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EXECUTIVE SUMMARY

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

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

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

Highlights

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

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




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

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

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

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

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

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

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

Focuys of the Report

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



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

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

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

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

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

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

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

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



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

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

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

Findings

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

. Food components warranting public health monitoring priority status.

] Food components warranting continued public health monitoring
consideration.

) Food components requiring further investigation.



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

Food Components Warranting Public Health Monitoring Priority Status

High dietary consumption Low diefary consumption
Food energy Vitamin C

Total fat Calcium

Saturated fatty acids Iron

Cholesterol Fluoride*

Sodium

Alcohol*

*Limited data included in the report.

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

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

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

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

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

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

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

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

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




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

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

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

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

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

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

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

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

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

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

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

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

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

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



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

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

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

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

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

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

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

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



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

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

Food Components Warranting Continued Public Health Monitoring Consideration

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

Thiamin Phosphorus
Riboflavin

Niacin

Food components were included in this category if (1) no currentiy avail-
able evidence from health and nutrition examination surveys indicated related
health problems in the population, and most of the population had 3-day dietary
intakes that met recommended levels; or {2) potential health problems related
to inadequate intakes are ruled out at this time.

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

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

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

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

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

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

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

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

Recommendations

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

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

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

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

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

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

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

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

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

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

Iimprove Methods and Techniques for Gathering Information for Assessing Nutritional
Status

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

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

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

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

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

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

Sumnary of categories of nutritional monitoring status

Food components warranting public health monitoring priority status

Definition:

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

e Evidence from epidemiological and controlied clinical studies indicated related
health problems in the population, and a substantial proportion of the population had
3-day dietary intakes considerably higher or lower than recommended levels.

Type of data used

Health (National
Dietary (Nationwide  Health and Nutrition

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

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

Food components warranting continued public health monitoring consideration

Definition:

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

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

Type of data used

Health (National
Dietary (Nationwide  Heaith and Nutrition

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

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

Food components requiring further investigation

Definition:

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

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

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

Type of data used

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

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

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

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

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

H = Household--food used by households.

I = Individual--food ingested by individuals.

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

3National Institutes of Health Consensus Development Panel, 1984.

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

Charge to the Committee

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

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

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

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

History

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

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

The five component parts of the system are:

Heaith status measurements,

Food consumption measurements,

Food composition measurements,

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Principles Used by the Committee

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

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

Nutritional Status

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

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

{1) Levels of specific food components in diets:

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

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

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

Deficiency and Toxicity

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

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

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

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

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

Marginal Nutritional Status and Imbalances

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

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

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

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

Poverty and Hunger

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

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

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

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

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

Data Sources

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

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

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

Dietary Data

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

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

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

Folacin

Zinc
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Food Composition Data

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

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

U.S. Food Supply Historical Series

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

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

Nationwide Food Consumption Survey

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

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

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

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

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

Criteria for Dietary Data

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

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

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

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

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

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

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

Hematological and biochemical tests,

Body measurements,

Dietary intakes,

Clinical signs of nutritional deficiency,

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

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

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

National Health and Nutrition Examination Survey

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

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

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

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

Pediatric Nutrition Surveillance System

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

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

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

Criteria for Health Data

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

28



the 2.5 percentile) defined as "low"; others are clinical assessment criteria
derived from medical references. For each health indicator of nutritional
status discussed in Chapter 2, a definition is provided of the cutoff point
used.

Limitations of Cutoff Points for Assessing Dietary or Health Data

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

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

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

Organization of the Report and Statistical Criteria
for Presentation of Data

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

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

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

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

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

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

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

Overview

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

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

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

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

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

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

. To what extent are problems related to poverty?

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

Quantity and Quality of Data

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

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

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

status priority.

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

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

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

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

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

High dietary consumption Low dietary consumption
Food energy Vitamin C

Total fat Calcium

Saturated fatty acids Iron

Cholesterol Fluoride*

Sodium

Alcohol*

*L imited data included in the report.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Food Components Warranting Continued Public Health Monitoring Consideration

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

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

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

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

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

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

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

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

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

Food Components Requiring Further Investigation

Added caloric sweeteners Folacin
Fiber Magnesium
Vitamin 86 Zinc

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

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

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

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

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

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

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

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

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

Cietary Guidance

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

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

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

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

Data completaness
and food component

Dietary data

Health data

Source of data

H,5, food

supply
series

NFCS

Households Individuals

Criteria
for
assessment

Source of data

MHANES Children

CDC surveillance

Pregnant
women

Criteria
for
assessment

Most complete

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

Less complete

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

Yitamin B

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

Least complete

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

Added caloric

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

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

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

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

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

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

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

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

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

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

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

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

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

investigation
Added caloric

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

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

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

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

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

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



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

Persons with abnormal levels

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

i Age in years,



Energy-Yielding Food Components
Food Energy

Description

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

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

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

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

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

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

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

assumed to have average energy intakes greater than their needs.

Major Findings

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

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

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

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

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

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

Individual Intake

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

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

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

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

Household Food Use

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

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

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

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

Historical Trends

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

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

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

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

Body Weight

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

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

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

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

by selected characteristics {3-day average)

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

1Midpoint of range.

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

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

average}
100,

-~
%))

% population
o
&

N
N

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

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

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

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

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

% population

AN]
1]

4
o

o
(@]

e

&
Descending order at

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

. ..'QS.-'!AQ 3

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

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

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



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

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

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

-
n
T

% population
ui
o]

4

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

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

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

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

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

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

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

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

at home, by selected characteristics

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

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

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

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

56



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

Calorias dollar‘s worth valua
of food group

25% 344
Mealt, poultry, fish G D oge

4%
Grain preoducts ez ' l:l 2456

Miilk, cream, chease

C

.,..
Iy
W

-
]
w

Fats, oils

L]
w

1
OR0RC

Sugar, sueetls

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

2
B

B
o

i
Other protein foods

Fruit

®

Miscel lanecus

oXofole

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

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

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

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

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

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

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

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

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

% Calories

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

Calories,

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

Percent

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

)

N
24

)
N\

NOTE: See text for definitions,

/..

I

A5=54
Age in vears

6574

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

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

M

25-34 I35—44

)

LMK

4554
Age in years

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

805

1=z Below poverty

LB
=8 Above poverty

394
FLE

40 -

Percent
g

M)

>
N

MO
§\\\\\

25-34 3544 54 55-64 374

Age in yaars

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

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

80 -

= Below poverty
EX Above poverty

50 4 X /

o

-

Percent
o
L

\
T
N

N\

o 1 1

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

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

<SS

CH Y

35—-64

4554
Age in years

£Z3 1960—52
XX 1971-74
187680

KRR

z A

A

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

NOTE: See text for definitions.

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

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

73 1960—-62
1978-80

5N 197174

85-74

204
u-
g -

3544 4554
Age In ysars

25=-34

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

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

196052
XX 1971-7¢
B2 197600

Percent
4

A

L

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

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

m_

22 1960-62
BN 187174
54 18788

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

Description

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

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

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

Major Findings

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

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

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

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

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

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

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

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

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

Household Food Use

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

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

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

Historical Trends

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

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

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

Serum Albumin

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

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

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

All individuals: ] ie5 % RDA

Age and sex:

Males and females

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

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

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

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

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

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

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

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

{RDA>

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

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

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

i Um_—z.-Aw.\
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0N
)

Desgending order at 100% RDA
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O
1

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

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

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

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

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

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

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

i Q0o ——preg | O0p———ry,

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

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

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

RDA. intakes above 17% of Calories.

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

Consumption Survey. Consumption Survey.

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

1

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

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

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

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

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

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

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

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

Serum albumin (g/d)

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

7.5

a5 Whits
1 Slack

(&

0.5

S=-11 12-17 18~24
Age it years

NOTE: Albumin measured in grams per deciliter {g/di). See text for definitions.
SOURCE: USDHHS: Data from the Mational Health and Nuwrition Examination Survey,

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

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

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

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

Description

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

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

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

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

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

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

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

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

eggs, shrimp, meat, and cheese.

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

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

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

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

The National Academy of Sciences Committee on Diet, Nutrition, and Cancer
(National Research Council, 1982), the American Cancer Society {1984), and
the National Cancer Institute (1984} have stated that high-fat diets are
associated with some types of cancer. They have recommended that intake
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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) spec1f1ca11y cautioned against exceeding

10 percent of total caior1es from polyunsaturates.

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

979.

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

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

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

Major Findings

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

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

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

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

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

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

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

supply.

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

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

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

Individual Intake

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

at 1-2).

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

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

-2).

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

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

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

Household Food Use

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

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

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

Historical Trends

Fat--The level of fai provided by the U.S. food supply per cepita per
day was Towest about 1920, 120 grams, and highest in 1981, 164 grams {Fat 1-8).
Throughout the century, three food groups--fats and oils; meat, poultry,
and fish; and dairy products--provided approximately 90 percent of the fat
in the food supply. Marked changes occurred in the use of foods within these
groups.

76



In the fats and oils group, use of butter declined from 18 to 4 pounds
per capita per year while use of margarine rose from 1 to 11 pounds in the
period 1909-13 to 1882. During this time, shortening largely replaced lard
as a cooking fat, and use of oils, chiefly salad and cooking oils, rose from
about 2 to 23 pounds per capita. These changes were primarily responsible
for the large shift from animal to vegetable sources of fat. During this
period, the proportion of vegetable fat in the food supply increased from
17 to 42 percent, and the proportion o7 animal fat decreased from 83 to 58
percent.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

average)

All individuals: [ — 3

Age and sex:

Males and females

Under 1| vear........ C—1 37

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

9-i8. .. ... —

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

B5+. . Lo 1 41
Females

S—18. ... ... L. 1 39

18-84. .............. ne— Y

Bh+. .. .. ——

Poverty status and race:

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

% of Calories

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

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

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

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

100

|
4

% population
1
©

[
[

L] i '] 1

£] 10 20 30 40 50 60 7O

% Catories

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

Calories.

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

1 00— R0 0y,

%

)
n
1

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

O Maies 65 years +

X Males 9-18 vears

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

% populatlon
0
o
1

N
[
T

a 1Q 2‘0 30 40 70

% Calories

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

of Calories.

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



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

and race {3-day average)

10— 0 ——p,

Descending order at 40%
of Calories

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

o

=

©25r

] L ]

) 10 20 30 40 50 60 79

% Calories

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

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

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

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

O Northeast
& South

% population
[4)]
[
T

M
1
T

L %5\1\ o | 1

L L CL

8] 10 20 30 40 S0 80 70
% Calories

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

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

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

by selected characteristics

2
Income, per caplia

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

Food stamp program

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

Heakly money valua of foad®4

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

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

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

par parson 1

g par dollar

ay
1 138 BOOGIG 66

1 {48 ECSESa 62

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

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

1 {52 RREZXR 62

] t88 ERXZESA 55

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

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



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

Meaot,

poultry, fish

Fats, oils

Milk, creanm,

Groin products

cheese

Other protein 'Faod;

Vegetables
Sugar, sweets

Fruit

Miscellaneousz

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

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

<14

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

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

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

] L [} L L} 1 L 1

910 1220 1930 1840 1850 1960 18970 1880
Year

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

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

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

serie:

s and 1855, 1965, and 1977-78 food consumption surveys.
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Fat 1-9. U.S, food supply: Fatty acids as percent
of base years’
300 -
v
¥ Lingleic acid
250 b & Oleic acid -J/
¥ Total saturated fatty acids /

200 - /

Wi

# 150 /.’\—-N
]
4 L VN,

H X
o 1001
It
g
£
@ S50 -

Igllg 1820 1930 184G {950 18960 1879 1880
Year

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

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

{3-day average)

All individuols: 1214 milligrams/1,000 Calories

Age and sex:

Males and females

Under 1 Year . ... 0. —1 130

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

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

19-64. ... C———122

BS . —
Females

9718, ... — -7

19-64............... —

B5+. .. 227

Poverty status and roce:

Above povertly, white [ — 2ps

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

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

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

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

Cumulative percent of population having intakes

of at least specified levels (3-day average)

100

4 popuiation
o ~4
=) "
[ 1

[\
(4]
L

milligrams / 1,000 Caleries

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

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

{3-day average)
1008, Descending order at

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

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

& Females 9-18 years

~J
71l
1

% population
tn
Q

M
on
T

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

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

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



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

1 QDG
Descending order at

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

7

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

25t

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

milligrams / |.000 Calories

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

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

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

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

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

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

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

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

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

series.
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Carbohydrate, Added Sweeteners, and Fiber

Description

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

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

Grain products and vegetables are sources of complex carbohydrates.

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

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

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

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

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

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

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

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

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

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

Major Findings

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

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

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

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

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

Individual Intake

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

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

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

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

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

Household Food Use

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

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

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

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

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

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

Historical Trends

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

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

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

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

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

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

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

All individuals: [T 43 % of Calories

Age and sex:

Males ond females

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

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

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

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

of at least specified levels (3-day average)

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

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

% Calories

1T runcated at 70% of Calories.

Example: 83% of population had carbohydrate intakes above

40% of Calories.

SOURCE: USDA: Bata from the Nationwide Food

Consumption Survey,

% Calories

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

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



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

.
75+

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

% populolion
!
[

[\
Ul
T

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

% Calories

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

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

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

1006

c 75+

0

-

o

g_ 50 Descending order at

o 40% of Calories

& A South

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

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

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

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

at home, by selected characteristics

Incoma, per caplta

g per pearson

g par dollar
day

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

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

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



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

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

Groin products

23%
sweats

@ @

Sugar,

o
=

Fruit

8
k53

Vegetables

23]
B

Miik, cheese

cream,

Other protein 'FOOdSI

Miscel tanecus 2k

Fats, oils <%

<14

Meat, poultry, fish

oYoYoRofooln

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

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

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

o 3-.-.,,__“_.

% bose years
o
]

US food supply
& Household diets
A Individual intakes

¢
o

T
»

|

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

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

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

e

TE Simple carbohydrate

+ Complex carbohydrate
1

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

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

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



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

1909-13 1847-49 1982

[ Sucrose
Laocleose
Fructoze
Glucose

Ml Maitose

BR Unclessified

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

characteristics {3-day average)

All individuals:

Age and sex:

Males and females

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

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

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

Poverty status ond race:

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

™ i2% of Calories

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

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

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

ysle;

75

S0

% population

25

] ] '] 1 i )1

4] 16 20 30 40 SO0 60 7O

% Calories

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

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

100,

Descending order at 15%

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

]
Ll
T

% population
3y
]
1

™
4]
T

[

]

A\

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

% Calories

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

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



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

100g

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

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

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

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

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

100y,

c 75+

2 Descending order at 15% of Calories
-

2] A South

5 50 @ North Central

g' O Mortheast

o X West

a

[\
4!
1

% %&f\__ 1 11

] i 20 30 4 50 65 70
“ Colories

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

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

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

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

Description

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

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

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

Major Findings

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

) Available data indicate that alcohol consumption is high.

Historical Trends

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

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

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

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

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

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

Description

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

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

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

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

Major Findings

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

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

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

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

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

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

Individual Intake

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

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

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

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

Household Food Use

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

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

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

Historical Trends

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

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

Serum vitamin A

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

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

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

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

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

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

All individuals: T3 133% RDA

Age and sex:

Males ond fTemales

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

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

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

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

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

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

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

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

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

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

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

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

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

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

1 0Py,
_(hﬁ%
N
75T
S0f

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

4 population

n
1)

8]

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

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

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

worth of food used at home, by selected characteristics

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

£7.800 and over

2871

a
Food stamp program

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

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

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

% total ius1, 600 Iu/s

Vitomin A Colories dollar‘s worth

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

13%
Mect, poultry, fish

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

G,

Fats, oils

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

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

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

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

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

® Houszhald diels

& Individual intakes

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

Yeaar

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

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

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

Serum vitamin A (meg/dl)

&0

54

5°-
3 White

. PA Biack

i

35_

39+

25+

204

o

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

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

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

Serum vitamin A {(meg/dl)

B0

55_

50
ZA3 White

&3 Black

%

9-11

<

3-5
Age in years

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

Below poverty
B8 Above poverty

Serum vitamin A (mog/dl)

3-5
Age In years

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

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

[+

IZA Below poverty
A Above poverty

Serum vitamin A (maeg/di)

AR
6-8 -
Age in years

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

Percent

12 =1

1~

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

{73 White

A Block

3-5

7] ©

68 9—it
Age in years

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

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

Z3 White
== Black

9

3-5

2-11

Age in years

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

Parcent

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

16+ Below poverty
B Above poverty

a-1

Age in years

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

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

LT Below poverry
&3 Ahove poverty

| %_
- 3-5 6-8 911

Age in years

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

Description

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

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

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

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

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

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

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

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

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

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

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

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

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

Major Findings

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

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

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

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

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

Individual Intake

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

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

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

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

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

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

Historical Trends

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

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

All individuals: 1 1i2¥% RDA

Age ond sex:

Males and females

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

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

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

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

6o+ . L ] 196

Poverty stotus and roce:

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

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

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

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

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

% Racommended Dlatory Al lowonces

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

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

112

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

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

® Females 9-18 years

%

2 Males 65 years +

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

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

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

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

"CRDA>

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

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

% population
tn
O
T

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

100@——-\&%\

Py,

Q
Descending order at 100% RDA \
® North Ceniral

~
[4)]
T

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

CRDAD

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

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

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

used at home, by selected characteristics

mg per person1

2
Income, per capiteo

mg per dol lar

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

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

$7.800 ond over., g f

Food stamp program

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

Eliigible, not participatingl

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

34°
WHaakly money value of food

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

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

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

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

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



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

Grain products
Meat, poultry,

Vegetables

Milk, cream, cheese

Fruit

1
Other protein foods

Sugar, sweets

Fats, ocils

Miscel | aneous

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

fish

% total

thiomin

48%

2%

M -— n *] -
= ¥ i + ut )
e o

P

OROROLORORORORCA.

mi!iigroms/
1,000 Caoleries
of fToed group

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

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

milligramss/
dollar ‘s worth
of food group

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

a
o
f

100

% base years

o
o
T

&

¥ U tood supply
& Household diets

Individual intakes

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

Year

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

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

Description

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

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

Major Findings

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

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

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

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

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

Individual Intake

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

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

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

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

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

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

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

Historical Trends

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

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

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

All individugals:

Age and sex:

Males and Temales

[—i1z2¥% RDA

Under 1 vear....... -

1-8. . ... e ——— (68
Males

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

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

Poverty status and roce:

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

Below poverty, black T 130

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

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

least specified percents of 1980 RDA in terms of

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

‘\J
o
T

& Ouantity-to-Calorie ratio
O Quantity

% populatien
n
a

[\
[
¥

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

% Recommended Dletory Al leowances

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

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

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

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

1 OOBODC—,

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

{RDAD

1T runcated a1 150% RDA.
Example: 90% of children 1-8 years had at least 100% RDA,

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



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

100&—.\
c 75F
9
—td
o]
5 50r
g' Descending order at 100% RDA
o A Above poverty, white ~\
- . [ ]
*: o5l O Below poverty, white \"é‘
@ Below poverty, black
[®E Above poverty, bfack
1 L L - L] 1 1
g 25 50 75 100 125 150
% Recommended Dietary Al lowances

CRDAD

1Truncated at 150% RDA,
Example: 67% of above poverty, white population had at
least 100% BDA.

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

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

\§
Descending order at 100%RDA \

% population
Ul
?

B West L1
N @ North Central
25 O Northeast
& South
] ] y) 1 I i1
o i 50 75 {0Q 125 150
% Recommended [Dietory Al lowances
CRDAD

1Truncated at 150% RDA,
Exgrnple: 8% of population in the West had at least 100%

RDA.

SCURCE: USDA: Data from the Nationwide Food
Cansumption Survey,

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

used at home, by selected characteristics

mg per per"son1 mg per dollar
. ay
Income, per capita
Under $2,250............... | — 1 2.45 BEESESE 1,24
$3.500-4,898, .. ............ — ] 2.56 Sd .18
$7,B00 and over. ........... I ] 2.72 XXX 8.88
Food stamp progrcm3
Participating.............. = 1 2.72 1.26
Eligible, nel participating ™= ] 2.52 OCOXR) 1 .22
Not eligikle. ... ..... ... C } 2 .66 EXXXR {.85
Weekly money volue of Food3’4
$ 8-11.98. ... ... ..., ... | — I L 1.33
$12-15.99. ... ... ... 1 2.4@ 1.2@
£16-19.99, .. ... ... ..., .. L ] 2.78 BrXrA 1.89
e = = o ] 3.29 BRXAA B .97
Number of household members
f ) 2.93 B.98
G { ] 2.59 BEREN 1 .04
B or more. ... ... .. .. ..... [ ] 2.58 S 1.29

1I\n"leal—at-horne gquivalent person.
1876 househald income before taxes.

3Dzl'ca for year 1877-78.
Per meal-at-home equivalent pergon per week,
Excludes roomers, boarders, and employees.

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



Riboflavin 1-7. Househoid

Milk, cream, cheese
Grain products
Meat, poultiry, fish

Vegetables

1
Qther protein foods

Fruit
Miscel | aneocus
Sugar, sweels

Fats, oils

diets, spring 1977: Contribution of food groups

% totol mil!igroms/ milligraoms/
riboflavin 1,000 Calories dollar‘s worth
of food group of food group

W e [ e
= e —r

<iX

1Meat, poultry, fish mixtures, and eggs, beans, and nuts.
Coffee, tea, alcohaolic beverages, and foads of Jittle nutritive value.

SOQURCE: USDA: Data from the Nationwide Food Consumption Survey.

4 base years
o
o

Riboflavin 1-8. U.S. food supply, household
diets, and individual intakes; Percent of base
years?

@
o
T

L
.-w--_.._,‘:r-—-—-._ﬁ

¥ U8 food supply
® Household diets
& Individuat intakes

an
L]
T

1910 1920 1930 1940 1950 1860 1970 1980
Year

1U.S. food supply, 1909-13=1.78 milligrams {mg}/capita/day;
household, 1955=2.50 mg/meal-at-home equivalent person/day;
individual, 1965=1.77 mgfindividual/day {3-day averagel

SOURCES: USDA: Data from the U,5. food supply historica!
series and 1955, 1865, and 1977-78 food consumption surveys.
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Preformed Niacin

Description

Niacin, also called nicotinic acid, is a water-soluble B-vitamin required
in the diet. It plays an essential role in the release of energy from protein,
fat, and carbohydrate and is involved in the synthesis of protein and fat.
Niacin is available to the human body in two ways. It may be ingested from
food as "pretformed" niacin or it may be formed in the body from ingested
protein, specifically, the amino acid tryptophan.

Peliagra is the classic niacin deficiency disease. It occurs in poor
populations whose diets are high in maize or corn. Clinical signs of pellagra
progress through a characteristic dermatitis, diarrhea, and depression.

Death can result. Pellagra was once considered endemic and a major public
health probiem in the United States. 1In 1918, 10,000 deaths were attributed
to the disease. Today, this disease rarely occurs in the United States,
Targely because of increased prosperity, the enrichment of grain products
with niacin, and nutrition education efforts that have encouraged variety

in food selection.

Dietary intakes of niacin are assessed relative to the 1980 RDA, but
health indicators of niacin status were not available from national surveys.
The RDA are 18 milligrams per day for males 23-50 years of age and 13 milligrams
per day for females of the samé age. The RDA are expressed in niacin
equivalents-~-that is, the amount of niacin available to the body regardless
of the source. Food composition data are adequate to calculate dietary intakes
of preformed niacin. However, in 1977 the data base for the tryptophan content
of food was 1imited, and niacin formed by conversion could not be calculated.
Therefore, dietary Tevels of niacin in this report do not include niacin
formed in the body by conversion from protein.

Food sources of preformed niacin inciude Tiver, peanuts, poultry, red
meat, and legumes. These foods and dairy products and eggs are alsc sources
of tryptophan, which can be converted to niacin. Much of the niacin in grain
products is in the outer husk and is removed in milling, but enrichment has
done much to compensate for this loss. The niacin in maize or corn is so
tightly bound to protein that it is not available to the body. However,
treatment of corn or maize with alkalis, a common practice in Central America,
Tiberates the niacin.

Major Findinas

] National survey data indicate that the niacin intake of the U.S. population
appears to be adequate.

) Dietary levels of preformed niacin and protein averaged above the RDA.
Males and individuals above poverty had higher dietary leveis of preformed
niacin than did females and individuals below poverty.

(] Dietary levels of preformed niacin appeared to be positively associated
with economic status.

] Major sources of preformed niacin in household diets were the meat,
pouliry, and fish group and the grain products group.

] Preformed niacin provided by the U.S. food supply in 1982 (25.6 milligrams
per capita per day) was almost one-third higher than the level at the
beginning of thea century.
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Individual Intake

Preformed niacin intakes by individuals (3-day dietary reports) in the
1977-78 Nationwide Food Consumption Survey averaged 124 percent of the RDA
for niacin (Preformed niacin 1-1}. Sixty-seven percent of the survey population
had intakes of at Teast the RBA, and 91 percent had intakes of at least 70
percent of the RDA (chart 1-2). Ninety-one percent of the survey population
had intakes of at jeast the RDA preformed niacin-to-calorie raftios, and nearly
100 percent had intakes of at least 70 percent of the RDA ratios.
Dietary levels of preformed niacin were highest for males and females
19-64 vears of age and Towest for those 9-18 years of age (charts 1-1 and
1-3). For the same age groups, levels were higher for males than for females.
Preformed niacin levels in diets differed more by poverty status than
by race (charts 1-1 and 1-4). In the population above poverty level, 68
percent of white persons and 69 percent of black persons had intakes of at
least the RDA. Below poverty level, 59 percent of white and black persons
had intakes of at least the RDA.
Dietary ievels of preformed niacin differed 1ittle by region, urbanization,
and season {charts 1-1 and 1-5).

Household Food Use

Households with higher income per capita reported using food providing
more preformed niacin per person than did lower income households (chart
1-6). However, higher income households paid more for preformed niacin than
did Tower income households; that is, they obtained less preformed niacin
for each food dollar. Among households eligible for the Food Stamp Program,
participants used food slightly higher in preformed niacin per person but
similar in preformed niacin per dollar to food used by nonparticipants.
Compared with higher income households that were ineligible for the program,
participating households used food differing Tittle in preformed niacin per
person but higher in preformed niacin per dollar.

Households using food with higher money value per person averaged more
preformed niacin per person but less per dollar than did households with
lower food costs. Smaller households also used food with more preformed
niacin per person but less preformed niacin per dollar than did larger
households.

Two food groups--the meat, poultry, and fish group and grain
products--provided 36 and 33 percent of the preformed niacin in household
diets, respectively (chart 1-7). Other food groups provided 10 percent or
less of the preformed niacin. Grain products were the most economical source,
providing more than twice as much per dollar as other food groups. The
miscellaneous group is high in preformed niacin per 1,000 Calories because
certain incliuded foods such as coffee contain some preformed niacin and the
group as a whole is very low in calories.

Historical Trends

The level of preformed niacin provided by the U.S. food supply fluctuated
but generally decreased during the first half of the century as use of grain
products decreased {chart 1-8)}. It rose rapidly in the mid-1940's with the
introduction of enriched flour and bread but declined by the Tate 1940‘s
because of the continued decTine in use of grain products. Thereafter, the
preformed niacin level fluctuated but rose as use of enrichment became more
widespread and use of foods in the meat, poultry, and fish group increased.
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Data from USDA's food consumption surveys indicate that the preformed niacin
levels in individual intakes and household diets followed the food supply
trend.
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Preformed niacin? 1-1. individual intakes, 1977-78: Mean percent of 1980 Recommended Dietary
Allowances {RDA)}, by selected characteristics {3-day average)

All individuals:
Age arnd sex:

Males and femaies

Under | vear........  — T
=8, .. T 122
Males

Q—18. ... ... .. ... C—__1 122
18-64., . ............. 1 134
B5+. . . ... I s~
Females

0-18._ . ... .. ..., C—1112
18-64. . ............. C—1 23
B5+ . e [T 119

Poverty status and race:

Above povertiy, white [ 124
Above poverty, black [ 124
Below povertiy, white [ 116
Below povertiy, black [ 1 128

1 12a% RDA

Region:
Northeast........... T 1 128
North Central....... 1124
South. ... ........... I P-4
West. .. ............. 1127
Urbanization:
Central cibty........ [ 126
Suburbon. .. ... ...... 1 124
Normetropelitam. .. .. 123
Season:
Spring.............. 115
Summer ... ... .. ...... — 1128
Fall . . o e C— 124
Winter. . ... ......... C— 122

106es not include niacin that may be formed from dietary proiein. See discussion of niacin equivaients.

SOURCE: USDA: Data from the Nationwide Food Consumption Survey.

Preformed niacin! 1-2. Individual intakes,
1977-78: Cumulative percent of population
having at least specified percents of 1980
RDA in terms of quantity and quantity-to-Caiorie
ratig {3-day average}

i

-
n

n
Q

® Quantity-to-Calorie ratic
¢ Quantity

4 populattion

W]
4]
Li

1

0 25 S0 76 100 125 150
% Recommended Dietary Allowances

TDges net include niacin that may be formed from dietary
protein, See discussion of niacin equivalents.

2Yruncated at 150% RDA.
Example: 67% of the population had at least 100% RDA by
quantity, and 21% of the population had at least 100% RDA
by quantity-to-Calorie ratio.

SCURCE: USDA: Data from the Mationwide Food
Consumption Survey.

Preformed niacini 1-3. Individual intakes,
1977-78: Cumulative percent of population
having at least specified percents of 1980
RDA, by sex and age {3-day average)

1 OM»—Q—-——-—.‘. =

e
4]

Descending order at
100% RDA

B Males 1964 years
O Males 65 years +
@ Females 12-64 \,rlzars2
A Chitdren 18 years?2
X Males9-18 years?

{ Females 65 years +
X Females 9-18 years

% populatton
]
<
L)

M
[4d]
T

'} 1 1 1 L] 3 3
Q 25 S0 75 100 125 150
% Racommended Diotary Al lowoncas
CRDAD

YBoes not include niacin that may be formed from distary
protein. Ses discussion of niacin equivalents.

2Equal at 100% RDA.
Truncated at 150% RDA.
Example: 75% of males 12-64 years had at least 100% RDA.

SOURCE: USDA: Data from the Nationwide Foed
Cansumption Survey,



Preformed niacin' 1-4, Individual intakes,
1977-78: Cumulative percent of population
fraving at least specified percenis of 1980 RDA,
by poverty status and race {3-day average}

o\
75 B \ﬁ
Descending order at 100% RDA :\=
SOF 3 Above poverty, black
A Above poverty, white

C Below poverty, white z
25F @ Below poverty, black

X population

— ] L | B o — — 3
0 25 50 75 100 125 {80
% Rocommonded Dlatary Allouwonces

CRDAD
130es not include niacin that mwiay be formed from dietary
protein. See discussion of niacin equivalents.
2Equal at 100% RDA.
Truncated at i50% RDA.
Example: 69% of above poverty, black population had at least
100% RDA,

SOURCE: USDA: Data fram the Natiornwide Food
Consumption Survey.

% populotion

Preformed niacin’ 1-5. Individual intakes,
1977-78: Cumulative percent of population
having at jeast specified percents of 1980
RDA, by region {3-day average)

{els - — ‘,.,Q\z

75+ L )
[ ]
T \
Descending order at 100% RDA ®,
O Mortheast %\
o5k @ North Central ‘5’\
X West
A South
L L 1 i - | 2
Q 25 20 75 ig0 25 150
% Recommended Dletary Allowances

CRDAS
TDges not include niacin that may be formed from dietary
protein. See discussion of niacin equivaients,
Tiruncated at 150% RDA,
Example: 70% of population in the Northeast had at least
100% RDA.

SOURCE: USDA: Data from the Nationwide Food
Consumption Survey.

Preformed niacin’ 1-6. Household diets, spring 1977: Miiligrams {mg) per person and per dollar’s worth of

food used at home, by selected characteristics

mg per personz mg per deollar
. per day
Income, per capita
Under $2,250. .. ..... ... ... [ 1 25.3 BEOSEEd 12.8
$3,500~-4,899. ..... ... . .... [ 1 26.5 ERXIZHA 11.4
$£7,800 and over . ... ... .. .. C 1 29.8 EXXXI 9.6
Food stamp pr'ogr‘cm4
Participoting. ............. i 128.2 EEOIXKK 13.@
Eligible, not participatinglC 1 26.0 RXXKXY 12.56
Not eligible. . ..., .. .. ..., — 1 27.8 XXX 11.8
Vealk |y money valua of FoodH?
$8-11.98. ... . . . ..., ... 1 19.5 EXXXXX] (3.3
$12-15.8Q. . ... ... . ... ... C 1 24.2 EXRXEX] 12. 1
$16-19.88. . ... ... ... ..., i 2 2914 BXXXR2 11.4
$20-28.99. ... .. ... ... ... C 1 35.7 B 18.5
Number of household members
I — ] 30.7 EXXX] 19.@
G 25 [ 127.8 BREARS 11,2
B or more, ... ... ... ... .. ... [ ] 25.8 EESASAA 12.8

TDges not include niacin that may be formed from dietary protein. See discussion of niacin equivalents.

Meai-at-home equivalent pgrson,
31978 household income before taxes.
Data for year 1977-78.
Per meal-at-home equivalent person per week,
Excludes roomers, boarders, and empioyees.

SOURCE: USDA: Data from the Nationwide Food Consumption Survey.
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Preformed niacin?! 1-7. Household diets, spring 1977: Contribution of food groups

% total milligrams/ milligrams’
preformed 1,009 Calories dollior’s worth
niocin of food group of food group

Meat, poultry, fish (W™ []1s.4 (] 121
Graim products Ossx D 13.9 |:] 31.9
Miscel loneous - @wz [ lsss []14.4
Vegetables @9" []1s.0 []8.8
Other protein foods. es" []s.7 [] 4.4

Fruit

€ |
Milk, cream, cheese 92% I 1.3 [I 1.7
C;
G

Sugar, sweets ‘9.7 I 1.3

Fats, oils I<9.1 |<B.!

1naes not include niacin that may be formed from dietary protein. See discussion of niacin equivalents.
2Coffee, tea, alcoholic beverages, and foods of little nutritive valug,
Meat, poultry, fish mixtures, and eggs, beans, and nuts.

SOURCE: USDA: Data from the Nationwide Food Consurnption Survey.

Preformed niacin! 1-8. U.S. food supply,
household diets, and individual intakes: Percent
of base years?

% base vyears

o W U8 food supply
& Household digts
A Individoal intakes

o
[}

—

] ] L 1 L] H ] 1
1910 1920 1930 1940 {950 {960 1970 1880
Year
1poes not include niacin that may be formed from dietary
protein. See discussion of niacin equivalents.
U.S. food supply, 1909-13=19.0 miiligrams {mg)/capita/day;
household, 1855=158.0 mg/meal-at-home equivalent person/day;
individual, 1966=16.2 mgfindividuai/day (3-day average).

SOURCES: USDA: Data from the U.S. food supply historical
series and 1865, 1965, and 1977-78 food consumption surveys.
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Vitamin Bg

Description

Vitamin Bg is a water-soluble nutrient reguired in the diet. Vitamin Bg
is a collective term referring to substances, such as pyridoxine, pyridoxal,
and pyridoxamine, which have vitamin Bg activity. These substances function
primarily in the metabolism of protein--for example, in forming amino acids
needed in protein synthesis; in converting the amino acid tryptophan into the
vitamin niacin; and in forming substances involved in proper functioning of
the nervous system. '

Severe vitamin Bg deficiency in aduits can cause depression, confusion,
convulsions, and symptoms similar to those of riboflavin deficiency.
Deficiency is suspected among alcoholics because alcohol is known to interfere
with the body's utilization of vitamin Bg. Current evidence does not suggest
that vitamin Bg deficiency should be suspected among oral contraceptive users.
However, women who have used oral contraceptives for an extended time tend to
have lower blood levels of vitamin Bg during pregnancy and to produce infants
with lower levels. 1If they choose to breast feed their infants, their milk
tends to be lower in vitamin Bg. Harm from excessive intakes of vitamin Bg by
misuse of high-potency supplements is aiso a concern because of possibie
damage tc the peripheral nervous system.

Dietary levels of vitamin Bg are assessed relative to the 1980 RDA, but
biochemical, hematological, or other health indicators of vitamin Bg status
were not availabie from national surveys. The RDA are 2.2 milVligrams per day
for males 23-50 years of age and 2.0 milligrams per day for females of the
same age. Because vitamin Bg has such an important role in protein
metabolism, an individual's need for vitamin Bg is directly related to protein
intake. The RDA are based on a desired ratio of dietary vitamin Bg to protein
and an assumed level of protein intake.

Food sources of vitamin Bg include meat, poultry, fish, bananas, and
nuts. Food composition data for vitamin Bg were less reliable than those for
other nutrients in 1977,

Major Findings

] The vitamin Bg intake and status of the U.S. population require further
investigation.

. Dietary Tevels of vitamin Bg averaged below the RBA. However, many
individuals reported diets containing lower levels of protein than those
assumed in setting the RDA for vitamin Bg. Therefore, the diets of these
individuals may have provided the desired ratio of vitamin Bg to protein
but not the RDA for vitamin Bg.

. Dietary levels of vitamin Bg were higher for males than for females and
generally higher for younger than for colder individuals.

] Dietary levels of vitamin Bg did not appear to be consistently asSociated
: with economic status.

] The major source of vitamin Bg in household diets was the meat, poultry,
and fish group. @Grain products and vegetables were also important
sources.

® Vitamin Bg provided by the U.S. food supply was about 10 percent lower in
1982 (1.97 milligrams per capita per day} than at the beginning of the
century.
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Individual Intake

Vitamin Bg intakes by individuals (3-day dietary reports) in the 1977-78
Nationwide Food Consumption Survey {(NFCS) averaged 75 percent of the RDA
(Vitamin Bg 1-1). Twenty percent of this population had intakes of at least
the RDA, and 49 percent had intakes of at least 70 percent of the RDA
(chart 1-2). Twenty-five percent of the survey population had diets providing
at least the RDA vitamin Bg-to-calorie ratios, and 68 percent had intakes of
at least 70 percent of the RDA ratios.

Dietary levels of vitamin Bg were higher for males than for females in
the same age group {charts 1-1 and 1-3). 1In general, levels were higher for
younger than for older individuals. The exception is females 19 years of age
and over, who had uniformly low intakes.

Vitamin Bg levels in diets differed Tittle by poverty status, race,
urbanization, and season (charts 1-1 and 1-4). Levels of vitamin Bg in diets
reported in the West were higher than those in the South (charts 1-1 and 1-5).

Analysis of the 1977-78 NFCS data shows that the percent of the
population having at least the appropriate vitamin Bg-to-protein ratio was
about 33 percent higher than the percent of the population having at least the
RDA. For example, 72 percent of the survey population had intakes of at least
80 percent of the desired vitamin Bg-to-protein ratio, compared with 39
percent of the population having at Teast 80 percent of the RDA for
vitamin Bg.

Household Food Use

Households with higher income per capita reported using food providing
more vitamin Bg per person than did lower income households (chart 1-6).
However, higher income households paid more for vitamin Bg than did Tower
income households; that is, they obtained less vitamin Bg per food dollar.
Among households eligible for the Food Stamp Program, participants used food
higher in vitamin Bg per person but similar in vitamin Bg per dollar to food
used by nonparticipants. Compared with higher income households that were
ineligible for the program, participating households used food similar in
vitamin Bg per person but higher in vitamin Bg per dollar.

Households using food with higher money value per person averaged more
vitamin Bg per person but less vitamin Bg per dollar than did households with
lower food costs. Smaller households used food with more vitamin Bg per
person but less vitamin Bg per dollar than did larger households.

The meat, poultry, and fish group provided 34 percent of the vitamin Bg
in household diets {chart 1-7). Grain products and vegetables were the next
most important sources, providing 22 and 17 percent of the total,
respectively. Vegetables supplied the most vitamin Bg per 1,000 Calories of
food group, more than twice that of the meat, pouliry, and fish group and more
than three times that of the grain products group. Grain products furnished
the most vitamin Bg per dollar's worth of food group, but the other protein
foods group and vegetables were also Tow-cost sources.

Historical Trends

The level of vitamin Bg provided by the U.S. food supply was highesf in
1909--2.22 milligrams per capita per day {chart 1-8)}. 1t then fluctuated
downward to a low of 1.80 milligrams in the late 1950's and thereafter
increased. Most of the decline in vitamin Bg levels is attributed to
decreased use of grain products and potatoes. Most of the increase in the
past two decades is attributed to increased use of the meat, poultry, and fish
group. From 1909-13 to 1982, the proportion of vitamin Bg frop the meat,
poultry, and fish group increased from 26 to 40 percent while the share from

potatoes declined from 24 to 10 percent and the share from grain products
declined from 18 to 11 percent.
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Vitamin Bg ! 1-1. Individual intakes, 1977-78: Mean percent of 1980 Recommended Dietary Allowances
{RDA), by selected characteristics (3-day average)

All individuals: 3 75% RDA

Age and sex:

Males and females

Under 1 year........ T 138
1-8. . .. — 97 )
Males Region:
O-18. .. ... ... ...  — = Northeast........... [
19-64. ... . ... ... ... C—179 North Central....... C1 7S
BS+. ... ... | — A South. ... ........... 72
Fomales West , ... ... ...... ... 1 89
S=38. . .. — 73 Urbanitzeltion:
19-84. . ., ... ... ..... se@ Central city........ 3 76
65+ . .. ... 162 Suburban. ... ... ..... 178
Normetlropotitan. .. .. ) 74
Poverty status ond race:
Season:
Above poveriy, white [C—J175 Sprimg. ... oo 175
Above povertiy, black 178 Summer .. .. L. 175
Below povertiy, white [ )74 Fall ... .. . . ... ... .. E7s
Below poverty, bilaock [174 Winter. ... ....... ... C1 74
Tsee discussion.
SOURCE: USDA: Data from the Nationwide Food Consumption Survey,
Vitamin B4 1-2. tndividual intakes, 1877-78: Vitamin Bﬁ'l 1-3. tndividual intakes, 1977-78:
Cumulative percent of population having at Cumulative percent of population having at least
 least specified percents of 1980 RDA in terms specified percents of 1980 RDA, by sex and age
of quantity and quantity-to-Calorie ratio {3-day average)
{3-day average}
{0 I0Cﬂ"i-i’vﬂ‘-ra!\*?ﬁh Descending erder at
\%: ' 100% RDA
\ & Children 1-8 years
¥ Males 9-18 years
i 7St
g 7% 5 5 B Males 19-64 years
o = ) Females 9-18 years
o o O Males 65 years +
5 s0F g_ SOr A ¢ Females 65 years+
a .
g. ® Cuantity-to-Calorie ratic 3_ \0 " \. Femaies 1964 years
" O Quantity - =X
© oezst 25t \
R, o
g, S a
N N s N . L 2 1 t 5 1\9““‘?-@ 2
u] 25 51¢) 75 168 128 150 a 25 S0 75 i 125 {54
% Racommended Dietary Allouwonces % Recommended Dietary Allowances
1 CRDAD
ge discussion, 1 . .
2Tiuncated at 150% RDA, gSee discussion,
Example: 19% of the papulation had at least 100% RDA by gf:::?: 'T<s: 502%11?13::}; 1-8 years had at least 100% RDA,
quantity, and 26% of the population had at least 100% RDA by ’ ¥ '
guantity-to-Calorie ratio. SOURCE: USDA: Data from the Nationwide Food

SOURGE: USDA: Data from the Nationwide Food Consumption Survey.

Consumption Survey.
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Vitamin B, 1 1-4. Individual intakes, 1977-78:
Cumulative percent of population having at
least specified percents of 1980 RDA, by
poverty status and race {3-day average)

{0
Descending order at 100% RDA
A Above poverty, white2
c 75 o £ Above poverty, black 2
o O Below poverty, white 2
...6 & Below poverty, black
5 SO
2 .
4]
Q.
3 s ‘Q§§$
l~%\
JaTY
Q 25 SO 75 100 {25 150
% Recommended Dietory Al lowances
CRDAD

15es discussion.

2Equ.al at 100% RDA,

3Fruncated at 150% RDA.
Example: 19% of above poverty, white population had at
least 100% RDA,

SOURCE: USDA: Data from the MNationwide Food
Consumption Survay.

Vitamin Bg' 1-5. Individual intakes, 1977-78:
Cumulative percent of population having at
Jeast specified percents of 1980 RDA, by region
{3-day average)
1008
w Descending order at 100%RDA
X West

® North Central 2
b O Mortheast 2

AN

~]
o
1

% populatilon
0
Q
T

25 iy
M
L] 1 1] 1 :L 4 3
9] 25 S0 75 t09 {25 130
% Recommended Dietary Allowonces

CRDAD
15ee discussion.
2Equat at 100% RDA.
3Truncated at 150% RDA,
Example: 24% of population in the West had at least 100%
RDA.

SOURCE: USDA: Data from the Nationwide Food
Consumption Survey.

Vitamin Bg ' 1-6. Household diets, spring 1977: Milligrams {mg} per person and per dollar’s worth of

food used at home, by selected characteristics

mg per personz

mg per doilar

Income, per capita day
Under $2,250............... { ] 2.84 ECOEAOA | . B4
$3,500-4,889............... [ } 2. 14 CCOOGD 8,82
£7.800 and over . .. ... ... ... C 1 Z.48@ 0.78
Food stamp program
Participating.............. I i 2.30 POCOIIA | .86
Eligible, not participating T 1 2.87 EEXXXXA 1.0t
Not eligible....... .. a5 = 1 2.25 XD B89
Wealkly money volua of food ’
$ 8-11.98. . ... .. ... .. ... C___—11%.58 1.88
£i2-15.98. . ... .. .. . . ... f 1 1.96 T ERXXXR 8.98
$16-19.99. ... ... ... . ... ... [ i 2.34 PBXRFFR & .82
$20-28.99. .. . . i ] 2.87 BRREREA B.8%

- ] 2.48 RXXZX2 B.82
] 2.24 BEXXREAA @809
] 2.086 Vava¥ata¥a¥a B W ZICH

I5ee discussion.
Meai-at-home equivalent person,
1976 bousehold income before taxes.
Data for year 1977-78.
Per meai-at-home equivalent person per week.
Exciudes roomers, boarders, and employeses.

SOURCE: LUSDA: Data from the Nationwide Food Consumption Survey.



Vitamin Bg1 1-7. Household diets, spring 1977: Contribution of food groups

% total milligroms/ mil]igroms/ % money
Vitamin B8 1,000 Colories dollar‘s werth value
of food group of Tood group

24%

Meat, poultry, fish 034% [:I 1.92 l:l 8.8t
22 D 2.68 D 1.68
té [ Je.2e [ Jt.se

i2x%
Grain products

e
T

Vegetables

Mifk, cream, chease

o0
E

Fruit

FS
=2

L]

*
-]
o
G}
a

2
Other protein foods

o
=

Miscel laneous

.

g
[+
=2

Sugar, sweels

olofofofalele
I
5
oloXofofelofale

L4
Fats, oils <

Fay
&
[
A
-]
&
W
=

1Sr-:e discussion.
Meat, poultry, fish mixtures, and eggs, beans, and nuts.
Coffee, tea, alcoholic beverages, and foods of little nutritive value.

SOURCE: USDA: Data from the Nationwide Food Consurmption Survey.

Vitamin B 7 1-8. U.S. food supply: Percent
of base years?

0
o
;

TMNA

% bose vears
Q
o

ol
o
T

1910 1820 1930 1240 1950 19680 1970 1880
Year

1See discussion.
255 tood supply, 1903-13=2.17 miltigrams/capita/day.

SCURCE: USDA: Data from the U.S, food supply historical
SErigs.
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Vitamin By

Description

Vitamin Bqyp is a water-soluble nutrient required in very small amounts in
the diet. Vitamin Bis is a collective term referring to a group of
sybstances, known as cobalaminsg, with similar biolegical activity.

Vitamin Byp is necessary in forming red blood cells, in building genetic
material, in the functioning of the nervous system, and in metabolizing
protein and fat. A complex interrelationship exists between vitamin Bip and
the vitamin folacin.

Vitamin Bjp deficiency results in a particular type of anemia, known as
pernicious anemia, and in neurological damage if deficiency is prolonged.
Dietary deficiency may occur ameng vegetarians who consume no animal foods
over a long period of time. Young children of strict vegetarians are the most
vulnerable. Vitamin Bip deficiency is almost always caused by a lack of
"intrinsic factor,” a substance produced in the stomach which is necessary for
vitamin Bys absorption. It is also caused, although rarely, by parasitic
interference with absorption. Even after surgical removal of the stomach,
sufficient vitamin Byp is stored in the liver to prevent the occurrence of
deficiency for several years. Sporadic vitamin Bip deficiency caused by
insufficient intrinsic factor is a commonly seen clinical problem, but it is
not related to dietary intake.

Dietary intakes of vitamin Bjo are assessed relative to the 1980 RDA, but
biochemical, hematological, or other health indicators of vitamin Byp status
were not available from national surveys. For individuals 7 years of age and
older, the RDA are 3.0 micrograms per day.

Yitamin Byp is found only in foods of animal origin, and these foods
vary considerably in concentration. Liver, muscle meat, fish, eggs, and milk
contain relatively large amounts of vitamin Byp.

Major Findings

’ National survey data indicate that the vitamin By intake of the U.S.
population is adequate.

L Dietary levels of vitamin Bjp averaged above the RDA. Levels were higher
for males than for females and generally higher for younger than for
older individuals,

. Dietary levels of vitamin Bys appeared to be positively associated with
economic status.

. Major sources of vitamin By, in household diets were the meat, poultry,
and fish group, followed by dairy products.

] Vitamin Bqs provided by the U.S. food supply has fluctuated from 7.1 to
9.6 micrograms per capita per day since the beginning of the century.

Individual Intake

Vitamin Bip jptakes by individuals (3-day dietary reports) in the
1977-78 Nationwide Food Consumption Survey averaged 173 percent of the RDA
{vitamin Byp 1-1). Two-thirds of the survey population had intakes of at
least the RDA, and 85 percent had intakes of at least 70 percent of the RDA
{chart 1-2). Eighty-two percent of the survey population had diets providing

131



at least the RDA vitamin Bjp-to-calorie ratios, and 94 percent had intakes of
at least 70 percent of the RDA ratios. Variability within population groups

was considerable--groups with the highest average intakes did not always have
the largest percent of individuals obtaining the RDA.

Dietary levels of vitamin B2 were notably higher for males than for
females (charts 1-1 and 1-3). Maies 65 years of age and over had Tower
dietary levels of vitamin Bj? than did younger males. Fewer females 65 years
of age and over than younger females had diets providing the RDA for
vitamin Bj2.

For both the white and black populations, a greater proportion of those
above poverty level than below poverty level had vitamin Bjp intakes of at
least the RDA (chart 1-4). Dietary levels of vitamin By2 did not differ
consistentiy by race.

Levels of vitamin Bj2 in diets were lower in the South than in other
regions but differed 1ittle by urbanization and season {charts 1-1 and 1-5).

Household Food Use

Households with higher income per capita reported using food providing
more vitamin By per person than did lower income households (chart 1-6).
However, higher income households paid more for vitamin Bz than did lower
income households; that is, they obtained less vitamin By for each food
dollar. Households participating in the Food Stamp Program used food higher
in vitamin Bj2 per person and per doilar than either eligible nonparticipating
households or higher income households that were ineligible for the program.

Households using food with higher money value per person averaged more
vitamin B12 per person but less vitamin Bj2 per dollar than did households
with lower food costs. Smaller households used food with more vitamin B2 per
person than did larger households, but vitamin Biz return per dollar did not
differ consistently by household size.

Two food groups--the meat, poultry, and fish group; and milk, cream, and
cheese (dairy products)--provided 54 and 29 percent of the vitamin Bj2 in
household diets, respectively {chart 1-7). These food groups provided about
the same quantity of vitemin Byp per 1,000 Calories, but the dairy group
provided more vitamin Byz per dollar.

Historical Trends

The level of vitamin By» provided by the U.S. food supply was lowest
during the 1930's and highest in the mid-1940's, when milk consumption was
high {chart 1-8}. 1In general, per capita levels of vitamin B12 were higher
during the second half of the century than during the first. Higher levels
are attributed to increased use of the meat, poultry, and fish group and, to a
small extent, to fortification. The relative contribution of the food groups
to the level of vitamin Bip in the food supply has changed 1ittle during the
past century.
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Vitamin B,, 1-1. Individual intakes, 1977-78: Mean percent of 1980 Recommended Dietary Allowances
(RDA), by selected characteristics (3-day average)

All individuals: 1 173% RDA

Age ond sex:

Males and females

%Jnger- i yvear........ [ 1 279

.~ I [— 1<)} .

Mol es Region:
8-18................ C——— =08 Northeaost. .......... C—1176
i9-64............... 1 289 North Central....... 1 i168
BS+. ... 1192 South. .............. ) is4

Urbanizaticon:

8—-18_ ... ... ... ] 148
18-64. . ... ... ....... C——— 147 Central city........ 1182
B5+. . ... o— Y Suburben. . .......... 17
Nermmetropolitan... .. 1158
Poverty status and race: S
eQsSarn:
Above poverty, white[ 172 Spring. . ............ [—— 1174
Above poverty, block [ 1 i8% Summer . ............. 172
Below poverty, white [ —— ] 161 Fald................ ET— 1178
Below poverty, black 1 198 Winter. ... ... ...... C—) 188
SOURCE: USDA: Data from the Nationwide Food Consumption Survey.
Vitamin B,, 1-2. Individual intakes, 1977-78: Vitamin B,, 1-3. Individual intakes, 1977-78:
Cumulative percent of pepulation having at Cumulative percent of population having at
least specified percents of 1980 RDA in terms least specified percents of 1980 RDA, by sex
of quantity and quantity-to-Calorie ratio {3-day and age (3-day average}
average)
10 1 OCIX-CA—Q—'?\?_ Sy

""‘d
in
T
.
L2
L)

Descending order at
100% RDA

% populatton
i
]

% populatlon

. & Quantity-to-Caicrie ratio SO X Males9-18 years
o Quantity B Males 19-64 years ..
£ Children 1-8 years \\
O Males 85 years+1 e
25 2% B Females 9-18 years 1 &\
@ Females 19-64 years <
& Females 65 years +
+ 3 . 1 1 11 1 1 1 1 1 2
3] 25 S0 75 {00 125 120 0 25 s0 75 100 125 1590
¥ Recommended Dlatory Allowances % Recommended Dietary Allowances
CRDAD
I Truncated at 150% RDA i
‘ E :
Example: 658% of the population had at least 160% RDA by T?::ul::: E;(l[:?? :{)?GAR DA
quantity, and 82% of the population had at least 100% RDA Example: 87% of males é-18 years had at least 100% RDA.

by guantity-to-Calorie ratio.

. . SCURCE: USDA: Data from the Nationwide Food
SOURCE._USDA‘ Data from the Nationwide Food Consumption Survey.
Consumption Survey.
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Vitamin B,, 1-4. Individual intakes, 1977-78:
Cumulative percent of population having at
least specified percents of 1980 RDA, by
poverty status and race {3-day average)

oL
c /St
c
=
0
5 50F
Q.
2 Descending order at 106% RDA
e & Above poverty, white
25 Above poverty, black
O Below poverty, white
#® Below poverty, black
| i ] i 1 i} 1
o] 25 50 75 100 125 {50
% Recommended Dietary Al lowonces

CRDAD

1Truncated at 150% RDA.
Exampie: 58% of sbove poverty, white population had at
least 100% RDA.

SOURCE: USBA: Data from the Nationwide Food
Consumption Survey.

Vitamin B, 1-5. Individual intakes, 1977-78:
Cumulative percent of population having at
least specified percents of 1980 RDA, by region
{3-day average}

. 7St :%.
s N
° A\§
3 SOl Descending ordes at 100% RDA b\b‘{\\
o
& & West A\R:
e ® North Central ﬂ\t
= 25k Q) Mortheast
2 South
’ 1 1 t 1 1 1
g 25 50 7S 100 125 [=18)
% Recommended Dietary Allowaonces
(RDAD

TTruncated at 150% RDA.
Example: 71% of population in the West had at least 100%
RDA.

SOURCE: USDA: Data from the Nationwide Food
Consumption Survey,

Vitamin B, 1-6. Household diets, spring 1977: Micrograms {mcg} per person and per dollar's worth of

food used at home, by selected characteristics

1
erson meg per dollar
. 2 ay
Income, per capita
Under $2,250...... . ........ . "15.85 Kxg 2.87
$3,500-4,989. .............. [T ™5.89 & 2.49
$7.800 and over. ... ... ..... ] 7.58 K 2.45
Food stamp program
Participating.............. ] 7.11 P 3.29
Eligible, not participatingt__———— 1 5 .77 =3 2.8@
Not etigible. .., .. ... ... —— K 2.44
Haak!ly momey vaiua of Food4
$ 8-1t.99. . .. .. ... ... 37 4 23 2.89
$12-15.88. ... .. ... ... L. T —~715.45% R 2.73
$16-19.99. ... ... ... C———— "3 6.48 B 2.54
$20-29.89 . ... ... ... ... ... ] 8.98 B 2.38
Number of household members
S [ } 8.48 X3 2.78
3, C———165.86 B 2.43
8 or more. ... ... ... ... — "~ 35.57 B 2.78

IMeal-at-home equivalent person.
1978 household income before taxes.

3pata for year 1977-78.
Per meal-at-home equivalent person psr week,
Excludes roomers, boarders, and employess.

SOURCE: USDA: Data from the Nationwide Food Consumption Survey.

134



Vitamin B,, 1-7. Household diets, spring 1977: Contribution of food groups

Meat,
Mt ik,
Other
Brain
Fats,

Sugar,

Vegetchlies

Miscel | ameous

Fruit

% total

Vitamiey B12

fish os‘m
cheaase 629}:

protein f'ood51 ng

@7%

Gcm
G(’K

micrograms/
{1,000 Calorles
of food group

1Meat, poultsy, fish mixtures, and eggs, beans, and nuts,
Coffee, tea, alecholic beverages, and foods of little nutritive value.

SOURCE: USDA: Data from the Nationwide Food Consumption Survey.

m!crograms/

dollor’‘s worth

of food group

Vitamin B,, 1-8. U.S. food supply: Percent

of base years?

% base vyears
o @
] o
L)

[9]
o
T

W

—)

1 | 1 i 1 L ] L
1910 1920 1930 1840 1950 19560 {970 1880

Yeor

1U.5. focd supply, 1909-13=8.2 micrograms/capita/day.

SOURCE: USDA: Data from the U.5. food supply historical

series.
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Folacin

Description

Folacin, also called folic acid or pteroylglutamic acid, is a water-soluble
B-vitamin and a reguired nutrient in the diet. Folacin is a collective term
for compounds having nutritional properties and chemical structure similar
to those of folic acid. Folacin is used in forming hemoglobin in red blood
cells and in forming genetic material. The clinical symptoms of folacin
deficiency include pallor, weakness, forgetfulness, sleeplessness, and periods
of euphoria. A deficiency is often associated with chronic alcoholism.

Dietary intakes of folacin are assessed relative to the 1980 RDA. For
individuals 11 years &f age and older, the RDA are 400 micrograms per day.
Serum and red blood cell levels of folacin are used as heaith indicators
of folacin status. Accurate folacin data were not available on a sufficient
number of foods to determine the folacin content of individual intakes or -
household diets in 1977. However, data were sufficient to estimate per capita
levels of folacin provided by the U.S. food supply because these estimates
are based on a smaller number of foods.

Food sources of folacin include Tiver, dark-green leafy vegetables,
dry beans, peanuts, and wheat germ. The ability of the body to utilize the
fclacin in food varies greatly depending on the chemical form of this vitamin
in the food. Losses in cooking and canning may be very high but are reduced
if vitamin C is present.

Major Findings

. The folacin intake and status of the U.S. population require further
investigation.

. Data on the nutrient content of the U.S. food supply indicate relatively
Tow levels available for consumption per capita. The Committee is concerned
that the RDA for folacin are based on Vimited research information and
that folacin RDA may be higher relative to population requirements than
are other RDA.

] An assessment of health indicators of folacin status, based on Timited
data from the 1976-80 National Health and Nutrition Examination Survey,
found females 20-44 years of age to be at greatest risk of developing
deficiencies {Life Sciences Research Office, Oct. 1984).

] The major sources of folacin in the U.S. food supply are vegetablies;
fruit; the meat, poultry, and fish group; and grain products.

) Folacin provided by the U.S. food supply was 10 percent Tower in 1982
(283 micrograms per capita per day) than at the beginning of the century
and also lower than the RDA for individuals 11 years of age and older.

Historical Trends

The level of folacin provided by the U.S. food supp1y was highest in
1945, 335 micrograms per capita per day, and lowest in 1964, 267 micrograms
per cap1ta per day (Folacin 1-1). Early in the century, vegetab1es and grain
products were the major sources of folacin. Vegetable consumption increased,
partly because of the popularity of Victory Gardens, reaching a high in the
mid-1940's. Thereafter, vegetable use decreased, and in 1982 this food group
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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’

a
]
T

W

% base vears
=
o

N
Q
T

I} I 1 H H L 1 ]
1910 (920 1930 1240 {250 1980 1970 1880
Yeor

Tu.s. focd supply, 1908-13=316 micrograms/capita/day.

SOURCE: USDA: Data from the U.S, food supply bistorical
series.
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Yitamin C

Description

Vitamin €, also called ascorbic acid, is a water-soluble nutrient that
is important in forming collagen, a protein that gives structure to bones,
cartilage, muscle, and blood vessels., Vitamin C helps maintain capillaries,
bones, and teeth; aids in absorption of iron; and helps protect octher vitamins
from oxidation. VYitamin C deficiency causes scurvy, which is characterized
by weakness, hemorrhages in the skin and qums, and defects in bone develiopment
in children.

Dietary intakes of vitamin C are assessed relative to the 1980 RDA.
For individuals 15 years of age and older, the RDA are 60 milligrams per
day. The level of vitamin C in serum is a biocchemical indicator of vitamin C
status. However, this type of measurement may be influenced by recent intake.
Research on possible benefits derived from vitamin C intakes higher than
the RDA may change the criteria for assessment. Limited evidence suggesis
that vitamin C can inhibit the formation of some carcinogens and that the
consumption of foods containing vitamin C is associated with a Tower risk
of cancers of the stomach and esophagus (Naticnal Research Council, 1982).
However, possible harm from megadoses of vitamin C is also a concern {Naticnal
Research Council, 1980a}.

The foods highest in vitamin C are citrus fruits. Other fruits, tomatoes,
potatoes, and dark-green vegetablies also contain relatively large amounts
of this vitamin.

Major Findings

. Dietary levels of vitamin € averaged above the RDA for the survey population,
but levels were lower for females 9-64 years of age than for males in
this age group.

. Low serumn vitamin C levels occurred in only about 3 percent of the population
aged 3-74 years. Low serum vitamin € levels were found most often among
those over 12 years of age who had low intakes of vitamin € from diet
and supplements, smoked cigarettes, and/or had low incomes.

] Dietary levels of vitamin C appeared to be positively associated with
economic status.

) Major sources of vitamin C in household diets were fruits and vegefables.
These food groups were also relatively low-calorie, economical sources
of vitamin C.

) Vitamin € provided by the U.S. food supply in 1982 {118 milligrams per
capifa per day) was about 10 percent higher than at the beginning of
the century.

Individual Intake

Vitamin € intakes by individuals (3-day dietary reports) in the 1977-78
Nationwide Food Consumption Survey averaged 147 percent of the RDA (vitamin C 1-1),
Fifty-nine percent of the survey population had intakes of at ieast the RDA,
and almost three-fourths had intakes of at least 70 percent of the RDA (chart 1-2).
Sixty-nine percent of the survey populaticn had diets providing at least
the RDA vitamin C-to-calorie ratios, and 83 percent had intakes of at least
70 percent of the RDA ratios.
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Dietary levels of vitamin C were higher for males than for females
9-64 years of age but similar for males and females 65 years of age and over
{charts 1-1 and 1-3). tevels were highest for children under 1 year of age,
followed by males 9-18 years; they were Towest for females 19-84 years of
age,
Iindividuals above poverty had higher levels of vitamin C than those
below poverty (charts 1-1 and 1-4). In both economic groups, levels of
vitamin C were slightly higher for the black than for the white population.
Vitamin € levels in diets were highest in the Northeast and lowest in
the South, and levels were lower in nonmetropolitan areas than in central
cities or suburban areas {charts 1-1 and 1-5). By season, levels of vitamin C
were higher in the spring and summer and lower in the fall, with winter midway
between,

Household Food Use

Households with higher income per capita reported using food providing
more vitamin € per person than did lower income households {chart 1-6).
However, higher income households paid more for vitamin C than did lower
income households; that is, they obtained less vitamin C from each food dollar.
Among households eligible for the Food Stamp Program, participants used food
sTightly higher in vitamin C per person than did nonparticipants but similar
in vitamin € per doliar. Compared with higher inceme householids that were
ineligible for the program, participating households used food slightly lower
in vitamin C per person but slightiy higher in vitamin C per dollar.

Households using food with higher money value per person averaged more
vitamin C per person but less vitamin C per dollar than did households with
lower food costs. Smaller households used food with more vitamin C per person
and slightly more vitamin € per doliar than did larger households.

Fruits provided 46 percent of the vitamin C in household diets {chart
1-7). Vegetables provided 34 percent, and other food groups each supplied
10 percent or less, Fruits supplied roughly twice as much vitamin € as vegetables
per 1,000 Calories and per dollar's worth of food group.

Historical Trends

The per capita level of vitamin C provided by the U.S. foed supply in
1982 was higher than at the beginning of the century but Tower than during
the mid-1940's {chart 1-8)}. A peak of 125 milligrams per capita per day
in 1944 was attributed to high use of vegetables, many from Victory Gardens.
From 1944 to 1964, a steep decline in vitamin C levels occurred, primarily
because of lower use of fresh citrus fruit. However, since 1964 vitamin C
levels have increased, reflecting more than a twofold increase in use of
frozen citrus juices, a roughly 10-percent increase in use of fresh vegetables,
and fortification. USDA's food consumption surveys indicate that the vitamin C
levels of individual intakes and household diets increased more steeply from
the mid-1960's to 1977-78 than did the food supply.

Serum vitamin €

In the 1976-80 National Heaith and Nutrition Examination Survey, serum
vitamin C was used to indicate the vitamin C status of persons 3-74 years
of age. This measurement is sensitive to recent intake of vitamin C and
therefore does not reflect long term status. However, values below 0.3 milligram
per deciliter indicate low or inadequate intakes, with only partial body
reserves present {Sauberlich et al., 1974). For this analysis, Tow serum
vitamin € is defined as less than 0.25 milligram per deciiiter.

140



Mean levels of serum vitamin C were within the acceptable range regardiess
of sex, age, race, or poverty status {Vitamin C 2-1 through 2-4). However,
mean levels differed by age and sex. In children and youths, mean levels
generally decreased with age from about 1.5 milligrams per deciliter for
those 3-5 years to 1.1 milligrams per deciliter for those 12-17 years. In
adults, mean values remained fairly stable, with some increase in the oldest
age group. Males had Tower mean levels than femaies for all the adult age
categories.

Charts 2-5 and 2-6 show the prevalence of iow serum vitamn € in males
and females by race and age. Very few young children had low serum vitamin
C levels. The prevalence of low values generally increased with age. Males
25 years and over had a higher proportion of low values than females in the
same age group, with black maies 55-74 years of age having the highest proportion
of tow values (16 percent).

With respect to poverty status {charts 2-7 and 2-8}, the prevalence
of low serum vitamin € was higher among those below poverty level than those
above poverty level. This was most evident among adults.

Other factors {not shown), such as cigarette smoking and taking supplements,
can affect Jevels of serum vitamin €. Adults who smoked cigarettes and seldom
or never used vitamin and/or mineral supplements had a much higher prevalence
of low serum vitamin C values than would be expecied by their representation
in the population, In this survey, 34 percent of men were current cigarette
smokers who did not regularly use vitamin and/or mineral supplements. This
group accounted for 71 percent of the men with low serum vitamin C. Comparable
figures for women were 25 percent and 61 percent, respectively. Regular
supplement users had just the opposite representation. About 20 percent
of the men reported regular use of supplements, and they accounted for less
than 2 percent of the group with Tow serum vitamin C. Among women, regular
supplement users totaled about 28 percent of the population and less than
8 percent of the group with low serum vitamin C (Woteki et al., 1986).

A smaller proportion of the low-income population than the general population
reported regular use of vitamin and/or mineral supplements. The proportion
of regular supplement users with low serum vitamin C Tevels was 1 percent
or less, regardless of age, sex, or income. However, among irreguilar users
and those who did not use supplements, persons below poverty level had higher
prevalences of Tow serum vitamin C. Men below poverty level who were 45-

74 years of age with irregular or no supplemeni use were the group with the
highest prevalence (24 percent).

Although the overall percent of persons in the population 3-74 years
of age with Tow serum vitamin C levels was not large (about 3 percent}, there
were selected subpopulations for which this was not true. The vitamin C
status of children under 12 years of age does not appear to be a public health
problem, but some adult subpopulations have Tifestyles that place them at
high risk of poor vitamin € nutritional status. These people can be generally
characterized as one or more of the following:

® Consumers of diets that are low in vitamin C from food and vitamin and/or
mineral supplements,

] Cigarette smokers,
[ Poor.
Preliminary analyses indicated that each of these characteristics was

significantly related to serum vitamin C Tevels even when the other factors
were controlled.
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Vitamin C 1-1. Individual intakes, 1977-78: Mean percent of 1980 Recommended Dietary Allowances
{RDA), by selected characteristics {3-day average)

] 147% RDA

All individuals:

Age and sex:

Males and females

Under | year........ C—— 1 228
Mi—iS ................. C—— 1 i66 Region:
5—163 ............... C——— 1174 Northeast . . ... .. .... C— 162
19864, ... ..........- [ 148 North Central .. ..... 1147
BS+ . . 1153 South., .. ............. 1 131
F | ueSi ................ : 1549
511?895 ________ |: 152 Urbanizol’.ion:
19=64. .. . ... — 128 Central city........ —— 152
BS+ ., .. e [ is@ Suburbanm. . .. ... ... .. 3153
Nornmetropolitan..... 1 136
Poverty stotus and race: Season:
Above poverty, white [CC___3 149 Spring..........c.-.. [ 15}
Above poverty, black [C____1182 Summer ... ........ .. [ 1s2
Below poverty, white 1125 Fall.. ..o oo L 148
Below povertiy, block [ 138 Winter. . ... ... ... C—— 1 148

SOURCE: USDA: Data from the Nationwide Food Consumption Survey.

Vitamin C 1-2. individual intakes, 1977-78:
Cumulative percent of population having at
least specified percents of 1980 RDA in terms
of quantity and guantity-to-Calorie ratio
{3-day average]}

Vitamin € 1-3. Individual intakes, 1977-78:
Cumulative percent of population having at
least specified percents of 1980 RDA, by sex
and age {3-day average}

1G 1004
L}
h \ -
4 3 ®,
c 75 \ c 75 \\
° o Descending order at
o o 100% RDA bt
_U 50 ® Ouantity<to-Calorie ratic _O sob X Males 9-18 years
?}_ [ O Quantity a A Chiidren 1-8 years
2 o { Females 65 years + \
& o, L
O Males 65 years +
= =
25+ 25F @ Femates 9-18 years
B Males 19-64 years
@ Females 19-64 years
: i L L 1 ' 1 'l s L 3 ' ]
g 28 50 75 100 125 160 o 25 SO 75 100 125 150
% Recommended Dietary Al lowonces

% Recommerided Dletory Allowances

"Truncated at 150% RDA.
Example: 59% of the population had at least 100% BRDA by

quantity, and 89% of the population had at least 100% RDA by

guantity-to-Calorie ratio.

SOURCE: USDA: Data from the Nationwide Food
Consumption Survey.
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VS runcated at 150% RDA.
Example; 70% of males 9-18 years had at ieast 100%

RDA.

SOURCE: USDA: Data from the Natiohwide Food
Consumption Survey.



Vitamin C 1-4. Individual intakes, 1977-78: Vitamin C 1-5. Individual intakes, 1977-78:

Cumulative percent of population having at Cumuiative percent of population having at
least specified percents of 1980 RDA, by least specified percents of 1980 RDA, by region
poverty status and race {3-day average) {3-day average)

IUO@N 1 008,

|
on
L]
~J
N
L]

Descending order at #0% RDA
O Northeast A\b-
X West

Descending order at 100% RDA
# Above poverty, black

#% population
)
o

% population
[4]
=]
1

25+ A Above poverty, white 250
@ Below poverty, biack @ North Central
< Below poverty, white 4 South
L [ [} 1 [ [ ] [ L 1 1 ] 1
0 25 50 75 {100 125 150 0 25 S0 75 100 125 180
% Recommended Diaetary Al lowances % Recommended Dietary Allowences
{RDAD CRDAD
Tfruncated at 150% RDA. Treuncated at 150% RDA.
Exampte: 83% of above poverty, black population had at least Example: 66% of population in the Northeast had at least
100% RDA. 100% RDA,
SOURCE: USDA; Data from the Nationwide Food SOURCE: LUSDA: Data from the MNationwide Food
Consumption Survey. Consumption Survey,

Vitamin € 1-6. Household diets, spring 1977: Milligrams {mg} per person and per dollar’s worth of food
used at home, by selected characteristics

mo per per-son1 mg per dollar
i per day
ITncoma, per capita
Undar $2,250........ ..., 1 ii1g &5
$3,.500-4,988. .. ... ... .- [ — {136 58
$7.800 and over ... ... ...... i. 1 185 53
Food stomp program
Participating.............. 1 132 61
Eligible, not pcri:tczpa‘c.:ngl___,_::l 123 KXXXXX! (315
Not eligible. ... ... . ... . .. I P 141 MEXXX] 56
34
Veakly momay volue of food
$ 8-11.88. ... .. i 183 RXZZXA 63
$I2—-15.898. . ... ... e  ——— . 2 RXXR] 6B
$16-18.88. . ... .. o i ] 147 PEAE2 58
$P0—-28.88. .. .. e I 1 187 RESXIA b5
Numbar of heousehold membears 5
N { 1 {88 EXREXZ3 64
= T I ] 142 FRRAFEX 57
B Or MOr€@. .o aoenanonn  — ERASYSY 58

V\eal-at-home equivalent person.
1976 household income before taxes.

3pata for yvear 1977-78.
Per meal-at-home equivalent person per week.
Excludes roomers, boarders, and employees.

SOURCE: USDA: Data from the Nationwide Food Consurmnption Survey.
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Vitamin C 1-7. Household diets, spring 1977: Contribution of food groups

Fruit
Vegetables

Sugar, sweats

Graln products

Milk, cream, cheese

Meal, pouliry, fish

Jther proteir foods
Fats,

ot ls

Miscel lanecus

mitligraoms/
{1,000 Calorlies
of food group

# total
Vitamin C

48%

@
OS4X
G
G/

<1 I] 47
o f 1
3%
L
Gi?‘ | ‘
<1k
G |<1

1Meat, poultry, fish mixtures, and eggs, beans, and nuts.
Caoffes, tea, alcoholic beverages, and foods of fittle nutritive value.

SOQURCE: USDA: Dats from the Nationwide Food Consumption Survey.

milligrams/
dollar s worth
of food group

Vitamin C 1-8. U.8. foed supply, household
diets, and individual intakes: Percent of base

years!

@ 150

L

o]

@

-

o 100 &F

]

[+

s

= S0 - ¥ WS tood supply
& Househald diets
£ bndividual intakes

Year

1 1 1 L ] i 1 i
1810 1820 1930 19403 18950 1860 1870 1980

1u.s. feod supgly, 19092-13=108 milligrams {mg)/capita/day;
household, 1956=108 ma/meal-at-home equivalent person/fday;
individual, 1965=61 mgfindividual/day {3-day averagel.

SOURCES: USDA : Data from the 1.5, food supply historical
series and 1955, 1965, and 1977-78 food consumption surveys.
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Serum vilamin C (mg/di)

Serum vitamin C {mg/d))

Vitamin C 2—1. Mean serum vitamin C for males, by race and age: 1976-80
2-

1O

- 21 White
% Biaci

b

o
]
]

[+]

[

L]
[

[+]
£
1

0.2 -

18-24
Age in ysars

NOTE: Vitarmin C measured in milligrams per deciliter {mg/dl}. See text for definitions.
SOGURCE: USDHHS: Data from the National Health and Nutrition Examination Survey.

Vitamin € 2—2. Mean serum vitamin C for females, by race and age: 1976-80
z_
LE

L&~ EZ Whitts

| o4

-

0.8
Ol =

0.2

o

NOTE: Vitamin C measured in miiligrams per deciliter {rgfdi}. See text for definitions.
SOURCE: USDHHS: Data from the National Health and Nutrition Examination Survey.
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Vitamin € 2—3, Mean serum vitamin C for males, by poverty status and age: 1976-80

Za Below poverty
=% Above poverty

S5-74

18-24 25-54
Ags in years

12-17

-1

18 © =

0.% -

(p/Bw) 9 URUBHA LINIES

"3

]

02

3-5

NOTE: Vitamin C measured in milligrams per deciliter {magfdl}. See text for definitions,

SOURCE: USDHHS: Data from the National Health and Mutrition Examination Survey,

1976-80

Vitamin C 2—4. Mean serum vitamin C for females, by poverty status and age

Z2 Below poverty

PR Above poverty

1.5

1.6 -

T T L) 1 T
3 N - = °
L=

- - Q
(ip/Bw) 9 ujuBiA Wnzeg

1
!
o

0.2~

B-24 2554

Age in years

1217

NOTE: Vitamin C measured in milligrams per deciliter {ma/dl}. See text for definitions,
SCURCE: USDHHS; Data from the Nationai Health and Nutrition Examination Survey,
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Parcant

Vitamin C 2—5. Percent of males with low serum vitamin C
{less than 0.25 mg/dl}, by race and age: 1976-80

777720

8 |

35

&-1

12-17

NOTE: Vitamin C measured in milligrams per deciliter {mg/dl). G = Quantity zero. See text for definitions,
SOURCE: USDHHS: Data from the National Health and Nutrition Examination Survey.

Vitamin C 2—86, Percent of females with low serum vitamin ©
{less than 0.25 mg/dl), by race and age: 1976-80

Percont

0

el

3-S5

&-1

NOTE: Vitamin C measured in milligrams per deciliter {mg/di}). 0 = Quantity zero, Sse texr for definitions.
SOURCE: USDHHS: Data from the National Health and Nutrition Examination Survey.
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Percent

Percent

Vitamin C 2-7. Percent of males with low serum vitamin €
{less than 0.25 my/dl), by poverty status and age: 1976-80

zo_

m-.

16 - &Z4 Below poverty

=% Above powverty

-

=

104

s-

£ -

e

2_

o 0 oD BEEZRY W@ o

3-5 -1 2-17 5574
Age in years
NOTE: Vitamin € measured in milligrams per deciliter {mg/dl). 0 = Quantity zero, See text for definitions.
SOURCE: USDHHS: Cata from the National Health and Nutrition Examination Survey.
Vitamin C 2--8. Percent of females with low serum vitamin C
{less than 0.25 ma/dl}, by poverty status and age: 1976-80

zo_
18-

16 - 28 Below poverty

=¥ Above poverty

2
17 -
10 -

o~

& <

& -

2_

o g 0

3-S5 5=t 12-17

NOTE: Vitamin C measured in milligrams per deciliter {mgfdii. O = Quantity zero. See text for definitions.

Age in ysars

SOURCE: USDHHS: Data from the National Health and MNutrition Examination Survey.
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Minerals

Calcium

Description

Calcium, an essential mineral in the diet, is used in the formation
of bones and teeth and in the maintenance of bgne strength. Calcium is alse
used in muscie contraction, blood clotting, and maintenance of the integrity
of cell membranes. OQsteoporosis, a bone disorder characterized by decreased
bone mass and iacreased suscepltibility to fractures, is associated with low
calcium intake. (See Chapter 3.) However, several other factors, such as
age, sex, body weight, hormone use, and physical activity ievel, also influence
the development of osteoporosis. Although osteoporosis is a common condition,
good estimates of the prevalence of this disease are lacking.

Dietary intakes of calcium are assessed relative to the 1980 RDA. The
usual clinical biochemical indicators for assessing calcium status are not
applicable to survey populations, and therefore they are not available from
national surveys. For individuals 19 years of age and older, the RDA are
800 miiiigrams per day. The. foods highest in calcium are milk and cheese.
Broccoli and dark-green leafy vegetables alsc contain relatively large amounts
of calcium.

Major Findings

* Dietary levels of calcium averaged below the RDA. {See Chapter 3 for
a discussion of the association between low calcium intake and osteoporosis.)

. Women had lower dietary levels of calcium than men had. Postmenopausal
white women are at greater risk of developing osteoporosis and related
fractures than men are.

. Dietary levels of calcium were considerably Tower for the black than
for the white population, but the prevalence of osteoporosis was lower
among the black population. This apparent Tack of an association between
calcium intake and osteoporosis indicates the importance of factaors
other than diet in the development of osteoporosis.

] Dietary levels of calcium appeared to be associated with economic status,
but race and household composition were also important factors.

® The major and most economical source of calcium in household diets was
dairy products.

° Calcium provided by the 8.S. food supply was lower in 1982 (860 miliigrams
per capita per day) than in the mid-1940's but higher than during the
early part of the century.

Individual Intake

Calcium intakes by individuals (3-day dietary reports) in the 1977-78
Nationwide Food Consumption Survey averaged 87 percent of the RDA {Calcium 1-1).
Thirty-two percent of the survey population had intakes of at least the RDA,
and 58 percent had intakes of at least 70 percent of the RDA {chart 1-2).
Forty-seven percent of the survey population had diets providing at least
the RDA calcium-to-calorie ratios, and 76 percent had intakes of at Teast
70 percent of the RDA ratios.
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Dietary levels of calcium were notably lower for females than for males
(charts 1-1 and 1-3}. Calcium levels were lower for males 65 years of age
and over than for younger males, but not as Tow as for females.

Dietary levels of calcium differed more by race than by poverty status
(charts 1-1 and 1-4)}. Levels were notably higher for the white than the
black population, even when these groups were separated by poverty status.

Among the four regions of the country, calcium levels were highest in
the West and lowest in the South {charts 1-1 and 1-5). ievels of calcium
differed 1ittle by urbanization and season.

Household Food Use

Households with higher income per capita reported using food providing
more calcium per person than did lower income households (chart 1-6). However,
higher income households paid more for calcium than did lower income households;
that is, they obtained less calcium for each food dollar. The amount of
calcium per person in household diets differed 1ittle by Food Stamp Program
eligibility or participation., Among households eligible for the program,
calcium return per dollar did not differ by participation. However, eligibie
households obtained more calcium per dollar than did higher income households
that were ineligibie for the program.

Households using food with higher money value per person averaged more
calcium per person but less calcium per dollar than did households with lower
food costs. Smaller households used food with slightly more calcium per
person but less calcium per dollar than did larger households,

The milk, cream, and cheese {dairy products) group provided 60 percent
of the calcium in household diets {chart 1-7}. This food group also supplied
a large amount of calcium in relation to caiorie content and cost--about
3 times as much calcium per 1,000 Calories or per dollar as any other food
group.

Historical Trends

The per capita level of calcium provided by the U.S. food supply was
higher in 1982 than at the beginning of the century {chart 1-8). Because
a large proportion of dietary calcium comes from dairy products, the calcium
level of the food supply has closely followed use of these products. Calcium
levels were lowest during the World War 1 era and highest in the years
immediately following World War II. The trend in levels of calcium during
the Tatter half of the century may be related in part to the proportion of
children in the population, which increased rapidly in the mid-1940's and
thereafter declined., The slight downward trend in the levels of calcium
in the U.,S, food supply data since 1955 is reflected in data from USDA's
food consumption surveys.
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Calcium 1-1. Individual intakes, 1977-78: Mean percent of 1980 Recommended Dietary Allowances

{RDAJ}, by selected characteristics {3-day average}

[—187% RDA

All individusls:
Age and sex:
Males and feamales
Under | vear........ 1 184
1-8. ... 1 182
Males
S-18. . ... ... . | I ==
19=6B4. .. . ........... | YT
BS+. ... i ] 80
Females
S—18........ .. ... ... 1786
18-64............... 3 7e
B, ... : 71
Poverty status and race:
Above poverty, white [—__J 8%
Above poverty, black [ 172
Below poverty, white [T ] 86
Below poverty, black [ 71

SOURCE: USDA: Data from the Nationwide Food Censumption Survey.

Calcium 1-2. Individual intakes, 1977-78:
Cumulative percent of population having at least
specified percents of 1980 RDA in terms of
guantity and quantity-to-Calorie ratio (3-day
average)

10
c 7S
e
-
[ +]
S SOf
[+3 ®  Ouantity-to-Calorie ratie
Q O Quantity
o,
=
25¢
] L 1 L] L j 1
3} 25 S0 75 100 125 150

% Recommaended Dlatory Allowonces

Yrruncated at 150% RDA.
Example: 31% of the population had at least 100% RDA by
guantity, and 47% of the population had at least 100% RDA
by quantity-to-Calorie ratio.

SOURCE: USDA: Data from the Nationwide Food
Consumption Survey.
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Region:
Northeast. ... ....... 1 87
MNorth Cemiral....... | —+)
Seuth............... 78
HESt ................ :I 97
Urbanizel ion:
Central city........ 1 84
Suburbarm. ... ... ... )
Normetropolitam..... 1 86
Season:
SErirg. e e e 185
LM . . L e e [ ss
Fall ..o .. [ &9
Winter. .. ... .. .. ... —

Calcium 1-3. Individual intakes, 1977-78:
Cumulative percent of population having at
least specified percents of 1980 RDA, by
sex and age {3-day average)

&

100 By

Descending order at
100% RDA
& Children 78 years
¥ Males 8-18 vears
B Mates 19-54 vears
O Mates 65 years +
BE Femaies 9-18 years
@ Females 19-64 vears
{ Femalas 65 years +

|
al

H population
4]
(=]
T

25

0 25 S0 75 {00 150

% Recommended Dietary Al locuances

CRDAD

1T uncated at 150% RDA.
Exampla: 48% of children 1-8 years bad at least 100% RDA.

SOURCE: USDA: Data from the Nationwide Food
Consumption Survey.



Calcium 1-4. Individual intakes, 1977-78:
Cumulative percent of population having at
least specified percents of 1980 RDA, by
poverty status and race (3-day average)

10088
75t Descending order at i00% RGA
% A Above poverty, white
= O Eelow poverty, white
o & Above poverty, black
5 sof @ Below poverty, black
g.
[+
b
25
.Qts_—_:f-
. \ . . ¢ ®i
o 25 50 75 100 125 {50
% Recommended Dietary Al lowances

(RDAD

Tfeuncated at 160% RDA,
Example: 34% of above poverty, white population had at
least 100% RDA.

SOURCE: USDA: Data from the Mationwide Foad
Consumption Survey,

Calcium 1-5. Individual intakes, 1977-78:
Cumuliative percent of population having at
least specified percents of 1980 RDA, by
region {3-day average)

{ OOQ-—-QE%
NN
AN
Ny

~J
n
T

Descending order at

% population
o
o
1

100% RDA
[® West
25r @ North Central %
O Northeast A\ .%.
& South A\‘a__g:
' ] 1 1 ] I |
g z25 50 75 100 125 (50
% Recommended Dietory Allowances

CRDAD

Mruncated at 150% RDA.
Example: 40% of population in the West had at least 100%
ROA,.

SOURCE: USDA: Data from the MNationwide Food
Consurmpticn Survey.

Calcium 1-8. Household diets, spring 1977: Milligrams {mg) per person and per dollar’s worth of food used

at home, by selected characteristics

mg per person i

mg per dollar

2 per doy
Income, per captto
Undar $2,25CG............... C 1 989 8GN SR2
$3,500-4,999. ... ... ....... [ ] {896 479
27,800 and over .. .......... [ 3 1138 RXXRE 367
Food stamp program
Participating.............. [ —1 1975 OO 487
Eligible, not participatingl 1 1838 ses
Mot eligible............... — 1 1138 RIEXZR 447
Yealkly monay value of food3‘4
$ 811,99, ... ... .. 1 2is XXX 557
$12-15.99. . . ... . ... ... ... i ] @38 EXEXFA SIS
FIB-18.88. ... ... i i —1 1176 465§
$20-29.98., .. ... ... ... ( I 1380 RXRXEA 497
Numbar of household mambers
R = 1 1297 385
0 2 [ 1 1996 FXAERES 439
B or MOre. . ... v iunnnrann — ] {987 BERSNNTE 548

Thieal-at-hame equivalent person.
1876 haousehold income before taxes.

3Data for yvear 1977-78.
Per meal-at-home equivalent persen per week.
Excludes roomers, boarders, and employess.

SCURCE: USDA: Data from the Nationwide Food Consumption Survey.
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Calcium 1-7, Household diets, spring 1977: Contribution of food groups

% total milligroms/ milligroms/
calclum 1,000 Calories dollar‘s worth
of food group of food group

B04
Milk, cream, cheese e E] 1726 I:I 2231
184
u 257 D 632
75
D 464 |:| 275

Grain preoducts
Vegelables

1
Other protein focds

Meat, poultry, fish

Misce! laneocus
Sugar, sueets

Fats, oils

14

C
<
G
C
Fruit Cy [ 24 [ ree
G
€,
<,

1Meat, pouitry, fish mixtures, and eggs, beans, and nuts,
Coffes, tea, alcoholic beverages, and foods of little nutritive value.

SOURCE: USDA: Data from the Nationwide Food Censumption Survey.

Calcium 1-8, U.8. food supply, household diets,
and individual intakes: Percent of base years?

I
o

100

% bose vears

g
L]

- B,
— —
e’ Sy

o W .S, food supply
& Household diets
& individoal intakes

L L] L] L 1 1 ]
1910 1920 1930 1940 1950 1960 1870 1980

Yeaear

1u.5. food supply, 1808-13=750 milligrams {fg)/capitalday;

household, 1955=1,240 mg/meal-at-home equivalent person/day;

individual, 1265=793 mg/individual/day {3-day average).

SOURCES: USDA: Data from the U.S. food supply historical

series and 1985, 1868, and 1977-78 food consumption surveys.
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Phosphorus

Description

Phosphorus is an essential mineral in the diet. Phosphorus forms an
insoluble compound with calcium that gives rigidity and strength to bones
and teeth., As a part of other compounds, phosphorus is involved in a diversity
of chemical reactions, including the release of energy from fat, protein,
and carbohydrate; the absorption and transportation of nutrients; and the
formation of genetic material, cell membranes, and many enzymes. Dietary
deficiencies of phosphorus are very unlikely. Although various experimental
studies have suggested that calcium utilization may be decreased when the
dietary phosphorus-to-calcium ratio is abpormally high, more recent evidence
indicates that this is not a practical concern.

Dietary intakes of phosphorus are assessed relative to the 1980 RDA,
but biochemical or other health indicators of phosphorus status were not
available from national survey data. For individuals 19 years of age and
older, the RDA are 800 milligrams per day. Food sources of protein, such
as dairy products, meat, poultry, and fish, are also sources of phosphorus.

Major Findings

® National survey data indicate that the phosphorus intake of the U.S.
population is adequate.

. Dietary levels of phosphorus averaged above the RDA. Levels were higher
for males and the white population than for females and the black population.

. Dietary levels of phosphorus appeared to be positively associated with
economic status.

] The major and most economical scurce of phosphorus in household diets
was dairy products.

] Phosphorus provided by the U.S. food supply was about the same in 1982
(1,470 milligrams per capita per day) as at the beginning of the century.

Individual Intake

Phosphorus intakes by individuals {3-day dietary reports) in the 1977-78
Nationwide Food Consumption Survey averaged 136 percent of the RDA (Phosphorus
1-1}). Almost three-fourths of the survey population had intakes of at least
the RDA, and 92 percent had intakes of at least 70 percent of the RDA {chart
1-2}. Ninety-six percent of the survey population had diets providing at
least the RDA phosphorus-to-calorie ratios.

Dietary leveis of phosphorus were higher for males than for females
{charts 1-1 and 1-3). Levels were highest for children under 1 year of age
and males 19-64 years, and they were lTowest for females 9-18 years of age.

Phosphorus levels in diets were higher for individuals above poverty
than for those below poverty in both the white and biack populations {charis
1-1 and 1-4). In both economic groups, levels were higher for the white
than for the black population.

Among the four regions of the country, phosphorus levels were highest
in the West and Towest in the South (charts 1-1 and 1-5). Levels of phosphorus
differed Tittle by urbanization and season.
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Householid Food Use

Households with higher income per capita reported using food providing
more phosphorus per person than did Tower income households (chart 1-6).
However, higher income households paid more for phosphorus than did lower
income households; that is, they obtained less phosphorus for each food dollar.
Among households eligible for the Food Stamp Program, participants used food
slightly higher in phosphorus per persen but similar in phosphorus per dollar
to food used by nonparticipants. Compared with higher income households
that were ineligible for the program, participating households used food
differing 1ittle in phosphorus per person but higher in phosphorus per dollar.

Households using food with higher money value per person averaged more
phosphorus per person but Tess phosphorus per dollar than did households
with lower food costs. Smaller households used food with more phosphorus
per person but less phosphorus per doilar than did larger households.

Two food groups--milk, cream, and cheese {(dairy products) and meat,
pouliry, and fish--provided 30 and 27 percent of the phosphorus in household
diets, respectively (chart 1-7}. Grain products, also an important source,
provided 20 percent of the phosphorus. Dairy products suppiied the most
phosphorus per 1,000 Calories and per dollar of food group. The miscellaneous
group is high in phosphorus per 1,000 Calories because certain included foods
contain some phosphorus and the group as a whole is very low in calories.

Historical Trends

The per capita Tevel of phosphorus provided by the U.S. food supply
remained fairly constant from 1909-13 to 1982 (chart 1-8). Exceptions were
low levels during the World War I era and the depression of the 1930's and
high levels in the mid-1940's. The phosphorus Tevel peaked at 1,700 milligrams
per capita per day in 1346, when use of dairy products was high. A decline
in the phosphorus level by 1950 refiected a 10-percent decline in use of
dairy products.

Early in the century, phosphorus was provided primarily by three food
groups: 28 percent by grain products, 25 percent by dairy products, and
21 percent by meat, pouliry, and fish. Although these food groups remained
major sources of phosphorus, their relative contribution changed considerably
during the century., Use of grain products was halved; use of dairy products
shifted from whole to lowfat mitks and more cheese; and use of meat, poultry,
and fish increased. As a result, 13 percent of the phosphorus in the 1982
food supply was provided by grain products; 34 percent by dairy products:
and 28 percent by meat, poultry, and fish.
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Phosphorus 1-1. Individual intakes, 1977-78: Mean percent of 1980 Recommmended Dietary Allowances

{RDA)}, by selected characteristics (3-day average)

All individuals:

Age and sex:

Males and females

Under 1| vear........ C——— 289

1=8. .. . C—— 138
Moles

8-18. ... ... . 1 135

19-64. ... ..., ... .. 1) 176

B5S+. ... ... 1 {4s
Females

S-18....... . ... ..., [——

18-64. ... .. ......... 1 19

B85+, . ... L. C__11iis
Poverty status and race:

Above poverty, white [____1 138

Above poverty, black [___] 124

Below poverty, white [__1 129

black 7115

Be I oW pover {'.Y,

1 138% RDA

Region:
Northeast ... ... ... .. 1 1386
Nerth Central....... —— 1 137
South............... 1 129
West .. ..... ......... 1 147
Urbanizotion:
Central city........ | E— P
Suburban., . ... ... ... [ 138
Normmetropoiiton. . ... 1135
Secson:
Sprinmg....... ... ... 3138
Summer . . ... ......... C_— 134
Fallb, . 1137
Winter. ... .......... [ 138

SOURCE: USDA: Data from the Nationwide Food Consumption Survey,

Phosphorus 1-2. Individual intakes, 1977-78:
Cumuiative percent of population having at
least specified pereents of 1980 RDA in terms
of quantity and quantity-to-Calorie ratio {3-day

average)
100 O
c 75k
[+
o
‘__‘; SOk ® Quantity-to-Calorie ratio
o O Quantity
Q
2
=
231
r ! : L L ' |
g 25 SO 75 100 125 150

% Recommended Dietary Allowancaes

ITruncated at 150% BDA,
Example: 72% of the population had at least 100% RDA by
quantity, and 98% of the population had at least 100% RDA
by quantity-to-Calorie ratio.

SOURCE: USDA: Data from the Nationwide Food
Consumption Survey.

Phosphorus 1-3. Individual intakes, 1977-78:
Cumulative percent of population having at
least specified percents of 1980 RDA, by sex
and age {3-day average)

100 ED—2

~
an
T

Descending order at
100% RDA
B Mates 19-52 years
O Males 65 years +
X Maies 9-18 years
A Children 1-8 years

% population
o
o)
T

25 @ Females 19-64 years
&{ Femaies 85 years +
B Females 9-18 years
| 1 £ L L i 1
0 25 S0 75 160 125 150
% Recommended Dietary Allowances

C(RDAD

Truncated at 150% RDA.
Example: 91% of males 19-64 vears had at least 100% RDA.

SOURCE: USDA: Dats from the Nationwide Food
Consumption Survey,
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Phosphorus 1-4, Individual intakes, 1977-78:
Cumulative percent of population having at
least specified percents of 1980 RDA, by
poverty status and race {3-day average)

H OM.‘“&W‘-‘Q
¢ 75F
¢
E
S5 5Ot
% Descending order at 100% RDA
a £ Above poverty, white
4
| [ Above poverty, black
25 O Betow poverty, white \.
@ Below poverty, black
] 1 1 i 1 1 1
G 25 50 7S 100 125 150
% Recommended Dietary Allowances

{RDAZ
T runcated at 150% RDA.

Example: 75% of above poverty, white population had at Jeast

1005 RDA.

SOURCE: USDA: Data from the Nationwide Food
Consumption Survey,

Phosphorus 1-5. Individual intakes, 1977-78:
Cumulative percent of population having at
least specified percents of 1980 RDA, by region
{3-day average)

1009

M.’A!Q

"

//’J’

Descending order at 100%EDA K?

% population
an
o

X) West z
25+ @ North Central
O Mortheast
A South
L 1 1 ' 1 1 1
g 25 50 75 100 125 150
Y% Recommended Dietary Allocwonces
CRDAD

Fruncated at 150% RDA.
Example: 779 of population in the West had at least 100%

RDA.

SOURCE: USDA: Data from the Nationwide Food
Consumption Survey,

Phosphorus 1-6. Household diets, spring 1977: Milligrams {mg) per person and per dollar’s worth of food

used at home, by selected characteristics

mg per person !

mg per dollar

. ay
Income, per copita
Under $2,250. ... ........... 1 1821 EERA 822
$3,500-4,888. . ............ [ 1 1744 747
£7.800 and over . ... ... ..... C 1 {818 B 618
Food stamp program 3
Participating.............. f ] {1882 869
Eligible, not participating| ] {731 EXR 838
Not eligible......... e [ ] 1835 &KX 726
Waalkly money value of food 3.4
$ 8-11.99............ . ..... 1 1319 KXXH 895
$i12-15.99. ... ... .. ... .. ... 1 18634 =3 818
$i6-19.98. . ... . ... .. ... .... [ 1 1915 T3 758
$20-29.98. . . ... . ... .. . ..., [ 1 2313 X 683
Number of household rm=.-n\'|E:w=.-r‘s5
2 I 1 20141 R 658
= 5 I ] 1827 B 732
B Or MOre. «ov e e, i 1 1688 R 8473

1Meal-at-home eguivalent person.

219?’&‘: household income before taxes.
Data for vear 1977-78.
Per meal-at-hoeme equivalent person per week.
Exciudes roomers, boarders, and employees.

SOURCE: USBA: Data from the Nationwide Food Consumption Survey.



Phosphorus 1-7. Household diets, spring 1977: Contribution of food groups

% total mil|igroms/ milligroms/ % monay
phosphorus 1,000 Caolories deliaor’s worth voluae
of food group of food group
2%
Milk, cream, chaese GSGX l: 1418 l: 1833 el
27% 345
Mest, poultry, fish O D 640 D 584 G
204 2%
Graim products O [ ] ser [ e (*
1 8% 4%
Other proteln foods e D 942 :’ 1494 G
X 12%
Vegetables G D 768 D 454 e
3% a%
Miscel |l onecus e ,:I 1@58 D 284 e
2% B4
Fruit 6 D 293 D 213 e
2% 8%
Sugar, sweaats G [l o8 U 187 @

Fate, cils <1%

N
==

®

®
L]
»

1Meat, paultry, fish mixtures, and eggs, beans, and nuts.
Cotfee, 1ea, alcoholic beverages, and foods of little nutritive value,

SOURCE: USDA: Data from the Mationwide Food Consurmnption Survey.

Phosphorus 1-8. U.S. food supply: Percent of
hase years'

a
o
T

IOO“\/\/—\_,_/'AWN

% base yeors

el
O
1

] I 1 L L L] i 1
1910 1920 1830 1940 1850 1860 1970 1930
Year

14.5. fo0d suppty, 1908-13=1,5610 milligrams/capitaiday.

SOURCE: USDA: Data from the U.5. food supply historical
series.
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Magnesium

Description

Magnesium, an essential mineral in the diet, is used to build bones,
synthesize proteins, release energy from muscle gliycogen, and regulate body
temperature and blood pressure. Individuals can apparentiy adapt to a wide
range of magnesium intakes., Deficiency usually results only from conditions
which 1imit absorption or increase excretion, such as alcoholism; prolonged
nausea or diarrhea; and prolonged infusion with magnesium-free parenteral
fluids, usually in association with prolonged Tlosses of gastrointestinal
fluids. Symptoms of deficiency include muscle spasm, tremor, nausea, anorexia,
apathy, convulsions, and coma.

Dietary intakes of magnesium are assessed retative to the 1980 RDA,
but biochemical or other health indicators of magnesium status were not available
from national surveys. The RDA are 350 milligrams per day for males 19 years
of age and older and 300 miiligrams per day for females of the same age.

Food sources of magnesium include whole-grain products, dry beans, nuts,
most dark-green vegetables, and milk. Food composition data for magnesium
were Jess reliable than those for other nutrients in 1977,

Major Findings

] The magnesium intake and status of the U.S. population require further
investigation.

] Dietary Jevels of magnesium averaged below the RDA, but there was no
obvious clinical evidence from national surveys of widespread health
probiems related to magnesium deficiences.

® Dietary levels of magnesium were Tower for women and the black population
than for men and the white population.

) Dietary levels of magnesium appeared to be positively associated with
economic status.

. The major source of magnesium in household diets was grain products,
but vegetables, dairy products, and meat, poultry, and fish were also
important sources.

. Magnesium provided by the U.S. food supply was about 18 percent lower
in 1982 (331 milligrams per capita per day) than at the beginning of
the century. Decreased use of grain products was primariiy responsible.

Individual Intake

Magnesium intakes by individuals (3-day dietary reports} in the
1977-78 Nationwide Food Consumption Survey averaged 83 percent of the RDA
{Magnesium 1-1). Twenty-five percent of the survey population had intakes
of at least the RDA, and 61 percent had intakes of at least 70 percent of
the RDA {chart 1-2). Forty-four percent of the survey population had diets
providing at least the RDA magnesium~-to-calorie ratios, and 89 percent had
intakes of at least 70 percent of the RDA ratios.

Dietary levels of magnesium were higher for children under 9 years of
age than for older individuais {charts 1-1 and 1-3). For all age groups
surveyed, magnesium levels were higher for males than for females.
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Dietary levels of magnesium differed more by race than by poverty status
(charts 1-1 and 1-4). Levels were higher for the white population than for
the black population, even when these groups were categorized by poverty
status. For both racial groups, levels were slightly higher for individuals
above than below poverty.

Magnesium Tavels were higher in the Wesi than in the South, with the
Northeast and North Central regions midway between (charts 1-1 and 1-5}.
Levels of magnesium differed little by urbanization and season.

Household Food Use

Households with higher income per capita reported using food providing
more magnesium per person than did Tower income households {chart 1-6).
However, higher income households paid more for magnesium than did lower
income households; that is, they cobtained less magnesium for each food doliar.
Among households eligible for the Food Stamp Program, participants and
nonparticipants used food differing iittie in magnesium per person or per
dollar. Compared with higher income households that were ineligible for
the program, eligibie households used food slightly lower in magnesium per
person but siightiy higher in magnesium per dollar.

Households using food with higher money value per person averaged more
magnesium per person but less magnesium per dollar than did households with
lower food costs. Compared with Targer households, smaller households used
food with more magnesium per person but Tess magnesium per dollar.

Grain products provided 21 percent of the magnesium in household diets
{chart 1-7), The food groups next in importance as sources of magnesium
were vegetables; milk, cream, and cheese; and meat, pouliry, and fish. The
food group called "other protein foods," which includes mixtures of meat,
poultry, and fish, as well as eggs, beans, and nuts, was the most economical
source of magnesium. The misceilaneous group is high in magnesium per
1,000 Calories because certain inciuded foods contain some magnesium and
the group as a whoie is very low in caleries.

Historical Trends

The Tevel of magnesium provided by the U.S. food supply was highest
in 1909, 411 wmilligrams per capita per day, and almost that high in 1946
(chart 1-8). The early peak in the magnesium level is attributed to high
use of grain products, which declined thereafter. The midcentury peak in
magnesium level is attributed to high use of dairy products. Thereafter,
magnesium in the food supply declined to its Towest level, 330 milligrams
per capita per day in 1981.

Throughout the century, about 40 percent of the magnesium in the food
supply has been provided by grain products and dairy products. From 1909-13
to 1982, magnesium from the use of grain products declined 58 percent. Decreased
use of potatoes also contributed to the overall deciine. These declines
were not offset by increased quantities of magnesium from increased use of
the meat, pouliry, and fish group and dairy products.
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Magnesium 1-1. individual intakes, 1977-78: Mean pereent of 1980 Recommended Dietary Allowances

(RDA), by selected characteristics {3-day average)

Al individuols: [ 1e3¥% RDA
Age and sex:
Males and fTemales
Under | vear........ 1 i94
-8, . . — 182
Mgieg
—18. .. ... e, 7 s2
i1I8-84...... .. ... .. .. 187
BS+ ., .. 1 se
Females
918, .. .. ... 376
19-84 . ... ... ... .. — 73
B+, e 378
Poverty status and race:
Above poverty, white [18S
Above poverty, black [174
Below poverty, white [C] 82

black [ 3 714

Beliow poverty,

SOURCE: USDA: Data from the Nationwide Food Consumption Survey.

Magnesium 1-2. Individual intakes, 1977-78:
Cumulative percent of population having at
least specified percents of 1980 RDA in terms
of guantity and quantity-to-Calorie ratio (3-day
average}

10

-

in
T
-

®  CGuantity-to-Calorie ratio
0 Quantity

% populatton
4N
o]
T

[\
7]
¥

i L L ) ] —1
g 25 S0 75 i00 125 150

% Recommanded Dletary Allowances

Vfruncated at 150% RDA.
Exampie: 25% of the population had at least 100% RDA by
quantity, and 44% of the population had at least 100% RDA
by guantity-to-Calorie ratic.

SOURCE: USDA: Data from the Nationwide Food
Consumption Survey.
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Region:
Northeast ., . ... ... ... ) &z
North Centreal....... 1 84
South............... 1 78
West . . ... ... ... ... [ —-1
Urbanizatfon:
Central city........ —— 8!
Suburban. . ... ....... | — -5
Nonmetropolitar., . ... 1 83
Segson:
Spring. ... ...... ... 1 8t
Summer . ............. &2
Fall... . ... ... .. 184
Winter. ... ....... ... 1 84

Magnesium 1-3. Individual intakes, 1977-78:
Cumulative percent of population having at
least specified percents of 1980 RDA, by sex
and age {3-day average)

100>
75 ON
§ o
- Descending order at A\
e 100% RDA
2 581 A Children 148 vears
Q B tiales 1964 years
2 X Males 8-18 years
= o5l O Males 65 yeaars +
(= Females 3-18 years
@ Fernales 19-64 \rears‘l
O Females 65 years +1 4
1 1 ] L ,-. :#; 2
0 25 50 75 100 125 150
% Recommended Dietary Al lowances

CRDAD
1 Equal at 100% RDA,
2T runcated at 150% RDA.
Example: 48% of children 1-8 years had at least 100% RDA.

SOURCE: USDA: Data from the Nationwide Food
Consumption Survey.



Magnesium 1-4. Individua! intakes, 1977-78:
Cumulative percent of population having

at least specified percents of 1980 RDA,

by poverty status and race {3-day average)

1004

Bescending grder at 100% RDA
£ Above poverty, white
O Below poverty, white
(@ Above poverty, black

L\. Below poverty, black
-KZ
| ]

far
1*‘!1

=]
111
T

4 population
n
O
Ll

[\V]
n
T

g 25 50 75 6o 125 150

# Recommended Dietory Al lowances

CRDAD

"Truncated at 150% RDA.
Example: 27% of above poverty, white population had at
least 100% RDA.

SCURCE: USDA: Data from the Nationwide Foad
Consumption Survey.

Magnesium 1-5. Individual intakes, 1977-78:
Cumulative percent of population having at
least specified percents of 1980 RDA, by
region {3-day average)

100@—\2‘:
A
c 75k
G
> »
[+]
5 S6F . \
o Cescanding order at
4 100% RDA L/
5 X West \\
25F @ North Central )
O Northeast \\
A South ﬁh.
| 1 L 1 tA‘ .&A‘ 1
8] 25 ST 75 100 125 150
% Recommended Dietary Allowances

CRDAD

TTruncated at 150% BOA.
Example: 35% of population in the West had at least 100%
ROCA.

SCURCE: USDA: Data from the Nationwide Food
Consumption Survey.

Magnesium 1-6. Housshold diets, spring 1977: Milligrams {myg) per person and per dollar’s worth of food

used at home, by selected characteristics

mg per persom1

mg per dollar

day
Trceme, per capita
Under $2,250. ... ........... [ — 1 3808 183
$3,500-4,Q999. . ... ... ... f ] 394 169
$£7.800 and over . .. ... ......  — 1 441 XXX 142
Food stamp program
Participating. .. .. ... ...... [ ] 384 182
Eligible, not participatingl 1 385 187
Not eligible. .. .. .. .. aqi i | 422 B0 167
Healkly money value of food 4
$ 8~11.89. .. ... .. ... ... ™1 288 187
$12-15.99 . . ... oL i 1 366 183
$16-19.99 .. .. .. ... ... ... f 1 435 BXZXZ3 178
$20-29.98 . .. L. C 1 537 AR 158
Number of household members
1 f I 468 RREXEXR 154
G 2 [ 1 414 BEXESA 166
B or more. . ... . ... .. ... ... — — 3 368 EROAESS 184

'Meal—at-home equivalent person.
1976 household income before taxes.
Cata for yvear 1977-78.
Per meal-at-home equivalent person per week.
Excludes roomers, boarders, and empioyees.

SOURCE: USDA: Data from the Nationwide Food Consumption Survey.



Magnesium 1-7. Household diets, spring 1977: Contribution of food groups

% total mitligroms/ milligroms/ % money
/m‘cgze:ium 1,000 Caleries dollar’‘s worth value
of food group of food group

21% I:I 121 I:l 228 612%

124

Grain products
Vegetables
Milk, crecm, cheese

Maat, poultry, fish

C,
<,
C
<
Miscel laneous | C)
<
€/
€,
C;

B
ES

2
Other preotein foods

o
¥

Fruit

(]
Fy

Sugaor, sweets

1]
w

<i%

N
oROoROJORCICHR

Faots, oils

1Coffee, tea, alcoholic beverages, and foods of littie putritive vaiue,
Meat, poultry, fish mixtures, and eggs, beans, and nuts,

SOURCE: USDA: Data from the Nationwide Food Consumption Survey,

Magnesium 1-8. U.S. food supply: Percent of
base years?

o
Q
T

MM

% base years
o
&

L)
Q
T

—_—

L] L 1 i L4 1 L 1
1910 1920 1930 1240 {1850 1960 {970 18980
Yeaar

1.5, food supphy, 1808-13=402 milligrams/capita/day.

SOURCE: USDA: Data from the U.8. food supply historical
serias,
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iron

Description

iron, an essential mineral in the diet, functions primarily as a carrier
of oxygen in the body. As part of hemoglobin, iron carries oxygen in blood;
as part of myoglobin, it carries oxygen in muscles. Because iron is a part
of hemoglobin, it has an essential role in red blood cell formatica.

The most ccmmon manifestation of impaired iron status is iron-deficiency
anemia, a condition in which the size and number of red blood cells are reduced,
This condition may result from inadequate dietary intake or blood loss.

Iron intakes high enough to cause harmful effects are unlikely when the diet
is composed of conventional foods, but misuse of iron supplements, especially
accidental ingestion by young children, can result in poisoning.

Dietary intakes of iron are assessed relative to the 1980 RDA. The
RDA are 10 milligrams per day for maies 23-50 years of age and 18 milligrams
per day for females of the same age. WNumerous health indicators are availabie
for assessing the iron status of the population. The following measurements
are made on blood: Hemogiobin, hematocrit, red blood cell count, mean corpuscular
volume, mean corpuscular hemoglobin, mean corpuscular hematocrit, erythrocyte
protoporphyrin, serum iron, total iron-binding capacity, transferrin saturation,
and serum ferritin.

Food sources of iron include liver, red meat, whole-grain and enriched
grain products, egg yolk, beans, nuts, and dark-green Teafy vegetables,

However, the ability of the body to absorb and utilize iron from various

foods varies considerably. The iron in meat, poultry, and fish is more biclogically
available--that is, it is absorbed and utilized more readily than irosa in

other foods--and the presence of these animal products in a meal increases

the biological availability of iron from other foods. The presence of ascorbic

acid (vitamin C} in a meal also increases iron absorption.

Major Findings

Y Dietary levels of iron averaged below the RBA for children 1-8 years,
males and females 9-18 years, and females 19-64 years. Estimates of
dietary levels of biologically available iron also were Jow.

] {linical and biochemical tests of iron status indicated that children
1-5 years, black females 12-17 years, and poor females 25-54 years had
the highest prevalences of impaired iron status.

] Dietary iron levels by poverty status and race differed more for males
than for females: White males above poverty level had higher levels
than black males below poverty had.

(] Rlack individuals tended to have slightly higher prevalences of abnormal
biochemical and hematological values than did white individuals.

. Income below the poverty level was associated with higher prevalences
of abnormal iron status in children 1-5 years of age and females 25-54 years.

] The major sources of iron in household diets were grain products and
the meat, poultry, and fish groupn.

. Iron provided by the U.S. food supply was higher during the second half

of the century than during the first haif. In 1982, the iron level
was 16.6 milligrams per capita per day.
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Individual Intake

Iron intakes by individuais {3-day dietary reporis) in the 1977-78
Nationwide Food Consumption Survey averaged 103 percent of the RDA (Iron 1-1}.
Forty-four percent of the survey population had intakes of at least the RDA,
and about two-thirds had intakes of at least 70 percent of the RDA {chart 1-2).
Fifty-eight percent of the survey population had diets providing at Teast the
RDA iron-to-calorie ratios, and 85 percent had intakes of at least 70 percent
of the RDA ratios.

Children 1-8 years, males 9-18 years, and females 9-64 years of age
had iron intakes averaging below the RDA {chart 1-1). Of these groups, children
and males had higher average intakes, but less than 40 percent of either
group had intakes equal to or above the RDA (charts 1-1 and 1-3}. Females
9-18 and 19-64 years of age had the lowest intakes, with fewer than 20 percent
in these groups having intakes equal to or above their RDA. Although females
65 years of age and over had average intakes above the RDA, their intakes
were considerably lower than intakes of males in the same age group.

Individuals above poverty level had higher dietary levels of iron than
individuals of the same race below poverty (charts 1-1 and 1-4)}. - Levels
were scmewhat higher for the white than for the black population, especially
for those below poverty. Dietary iron levels of persons 19-64 years of age
differed more by poverty status and race among males than among females {chart
1-5}. Levels were higher for males above poverty level than for those below
poverty in the same racial group. For both economic groups, white males
had higher dietary levels of iron than black males had. Levels were low
for all subgroups of females.

Iron levels differed 1ittle by region, urbanization, and season {charts
1-1 and 1-6).

Estimates of dietary leveis of biologically available iron, taking into
account the presence at meals of meat, poultry, and fish and ascorbic acid,
are not closer to recommended levels than the iron intake data indicate {Raper
et al., 1984),.

Household Food Use

Households with higher income per capita reported using food slightly
higher in iron per person than did lower income households {chart 1-7).
However, higher income householids paid more for iron than did lower income
households; that is, they obtained less iron from each food doliar. Among
households eligible for the Food Stamp Program, participants used food higher
in iron per person but similar in iron per dollar to that used by
nonparticipants. Compared with higher income households that were ineligible
for the program, participating households used food slightly higher in iron
per person and also higher in iron per dollar,

Households using food with higher money value per person averaged wmore
iron per person but less iron per dollar than did households with Tower food
costs. Smaller households used food with more iron per p