid alcohol consumption
and have strongly advised individuals not to drive after drinking.

Major Findings

. Excessive alcohol intake is one of the most 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 reports of the beverage
industry (Alcohol, Drug Abuse, and Mental Health Administration, 1983).

These "disappearance" data overestimate actual ethanol intake because they
include alcoholic beverages 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 consumption of ethanol rose
rapidly (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 slightly and remained relatively
steady at about 2.0 gallons 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 gallons
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 distilled spirits, or 4 fluid ounces of wine. These amounts of
alcoholic 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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Alcoholic beverages 1-1. Apparent U.S.
consumption of ethanol, 1934-83"
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Data through 1969 are for persons 15 years and over; data
from 1970 through 1983 are for persons 14 years and over.

SOURCE: US DHHS: Alcohol and Health. DHHS Pub No.
{ADM) 84-1291. National Institute on Alcohol Abuse and
Alcoholism; Alcohol, Drug Abuse, and Mental Health
Administration. Washington. U.S. Government Printing Office,
1983 and personal communication.
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Vitamins
Vitamin A

Description

Vitamin A, also called retinol, is a fat-soluble nutrient required 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 carotenes. 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 Tarynx. 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 supplements.

Clinical signs of vitamin A deficiency include 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 questionable
because the body is able to store vitamin A for relatively long periods of
time (Underwood, 1984). The Food and Nutrition Board 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 1l years
of age and older 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 equivalents. 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 fruits.

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 carotenes 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 Tow.

. 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 explanation 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.

0 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-1940'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 least 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 least the RDA ratios of vitamin A value to calories,
and 80 percent had intakes of at least 70 percent of the RDA ratios.

Al1 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 adults over 64 years of age than for other age groups {chart
1-3). Other sex and age groups differed 1ittle in dietary levels of vitamin A
value.

Both white and black individuals above poverty level were more likely
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 Towest 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 Program,
participating households used food slightly higher in vitamin A value per
person and also higher in vitamin A value per dollar.

Households using food with higher money value per person 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 larger households.

Vegetables 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 (NHANES II),
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., 1974).

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, low levels
of vitamin A were found in less than 1 percent of all persons 12-74 years
of age.

Mean serum vitamin A levels were within normal ranges regardless 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 physiologically 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 Tower 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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All

Vitamin A value! 1-1. Individual intakes, 1977-78: Mean percent of 1980 Recommended Dietary
Allowances (RDA), by selected characteristics (3-day average)

individuals:

Age and sex:

Males and females

1 133%

RDA

Under vear........ 1 247

1-8......... ... .... 1 168
Males

9-18. . ... ... ..., [ 128

18-64............... /] 123

B5+. ... . [ 144
Females

9—-18. .. ... ... .. | — R

19-64. . ............. —3 127

B5+. . .. 1 163
Poverty status and race:

Above poverty, white [____1130

Above poverty, black [—__1162

Below poverty, white [ 128

Below poverty, black [T 185

Region:
Northeast........... | —
North Central....... [::::j:gg
South............... 1 129
West ... ... ... ..... 1 147
Urbanization:
Central city........ [ 143
Suburban............ C— 132
Normetropolitan..... ——1 127
Season:
Spring.......covvu.. 1 128
Summer . ............. L1137
Fall.. ... . . .. C—_ 138
Winter. . ............ 13

1Calculated as international Units {IU). See discussion of retinol equivalents.

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

Vitamin A value' 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

% population
[/}]

~J
a
T

(o] f ® Quantity-to-Calorie ratio
© Quantity
25F
: . s : ' , 2
o 25 S50 75 {00 125 180

% Recommended Dietary Al!lowances

1Calculated as International Units. See discussion of retinol
equivalents.

27runcated at 150% RDA.,
Example: 50% of the population had at least 100% RDA by
quantity, and 61% of the population had at least 100% RDA
by quantity-to-Calorie ratio.

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

103

Vitamin A value'! 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

~
n

% population
[2]
(@]

N
[4]

g

Descending order at
100% RDA

A Children 1-8 years

{ Females 65 years +

O Males 65 years + "

X Males 9-18 years

@ Females 19-64 years2

B Males 19-64 years®

X Females 9-18 years 3
J

25 50 75 {00 {25 {80
% Recommended Dietary Al lowances
CRDAD

1Calculated as International Units (1U). See discussion of retinol
equivalents.
Equal at 100% RDA.
Truncated at 150% RDA.
Example: 87% of children 1-8 years had at least 100% RDA.

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



Vitamin A value' 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)

i OOEM-\%\
AN
c 751 %ﬁ
S o
-
: N
5 S50f
[« R
8 Descending order at 100% RDA
N X Above poverty, black
25+ A Above poverty, white
@ Below poverty, black
O Below poverty, white
1 1 1 i 1 1 2
0 25 50 75 100 125 150
% Recommended Dietary Al lowances

CRDAD

Tcalculated as International Units (IU). See discussion of retinol
equivalents.
Truncated at 150% RDA.
Example: 54% of above poverty, black population had at least
100% RDA.

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

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 OO0 ey,
.’:%
<
c 751
Q
o
o]
5 S0f
a Descending order at
'y 100% RDA
;K X West
251 O Northeast =
@ North Central
A South
L [ } 2

0 25 50 75 100 125 150
% Recommended Dietary Al lowances

CRDAD

1 Calculated as International Units (IU). See discussion of retinol
equivalents.
Truncated at 150% RDA.
Example: 56% of population in the West had at least 100%
RDA.

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

Vitamin A value! 1-6. Household diets, spring 1977: International Units (1U) per person and per dollar’s
worth of food used at home, by selected characteristics

TU per persor12 IU per dollar

Income, per capita

day

Under $2,250............... 17116 BSOS 3610
$3,500-4,988. . ..... . ... . ... 1 718/ 3878
$7,800 and over .. ... ....... [ ] 8890 RXX3 2871
4
Food stamp program
Participating........... ... 1 8597 3972
Eltigible, not participatingC_____-1 7713 XXX 3738
Not eligible. .. ... ... .. .. [ 8141 RXXX 3218
Weekly money value of food 4.5
$ 8-11.89. .. .. ... .. ... ... ] 5535 3782
$12-15.89. ... ... ... ™™ 7062 BXXXH 3533
$16-19.89. ... ... ... ... [ ] 8653 RXXX! 33806
$20-29.89. . ... . ... .. [ ] 18658 BRAAA 3145
Number of household members ©
P [ ] 11073 EXXXX 3625
G 2  I— A4 % | RRXA 3185
B or more......... ... ... ... 1 6627 ERERS 3310

1CaIculated as {IU). See discussion of retino! equivalents.
Meal-at-home equivalent person.
1976 household income before taxes.
4Data for year 1977-78.
Per meal-at-home 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 IU/1,000 Iu/

Vitamin A Calories dollor’s worth

value of food group of food group
Vegetables G“% [ ]tsves [ ] 1es7

13%
Meot, poultry, fish

Milk, cream, cheese 612.’4 D 2521 D 32589
Grain products e“% ﬂ 1251 I:| 3074
Fruit G

C,

Fats, oils

2 4%
Other protein foods [I 1806 l:] 2692
<1%
Sugar, sweets @ l 71 l 135
3 <1%
Miscel | aneocus @ I 19 IS

Calculated as International Units (1U). See discussion of retinol equivalents.
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 Consumption Survey.

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

w 150T

[

o]

]

>

o 100

[V}

o]

Q0

x 50 I X U.S. food supply
@ Household diets
A Individua!l intakes

1910 1920 1930 1940 1950 1960 {970 198

Year

1Calculated as International Units (1U). See discussion of retinol
equivalents.
U.S. food supply, 1909-13=7,917 |U/capita/day ; household,
1955=8,150 1U/meal-at-home equivalent person/day; individual,
1965=5,441 |U/individual/day (3-day average).

SOURCES: USDA: Data from the U.S. food supply historical
series and 1955, 1965, 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 (mcg/dl)

554

50 2 White

45 B8 Black

35+ ‘ S

30 Z % 2 =
4 / V e X

25 / i: o ': ‘E /i S

20 i. X / R : / :l
15+ 7 EEE / .
. : /

(] / / EE 2 .o .-i -

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
60+
55_

50+

White
X3 Black

45 -

40

N

Serum vitamin A (mcg/dl)

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.
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Vitamin A 2—3. Mean serum vitamin A for males, by poverty status and age: 1976-80
80
55-

Below poverty
45 XA Above poverty

Serum vitamin A (mcg/di)

o R: .’:
0 &= I%—— A :
3-5 6-8
Age in years

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

Vitamin A 2—4. Mean serum vitamin A for females, by poverty status and age: 1976-80
%0-
55
50

ZA Below poverty
.= 24 Above poverty

Serum vitamin A (mcg/d))

3-5 6-8 -1
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.
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Percent

Percent

204

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

White
X Black

N

3-5

%
4 0

6-8
Age in years

9-11

NOTE: Vitamin A measured in micrograms per deciliter (mcg/dl). 0 = Quantity zero. See text for definitions.
SOURCE: USDHHS: Data from the National Health and Nutrition Examination Survey.

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

204

16

“ 4

White
XX Black

N

3-5

Age in years

9-t

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

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

Z3 Below poverty
&8 Above poverty

3-5

SOOCK
e, .‘. .‘A
. OO
.’.'.‘.‘.'.'.‘o
/AN

Ago 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—8. Percent of females with low serum vitamin A
(less than 20 mcg/dl), by poverty status and age: 1976-80

Percent

20+

Below poverty
B3 Above poverty

3-5

Age in years

s-1

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.
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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 néuromuscular

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

] 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 individuals (3-day dietary reports) in the 1977-78
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 least the RDA thiamin-to-calorie ratios, and almost 100 percent had
intakes of at Tleast 70 percent of the RDA ratios.

Dietary levels of thiamin were higher for younger than oider
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 similar age groups,
levels were higher for males than for females.

Thiamin levels differed little 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 little by per
capita income level (chart 1-6). However, higher income households paid
more for thiamin than did Tower income households; that is, they obtained
less thiamin for each food dollar. Among households eligible for the Food
Stamp Program, participants used food slightly 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
slightly 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 Tlower
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 supplied
the most thiamin per 1,000 Calories of food group, but the vegetable group
was almost as concentrated a source. Grain products also supplied the most
thiamin per dollar of food group--at least three times as much as any other
food group.

Historical Trends

The Tlevel 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. Thereafter,
the thiamin level fluctuated but generally 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 t112% RDA

Age and sex:

Males and females

Under | year........ [::-_:] 234
M178 ................. 1 127 Region:
ales
9-18. ... ... 1 122 Northeast........... — 112
19-84. . ............. — 31 North Central....... —— 114
B5+. .. ... .. oo 1114 South............... /1 11
Females West................ C—— 113
818, . . . — 113 Urbanization:
19-64............... [ 182 Central city........ 1 114
BS+. . ... e [ 1126 Suburbanm. . ... ... .. .. 1 112
Normetropolitan.. ... 112
Poverty status and roce: Season:
Above poverty, uhite [ttt Spring. ... 1 1t
Above poverty, black [ 114 Summer . ... ... C— 112
Below poverty, white [ 112 Fall...... ... ...... 1114
Below poverty, black [T 117 Winter. ... ... ....... ] 113

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

Thiamin 1-2. Individual intakes, 1977-78: Thiamin 1-3. Individual intakes, 1977-78:
Cumulative percent of population having at least Cumulative percent of population having at least
specified percents of 1980 RDA in terms of specified percents of 1980 RDA, by sex and
quantity and quantity-to-Calorie ratio (3-day age (3-day average)
aveéage) 100p@
1 B AOunae
TR

d

Ui

~d

an
T

Descending order at
100% RDA
A Children 1-8 years
X Males 9-18 years
X Females 9-18 years
O Males 65 years +
M Males 19-64 years
¢ Females 65 years + \o
@ Females 19-64 years
1 1 1 1 1 3 1 3 1 : 1 \ a1
0] 25 50 75 100 125 150 6] 25 50 75 {00 125 150
% Recommended Diatary Al lowances % Recommended Dietary Al lowances

CRDAD

® Quantity-to-Calcrie ratio
O Quantity

-

[]]
(=]
T

% population
(4]
O

% population

N
n
T
N
(4]
T

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

T Truncated at 150% RDA.
Example: 71% of children 1-8 years 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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Thiamin 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)

1 O0R-EO® ——g s
( ]
75+ %
5 o
-
[+]
5 Sof &
o,
g Descending order at 100% RDA R.
e @ Below poverty, black
™ 25} E Above poverty, black %
A Above poverty, white %
O Below poverty, white
1 1 ' . ! 11
0 25 50 75 {00 125 150
% Recommended Dietary Al lowances
"CRDAD

1Truncated at 150% RDA.
Example: 59% of below poverty, black population had at
least 100% RDA.

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

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

A(\
c 75t &
(o]
"
o}
S 50t 2,
Q,
g_ Descending order at 100% RDA \
@ North Central
x A
x 251 O Northeast K
A South
X West
t ! L ! L v 1
0 25 50 75 {00 125 (180
% Recommended Dietary Al lowances
CRDAD

1 Truncated at 150% RDA.
Example: 56% of population in the North Central Region had
at least 100% RDA.

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 ;d>er‘son1

mg per dollar

per day
Income, per capita
Under $2,250............... I ] 1.91 ESESSA 8,97
$3.500-4,898. .............. [ ] 1.83 B3 8.78
$7.800 and over............ I ] 1.87 K 8.60
Food stamp program
Participating.............. I ] 2.88 8.97
Eligible, not participatingl ] 1.92 RXXX3 0.93
Not eligible......... I | 1 1.93 XX3 8.76
34
Weak!ly money value of food
$ 8-11.99......... . ... ..... 1 1.46 KXXX3 0.89
$12-15.99. ......... ... ... .. I ] 1.74 XXX 0.87
$16-19.99. ... ... ... .. ... .. f ] 2.04 9.88
$20-29.99. ....... ... ... ..., f ] 2.4 B2 8.71
Number of household members
S I ] 2.11 X B.69
B I ] 1.83 KRR 8.77
B or more.........0 .. I ] 1 .91 B3 0.95

1Meal-at—home equivalent person.
1976 household income before taxes.

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

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

% total

thiamin

ea‘.&'/.

204

Brain products
Meat, poultry, fish
Vegetables
Milk, cream, cheese
Fruit

1
Other protein foods
Sugar, sweets

<{%
Fats, oils

R <X
Miscel | aneocus

1I\/Iea'c, poultry, fish mixtures, and eggs, beans, and nuts.

milligrams/
1,000 Calories
of food group

Coffee, tea, alcoholic beverages, and foods of little nutritive value.

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

milligrams/
dollar‘s worth
of food group

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

[

a
o
T

100

% base years

(4]
o
T

X
[ J
o

U.S. tood supply
Household diets
Individual intakes

1910 1920 1930 1940 1850 1960 1970 1980

Year

1U.S. food supply, 1909-13=1.63 milligrams {mg) /capita/day;
household, 1955=1.63 mg/meal-at-home equivalent person/day;
individual, 1965=1.12 mg/individual/day (3-day average).

SOURCES: USDA: Data from the U.S. 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 water-soluble B-vitamin
required in the diet. Riboflavin is an esgential part of enzymes involved
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, 1lips, 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 adequate.

] 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, older 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 Tleast 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 nearly 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 least the RDA.

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

By region, riboflavin levels were lower in the South, especially in
comparison to the West (charts 1-1 and 1-5). Levels of riboflavin differed
little by urbanization and season.

115



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 lower income
households; that is, they obtained less riboflavin for each food dollar.
Among households eligible for the Food Stamp Program, participants used food
higher in riboflavin per person but similar in riboflavin per dollar 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 Tower food costs. Smaller 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 riboflavin 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 level of riboflavin provided by the U.S. food supply was 27 percent
higher in 1982 than in 1909-13 (chart 1-8). Riboflavin Tlevels were Towest
during the World War I era and highest in the mid-1940's. The Tlower levels
in the early part of the century are attributed to Tower 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 consistent trend in riboflavin
levels in recent years.
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Riboflavin 1-1. Individual intakes, 1977-78: Mean percent of 1980 Recommended Dietary Allowances
(RDA), by selected characteristics (3-day average)

All individuals: C——1132% RDA

Age and sex:

Males and females

Under | vear....... - ] 383
1-8. .. . . C— 1868 .
Males Region:
S—-18. ... .. "] 158 Northeast........... 1 131
19-64............... /1 1286 North Central....... 11358
B+ . ... 1129 South. . ... ... ..., C—1 125
Females West R C—1 139
S-18. .. ... . . C—113s Urbanization:
19-84...............  — Central city........ — 1214
B5+. . ... ... .. 1118 Suburban. ... ... ... .. 1133
Nornmetropolitan... .. 1132
Poverty stotus and roce: S .
eason:
Above poverty, white[ 1132 Spring.............. 1138
Above poverty, black ] 123 Summer . . ............ 11132
Below poverty, white[ 1132 Fall... ..o .. ... 1 134
Below poverty, black 1 130 Winter. ... ... ...... 13t
SOURCE: USDA: Data from the Nationwide Food Consumption Survey.
Riboflavin 1-2. Individual intakes, 1977-78: Riboflavin 1-3. Individual intakes, 1977-78:
Cumulative percent of population having at Cumulative percent of population having at
least specified percents of 1980 RDA in terms of least specified percents of 1980 RDA, by sex
quantity and quantity-to-Calorie ratio (3-day and age (3-day average)
average)
10 100Tc><—
W
.. A\
c 7S5t c 75F
Q qQ
-— — Descending order at
g - 100% RDA
—3- 50 [ ] Ouantfty-to-Calorie ratio -5- 50 A Children 1-8 years \
g- O Quantity g- X Males 9-18 years
Q. Q. X Females 9-18 years \
3 3 O Males 65 years +
25t 25F B Males 19-64 years oo
{ Females 65 years + ~
@ Females 19-64 years
1 1 1 L 1 —] 1 L L L L L J 1
0 25 50 75 100 125 150 ¢] 25 SO 75 100 125 150
% Recommended Dietary Al lowances % Recommended Dietary Al lowances
1 CRDAD
Truncated at 150% RDA. 1
Truncated at 150% RDA.

Example: 65% of the population had at least 100% RDA by
07,

quantity, and 88% of the population had at least 100% RDA
by quantity-to-Calorie ratio.

Example: 90% of children 1-8 years 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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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)

{ OOf'-—.
Ni:k
c 75h
Q
-
o]
5 S0t
g' Descending order at 100% RDA
o A Above poverty, white \
= o5t O Below poverty, white &
@ Below poverty, black
X Above poverty, black
1 L L . 1 S| 1
ls] 25 S0 75 100 125 150
% Recommended Dietary Al lowances

CRDA>

1Truncated at 150% RDA,
Example: 87% of above poverty, white population had at
least 100% RDA.

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

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

=
T

% population

50+ ®.
Descending order at 100% RDA \
Xl West (o
L @ North Central
25 O Northeast
A South
I 1 ] 1 1 a1
0] 25 50 75 {00 125 t50
% Recommended Dietary Al lowances

CRDAD

T Truncated at 150% RDA.
Example: 69% of population in the West had at least 100%
RDA.

SOURCE: USDA: Data from the Nationwide Food
Consumption 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

Income, per capita ay
Under $2,250............... [ ] 2.45 1.24
$3,500-4,9899............... — 1 2.56 1.12
$7,800 and over. ... ........ I 1 2.72 RKXXX .88
Food stamp progrom3
Participating.............. [ 1 2.72 1.26
Eligible, not participating[= ] 2.52 XXX} 1.22
Not eligible....... .. ... C 1 2.66 RXXXR .85
Weekly money value of 'Food3’4
$ 8-11.99......... . ... ...... 3 1.95 1.33
$12-15.99. ... ... ... ... ..., — ] 2.480 BXXXX] 1.28
$16~-19.99. . ... . ... ... ..... — 1 2.78 XXX 1.89
$20-29.99. ... .. ... ... ... o 1 3.29 RREXN 0.97
Number of household members
A I ) 2.93 RREXXR .96
G 2 I ] 2.59 BRERER 1.04
6 or more. ................. [ —] 2.58 ESAE 1.29

IMeal-at-home equivalent person.
1976 househald income before taxes.

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

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



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

Milk, cream, cheese
Grain products
Meat, poultry, fish
Vegetables

Other protein foods
Fruit

Miscel | aneous
Sugar, sweets

Fats, oils

% total
riboflavin

mil!igraoms/
1,000 Calories
of food group

milligroms/
dollar‘s worth
of food group

<!’3!%
28 D 1.87

<{%

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

o ®
L
X  U.S. food supply
@® Household diets
A Individual intakes
3

1910 1820 1930 1940 1950 1960 1970 1980
Year

14.8. 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 mg/individual/day (3-day average).

SOURCES: USDA: Data from the U.S. food supply historical
series and 1955, 1965, 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 "preformed" niacin or it may be formed in the body from ingested
protein, specifically, the amino acid tryptophan.

Pellagra 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 problem in the United States. In 1918, 10,000 deaths were attributed
to the disease. Today, this disease rarely occurs in the United States,
largely 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 limited, and niacin formed by conversion could not be calculated.
Therefore, dietary levels of niacin in this report do not include niacin
formed in the body by conversion from protein.

Food sources of preformed niacin include Tiver, peanuts, poultry, red
meat, and legumes. These foods and dairy products and eggs are also 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,
liberates the niacin.

Major Findings

() 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 BDA.
Males and individuals above poverty had higher dietary levels 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,
poultry, 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 the 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 least the RDA, 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 least the RDA preformed niacin-to-calorie ratios, 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 years of age and lowest 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 levels of preformed niacin differed little 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 1ittle 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 included 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 late 1940's
because of the continued decline 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: 1 124% RDA

Age and sex:

Males and females

l#nger | vear........ C— 128
Mcle.s ................ [/ 22 Region:
S-18. . ... .. .. [ 122 Northeast........... 1 126
19-64............... CC—1 134 North Central....... C—1 124
B5+. .. —112s South. . ... .......... L1121
West................ — 127
Females X .
9-18. . .. ... .. 112 Urbanization:
18-64............... | I— et Central city........ 1 126
B5+. .. ... . e C 119 Suburban............ 1124
Nonmetropolitan..... 1123
Poverty status ond race: s
eason:
Above poverty, white L[C__1 124 Spring.............. 11258
Above poverty, black [__1 124 Summer . ............. [——]12s
Below poverty, white [C___J 1186 Fall.... ... ... ... ... [ 124
Below poverty, black T 128 Winter.............. — -

1Does not include niacin that may be formed from dietary protein. See discussion of niacin equivalents.

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

Preformed niacin! 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)

A
e e T

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-Calorie

ratio (3-day average)
1 00% O

~
a1
—T
~]
4]
1

Descending order at
100% RDA
B Males 19-64 years
O Males 65 years +
® Females 19-64 year52
A Children 1-8 years?

@ Quantity-to-Calorie ratio
O  Quantity

% population
[4)]
O
% population
0
(@]}
L

25 L 25t X Males 9-18 years?
{ Females 65 years +
X Females 9-18 years
1 1 1 1 A 1 2 1 1 A 1 1 1 ] 3
0 25 50 75 100 125 150 g 25 50 75 100 125 150
% Recommended Dietary Allowances % Recommended Dietary Allowances

1poes not include niacin that may be formed from dietary CRDAD

protein. See discussion of niacin equivalents.

2Truncated at 150% RDA.
Example: 67% of the population had at least 100% RDA by
guantity, and 91% 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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1Does not include niacin that may be formed from dietary
pratein. See discussion of niacin equivalents.

2Equal at 100% RDA.
Truncated at 150% RDA.
Example: 75% of males 19-64 years had at least 100% RDA.

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



Preformed niacin’ 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)

RN

x.
\\

75F

c
g
- . »,
o Descending order at 100% RDA
2 S0 (X Above poverty, black
2 A Above poverty, white
e QO Below poverty, white2
25} @ Below poverty, black 2
L 1 1 | R i N —1 3
0 25 50 75 100 125 1S5S0
% Recommended Dietary Allowances
CRDAD

1Does not include niacin that may be formed from dietary
protein. See discussion of niacin equivalents.
Equal at 100% RDA.

3Truncated at 150% RDA.

Example: 69% of above poverty, black population had at least

100% RDA.

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

% population

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

1 OGP——-——-—..L.K

ya
75+ ‘e
@,
=01 %
Descending order at 100% RDA Ay
O Northeast
st ® North Central A.\
X West
A South
i L 1 1 L. el 2
o] 25 50 75 100 125 {50
% Recommended Dietary Allowances
CRDAD

1Does not include niacin that may be formed from dietary
protein. See discussion of niacin equivalents.
Truncated 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: Milligrams (mg) per person and per dollar’s worth of
food used at home, by selected characteristics

mg per per‘s;or*-2 mg per dollar
. per day
Income, per capita
Under $2,250............... C 125.3 B 12.8
$3,500-4,899...............  — 1 26.5 XXX 11.4
$7.800 and over............ C 1 29.6 RKXXX3 9.6
Food stamp pr‘ogr‘om4
Participating.............. — 1 28.2 KXXXXX 13.0
Eligible, not participatingLC ] 26.0 12.6
Not eligible....... ... ... .. — 127.9 11.@
Waeakly money value of 'IFood'4'5
$ 8-11.99...... .. .. ......... [——— 1 19.5 EXXXXX] 13.3
$12-15.98. . .. ... ... ... .. C ] 24.2 EXXXXX] 12. 1
$16-19.99. . ... ... ... . ..., — 1 29.1 BRXXXX2 11.4
$20-29.99. ... ... ... .. [ 1 35.7 BRRXXd 18.5
Number of household members
O [ ] 3.7 RREXXX] 10.8
G 2 [ 1 27.9 PRERRXR 1.2
6 or more. ... ... ... ........ [ ] 25.9 BEERERI 12.8

1Does not include niacin that may be formed from dietary protein. See discussion of niacin equivalents.

Meal-at-home equivalent person.
31976 household income before taxes.
Data for year 1977-78.
Per meal-at-home equivaient person per week.
Excludes roomers, boarders, and employees.

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 milligroms/ milligrams/
preformed 1,000 Calories dollar’s worth
niacin of food group of food group

Meat, poultry, fish stz []13.4 [] 121
Grain products 633% D 13.9 [ st.s
Miscel | aneous - Gm [ ]sss []1a.4
Vegetables @9“ [] 140 []e.8

Other protein 'Fooc:ls3 GS% D 9.7 D 14.4

3%

Fruit G [] 6.8 IEX:
2%

Milk, creom, cheese @ I 1.3 ﬂ 1.7
1%

Sugar, sweets G |0.7 I 1.3
<%

Fats, oils @ l<0.1 |<B.1

1Does not include niacin that may be formed from dietary protein. See discussion of niacin equivalents.
Coffee, tea, alcoholic beverages, and foods of little nutritive value.
Meat, poultry, fish mixtures, and eggs, beans, and nuts.

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

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

a
o

100

% base years

I~ X U.S. food supply
@ Houschold diets
A Individual intakes

[4]
[e]

—]

1 1 L 1 1 1 1 ]
1910 1920 1930 1840 1950 1960 1970 1980
Year

1Does not include niacin that may be formed from dietary
protein. See discussion of niacin equivalents.

2.8, food supply, 1909-13=19.0 milligrams {mg)/capita/day;
household, 1955=19.0 mg/meal-at-home equivalent person/day;
individual, 1965=16.3 mg/individual/day (3-day average}).

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

Description

Vitamin Bg is a water-soluble nutrient required 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 adults 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 Tower blood levels of vitamin Bg during pregnancy and to produce infants
with lower levels. If 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 also a concern because of possible
damage to 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 available from national surveys. The RDA are 2.2 milligrams 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 levels of vitamin Bg averaged below the RDA. 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 older individuals.

) Dietary levels of vitamin Bg did not appear to be consistently askociated
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). In 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 little 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 least 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, poultry, 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 low-cost sources.

Historical Trends

The level of vitamin Bg provided by the U.S. food supply was highest in
1909--2.22 milligrams per capita per day (chart 1-8). It then fluctuated
downward to a Tow 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 from 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 1-1. Individual intakes, 1977-78: Mean percent of 1980 Recommended Dietary Allowances
(BDA), by selected characteristics (3-day average)

All individuals: 1 75% RDA
Age and sex:
Males and females
?nger | vear........ 1 138
MSle.s ................ ] 97 Region:

-18. ... | mm— =1 Northeast........... C—1 76
19-64............... — 79 North Central....... | — Zs
65+, ... . 7 South............... 72

Females West................ 1 8@
9=18. . ... ... ... — 73 Urbanization:
18-64. . ............. [ 6@ Centrol city........ 1 76
B5+. ... 82 Suburbon. ... ........ 1 76
Normetropolitan..... [ 74
Poverty stotus ond race: Season:
Above poverty, white [_175 Spring.............. C 75
Above poverty, black [175 Summer . ... ... 176
Below poverty, white []74 Fall .. ... .. . .. ... —17s
Below poverty, black [ ]74 Winter.............. 174

1See discussion.

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

Vitamin Bg' 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)
1o

¢ 75t
Q
-
o]
5 SO0F
Q.
g_ ® Quantity-to-Calorie ratio
O Quantity
= 25
25
L L 1 L 't JZ
0 25 50 75 100 125 150

% Recommended Dietory Allowonces

1See discussion.

2T uncated at 150% RDA.
Example: 19% of the population had at least 100% RDA by
quantity, and 25% of the population had at |east 100% RDA by
guantity-to-Calorie ratio.

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

% population
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Vitamin Bg ! 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)

100yl Descending order at

o{ 3 100% RDA
\ A Children 1-8 years

X Males 9-18 years
B Males 19-64 years
® Females 9-18 years
O Males 65 years +

{ Females 65 years +
™ \. Females 19-64 years

A

~
(4]
T

25r \
\ .%\
L L 4 1\0 -@ 2
0 25 SO 75 100 125 {50
% Recommended Dietary Al lowances

CRDAD

1see discussion.
2Truncated at 150% RDA.
Example: 41% of children 1-8 years had at least 100% RDA.

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



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)

1008
Descending order at 100% RDA
A Above poverty, white2
c 751 ) B3 Above poverty, black 2
0 O Below poverty, white 2
_.6 @ Below poverty, black
a SOt >4
Q
Q.
x o5 §§§§$
.~zbm\
Dy
g] 25 S0 75 100 125 150
% Recommended Dietary Al lowances
CRDAD

15ee discussion.

2Equal at 100% RDA,
Truncated at 150% RDA.
Example: 19% of above poverty, white population had at
least 100% RDA.

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

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

1009~y
O Descending order at 100% RDA
X West
75+ @ North Central 2
5 W O Northeast 2
- A South
-
[o]
?31 50 \
0 AQ§§§>
[o N
x \
=l A%E\
A
Q§A
[ 1 L 1 L 4 3
o] 25 S0 75 1090 125 150
% Recommended Dietary Al lowonces

CRDAD
1see discussion.
Equal 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 By 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‘sonz mg per dol lar
. ay
Income, per capita
Under $2,250............... { 1 2.04 S | .84
$3,500-4,989............... [ 1 2.14 XXX 0.92
$7,800 and over............ C 1 2.48 .78
Food stamp program
Participating.............. [ ] 2.30 KK 1.06
Eligible, not participating™” 1 2.87 1.081
Not eligible......... a5 = ] 2.25 RXXXX3 @.88
Heakly money value of food ’
$ 8-11.98. ... . ... .. . ... C——_—_—11.58 KXXXXXH 1.88
$12-15.99. ... ... . ... .. [ ] 1.86 T RXXXXXY ©.88
$i16-19.89. ... ... ... ... .. [ ] 2.34 REZZXR B.82
$20-28.99. . ... ... [ ] 2.87 BEREXXRA 0.85

Number of householid members

—~ ] 2.48 RXXXZ B.82

1 2.24 REXX™A 8.88

] 2.86 ESESSEA 1 .83

1see discussion.
Meal-at-home equivalent person.

31976 household income before taxes.

4Data for year 1977-78.
Per meal-at-home equivalent person per week.
Excludes roomers, boarders, and employees.

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



Vitamin B; ' 1-7. Household diets, spring 1977: Contribution of food groups

% total milligroms/ milligrams/ % money
Vitamin B6 1,000 Calories dollar‘s worth value
of food group of food group

34%

Meat, poultry, fish 034% [:, 1.02 D 2.8t
224 D 2.69 |:| {.68
1k [ ]e2e [ ]t.30

12%
Grain products

N

Vegetables

N
®

Milk, cream, cheese

g
C
®
@
L]
®
X

Fruit

D
x

N

R
®
©
®
W
o

2
Other protein foods

Miscel laneous

n

B3
©
~
=

—
[\
n

)
o
S

Sugar, sweets

olofofofefele
|

=T 0¢

nlofololelatelc

<%

A
(W]
[
A
[\
[N
w
xX

Fats, oils

1See 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 Consumption Survey.

Vitamin Bg' 1-8. U.S. food supply: Percent
of base years?

[4)]
(@]
T

TNASA N

% bose years
(@]
(@]

an
o
T

1 1, 1 1 L. 1. L 1.
1910 1820 {930 1840 1850 1860 1970 1980
Year

1See discussion.
U.S. food supply, 1909-13=2.17 milligrams/capita/day.

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

Description

Vitamin B1p is a water-soluble nutrient required in very small amounts in
the diet. Vitamin Byp is a collective term referring to a group of
substances, known as cobalamins, with similar biological activity.

Vitamin Byo 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 Bis and
the vitamin folacin.

Vitamin By deficiency results in a particular type of anemia, known as
pernicious anemia, and in neurological damage if deficiency is prolonged.
Dietary deficiency may occur among vegetarians who consume no animal foods
over a long period of time. Young children of strict vegetarians are the most
vulnerable. Vitamin Bio deficiency is almost always caused by a lack of
"intrinsic factor," a substance produced in the stomach which is necessary for
vitamin B1o absorption. It is also caused, although rarely, by parasitic
interference with absorption. Even after surgical removal of the stomach,
sufficient vitamin B12 is stored in the liver to prevent the occurrence of
deficiency for several years. Sporadic vitamin Bjp deficiency caused by
insufficient intrinsic factor is a commonly seen clinical problem, but it is
not related to dietary intake.

Dietary intakes of vitamin Bip are assessed relative to the 1980 RDA, but
biochemical, hematological, or other health indicators of vitamin Byo status
were not available from national surveys. For individuals 7 years of age and
older, the RDA are 3.0 micrograms per day.

Vitamin B1o 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 Bjo.

Major Findings

. National survey data indicate that the vitamin B12 intake of the U.S.
population is adequate.

) Dietary levels of vitamin By 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 By appeared to be positively associated with
economic status.

. Major sources of vitamin Byp in household diets were the meat, poultry,
and fish group, followed by dairy products.

) Vitamin By 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 B12 jintakes by individuals (3-day dietary reports) in the
1977-78 Nationwide Food Consumption Survey averaged 173 percent of the RDA
{Vitamin By2 1-1). Two-thirds of the survey population had intakes of at
lTeast 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
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at least the RDA vitamin Bj2-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 B12 were notably higher for males than for
females (charts 1-1 and 1-3). Males 65 years of age and over had lower
dietary levels of vitamin Bi2 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 Bj2 intakes of at
least the RDA (chart 1-4). Dietary levels of vitamin Bi2 did not differ
consistently by race.

Levels of vitamin By2 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 B2 per person than did lower income households (chart 1-6).
However, higher income households paid more for vitamin Bjp than did lower
income households; that is, they obtained less vitamin Bi2 for each food
dollar. Households participating in the Food Stamp Program used food higher
in vitamin B12 per person and per dollar 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 B2 per dollar than did households
with Tower food costs. Smaller households used food with more vitamin B12 per
person than did larger households, but vitamin Bj2 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 vitamin B12 per 1,000 Calories, but the dairy group
provided more vitamin B12 per dollar.

Historical Trends

The level of vitamin By2 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). In 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 Bi2 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:

Age and sex:

Males and females

Under | vyear........ =

1=8. .. . [—] 166
Males

S-18. ... .. ... ... [ 208

19-64............... 1 289

65+ . . .. 1 192
Fgm;:sles

19-64............... C— ::?

B5+. .. ... [ 158

Poverty staotus and race:

Above poverty, white[—— 172
Above poverty,
Below poverty,

Below poverty,

white 1 161

black 1 i88
black — 192

[ 1173% RDA

Region:
Northeast........... C—— 178
North Central....... ] 169
South. . ... ... ... ... [ 164
West................ 1 191
Urbanization:
Central city........ ———— 182
Suburban. . .......... | — A
Nonmetropolitan..... 1188
Season:
Spring.............. C—— 1174
Summer . ... .......... 1172
Fall................ 1178
Winter. ............. [ 1868

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

Vitamin B, 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

]
4]
T

- ® Quantity-to-Calorie ratio
©  Quantity

% population
[41]
[w]

N
N
T

\ 1 1 1 L 3 1
o 25 50 75 100 125 150

% Recommended Dietary Al lowances

TTruncated at 150% RDA.
Example: 66% of the population had at least 100% RDA by
quantity, and 82% of the population had at least 100% RDA
by quantity-to-Calorie ratio.

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

Vitamin B,, 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)

Descending order at
100% RDA

X Males 9-18 years
B Males 19-64 years
A Children 1-8 years
O Males 65 years+1 e

X Females 9-18 years 1 \\
@ Females 19-64 years
¢ Females 65 years +

% population
m
=
1

[\
N
T

| 1 1 L 1 12
0 25 50 75 100 125 150
% Recommended Dietary Al lowances

CRDAD

TEqual at 100% RDA.
2Truncated at 150% RDA.
Example: 87% of males 9-18 years had at least 100% RDA.

SOURCE: USDA: Data from the Nationwide Food
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)

1 Om.g‘%
LINS
\,
Q
c 751+
o]
-
e}
5 50
Q
g Descending order at 100% RDA
x A Above poverty, white
25F @ Above poverty, black
O Below poverty, white
@® Below poverty, black
1 L 1 1 L ] 1
0 25 50 75 100 125 150
% Recommended Dietary Allowances

CRDA>

1Truncated at 150% RDA.
Example: 68% of above poverty, white population had at
least 100% RDA.

SOURCE: USDA: 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)

100G —————pne
Be
‘\ﬁ\\
75 A\Q§
o ]
c
6 g
K Y
3 50| pescending order at 100%RDA A\%\\.‘m\
8‘ X West A\%.
e @ North Central A\~
X 25t O Northeast
A South
f 1 1 1 ! 11
0 25 S0 75 100 125 SO
% Recommended Dietary Al lowances

CRDAD

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
mcg per person

mcg per dol lar

. 2 per day
Income, per capita
Under $2,250............... " 15.65 g 2.87
$3,500-4,999............... " 75.80 8 2.48
$7.800 and over............ [ ] 7.58 K 2.45
Food stamp program
Participating.............. [ 1 7.41 3.29
Eligible, not participatingi_———1 5.77 3 2.80
Not eligible.. ... ... ... ... [ 36.18 X 2.44
Weakly money value of 'Food3’4
$ 8-11.99.... .. ... ... ... . 1423 RX 2.89
$12-15.89. . ... ... ... [ _———15.45 X1 2.73
$16-19.99. . ... ... . ......... "1 6.48 R 2.54
$20-29.89. ... ... ... C 1 8.6 B 2.38
Number of household members
o [ ] 8.48 3 2.78
1< 2 [ 16.86 R 2.43
B or more. ... ... . ..... . .... [ ~35.57 E&d 2.78

1Meal-at—home equivalent person.
1976 household income before taxes.

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

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

% total micrograms/ micrograms/ % money
Vitamin B12 (.000 Colories dollar‘s worth value
of food group of food group

Meat, poultiry, fish es‘m I:l 4.54 I:I 4.09 634%
Milk, cream, cheese 029% [:1 4.68 l::J .05 Gtz:f.
Other protein 'I"oodzs1 @g% l:l 3.58 D 5.28

Brain products @7% HB.S@ D 1.47

¢,

€,
Fats, oils @‘”‘ [ .09 ﬂ 0.43 63"

¢,

Sugar, sweets @““ | o.07 |e.13 o%
Vegetables N | 0.0 | o4 G‘z"
Miscel laneous G“” ke o1 ke .ot @8%
Frult @"” |<e.21 2 @8“

1Meat, poultry, fish mixtures, and eggs, beans, and nuts.
Coffee, tea, alcoholic beverages, and foads of little nutritive value.

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

Vitamin B, 1-8. U.S. food supply: Percent
of base years'

@
(=]
1

WW

% base vears
o
o

(4]
o
T

p— |

18910 1920 1930 1940 1950 1960 {970 1880
Year

1u.s. food supply, 1909-13=8.2 microgrars/capita/day.

SOURCE: USDA: Data from the U.S. 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 required 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 health 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 Tliver, dark-green leafy vegetables,
dry beans, peanuts, and wheat germ. The ability of the body to utilize the
folacin 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
low levels available for consumption per capita. The Committee is concerned
that the RDA for folacin are based on limited 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 vegetables;
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 supply was highest in
1945, 335 micrograms per capita per day, and Towest in 1964, 267 micrograms
per capita per day (Folacin 1-1). Early in the century, vegetables 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
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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'

0 1501

C

g

0

>
0100M
“
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Q

X s0r

1 1 1 1 1 1. 1 1
1910 1920 1930 1840 1950 1960 1970 18980
Year

1U.s. food supply, 1909-13=316 micrograms/capita/day.

SOURCE: USDA: Data from the U.S. food supp!y historical
series.
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Vitamin C

Description

Vitamin C, 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 other vitamins
from oxidation. Vitamin C deficiency causes scurvy, which is characterized

by weakness, hemorrhages in the skin and gums, and defects in bone development
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 biochemical 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 suggests
that vitamin C can inhibit the formation of some carcinogens and that the
consumption of foods containing vitamin C is associated with a lower risk

of cancers of the stomach and esophagus (National Research Council, 1982).
However, possible harm from megadoses of vitamin C is also a concern (National
Research Council, 1980a).

The foods highest in vitamin C are citrus fruits. Other fruits, tomatoes,

potatoes, and dark-green vegetables also contain relatively large amounts
of this vitamin.

Major Findings

Dietary levels of vitamin C 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 serum vitamin C levels occurred in only about 3 percent of the population
aged 3-74 years. Low serum vitamin C Tevels were found most often among
those over 12 years of age who had Tow intakes of vitamin C 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 vegetables.
These food groups were also relatively low-calorie, economical sources
of vitamin C.

Vitamin C provided by the U.S. food supply in 1982 (118 milligrams per
capita per day) was about 10 percent higher than at the beginning of
the century.

Individual Intake

Vitamin C 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 least 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 population 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). Levels were highest for children under 1 year of age,
followed by males 9-18 years; they were lowest for females 19-64 years of
age.
Individuals 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 C 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 C 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
slightly higher in vitamin C per person than did nonparticipants but similar
in vitamin C per dollar. Compared with higher income households that were
ineligible for the program, participating households used food slightly Tower
in vitamin C per person but slightly 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 s1ightly more vitamin C per dollar 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 C 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. food 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 C

In the 1976-80 National Health 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, lTow serum
vitamin C is defined as less than 0.25 milligram per deciliter.
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Mean levels of serum vitamin C were within the acceptable range regardless
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 lower mean levels than females for all the adult age
categories.

Charts 2-5 and 2-6 show the prevalence of low serum vitamn C 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 males 55-74 years of age having the highest proportion
of low values (16 percent).

With respect to poverty status (charts 2-7 and 2-8), the prevalence
of low serum vitamin C 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 levels of serum vitamin C. Adults who smoked cigarettes and seldom
or never used vitamin and/or mineral supplements had a much higher prevalence
of lTow serum vitamin C values than would be expected 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 Tless
than 2 percent of the group with low 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 lTow serum vitamin C levels was 1 percent
or less, regardless of age, sex, or income. However, among irregular users
and those who did not use supplements, persons below poverty level had higher
prevalences of low serum vitamin C. Men below poverty level who were 45-

74 years of age with irregular or no supplement 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 low 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 lifestyles that place them at
high risk of poor vitamin C 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 levels 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)

All individuals: 1 147% RDA

Age and sex:

Males and females

Under | vear........ 1 226
M1_18 ................. C—1 166 Region:
g—?? ................ 1174 Northeast........... — 160
18-64............... : 145 Norih Cen{:rol ....... 1 147
BS+ . . e 153 SZ:%I’\ ............... %131
................ 159
stfées .............. — is2 Urbanization:
19-64............... — 128 Central city........ 1 152
B5+. ... ... .. | I - Suburban. .. .........  — 1=
Normetropolitan..... — 136
Poverty status and race: Season:
Above poverty, white [C_____1149 Spring.......voueuen [ 151
Above poverty, black [ 182 Summer .. ............ 1 182
Below poverty, white 1125 Fall.. .. oot [ 148
Below poverty, black [C] 138 Winter.............. C—] 146

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

Vitamin C 1-2. Individual intakes, 1977-78: Vitamin C 1-3. Individual intakes, 1977-78:
Cumulative percent of population 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 and age (3-day average)

(3-day average)

1000~ 100)

~
[
4

@,
~ \ <
L}
75F )
Descending order at\\
100% RDA
| ®  Quantity-to-Calorie ratio \D\\

sol X Males 9-18 years
O Quantity A Children 1-8 years
{ Females 65 years + \
O Males 65 years +
25F [® Females 9-18 years
B Males 19-64 years
@ Females 19-64 years

% population
n
(=]

% population

[\
[
T

L : 1 i 1 3 1

0] 25 S0 75 t00 125 150 o 25 50 75 100 125 150

% Recommerded Dletary Allowances % Recommended Dietary Al lowonces

CRDAD

T Truncated at 150% RDA.
Example: 59% of the population had at least 100% RDA by
quantity, and 69% of the population had at least 100% RDA by
quantity-to-Calorie ratio.

1T runcated at 150% RDA.
Example: 70% of males 9-18 years 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 C 1-4. Individual intakes, 1977-78: Vitamin C 1-5. Individual intakes, 1977-78:

Cumulative percent of population having at Cumulative 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)

100y 1 oo?\mK

\J

[
T
\'
N

Descending order at 100% RDA
Xl Above poverty, black

% population
Ul
O
T

% population
U
O
T

X West

Descending order at 100% RDA A\A{\

O Northeast A

251 A Above poverty, white 25+
@ Below poverty, black @ North Central
QO Below poverty, white A South
] 1 L 1 [] ) 1 L 1 1 1 J 1
0 25 S0 75 {00 125 150 0 25 50 75 100 125 150
% Recommended Dietary Allowonces % Recommended Dietary Al lowances
CRDAD CRDAD
Truncated at 150% RDA. TTruncated at 150% RDA.
Example: 63% 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: USDA: Data from the Nationwide Food
Consumption Survey. Consumption Survey.

Vitamin C 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 mg per dollar
per day
Income. per capita
Under $2,250............... 1 119 SO 68
$3,500-4,898............... I — 136 58
$7.800 and over ... ......... I 1 {65 853
Food stamp program
Participating.............. I —1 132 KXXA 61
Eligible, not participatingl 1 {23 (53%]
Not eligible..... ... ... ... I 1 141 [RXXXX] 56
3.4
Weakly money value of food
$8-11.88........ ... ..., — 1893 63
$12-15.88. . ..., ... ... | —— EXXXXX] 6
$16-19.99. . . ... ... . .. I 1 147 RXXXX}Y 58
$20-29.99...... ... .. [ ] 187 55
Number of househeold members
L SO GO [ 1 {96 B&XXXXZ 64
5 70 I ] 142 RREXX 57
B OF MOFC. .« v iiiie e 1 118 BREEXS 58

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

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

Fruit

Vegetables

% total milligrams/
Vitamin C 1,000 Colories

of food group

46%

@
034%

Sugar, sweets @‘a% ] +
Grain products @6% [ 11
Milk, cream, cheese 63% | 11
Meat, poultry, fish G'% K
Other protein foods () |«
Fats, oils o |<t

Miscel | anecus

G’d% |<1

1Meat, 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 Consumption Survey.

milligrams/
dollar’s worth
of food group

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

years'!
150 [
: 4
O P
g S
) A
o 100 "
]
o]
Q0
x SO X U.S. food supply
@® Househald diets
A Individual intakes
1}

Year

1910 1920 1930 1940 1950 1960 1970 1880

1u.8. food supply, 1909-13=106 milligrams {mg)/capita/day;
household, 1955=108 mg/meal-at-home equivalent person/day;
individual, 1965=61 mg/individual/day (3-day average}.

SOURCES: USDA: Data from the U.S. food supply historical
series and 1955, 1965, and 1977-78 food consumption surveys.
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Vitamin C 2—1. Mean serum vitamin C for males, by race and age: 1976-80

2
1.8+

Z2 White
23 Black

LI L L
¢ 1 8 -

(ip/Bw) 5 uwbjiA

L]

n
.

Q

0.6

winies

0.4

0.2

6-11 12-17 18—24 2554 5574

K]

Age in years

NOTE: Vitamin C measured in milligrams per deciliter {mg/dl). See text for definitions.

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

1976-80

Vitamin C 2—2. Mean serum vitamin C for females, by race and age

221 Whits

=3 Black

QQO!QCQl.t.lil.ﬂ.ﬂ.‘.ﬂ&ﬂc q."tb‘?t.‘.d.d.tot.t.l‘.q

5574

1824

12-17

iR B

1.6+

R
(tp/Bui) 5 UIBYA

1
.
]

whieg

0.8

1
|
o

Age in years

NOTE: Vitamin C measured in milligrams per deciliter (mg/dl). See text for definitions.

SOURCE: USDHHS: Data from the National Health and Nutrition Examination Survey.
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Vitamin C 2—4. Mean serum vitamin C for females, by poverty status and age
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Percent

Percent

Vitamin C 25, Percent of males with low serum vitamin C
(less than 0.25 mg/dl), by race and age: 1976-80

zo—

18

- Z2 White e

=5 Block -

“u - ;
u—

10

8-

&

A -4

2+

0 0
° | - ryy.
3-5 6-11
NOTE: Vitamin C measured in milligrams per deciliter (mg/d!). 0 = Quantity zero. See text for definitions.
SOURCE: USDHHS: Data from the National Health and Nutrition Examination Survey.
Vitamin C 2—6. Percent of females with low serum vitamin C
(less than 0.25 mg/di), by race and age: 1976-80

zo-

18-

- Za White

=3 Black

u—

u-

10

8

‘...

Fe

2- 9

0 %_
o B
3-S5 6-11 12-17

NOTE: Vitamin C measured in milligrams per decifiter (mg/dl). 0 = Quantity zero. See text 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 C
(less than 0.25 mg/dl), by poverty status and age: 1976-80

20 4

18+

164 23 Below poverty
% Above poverty

NOTE: Vitamin C measured in milligrams per deciliter {mg/dl). 0 = Quantity zero. See text for definitions.

DR
D00

EREIOERRS
0Te ettt ettt
000'0"000 L0

X
0

8

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

Vitamin C 2--8. Percent of females with low serum vitamin C
(less than 0.25 mg/dl), by poverty status and age: 1976-80

16 23 Below poverty
B8 Above poverty

24

3-5 5-11

NOTE: Vitamin C measured in milligrams per deciliter (mg/di). O = Quantity zero. See text for definitions.
SOURCE: USDHHS: Data from the National
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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 bone strength. Calcium is also
used in muscle contraction, blood clotting, and maintenance of the integrity
of cell membranes. O0steoporosis, a bone disorder characterized by decreased
bone mass and increased susceptibility 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 level, 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 milligrams per day. The. foods highest in calcium are milk and cheese.
Broccoli and dark-green leafy vegetables also 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 Tower 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 lack of an association between
calcium intake and osteoporosis indicates the importance of factors
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 U.S. food supply was lower in 1982 (860 milligrams
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 least
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 Tevels 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 Towest in the South (charts 1-1 and 1-5). Levels 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 Tittle by Food Stamp Program
eligibility or participation. . Among households eligible for the program,
calcium return per dollar did not differ by participation. However, eligible
households obtained more calcium per dollar than did higher income households
that were ineligible for the program.

Households using food with higher money value per person averaged more
calcium per person but Tess 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 calorie 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 Tevel 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 Towest during the World War I 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
(RDA), by selected characteristics (3-day average)

All individuals: 187 % RDA

Age and sex:

Males and females

?nger ! vear........ [ 164
W R, 3 182 Region:
9—18. ... . .. [ 99 Northeast........... — 87
19-64............... ] 1ot North Central....... 1 90
BS+. ... ... oo ] 89 South............... — )
Femo l es West .. e . .. ........... : 97
918, . . 76 Urbanization:
18-64............... [ 7e Central city........ [ 84
B5+. ... .. [ 71 Suburban. .. ...... ... — - )
Nonmetropolitan..... 1 86
Poverty status and race: s .
eason:
Above poverty, white 1 89 Spring. .....oouu..n.. 185
Above poverty, black [ ] 72 Summer . . ... ... [ 85
Below poverty, white [ ] 86 Fall.. ... o .. 189
Below poverty, black [— 7y Winter. .. ... .. ..... 1 89
SOURCE: USDA: Data from the Nationwide Food Consumption Survey.
Calcium 1-2. Individual intakes, 1977-78: Calcium 1-3. Individual intakes, 1977-78:
Cumulative percent of population having at least Cumulative percent of population having at
specified percents of 1980 RDA in terms of least specified percents of 1980 RDA, by
quantity and quantity-to-Calorie ratio (3-day sex and age (3-day average)
average)
10 100foc ‘IA§\ Descending order at
100% RDA
% A Children 1-8 years
75k 75k ~ X Males 9-18 years
% S \ .\ B Males 19-64 years
- - %( O Males 65 years +
- = \ X Females 9-18 years
S S50 3 50L ;3<\ @ Females 19-64 years
o ®  Quantity-to-Calorie ratio Q. IA\O Females 65 years +
Q O Quantity ¢ X
o, [oR
X x
= 28t sl
OB
; . . . \ )1 L . L X L %3
0 25 50 75 100 125 150 8] 25 S0 75 {00 125 150
% Recommended Diatory Allowances % Recommended Dietary Al lowances
CRDAD
TTruncated at 150% RDA. 1 o
Example: 31% of the population had at least 100% RDA by Truncate'd at°1 50% RDA. .
quantity, and 47% of the population had at least 100% RDA Example: 48% of children 1-8 years had at least 100% RDA.
by quantity-to-Calorie ratio. . R
SOURCE: USDA: Data from the Nationwide Food

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

Consumption Survey.
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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)

10
®
75t \ Descending order at 100% RDA
g > L\\ A Above poverty, white
3 O Eelow poverty, white
[°] \ (X Above poverty, black
35 SOT \ @ Below poverty, black
Q
[o]
Q
= o5l \\
\i
\r-. o
L L L 1 L ’ 1
0 25 S0 75 100 125 150
% Recommended Dietary Al lowances
CRDA>

1Truncated at 150% RDA.
Example: 34% of above poverty, white population had at
least 100% RDA.

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

% population

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

100T-—\
L
TR
N
\ \
SOF
Descending order at
100%RDA
[X] West
25+ @ North Central \
O Northeast A\A.t\.
A South \A_\o.
1 ] L ] L 11
8] 25 50 75 100 125 150
% Recommended Dietary Al lowances
CRDAD

TTruncated at 150% RDA.
Example: 40% of population in the West had at least 100%
RDA.

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

Calcium 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 56(‘80!’71

mg per dollar

2 per day
Income, per capito
Under $2,250............... C 1 289 BN 502
$3,500-4,898............... [ — 1 1996 BB 470
$7,800 ond over............ [ 1 1136 RXXX3 367
Food stamp program3
Participating.............. [ — 11975
Eligible, not participatingL 1 1838
Not eligible............... | — 1 1130
Weakly money value of food 34
$8-11.99.................. [ 1318
$12~-15.89. . ..., ... ... ..., C 1 1030
$16~-19.99. .. ... ... ... . ..., — —1 1176
$20-29.99. . ... .. ... ... [ 1 {380
Number of household members
L e e — — 1 1297 385
G 2 C 1 1896 REXXXY 438
B or more........0iiiiienn. — 1 1097 EREETE 548

TMeal-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 employees.

SOURCE: 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/ % money
calcium 1,000 Caolories dollar’s worth value
of food group of food group

12%

604
Milk, cream, cheese e D 1726 ::l 2231
164
Grain products G I] 257 D 632
7%
D 464 I] 275

% D 265 D 394

3%

12%

I
*®

Vegetables

N
N

1
Other protein foods

Meat, poultry, fish

[¢ ]
B

Fruit

[
T

Misce! laneous

o

®

[
2
o

»
b

Sugar, sweels

1%

[
T

Fats, oils

oYoYoXofoYole
oxofoXarcYoleXele

1Meat, 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 Consumption Survey.

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

0N
o
T

100

% base years

= X U.S. food supply
@ Household diets
A Individual intakes

0n
(@]

L 1 ] 1 1 1} 1
1910 1920 1930 1940 1850 1960 1870 {980
Year
1U.s. food supply, 1909-13=750 milligrams {mg)/capita/day;
household, 1955=1,240 mg/meal-at-home equivalent person/day;
individual, 1965=793 mg/individual/day (3-day average).

SOURCES: USDA: Data from the U.S. food supply historical
series and 1955, 1965, 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 abnormally 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 source 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 levels 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 Towest 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 black populations (charts
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 little by urbanization and season.
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Household Food Use

Households with higher income per capita reported using food providing
more phosphorus per person than did lower 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 person 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 1little 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 less phosphorus per dollar than did households
with Tower food costs. Smaller households used food with more phosphorus
per person but less phosphorus per dollar than did larger households.

Two food groups--milk, cream, and cheese (dairy products) and meat,
poultry, 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 supplied the most
phosphorus per 1,000 Calories and per dollar of food group. The miscellaneous
group is high 1in 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 level of phosphorus provided by the U.S. food supply
remained fairly constant from 1909-13 to 1982 (chart 1-8). Exceptions were
Tow Tlevels during the World War I era and the depression of the 1930's and
high levels in the mid-1940's. The phosphorus level peaked at 1,700 milligrams
per capita per day in 1946, when use of dairy products was high. A decline
in the phosphorus level by 1950 reflected 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, poultry, 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 milks 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 Recommended Dietary Allowances

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

individuals:

All

Age and sex:

Males and femcles

Under | vear........ | —

1-8. .. ... ... . C— 132
Males

S—-18. .. ... ... 1 135

19-64. . ............. ::-31 176

65+, . ... 1 149
Females

S-18. .. .. ... C—1 195

19-64. ..............  — I §

B5+. . ... 1118
Poverty status and race:

Above poverty, white [ ] 139

Above poverty, black [ 124

Below poverty, white [ 129

Below poverty, black [ 115

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

Phosphorus 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)
. 78t \
Q
>
g
_J- SO ®  Quantity-to-Calorie ratio
0. O Quantity
Q
Q.
P
251
L L 1 1 L 3 1
g 25 50 75 100 125 150

% Recommended Dietary Al!owances

TTruncated at 150% RDA.
Example: 72% of the population had at least 100% RDA by
quantity, and 96% of the population had at least 100% RDA
by guantity-to-Calorie ratio.

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

T 1136% RDA

Region:
Northeast . ... ....... 1136
North Central....... 1137
South............... 1129
West ... ............. C—1 147
Urbanization:
Central city........ 1138
Suburban. . ... ... .. .. [ 138
Nonmetropolitan. .. .. ] 135
Season:
Spring.............. 3138
Summer ... ........... 1134
Fall .. .. ... .. ... ..., 1137
Winter.............. 138
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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 FEIX— A

\l
[
T

Descending order at
100% RDA
B Males 19-64 years
O Males 65 years +
X Males 9-18 years
A Children 1-8 years

% population
0
O
T

25 @ Females 19-64 years
{ Females 65 years +
X Females 9-18 years
L. L 1 1 — i 1
0 25 S0 75 {00 125 (50
% Recommended Dietary Al lowances

CRDA>
T Truncated at 150% RDA.
Example: 91% of males 19-64 years had at least 100% RDA.

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



% population

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)

1 OM.—A~%\\
75k
50F
Descending order at 100% RDA
A Above poverty, white
| X Above poverty, black
25 O Below poverty, white \.
@ Below poverty, black
1 1 1 1 1 ] 1
o 25 S0 75 {00 125 {50
% Recommended Dietary Al lowances

CRDAD

TTruncated at 150% RDA.

Example: 75% of above poverty, white population had at least

100% 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)

% population

1009 am 0700

"%

//’of

SO
Descending order at 100% RDA e
[X] West \z
251 @ North Central
O Northeast
A South
L 1 . L 1 1
0 25 50 75 100 125 150
% Recommended Dietary Al lowances
CRDA2

TTruncated at 150% RDA.
Example: 77% 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 per'son1

mg per dollar

. day
Income, per capita
Under $2,250............... 1 1621 B 822
$3,.500-4,999............... [ 1 1744 =3 747
$7.800 and over............ [ 1 1918 K 619
Food stamp program 3
Participating.............. [ ] 1862 860
Eligible, not participatingl ] 1731 XX} 839
Not eligible. ... ... ... ..., [ ] 1835 RX 726
Week!y money value of food 3.4
$ 8-11.99. ... ...... ... ... ... 1 1319 KXXN 895
$12-15.98. ... ... ... .. [ 1634 X3 818
$16-19.99.................. [ ] 1915 X3 750
$20-29.99. .. ... . ... .. ... [ ] 2313 R 883
Number of household m<-:-mber's5
O [ ] 2011 KA 658
B e [ 1 1827 B 732
6 or more......... ..., [ 1688 A 843

1Meal-at-home equivalent person.
1976 household income before taxes.

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

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



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

% total milligroms/ milligrams/ % money
phosphorus 1,000 Calories dolliar’s werth value
of food group of food group
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1Meat, 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 Consumption Survey.

Phosphorus 1-8. U.S. food supply: Percent of
base years'

(4]
(@]
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lOOW

% boase years

[
(@]
1

1910 1920 1930 1940 1950 1860 1970 1980
Year

i U.S. food supply, 1909-13=1,610 milligrams/capita/day.

SOURCE: USDA: Data from the U.S. 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 glycogen, and regulate body
temperature and blood pressure. Individuals can apparently 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 losses of gastrointestinal
fluids. Symptoms of deficiency include muscle spasm, tremor, nausea, anorexia,
apathy, convulsions, and coma.

Dietary intakes of magnesium are assessed relative 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 milligrams 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 less reliable than those for other nutrients in 1977.

Major Findings

° The magnesium intake and status of the U.S. population require further
investigation.

) Dietary levels of magnesium averaged below the RDA, but there was no
obvious clinical evidence from national surveys of widespread health
problems related to magnesium deficiences.

° Dietary levels of magnesium were Tlower 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 primarily 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 individuals {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, Tevels were slightly higher for individuals
above than below poverty.

Magnesium levels were higher in the West than in the South, with the
Northeast and North Central regions midway between (charts 1-1 and 1-5).
Levels of magnesium differed Tittle 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 obtained less magnesium for each food dollar.
Among households eligible for the Food Stamp Program, participants and
nonparticipants used food differing little in magnesium per person or per
dollar. Compared with higher income households that were ineligible for
the program, eligible households used food slightly lower in magnesium per
person but slightly higher in magnesium per dollar.

Households using food with higher money value per person averaged more
magnesium per person but Tess magnesium per dollar than did households with
lower food costs. Compared with larger households, smaller households used
food with more magnesium per person but less 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, poultry, 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 miscellaneous group is high in magnesium per
1,000 Calories because certain included foods contain some magnesium and
the group as a whole is very low in calories.

Historical Trends

The level of magnesium provided by the U.S. food supply was highest
in 1909, 411 milligrams 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 lowest 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 decline. These declines
were not offset by increased quantities of magnesium from increased use of
the meat, poultry, and fish group and dairy products.
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Magnesium 1-1. Individual intakes, 1977-78: Mean percent of 1980 Recommended Dietary Allowances

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

All individuals: ——183% RDA
Age and sex:
Males and females
Under | vear........ C———] 194
1=8. .. . — 182
" s
8. e 1 82
19-64............... [—1 87
BS+ . . ... e )
Females
O-18. ... . ... 1 76
19-64. .. .. .......... 173
B5+. . ... 178
Poverty status ond race:
Above poverty, white [] 85
Above poverty, black [ 74
Below poverty, white [ 82

black [ 71

Below 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 quantity and quantity-to-Calorie ratio (3-day

average)
10
75+ A,
& ]
- \,
-
S sof S\
g' ® Quantity-to-Calorie ratio
0. O Quantity K\
) ‘\\
1 L 1 1 B — 1
o 25 50 75 100 125 {50

% Recommended Dietary Allowances

TTruncated at 150% RDA.
Example: 25% of the population had at least 100% RDA by
quantity, and 44% 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. . ......... ] 83
North Central....... 1 84
South............... 178
West................ )|
Urbanization:
Central city........ [ 81
Suburban. .. ......... [ 8s
Nonmetropolitan..... [ 83
Season:
Spring.............. 1 8t
Summer ... ........... 182
Fall.. . ... .. .. (184
Winter.............. [ 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)

1 OO <M -CA:
c 751
Q
- Descending order at
3 100% RDA
2 501 A Ghildren 18 years
Q M Males 19-64 years
o X Males 9-18 years
= o5t O Males 65 years + \
[X] Females 9-18 years ;
@ Females 19-64 years
O Females 65 years +1 :_‘\
[ 1 1 1 [ W; 2
0 25 50 75 {00 125 150
% Recommended Dietary Al lowances

CRDAD
1Equal at 100% RDA.
2Truncated 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. Individual intakes, 1977-78:
Cumulative percent of population having

at least specified percents of 1980 RDA,

by poverty status and race (3-day average)

1004~

)
[43]
T

Descending order at 100% RDA
e \ A Above poverty, white
\ O Below poverty, white
(X Above poverty, black

,\. Below poverty, black

®

K Al
\g;\A\

¢ L 1 L 4\1 1

C 25 50 75 100 125 150

# Recommended Dietary Allowances

C(RDAD

Vi
[}

% population
n
()
L]

N
o
T

TTruncated at 150% RDA.
Example: 27% of above poverty, white population had at
least 100% RDA.

SOURCE: USDA: Data from the Nationwide Food
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)

IOOQ_N

N

®
Descending order at \\\
100% RDA L4
X West 1\\

~
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% population
n
(]

25 @ North Central
O Northeast
A South
A0
L 1 L 1 t QAH 1
0 25 50 7S 100 125 150
% Recommended Dietary Al lowances

C(RDAD

TTruncated at 150% RDA.
Example: 35% of population in the West had at least 100%
RDA.

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

Magnesium 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 5er‘son1 mg per dol lar
Income, per capita ay
Under $2,250............... [ — 1 3602 BOOSES 183
$3,500-4,998. ... ... ........ [ ] 394 IR 169
$7.,800 and over .. ... ... .... [ ] 441 KXXX3 142
Food stamp program
Participating. ... ... ... ... . — ] 384 XXX 182
Eligible, not participatingl ] 385 EXXXXXY 187
Not eligible. .. ... . .. .. ... I ] 422 167
3.4
Weekly money value of food
$ 8-11.88. . ... ... ... .. 1 288 KXXXXX] 187
$12-15.99. . .. ..., L — 1 366 BKXXXX] 183
$16-19.99. . ... ... ... ... .. — 1 435 XXX 178
$20-29.99. .. ... ... C 71 537 ERAXXA 158
Number of household members
T [ 1 489 ERXXX) 154
G 2 [ 1 414 REXEX 166
B or more. . ... ... — ] 368 BESIIRE 184

1Meal-at-home equivalent person.
1976 household income before taxes.

3pata for year 1977-78.
Per meai-at-home eguivalent person per week.
Excludes roomers, boarders, and employees.

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



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

% total milligroms/ milligroms/
éogze:ium {1,000 Colories dollar’s worth
of food group of food group
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1Coffee, tea, alcoholic beverages, and foods of little nutritive value.
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'
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1U.S. food supply, 1909-13=402 milligrams/capita/day.

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

The most common 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 males 23-50 years of age and 18 milligrams
per day for females of the same age. Numerous health indicators are available
for assessing the iron status of the population. The following measurements
are made on blood: Hemoglobin, 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 leafy 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 biologically
available--that is, it is absorbed and utilized more readily than iron 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

(] Dietary levels of iron averaged below the RDA 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 low.

(] Clinical 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 Tlevels
than black males below poverty had.

] Black 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 group.

. Iron provided by the U.S. food supply was higher during the second half

of the century than during the first half. 1In 1982, the iron level
was 16.6 milligrams per capita per day.
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Individual Intake

Iron intakes by individuals (3-day dietary reports) 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 least 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 somewhat 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 levels 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 households paid more for iron than did lower income
households; that is, they obtained less iron from each food dollar. 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 more
iron per person but less iron per dollar than did households with lower 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 also 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 level fluctuated downward in the early part of the
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century to a lTow point in 1935. The level rose to 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 II),
numerous hematological and biochemical assessments related to iron status
were performed on subsamples of examined persons. These included hemoglobin,
hematocrit, red blood cell count, mean corpuscular volume (MCV), mean corpuscular
hemoglobin, mean corpuscular hemoglobin concentration, erythrocyte protoporphyrin,
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 result from nutritional
causes or from blood loss. Iron 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 often used as indicators of this moderate
degree of iron deficiency. The third and most severe state involves frank

anemia with small pale-red blood cells. This latter stage of iron-deficiency
anemia is reflected by reduced MCV and hematocrit values and decreased hemoglobin
concentrations.

Numerous 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 (Life Sciences Research Office, 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 II 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.

] MCV 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 iron
deficiency; this is especially true in the older age groups.
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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 MCv
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 MCV 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 to 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 blood 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 MCV 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
less than 4.5 percent, with young adult males having the lowest prevalence,
less than 1 percent.
Children 1-2 years of age had the highest prevalence of impaired iron
status using the MCV 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.ooeeeeinnenaen, 434 8.4 1.5
Blackee:veeeonearenns 89 10.9 3.0
Poverty status
Below poverty level.. 121 20.6 4.1
Above poverty level.. 409 6.7 1.2

12 or 3 abnormal values for iron status indicators using the mean corpuscular
volume model.

SOURCE: Life Sciences Research 0ffice, 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--children 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)

All

individuals:

Age and sex:

Males and females

Under | vear........ T/ 158
1-8. .. — ot
M<g: | eg
18, .. 1 94
18-64. .............. ——1 157
BS+ . .. . C_—1 142
Females
S—18. .. ... .. 1 74
18-64. ... ........... 1 73
B5+. . ... 1198
Poverty status and race:
Above poverty, white [ 123
Above poverty, black [ i10e
Below poverty, white [ o8
Below poverty, black [—3 a1

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

lron 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

]
[}
T

[4]
Q

" e Quantity-to-Calorie ratio
O Quantity

% population

[\
[
T

3 1
150

o 25 S0 75 100 125

% Recommended Dietary Allowances

TTruncated 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 quantity-to-Calorie ratio.

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

1183 % RDA
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Region:
Northeast. ... ....... LT 121
North Central...... A -
South............... i~ 13z
West .. ... ... ....... I—f—j 197
Urbanization:
Central city........ ] 123
Suburbaon. .. ... .. ... [T 193
Nonmetropolitan. .. .. I 18z
Season:
Spring.............. i | 194
Summer.............. Y
all.. ... ... .. ... .. T3 192
Winter.............. | — T~ <

Iron 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)

| COA— R My

~J
o0
L

Descending order at @,
| 100% RDA

B Males 19-64 years
O Males 65 years +
{ Females 65 years +
A Children 1-8 years
X Males 9-18 years

@ Females 19-64 years
& Females 9-18 years

% population
0N
(=]

N
(2]
T

| S 1 L
o} 25 S0 75
% Recommended Dietary Al lowances

CRDAD

1 1
{00 125 1S5S0
1Equal at 100% RDA.

Truncated at 150% RDA.

Example: 88% of males 19-64 years 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

10040~
\%\ A Above poverty, white
\ ® Above poverty, black
75¢ K O Below poverty, white,
g \\b @ Below poverty, black
"5 (2
5 SO
Q,
Q
Q.
I
25+
®.
1 1 1 1 L ] 1
o] 25 SO 75 100 125 150
% Recommended Dietary Al lowances

C(RDAD

T Truncated at 150% RDA.
Example: 45% of above poverty, white population had at
least 100% RDA.

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

lron 1-5. Individual intakes, 1977-78:
Cumulative percent of population® having

at least specified percents of 1980 RDA, by sex,
poverty status, and race (3-day average)

100w -

c 75
[¥]
-
E Descending order at
5 SO} 100% ADA
Q W Males, above poverty, white
8_ O Males, above poverty, black
A Males, below poverty, white
= X Males, below poverty, black

N
(4]
T

@ Females, below poverty, black
[ Females, below poverty, white’
B Females, abave poverty, black
{ Females, above poverty, white
1 1

0 25 50 75 100 i25
% Recommended Dietary Al lowonces

C(RDAD

1Males and females 19-64 vears.
Equal at 100% RDA.
Truncated at 150% RDA.
Example: 71% of above poverty, white males had at least 100%
RDA.

SOURCE: USDA: Data from the Nationwide 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)

100@5&
9\
&y
. 75 Q\
[o]
r Ly
3 50 \\
& . 3
Q Descending order at 100% RDA
= X1 West
25 @ North Central >
O Northeast ! t\
A South!
i L ) 1 1 1 2
0 25 50 75 100 125 150

% Recommended Dietary Al lowances

CRDA>D

TEqual at 100% RDA.
2Truncated at 150% RDA.
Example: 46% of population in the West had at least 100%

RDA.

SOURCE: USDA: Data from the Nationwide 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 home, by selected characteristics

mg per person1 mg per dollar

Incoma, per capt{:az per davy

Under $2.250............... I 1 {8.6 SN 18.9

$3,500-4,999............... [ ] {8.3 8.3

$7,800 and over............ I ] 21.2 KXXX] 6.8
Food stamp progrcm3

Participating.............. [ ] 22.8 PTG 18.2

Eligible. not participatingl ] 19.9 XXZXZI 8.7

Not eligible............... [ 1 20.86 RKZXFR] 8.1
Weekly money value of ‘Food3'4

$811.99.................. 1 15.1 BXZXZ3 18.3

$12-15.99. . . ... ... ... 1 18.3 ZXZx7) 9.2

$16-19.99.................. [ —121.6 FPXZXA 8.5

$20-29.99. .. ... ... I 1 25.9 XX 7.7
Number of household members

I ] 22.8 RRXZX 7.5

U [ 3 21.9 XIS 8.4

Bor more........ ... — ] {9.5 KA 3.7

IMleal-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 employees.

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

Iron 1-8. Household diets, spring 1977 : Contribution of food groups

% total milligroms/ milligrams/ % money
iron 1,000 calories dollar’s worth value
of food group of food group
Grain products 635/‘ D 18.3 |:] 25.3 e’z"
324 34%
Meat, poultry, fish O D 8.7 I:I 7.8 G
12%

124
Vegetables G D 14.3 D 8.5
1 8%
Other protein foods @ I:l 11 l:l 16.3
Fruit GS'{ I:I 7.5 D 5.5
3%
Sugar, sweets G ﬂZ.G
2%
Milk, cream, cheese G |] 1.3 [] 1.7
2 2%
Miscel laneocus G [:I 8.6 D 2.6
%
Fats, oils Gd | 9.3 [I 1.4

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

b
®

OAMCAIOLE)

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

(4]
o

100

base years

%

S0

Tus.

1810 1820 1930 1940 1850 1960 1970 1980

1-9. U.S. food supply, household diets,
individual intakes: Percent of base years’

-

- X U.S. food supply
@® Household diets
A Individual intakes

—1 2 -l

Year

food supply, 1909-13=15.0 milligrams (mg)/capita/day;

household, 1955=19.1 mg/meal-at-home equivalent person/day;
individual, 1965=12.1 mg/individual/day (3-day average).

SOURCES: USDA: Data from the U.S. food supply historical
series and the 1955, 1965, and 1977-78 food consumption
surveys.
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tatus, by race and age: 1976-80

iron s

impaired

lron 2—1. Percent of males with

i

NE

4 ~

Fre

2

Age In years

Quantity zero, See text for definitions.
SOURCE: USDHHS: Data from the National Health and Nutrition Examination Survey.

NOTE: 0

1976-80

d iron status, by race and age:

impaire

Iron 2—2. Percent of females with

8574

. OO
-0004000 000“
OO0
SO

2554

18-24

Age in years

NOTE: Data based on nonpregnant females only. See text for definitions.

12-17

5-11

3=5

-
"
24
10
84
s
a4
2
0

SOURCE: USDHHS: Data from the National Health and Nutrition Examination Survey.
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1976-80

Iron 2—3. Percent of males with impaired iron status, by poverty status and age

Z) Below poverty
% Above poverty

A;-MMIMUMbI™MN

ry

Quantity zero. See text for definitions.

NOTE: 0

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

1976-80

Iron 2—4. Percent of females with impaired iron status, by poverty status and age

23 Below poverty
¥ Above poverty

DO OO RS
ROSOOCOOOOOG
BOOOOOO0000000

areteletetaetelters .
.0;'0000»00000‘0‘0

35

201

16

-

10

jueieg

2554 S5-74

18—24
Age in years

1217

B-11

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 blood 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 cells. The balance between these minerals helps to maintain fluid balance.

When sodium intake exceeds excretion, the sodium content of the extracellular
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 Health and
the Surgeon General, 1979; National Academy of Sciences, Food and Nutrition
Board (National Research Council, 1980b); and the U.S. Departments of Agriculture
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, Committee 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 milligrams of sodium per day. Of the total,
approximately one-third (3.4-6.5 grams of salt or 1,360-2,600 milligrams
of sodium) was considered to be consumer controlled or discretionary. The
food industry is responding to concern about sodium intake by offering for
sale Tower 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 milligrams per 100 milliliters. 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 directly related to the sodium
status of the U.S. population were not available 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 1imit 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 all sources of dietary sodium.

() A reduction of sodium intake often assists in the control of hypertension.
(See the section on cardiovascular disease in Chapter 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)Q 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 population 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 lowest for the
black population above poverty (charts 1-1 and 1-4). Sodium levels were
lowest in the West (charts 1-1 and 1-5). Sodium levels differed little 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)

All individuals: | —— 1Y

Age and sex:

Males and females

Under i year........ 1 683

1=8. ... ... . [ 1494
Males

O—18. .. ... ... L. 1 1531
18-64. .. ......... ... 1 1551
B5+. ... ... o oL [ 1525
Females

S—-18. ........ ..., 1 1614
18-64............... C——1 1561
BS+. ... . 1 1544

Poverty status and race

white [ 1571
black ] 1433
white 11538
block 1 1497

Above poverty,
Above poverty,
Below poverty,
Below poverty,

1Does not include salt added at the table.

milligrams/1,000 Calories

Region:
Northeast........... 1 1541
North Central....... 1 1631
South............ ... 11520
West................ 11433
Urbanization:
Central city........ 1578
Suburban. . .......... [ 11562
Nonmetropolitan..... 11488
Season
Spring.......c...... 11554
Summer .............. 11497
Fall ... ... .. ... ... 11588
Winter....... ... ... [ 1 1558

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

c 75
o]
=
o]
5 50
Qo
0
e
X
25
' ) 1 1 : 2
0 1,000 2,000 3,000
milligrams 7/ 1.000 Calories

1Does not include salt added at the table.

2¥runcated at 3,000 milligrams {mg)/1,000 Calories.
Example: 33% of population had sodium intakes above 1,600
mg/ 1,000 Calories.

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

Sodium?® 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 :xa;,\

Y

Descending order at

1,600 mg/1,000 Calories
& Females 65 years +
O Males 65 years +
B Males 19-64 years2
@ Females 19-64 years~2
X Males8-18 years3
A Children 1-8 years 3
X Females 9-18 years

75

S50

% population

25
W

1,000 2,000
milligroams / 1,000 Calories

a4
3,000

1Does not include salt added at the table.
2'3Ec|ual at 1,600 milligrams (mg}/1,000 Calories.
4Truncated at 3,000 mg/1,000 calories.
Example: 40% of females 65+ years had sodium intakes
above 1,600 mg/1,000 Calories.

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

\; Descending order at
L4 1,600 mg/1,000 Calories
75k O Below poverty, white
8 @ Below poverty, black
= & Above poverty, white
o X Above poverty, black
3 50
o
)
: s
B3
251
[ )
- I 1 L NA—-@-IZ
6] t,000 2,000 3,000
milligrams /7 1,000 Calories

1Does not include salt added at the table.

2Truncated at 3,000 milligrams {mg)/1,000 Calories.
Example: 39% of below poverty, white population had sodium
intakes above 1,600 mg/1,000 Calories.

SOURCE: USDA: Data from the Nationwide 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)

100p——p
Descending order at
1,600 mg/1,000 Calories
754+ ® North Central
5 A South
5 O Northeast
L % B West
3 S0+
Q
S )
3
25+
I 1 1 'Q‘ 2
o] 1,000 2,000 3.000
milligroms / 1,000 Calories

1Does not include salt added at the table.

2Truncated at 3,000 milligrams (mg)/1,000 Calories.
Example: 36% of population in the North Central Region had
sodium intakes above 1,600 mg/1,000 Calories.

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



Zinc

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 development, which has been studied
principally in males.

Dietary intakes of zinc are assessed relative to the 1980 RDA. For
jndividuals 11 years of age and older, the RDA are 15 milligrams per day.

Food composition data available in 1977 were insufficient to permit assessment
of zinc levels of individual intakes or household 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 bjochemical indicator of zinc
status. However, it lacks complete reliability 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 II)
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 Office, 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 females 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 less 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.S. food supply from 1909-13 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 low. 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 orfgin provided almost equal amounts of zinc in the U.S. food
supply 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 leading source in the food supply. In 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 lead to erroneously
high serum zinc levels. In addition, normal 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.

0 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 females 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 slightly 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 6 years of age and over, a higher proportion of black than white
persons had Tow serum zinc (charts 2-5 and 2-6). The prevalence of low serum

zinc was not consistently associated with poverty status in males or females
(charts 2-7 and 2-8).
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Zinc 1-1. U.S. food supply: Percent of base
years'

[al
o
T

% base years
o
©

S0

S—

1910 1920 1930 1940 1950 1960 1870 1980

Year

1u.8. food supply, 1909-13=12.4 milligrams/capita/day.

S0URCE: USDA: Data from the U.S. food supply historical
series,
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Zinc 2—1. Mean serum zinc for males, by race and age: 1976-80
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55~74
ation Su}vey.
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zinc for males, by poverty status and age: 1976-80

Zinc 2—3. Mean serumn

55-74

25-54

18-24

Age in years
184

12-17

6—11
m the National Health an utrition Examination Surve

3-5
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Zinc 2—5. Percent of males with low serum zing, by race and age: 1976-80

Percent

20+

184

16~ White
3 Black

| 7m .k

,, )

3-5 6-1

NOTE: See text for definitions.

v

s

2-17 18-24

Age in years

25—-54

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

Zinc 2—6. Percent of females with low serum zinc, by race and age: 1976-80

Percent

20-
18-
16~ White
23 Black
14..
12
10
8_
s— Iilil
<] .
Satel
4 . e ( o g
2 7 2 7 s
2 3 2 / % i
o 0, 2 %555
3-5 6-11 12-17 18-24 25-54 55-74
Age in years

NOTE: See text for definitions.

SOURCE: USDHHS: Data from the National Health and Nutrition Examination Survey.
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Zinc 2—7. Percent of males with low serum zinc, by poverty status and age: 1976-80
201
18-

16 Z2 Below poverty
*3 Above poverty

Percent
=
1

OO
SOOI

1 W S | 7 Z

. Y YA e

3-5 6~ 12-17 18-24 25-54 55-74
Age in years

NOTE:; See text for definitions.
SOURCE: USDHHS: Data from the National Health and Nutrition Examination Survey.

Zinc 2—8. Percent of fernales with low serum zinc, by poverty status and age: 1976-80

207
16 Below poverty
X Above poverty
17
4 %r, / 5 Ei
2 siillgg
3

-5 6-1 12-17 1824 25—-54 5574
Age in years

NOTE: See text for definitions.
SOURCE: USDHHS: Data from the National Health and Nutrition Examination Survey.
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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 health. The nutrient-by-nutrient descriptions in
Chapter 2 allow examination of the health problems that occur when people have
deficits of particular essential nutrients. In this chapter, overall
integrators of nutritional status are described, such as children's growth and
diseases associated with excesses or deficits of nutrients 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 extent 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 but 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 quantified.

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
overwhelming that obesity adversely affects health and longevity. In addition
to 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 mellitus, 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 underlying cause of this excessive fat storage is an imbalance
between energy intake and energy expenditure. Genetic and environmental
factors 1ikely to be involved in the development of obesity include excess
energy intake, low physical activity, and metabolic and endocrine
abnormalities.

Overweight 1is 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 diabetes, high-risk
serum cholesterol Tlevels, 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 adults (45-74 years of age). These
relative risk estimates, shown in Health 3-2, differ from those used by 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, the 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 mellitus (IDDM) is distinguished from non-insulin-dependent
diabetes mellitus (NIDDM). Although the usual age of onset, pathology, and
treatment of IDDM and NIDDM differ, these distinctions rarely are reflected in
available national statistics on diabetes.

Persons with NIDDM are in various 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
Tinked with its expression, including obesity, drugs (specifically,

188



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 II 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
adults 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
million people, 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 level); and overweight persons
(13.4 percent, compared with 4.9 percent for persons who were not overweight).

In NHANES II, the percent of adults 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 black 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 to 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 cholesterol
levels, cigarette smoking, obesity, and elevated blood pressure as major
controllable 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 cholesterol, cigarette smoking, and blood pressure) in the
first and second National Health and Nutrition Examination Surveys. It appears
from survey findings that the joint impact of changes in these three risk
factors 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 cholesterol with drugs to
reduce the risk of coronary heart disease (National Heart, Lung, and Blood
Institute, 1984). The findings show that treatment reduced total cholesterol
by lowering levels of low-density Tipoprotein cholesterol. The risk of
nonfatal heart attack or death from CHD was significantly reduced as a result
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 components that were
thought to bear heavily on the prevalence of cardiovascular diseases in the
Western world (American Society for Clinical Nutrition Symposium, 1979). The
components investigated were dietary cholesterol, 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 Targe population groups,
a strong association was found among cholesterol intake, serum
cholesterol 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 II. Mean serum
cholesterol levels for both males and females did not differ by race and
differed only slightly by poverty status (Health 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 milligrams 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 National
Heart, Lung, and Blood Institute. The prevalence of high-risk serum
cholesterol levels was not significantly different by race for either
sex. Women, regardless of race, showed the highest prevalences (about 35
percent) in the older age groups, 55-64 and 65-74 years, and Tower
prevalences 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 level 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 quantity.

Carbohydrate--No consistent and independent relationship has been
established 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 abnormalities in blood
lipids. 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, statistical analyses
have shown a significant independent correlation between obesity and some
manifestations of coronary artery disease.

Alcoho1--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 involved 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 world, 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 least 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 mm Hg
levels is based mainly on long-term epidemiological studies relating
initial blood pressure levels to the development of cardiovascular
diseases.

The factors influencing development of hypertension in adults include the
interactions of a large number of genetic and environmental variables as
well as nutritional factors. The relationships among these variables are
complex and unclear (McCarron et al., 1983; National Heart, Lung, and
Blood Institute, 1982).
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Hypertension is a clinical condition that affects 60 million Americans
(Joint National Committee on Detection, Evaluation, and Treatment of High
Blood Pressure, 1984). The prevalence of hypertension among adults 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 blond 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 function 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 frequent discharge diagnoses for females; colon, rectum, and stomach
cancer were the most frequent 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 Timited to the first area.

Findings from epidemiological, clinical, 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 lower 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 limited data available on protein compared with fat
make a judgment on the independent effect of protein difficult. 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 no
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 responsible.

(] 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 supplements reduce the risk of
cancer.

Limited evidence suggests that vitamin C can inhibit the formation of
some neoplasms. The consumption of foods containing vitamin C is
associated with a Tower 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 National 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/rectum, 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. Osteoporosis 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 (0Olson, 1983).

Although osteoporosis is a common condition, good estimates of its
prevalence are lacking. In a recent conference on osteoporosis (National
Institutes of Health Consensus Development Panel, 1984), it was estimated that
as many as 15-20 million Americans may be affected. Approximately 1.3 million
fractures attributable to osteoporosis occur each year in people aged 45 years
and over. Of people 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 also modified by external physical forces such as
those generated by body weight and exercise. Calcium deficiency is implicated
in osteoporosis, since research shows that Tow calcium intake is common among
elderly people and calcium supplementation reduces bone loss. The National
Institutes of Health Consensus Development Panel 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 menopause 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 prolonged bed rest produce rapid bone loss, 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 amenorrhea 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 firmly 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 usually the result of premature birth or insufficient fetal growth, as
both result in low birth weight. Infants born weighing less than 2,500 grams
(about 5.5 pounds) are considered low-birth-weight infants. Low-birth-weight
babies are 40 times more likely to die in the first 4 weeks of 1ife 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 full-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 low 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
l1ive 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 placenta 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 conclusive as
those from animal studies. A number of factors may act singly or in
combination to cause Tow birth weight. These include Tack of prenatal care,
poor nutrition, Tow maternal weight gain, certain diseases or health
conditions, smoking, alcohol and drug abuse, both very young and old 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 to birth
outcome have been complicated by the need to account for these many
confounding variables, which are themselves due to lack 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 directly from dietary surveys, has proved to be
inconsistently related to birth outcomes" (p. 66).

Results of prenatal nutritional supplementation 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 low-birth-weight infants, than in
adequately fed women (Stein et al., 1978). In developing countries, where both
poor nutrition and low birth weight are more prevalent, dietary supplements
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 Tife. In areas
where sanitation is poor, full breast feeding is 1life 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 bottle 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 (Office
of Disease Prevention and Health Promotion, 1983b). Given present knowledge,
the American Academy of Pediatrics, Committee on Nutrition (1980) recommends
breast feeding as the sole source of nutrition for the first 6 months of Tlife,
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 emotional bond between mother and child.

196



In the late 1930's about three-fourths of first-born infants were breast
fed, but by the Tate 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 likely 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, 1ipids, 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
AlTowances (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 Tinear 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-
tgﬂheight 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 Surveillance 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,
if 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 (National
Center for Health Statistics, 1977b). Therefore, it is possible to show the
prevalence of wasting for children under 10 years of age only. Wasting seems
to be related to 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 nutritional 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.

CDC surveillance data on the prevalence 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 Targe 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 to U.S. children have average weights and heights
quit§ similar to those in the NCHS reference population (Stephenson et al.,
1983).

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, inadequate 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 government-supported service programs, so that group would be
lTess 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 surveillance 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 low 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 dissolves
tooth enamel. However, a number of factors operate to limit the acid's
destructive capacity. The presence of other bacteria may buffer the acidity
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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. Fluoride 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 1979-80 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 cholesterol 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—4. Percent of adults with diabetes, by race and age
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Health 3—5. 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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Health 3—7. Trends in cardiovascular disease and noncardiovascular disease,

1968-80
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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. Mean serum cholesterol for females, by poverty status and age: 1976-80
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Health 3—12. Percent of males with high-risk serum cholesterol 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
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Percent

Health 3—15. Percent of females with high-risk serum cholesterol levels,
by poverty status and age: 1976-80
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Health 3-16. Age-adjusted mean serum cholesterol for adults 20-74 years of age,
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1960-62, 1971-74, 1976-80
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Health 3—17. Prevalence of hypertension among males and females, by age:
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Health 3—19. Percent of females with hypertension, by race and age: 1976-80
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SOURCE: USDHHS: Data from the National Health and Nutrition Examination Survey.

Health 3—20. Percent of males with hypertension, by poverty status and age:
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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-adjusted death rates for malignant neoplasms, by race and sex: 1950 and 1982
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Health 3—23. Percent of babies with low birth weight (2,500 grams or less),
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SOURCE: USDHHS: Data from the National Health and Nutrition Examination Survey.

NOTE: See text for definitions.

18
16
=
4
2
18
[v .
12

1 L]
-

juealeg

12-17

6~1

Females

2-5

213

2-77

Sex and age in years

61t
Males

2-5
SOURCE: USDHHS: Data from the National Health and Nutrition Examination Survey.

NOTE: See text for definitions.

4
24



Health 3—27. Percent of children below the NCHS growth chart 5th
percentile of weight for height, by sex, age, and race: 1976-80
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Health 3—28. Percent of children below the NCHS growth chart 5th percentile
of weight for height, by sex, age, and poverty status: 1976-80
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Health 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 years 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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SOURCE: USDHHS: Data from the CDC Pediatric Nutrition Surveillance System.

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
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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 greatest
risk of poor nutritional status. Examples of these population subgroups
include: (1) Postmenopausal women, who have, on average, relatively low
calcium intakes and a relatively high prevalence of osteoporosis; (2) low-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 applied, albeit less 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
population or of population subgroups. As changes occur in factors thought
to affect nutritional status, such as food and nutrition 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 health or to prevalences of disease.

The purpose of this chapter 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.

219



Factors Influencing Dietary Status

A number of researchers have attempted to use multivariate statistical
methods to evaluate hypotheses related to the factors 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. ITlustrative references for each group
of factors influencing dietary status are Tisted 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
units. Households are presumed to utilize various inputs--for example, food
as purchased and the Tlabor of household members--to produce diets of varying
nutrient compositions. This framework provides for the incorporation of
socjoeconomic 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 levels in household
and individual diets, efficiency of food use, away-from-home food consumption,
and use of convenience foods.

Income was found to have a positive, statistically significant effect on
the nutrient levels 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 subtleties 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 dollar 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 their homes
reported diets higher in most nutrients.

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 levels of household 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 households.
NFCS data also show that children who participated in school breakfast and/or
Tunch programs had higher nutrient intakes than nonparticipants had.
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Analyses of the 1977-78 NFCS and NFCS-LI have shown that total nutrient
levels 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. Nutrient levels in household 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 households 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 nutritional status. The results 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 importance 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 between nutrient levels of diets and
the following factors.

0 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.

0 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 influence 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. Seventy-
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 extensively in marketing, advertising, and product development.
Statistical modeling techniques from sociology, psychology, marketing, and
other disciplines 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 Health and Human Services has conducted a number of surveys of the U.S.
population. Consistent patterns that have emerged in these surveys include
the following.

() Perceptions of food safety--Significant segments of the population are
concerned about food additives or contaminants (most frequently
preservatives, pesticide residues, artificial 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, cholesterol, and fats. Interest in informative
labeling of these substances is growing. Almost one-quarter of survey
respondents reported lowering their sodium and/or fat intakes, and another
12 percent were on medically prescribed Tow-sodium or Tow-fat diets.

] Risk avoidance--The public increasingly regards food (and reads food
labeling) 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.

0 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 skills 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 to 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 level,
and skills in applying 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-reported food selection and preparation behaviors.

Nutrition education is especially effective when directed toward the
household food manager. Home food suppliies 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 parents' and children's intakes of food energy and
selected nutrients. Further investigation is needed concerning factors that
influence the choices of food managers, types of information most useful
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
location, 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 demonstrated. 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
RECOMMENDATIONS

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 National 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 will provide the desired results. The step
which should precede data collection 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 collection and
analysis.

0 Improving data collection methods 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 jmplementation 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 illustrative 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 G