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THE USE OF FOOD STAMPS TO PURCHASE VITAMIN AND MINERAL
SUPPLEMENTS

Executive Summary

Interest, research, and expenditures on dietary supplements are growing very fast. Americans
spent $8.2 billion in 1995 for vitamins, minerals, herbs and botanicals, and sports nutrition
products. About half of all Americans reported at least some use of vitamins and minerals in
response to recent surveys.

Compared to the general population, low-income persons are less likely to report any use of
vitamins or minerals, use of more than one vitamin or mineral product, or use of supplements
composed of a single nutrient. Within the low-income population, the percentages are smaller
for food stamp recipients.

Some point to the Food Stamp Program’s authorizing legislation which prohibits using benefits
to buy dietary supplements as a serious impediment to using them. They are calling for a
Program change in this area in order to create more equitable treatment of food stamp recipients
and to improve their health.

Those who support current rules point out that the Program’s mission, as well as the nation’s
official dietary guidance focus on food as the source of nutrients and other substances necessary
for good health. They also acknowledge the potential trade-offs associated with redirecting some
food stamp benefits to purchase supplements.

In 1996, the Personal Responsibility and Work Opportunity Reconciliation Act (Public Law,
104-93) directed the Secretary of Agriculture to conduct a study, in consultation with the
National Academy of Sciences and the Centers for Disease Control and Prevention, on the use of
food stamps to purchase dietary supplements. The general goal of the study is to examine
existing data that bear on a diverse set of pertinent issues.

Adequacy of Nutrient Intakes among Low-income Populations in the United States

USDA monitors the food and nutrient intakes of Americans through the Agricultural Research
Service’s Continuing Survey of Food Intakes by Individuals (CSFII). The most recent available
data (1994-96) were analyzed to estimate usual vitamin and mineral intakes of Americans.
Nutrient intake data from the 1988-94 National Health and Nutrition Examination Survey were
also examined for comparison purposes.

The most striking result is that vitamin and mineral intakes from food differ little across income
levels. Some nutrient gaps occur, but the pattern of usual intakes above and below the relevant
Recommended Dietary Allowances is quite similar for high and low-income persons — that is for
households with incomes above and below 130 percent of poverty.
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Within the low-income population, food stamp recipients have better nutrient profiles than their
non-recipient counterparts. For some nutrients, median intakes for food stamp recipients even
exceed the comparable average for higher income persons.

Belonging to a particular age and sex group is related to diet quality. Children’s intakes are
higher than those of the general population for all nutrients. In contrast, females of child-bearing
age, pregnant and lactating females, as well as elderly men and women have intakes below
recommended levels for more nutrients than the population as a whole. Within subgroups,
income is a factor but its influence varies by subgroup and nutrient.

Potential Value of Nutritional Supplements in Meeting Nutrient Gaps and Impacts of
Nutritional Improvements on Health Status and Health Care Costs

There is virtual scientific consensus that dietary patterns and nutrient intakes can dramatically
affect health, as well as agreement on the general characteristics of a healthful diet. However, the
links between diet and chronic, degenerative diseases are complex, and current research is less
than definitive. Although there is research support for greater supplement use in some
circumstances, there are also indications that the relative effectiveness of improved diet, fortified
food, and supplement use varies across nutrients in question and population subgroups.

Scientific knowledge is particularly limited when it comes to understanding:

e how some of the non-nutrient components of food (like fiber and phytochemicals)
reduce the risks of disease;

e what differences exist in the bio-availability of nutrients in food compared to
supplements;

e what represents deficient and excessive intake levels for different nutrients and groups
of people; and

e what are the key interaction effects for different combinations of nutrients.

Even less is known about the comparative health care impacts of these alternative approaches to
nutrition improvement among U.S. citizens. The studies that estimate potential savings for a
single type of intervention or across two approaches typically are subject to serious
methodological criticism.

Dietary Supplement Use Patterns and Expenditures among Low-income Populations in the
United States

Data from national surveys show that between 41 and 48 percent of the general U.S. population
reported at least some vitamin and mineral use. Higher-income persons were consistently more
likely than low-income persons to report supplement use. Among low-income persons, Food
Stamp Program participants are less likely than non-participants to use dietary supplements.
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Information on household supplement purchase patterns is much more limited. Data from the
national Consumer Expenditure Survey suggest that purchases are relatively infrequent. Only a
small percentage of households reported buying vitamins or minerals within the two-week
reporting period. Given the fact that supplements typically are sold in quantities providing a two
or three month supply, the findings are not surprising. The average amount of vitamin and
mineral purchases during the two-week diary period was in the $8 to $11 range.

Costs of Commercially Available Vitamin and Mineral Supplements

There is substantially more information available on the average costs of nonprescription
vitamins and minerals, at least for some retail environments. Using market data collected by
A.C. Nielsen from supermarkets and drug stores (which together represent 70% of total U.S.
vitamin and mineral sales by mass merchandisers), per tablet prices were estimated for a variety
of products.

Price variability across nutrient type, brand and retail category was observed, but the average per
tablet costs typically fell below 10 cents. This information can be used to estimate the daily,
monthly or annual costs of various combinations of dietary supplements. For example, on
average, it costs a household consisting of a mother and two young children slightly more than 17
cents per day for them each to take a generic-label multi-vitamin with minerals.

Impact of Using Food Stamps to Purchase Vitamin and Mineral Supplements on Food
Expenditures

Analyses of survey data offer a look at the relationship between supplement use and food
expenditures but cannot establish the effect of a policy change on recipient behavior. The
observed relationships are modest in magnitude and vary across different household types.

A related question — to what extent are food stamp households now constrained from buying
vitamins and minerals — can be addressed more directly. In general, the Food Stamp Program
benefit structure expects households with income to be responsible for a portion of their food
costs. Since there are no restrictions on how a household spends its own food money, these
dollars could be used without restriction to purchase vitamins and minerals. Nationally, about 77
percent of participating households have sufficient income so that benefits are reduced to an
amount less than the maximum allotment. These households have some minimum amount of
cash income that could be used to buy vitamin and mineral supplements.

The Consumer Expenditure Survey shows that a somewhat smaller, 62, percent of food stamp
households reported actually spending more than their allotments on food. Thus, overall a
majority of food stamp households currently have cash resources for food which could be used
for vitamin and mineral supplements.

Projections of the impact of a Food Stamp Program policy change on food expenditures are made
for a number of different, but realistic scenarios. They are based on the premise that allowing

X



vitamin and mineral purchases with food stamps without increasing total household resources is
unlikely to lead to greater supplement and food expenditures. The results of this analysis
indicate impacts on food expenditures that range from a $0.00 to $0.94 reduction in food
purchases per food stamp household per month.

These estimates, however, assume relatively small proportions of food stamp households actually
respond to the policy change by reducing food expenditures, and the impact on them is averaged
across all food stamp households. Among households who actually redirect some benefits from
food to supplements, the dollar impact would be larger. The family of three who consumes
multi-vitamins each day could be expected to spend $5.20 a month on supplements.

Economic Impact of Using Food Stamps to Purchase Vitamin and Mineral Supplements on
Agricultural Commodities

The alternative estimates of policy impacts on household food expenditures, just described, were
converted into changes in farm receipts. This was done using the impact estimates of a policy
change on food expenditures, national survey data on the distribution of food dollars across
different food groups, and average 1996-97 values of the farm share of the retail dollar as
calculated by the Economic Research Service, USDA. Impacts of a Food Stamp Program policy
change concerning dietary supplements are projected to reduce annual farm receipts from $5-19
million. In the context of overall farm receipts, the estimated impacts represent less than a
fraction of one percent of the total.

Administrative Implications for the Food Stamp Program of Using Benefits to Purchase
Vitamin and Mineral Supplements

While not quantified, a change in Food Stamp Program policy regarding dietary supplements also
affects Program administration. Among the most immediate requirements is the need to define
which dietary supplements are eligible for purchase with food stamp benefits. With thousands of
products currently on the market, the criteria for defining eligible supplements need to be clear to
manufacturers, food retailers and recipients. There will be some additional challenge to the Food
and Nutrition Service to monitor and enforce compliance.

In addition, the introduction of dietary supplements as food stamp eligible items raises questions
of whether or not the existing food model remains adequate for defining a healthful diet;
estimating associated food costs (i.e., the Thrifty Food Plan); and determining food stamp benefit
amounts. In any case, a policy change to allow the purchase of supplements adds some
additional requirements for the Program’s educational efforts. It will become important to
provide food stamp recipients with guidance on how to use information in the market place to
make supplement purchases that meet their individual needs and represent good value.



CHAPTER 1

INTRODUCTION

Scientific evidence concerning the link between nutrition and health, including the role of dietary
supplements, is still evolving. Nevertheless, a large number of Americans already consume
supplements and spend billions of dollars each year on vitamins and minerals. Food stamp
recipients are, however, less likely to use dietary supplements than the general population. One
view is that this difference in supplement use is a result of the Food Stamp Program’s
authorizing legislation which prohibits using benefits to buy dietary supplements. Recently, the
Congress directed the U.S. Department of Agriculture (USDA) to look into this matter.
Specifically, the Food and Nutrition Service, in collaboration with other USDA, federal, and
academic organizations examined the implications of extant research findings for a variety of
policy-relevant questions.

Background

While there is an established link between nutrition and health, our knowledge about the specific
nature of that relationship continues to evolve. Existing Federal guidance is based on the view is
that, by and large, individual nutrient needs can be met through a diet that balances a variety of
foods (USDA, 1992 and USDA/DHHS, 1995). A healthful diet not only provides essential
vitamins and minerals but supplies many other substances which contribute to well-being and
disease prevention. Since the critical connections between specific food components and health
are still uncertain in many instances, Federal guidance continues to emphasize a balanced diet
that incorporates a wide range of foods.

Interest in dietary supplements is keen, however. Americans spent $8.2 billion in 1995 for
vitamins, minerals, herbs and botanicals, and sports nutrition products; more than half of this
amount went to buy vitamin and mineral supplements (Commission on Dietary Supplement
Labels, 1997). In response to a national survey conducted during 1994-1996 (i.e., the Continuing
Survey of Food Intakes by Individuals), 48 percent of Americans reported some use of vitamins
and minerals during the preceding year (USDA, 1998).

Patterns of supplement use vary, however, across population subgroups. Low-income persons
are less likely to report consumption. Among food stamp recipients, just 31 percent reported
some vitamin and mineral use in the previous year (USDA, 1998).

Differences in supplement use may be explained by a variety of factors. Knowledge, habit,
motivation, and economic resources are some of the potential influences. Food stamp recipients
face an additional constraint; benefits can only be used to the purchase eligible items —i.e.,
products that are primarily used as a food or to prepare food, or seeds and plants to produce food
in home gardens. While hundreds of thousands of food products are eligible items, food stamp
benefits may not be used to purchase vitamin and mineral supplements.
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During the last decade, there have been periodic public discussions concerning a change to this
particular Food Stamp Program policy. Strong views have been expressed with regard to both
the potential advantages and disadvantages. Proponents of change typically argue on the basis of
potential improvements to health status and more equitable and fair treatment of food stamp
recipients. Arguments against change point to evolving scientific information about the health
benefits of supplements, the potential trade-offs associated with redirecting some food stamp
benefits to supplement purchase, and matters of administrative feasibility.

Study Objectives and Scope

In 1996, the Personal Responsibility and Work Opportunity Reconciliation Act (P.L. 104-93, see
Appendix A) called for the Secretary of Agriculture to conduct a study, in consultation with
outside experts, on the use of food stamps to purchase dietary supplements. The U.S.
Department of Agriculture (USDA) was directed to examine scientific findings as they bear on a
broad set of policy-relevant matters. They include the:

e adequacy of nutrient intakes among low-income populations in the United States
(U.S.), including vulnerable subgroups, such as females of child-bearing age,
pregnant and lactating females, elderly men and women;

e potential value of nutritional supplements in filling nutrient gaps that may exist in the
overall U.S. population or in vulnerable subgroups;

e impact of nutritional improvements (from supplementation, fortified foods, or more
healthful food choices) on health status and health care costs;

e purchase patterns among low-income populations with regard to vitamins and
minerals;

e costs of commercially available vitamin and mineral supplements;

e impacts of using food stamps to purchase vitamins and minerals on food purchases;
and

e cconomic impacts of using food stamps to purchase vitamins and minerals on the
production of agricultural commodities.

USDA clarified the study scope, during an initial consultation with Congressional staff, to focus
on vitamins and minerals rather than on the full range of dietary supplements. Consequently, this
report excludes consideration of herbals and botanicals, amino acids, sports nutrition products,
protein supplements, as well as liquid and powder vitamin tonics.

Study objectives are addressed through analyses of several existing national data sets. In some

instances, these extant data offer less precision than desired. However, neither the time nor
dollar resources available were sufficient to conduct any new information collection.
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To the degree that extant data permit, analyses of nutrient intakes and the potential impact of
nutritional improvements are reported for the general population, as well as several subgroups.
In addition to considering the vulnerable subgroups identified by Congress, the report examines
nutrient intakes for children.

Key Project Contributors

This report is a collaborative effort involving the active participation of several USDA agencies.
The Food and Nutrition Service coordinated individual contributions from the Agricultural
Research Service, Center for Nutrition Policy and Promotion, and Economic Research Service.
As specified in the legislation, both the National Academy of Sciences and the Centers for
Disease Control were invited to actively participate in the project. That invitation included, but
was not limited to, an opportunity to review the draft report. Finally, consulting services were
obtained from two organizations. The Life Sciences Research Office convened an expert panel
to review and summarize scientific research pertinent to the potential value of nutritional
supplements. Staff from the Iowa State University Center for Agricultural and Rural
Development analyzed nutrient intakes among various population subgroups and estimated the
likely impact of a change in Food Stamp Program (FSP) supplement policy on food expenditures.

Report Organization

The remainder of this report is organized around the Congressionally-specified objectives. There
is a separate chapter for each objective, plus an additional chapter that addresses applicable
matters of Food Stamp Program administration. To maximize the reader friendliness of this
report, we have included, in its main body, only those data and analysis details that are needed to
support the narrative. For those with interest, additional data and methodological notes are
provided in the report appendices.
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CHAPTER 2

THE ADEQUACY OF VITAMIN AND MINERAL INTAKES
AMONG LOW-INCOME AMERICANS

To monitor the food and nutrient intakes of Americans, USDA conducts the Continuing Survey of
Food Intakes by Individuals (CSFII). This survey collects information on the daily dietary
intakes of a nationally representative sample of Americans. The most recent CSFII data
available for analysis were collected during 1994-96. These data were analyzed to estimate the
usual vitamin and mineral intakes of Americans, with particular attention to the vulnerable
subgroups identified in the legislative language. Usual intakes were compared to the dietary
standards established by the National Academy of Sciences (NAS) and now under revision.

The most striking result is that vitamin and mineral intakes among Americans differ little across
income levels. The pattern of median nutrient intakes above and below the relevant RDA is quite
similar for higher and lower income persons. This similarity does not imply total adequacy for
either income category. For several nutrients, one-fourth of both high and low income
respondents reported intakes that fall substantially below the RDAs.

Within the low-income population, food stamp participants have better nutrient profiles than
their non-participating counterparts. For some nutrients, median intakes for food stamp
recipients exceed the comparable average for higher income persons.

Belonging to a particular age and sex group is related to diet quality. Children’s intakes exceed
those of the general population for all nutrients. In contrast, females of child-bearing age,
pregnant and lactating females, as well as elderly men and women have intakes below
recommended levels for more nutrients than the population as a whole. While income is a
factor, its influence varies by subgroup and nutrient.

Comparable nutrient intake data from the most recent available waves (1988-94) of the National
Health and Nutrition Examination Survey are also presented. While the specific numbers vary
across the two data sets, the general intake patterns across subgroups and nutrients are similar.

Current Dietary Standards

Since 1941, the Food and Nutrition Board (FNB) of the NAS has established dietary
recommendations for vitamins, minerals and other essential nutrients. Until recently,

these standards were known as Recommended Dietary Allowances or RDAs. The RDAs are
calculated by estimating the nutrient level needed to prevent deficiency in a given age-sex group
and then adding a safety margin that allows for individual variation in nutrient need and bio-
availability. This approach results in recommendations that are intended to meet the nutritional
needs of most healthy members in each age-sex group. It also means that one cannot assume
automatically that deficiencies exist for any individual with intakes below the RDAs. The last
complete edition of RDAs was published ten years ago (FNB, 1989).
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Recent advances in nutrition knowledge prompted the Food and Nutrition Board to re-evaluate
the RDAs and to pursue a different approach to dietary recommendations. The new standards,
known as Dietary Reference Intakes or DRIs, differ from the earlier RDAs in several ways. First,
the underlying definition of nutrient adequacy shifted from a focus on specific nutrient
deficiencies to a broader consideration of links between diet and chronic, degenerative diseases.
The RDAs reflect intake levels needed to avoid or treat conditions associated with nutrient-
specific deficiencies. In contrast, the DRIs reflect current knowledge of the relationships
between nutrients and the risk of future health problems. For example, a new indicator of
calcium adequacy was chosen — maximal calcium retention — because of its association with
reducing the likelihood of osteoporosis in later life (Institute of Medicine, FNB, 1998)

While the RDAs involve a single value for each nutrient, every DRI is a set of standard values
that are used for different purposes (FNB, 1998). Specifically, the DRI for each nutrient will
eventually include an:

Estimated Average Requirement (EAR) which is the nutrient intake value estimated to
meet the needs of 50 percent of persons in a given age-sex group;

Recommended Dietary Allowance (RDA) which is the daily intake level sufficient to meet
the needs of almost all healthy persons in a particular age-sex group; and

Tolerable Upper Limit (TUL) which is the maximum intake level unlikely to pose health
risks.

These three standards require a substantial amount of information on subgroup needs which is
not currently available for all key nutrients. When current knowledge is considered insufficient
to establish an EAR and RDA, an alternative standard, an Adequate Intake (Al) is used instead.
The Al represents intake levels that appear to be adequate based on current scientific data and
may be used to formulate tentative intake goals, as is now the case for calcium.

A third difference involves the procedures for updating nutrient recommendations. In the past,
the RDAs for all essential nutrients were updated at the same time. The DRIs, in contrast, are
being established over several years. To date, some DRI values have been issued for biotin,
calcium, choline, phosphorus, magnesium, fluoride, folate, niacin, pantothenic acid, riboflavin,
thiamin, vitamins Bg, B, and D. The 1989 RDAs continue to serve as the dietary standards for
the remaining nutrients.

The dietary standards serve multiple purposes. They include: 1) planning diets to meet the
nutrition needs of individuals, and 2) assessing the dietary adequacy of population groups. With
respect to individual dietary planning, the RDAs incorporate a safety factor, and planners can be
reasonably sure that the recommended diet will meet the needs of almost every individual. The
Thrifty Food Plan, which provides guidance on how a nutritious diet can be obtained within the
food stamp allotment, relies on the RDAs and Dietary Guidelines (USDA and DHHS, 1995).



However, use of the RDAs for assessing the adequacy of intakes among population groups is
more challenging. While the FNB (Institute of Medicine, FNB, 1998) recommends that the EAR
values be used in conjunction with distribution data to assess the extent of population and
subgroup deficiencies, these values are not yet available for many nutrients.

Because neither the new RDAs nor EARs have been established for all essential nutrients, the
analysis in this chapter uses the 1989 RDAs as the criteria for assessing population intakes. That
approach avoids the problem of inappropriately mixing standards with different meanings.
However, for those nutrients which have revised RDAs, population intakes have been calculated.
The results of this additional analysis are presented in Appendix C (see Table C.2).

Again, nutrient intakes below the RDAs do not necessarily mean a physiological deficiency
exists. However, a large proportion of persons with intakes below the RDA level suggests the
need for improvement. Consequently, information on the distribution of usual intakes for
population subgroups is provided here to indicate the likely need for intervention.

Methods

Data Sources. The primary results presented in this chapter are based on the USDA’s 1994-96
CSFII. This survey, conducted by the Department’s Agricultural Research Service (ARS), is
designed to obtain nationally representative data on the food and nutrient intakes of non-
institutionalized persons residing in U.S. households. Persons living in group quarters or
institutions, those residing on military installations, and the homeless were excluded. The CSFII
sample design included oversampling low-income individuals to yield a nationally representative
sample of the low-income population. For the purposes of this analysis, low-income persons are
defined as those who come from households with gross incomes for the previous calendar year
that were at or below 130 percent of the Federal poverty level. Individuals were defined as Food
Stamp Program participants if any member of their household was authorized to receive benefits
at the time of the interview.

In each of the three survey years, respondents of all ages were asked to provide information on
food intakes for two non-consecutive days. These data were collected through in-person, 24-
hour recall interviews. For the analysis reported in this chapter, only respondents who provided
both days of food consumption data were included. Breast-fed children were excluded.

The final data set includes 15,170 individuals which represents a survey response rate of 76.1
percent. Table C.1 in Appendix C provides unweighted counts for each population subgroup
designated in the Congressional mandate to be of particular interest.

Sample data are weighted to adjust for differential rates of sample selection and non-response, as
well as to calibrate the sample to control for effects related to survey design, such as day of week
or interview sequence (Chu, Nowverl and Goldman, 1998). Unless otherwise noted, these survey
weights are used, so the results can be considered generalizable to the American population.



Targeted Vitamins and Minerals. Eleven vitamins and minerals are the focus of this analysis.
The selected nutrients meet two_criteria. They are considered to be of current or potential public
health concern (FASEB, 1995) "and it is possible to estimate individual intake of these nutrients
from CSFII data. The selected nutrients are:

calcium
folate

iron
magnesium
phosphorus
vitamin A
vitamin B
vitaminB,
vitamin C
vitamin E
zinc

Estimation of Nutrient Intakes. Food intake data collected in the 1994-96 CSFII were
converted to nutrient intake estimates using the Survey Nutrient Database developed by the ARS
(USDA, 1998). For the analysis reported here, the CSFII estimates were then converted to usual
intake estimates using a statistical approach developed by lowa State University (Guenther et al.,
1997; Nusser et al., 1996). This approach involves several data adjustments to address survey
effects, such as within-individual variation, distributions of intakes that don’t meet the statistical
assumption of normality, and heterogeneous variances. The adjustments made to the data are
similar to those recommended by the National Research Council (1986).

It is important to note that researchers believe dietary intakes are commonly underreported.
Respondents may underreport as much as 20-25 percent, and the bias may vary by personal
characteristics (Riddick, 1996; Scholler, 1990). While the 1994-96 CSFII incorporated improved
methods to collect dietary data, the possibility of underreporting cannot be ruled out. No
statistical method has yet been developed to adjust for this bias. Furthermore, the nutrients
consumed through supplement use are not reflected in the intake values. Consequently, the
nutrient intake estimates reported should be considered lower boundaries.

Replication of the Analyses. In order to assess the reliability of CSFII results, the same
analyses were repeated with a second nationally representative data set. These data come from
the most recent waves (1988-1994) of the National Health and Nutrition Examination Survey
(NHANES III) (DHHS, 1996).

Note that a public health issue regarding a particular nutrient may be more complex than a simple deficiency. For
example, there is some public concern that high phosphorus and protein intakes may exacerbate calcium losses in
some circumstances.

For a more detailed description of the procedures used to estimate usual nutrient intakes, see pages 4-5 of
Appendix E.
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Nutrient intake estimates based on NHANES III were also developed from 24-hour food recall
data using the lowa State University adjustment method. However, some key differences
between the NHANES and CSFII data sets exist. An important distinction is that most NHANES
III respondents reported one day of consumption information; that is, just 5.6 percent provided
data for two days (see Table C.3). While there are established methods for combining one and
two day recalls, it is not known precisely how this and other differences in the data sets affect
comparability. We do know that for NHANES III data the estimated adjustments for within-
individual variance are based on a relatively small number of observations.

Given this difference, the comparison of usual intakes estimated for NHANES III respondents
versus CSFII respondents focuses on median nutrient intakes. The median is the percent of each
RDA that divides the distribution of individual intakes in half. For example, if the median intake
for vitamin E is 86 percent, one knows that half of the respondents have usual intakes above 86
percent of the RDA and half fall below. Unlike the typical average score, medians are less likely
to be skewed by any extreme individual values. The distribution of nutrient intakes at other
percentiles is provided for HNANES data, however, in Appendix Table C.4.

Results

CSFII Findings. Table 2.1 presents the distribution of usual nutrient intakes for the general
population and subgroups of interest™— specifically, the percentage of 1989 RDAs consumed by
persons at different percentiles in the intake distribution. For example, among all respondents,
those with calcium intakes at the lowest five percent (5" percentile) of the distribution consume
39 percent of the recommended level of that nutrient. With respect to iron consumption among
FSP participants, persons at the midpoint of the intake distribution (the 50" percentile) consume
120 percent of the RDA.

General Population Patterns For the population as a whole, median intakes met the RDAs for
all nutrients examined, except calcium, magnesium, vitamin E and zinc. For these nutrients,
median intakes ranged between 81 and 93 percent of the 1989 standards. Note that the new
RDAs established by the NAS for some nutrients are higher. Specifically, the median intake of
folate among all respondents, falls below the revised (1998 DRI) recommended level (see Table
C.2). With the subsequent folic acid fortification of grain products, there is some evidence that
intakes are now higher, however (Lewis et al., 1999).

Comparison Across Income Groups When usual intakes of higher- and low-income individuals
are compared, the median intakes of calcium, magnesium, vitamin E and zinc by both groups fall
below the 1989 RDAs. Low-income persons also have median intakes of vitamins A and Bg
which fall slightly below recommended standards — i.e., at 96 percent and 99 percent of the
RDAs, respectively. In general, the differences between higher and lower income groups in
median intakes for this subset of nutrients are small.

3 See Chapter 1 for a description of the subgroups targeted in the Congressional mandate for this study.
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The percentage of individuals with usual intakes not meeting the 1989 RDAs also is similar
across income groups (see Table 2.2). Differences between higher- and low-income groups of
more than five percent occur only for calcium, iron, phosphorus, and vitamin A. For these four
nutrients, six to eight percent more low-income persons have usual intakes below the
recommendations. While all of these differences are statistically significant and, thus, may be
considered reliable, their meaningfulness with respect to health and well-being is less clear.

Food Stamp Participation Differences between food stamp recipients and low-income non-FSP
participants are generally larger and occur for more nutrients. As Table 2.2 indicates, the
percentage of FSP participants who do not meet the RDAs is smaller for all but one nutrient, and
the difference is usually greater than five percent. Looking again at the 50™ percentile in Table
2.1, the usual intakes of food stamp recipients exceed those of non-recipients for every nutrient.
The difference between these groups, with respect to percent of RDA consumed, exceeds five
percent for a majority of the nutrients examined.

Within the low-income population, nutrient gaps are most prominent for calcium, vitamin E and
zinc. Median intakes for both FSP participants and non-participants fall below the RDAs on
these three nutrients with usual intake ranging from 77 percent to 87 percent of the recommended
values (Table 2.1). The median intakes for non-FSP participants, however, also fall below the
RDAs for magnesium, vitamin A and vitamin Be.

Other Subgroups Table 2.1 also provides intake data for important population subgroups,
specifically children, non-pregnant females of child-bearing age and the elderly, by income.
Note that median intakes for all these subgroups fall below the RDAs for calcium, vitamin E and
zinc, and all but the children fall below the RDA for magnesium. This pattern replicates the one
observed for the general population. However, median intakes for the elderly and/or females of
child-bearing age also fall below the recommended levels for iron, vitamin A and vitamin Bg. In
addition, the intake levels at the 50" percentile are typically lower for females of child-bearing
age and the elderly than those for the general population. Children, in contrast, have median
intakes that are consistently higher than those estimated for all respondents.

Another view of subgroup patterns is provided in Table 2.2 — the percent of individuals with
usual intakes below 100 percent of the RDAs. Most distinguishable is the pattern for children.
They typically have the lowest percentage of individuals with intakes below the RDAs when
compared to other subgroups or the general population. The only exception occurs with
phosphorus, where about five percent more children than the general population do not meet the
RDA.

Looking within major subgroups, there are some differences by income. They are larger and
occur more frequently for elderly males and females than for children or females of child-bearing
age. Table 2.1 indicates the median intakes for elderly males and females from higher income
households are more than five percent closer to the relevant RDA for all nutrients. The pattern is
less distinct for females between 12 and 50 years. For this subgroup, higher income is associated
with better median intakes but the differences between income categories are generally small.



Income appears to make the least difference for children. For those nutrients where median
intakes are below the RDAs, higher- and low-income children are within one to three percentage
points of each other. Among the remaining nutrients, children in both income categories exceed
the RDAs.

Table 2.1 also provides information for pregnant and lactating females — although these subgroup
sample sizes are too small to report intakes by income level. The most striking observation is the
apparent vulnerability of pregnant females with respect to folate and iron. Even at the 75" and
95™ percentiles, intakes fall below the RDAs. Since a relatively large percentage of people in
this subgroup reported using dietary supplements (see Chapter 4), it is difficult to get a precise
sense of the actual risk.

NHANES III Findings. Table 2.3 shows median nutrient intakes, expressed as a percent of the
1989 RDAs, that are based on the NHANES III data. The general patterns are similar to those
reported for the CSFII. Among all respondents, median intakes meet the 1989 RDAs except for
calcium, magnesium, vitamin E and zinc. The only difference between surveys is that at 94
percent, the median intake for vitamin Bs among NHANES respondents also falls just below the
RDA.

With respect to higher and low-income groups, both look similar to the general population.
However, among NHANES respondents, persons from higher income households have median
intakes that fall below the RDAs for an additional three vitamins — A, Bg and E. This is in
contrast to the CSFII survey where it was only low-income persons whose median intakes fell
below the RDAs for vitamins A and Be.

Comparisons between food stamp participants and low-income nonparticipants again show that
median intakes for recipients are greater for most nutrients. Among NHANES III respondents
the percentage differences between these subgroups is generally smaller than for similar
comparisons among CSFII subgroups.

Discussion and Conclusions

The most striking result of this analysis is that vitamin and mineral intakes among Americans
differ little across income levels. For both higher- and low-income groups, median intakes are
well above the RDA for folate, iron, phosphorus, vitamin By, and vitamin C. Median intakes
fall below 100 percent of the RDA for calcium, magnesium, vitamin E and zinc among both
groups. While the median intakes of vitamins A and B¢ among lower income individuals also
fall below the recommended standards, the gaps are very small.

Similarities across income groups do not imply nutrient intakes are adequate across the board.
For calcium, magnesium, vitamin A,, vitamin B6, vitamin E and zinc, 25 percent of both income
categories reported usual dietary intakes that fall substantially (20-40 percent) below the RDAs.



Information from food stamp recipients indicates they have a better nutrient profile than the rest
of the low-income population. Consequently, median intakes for benefit recipients compare even
more favorably than low-income non-recipients to those of higher-income persons. Specifically,
median intakes of food stamp recipients fall below the RDAs for only three nutrients — calcium,
vitamin E, and zinc. Among this nutrient subset, the median intake of zinc was greater for FSP
participants than for higher income persons.

Membership in particular age-sex groups does appear to be associated with diet quality.
Children’s intakes exceed those of the general population for all nutrients. However, the vitamin
and mineral intakes of other potentially vulnerable groups -- nonpregnant females of child-
bearing age, pregnant and lactating females, as well as elderly men and women -- have intakes
below recommended levels for more nutrients than the population as a whole.

Both biological and economic factors appear to influence dietary intakes, but their role varies
across subgroups. Among children, median intakes of calcium, vitamin E, and zinc are below
the pertinent RDAs, regardless of income. Furthermore, the actual differences in median intakes
for these nutrients are very small between income groups and not consistently in the same
direction. Among females of child-bearing age from both income categories, median intakes fall
below recommended values for the same seven nutrients. In some instances — for calcium,
magnesium, and vitamin A—there is more than a five percent difference in the median intakes
across income subgroups. Being elderly is associated with median intakes below the RDA for
five nutrients -- calcium, magnesium vitamins B¢ and E and zinc -- irrespective of income. For a
sixth nutrient, vitamin A, low-income elderly also have median intakes a bit below the RDA. In
general, the median intake values for all six nutrients are uniformly and measurably smaller for
low-income elderly.
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Table 2.1

Usual Nutrient Intakes (as Percentages of the 1989 RDAs) at Selected Percentiles,
by Demographic Characteristics -- CSFII

Calcium Folate
Percentile Percentile

Group st 25™ 5™ 75™ 95t st 5™ 5ot 75M g5t
All Respondents 39 64 87 114 168 57 100 145 210 359
All Higher Income 41 65 88 115 167 59 101 144 207 347
All Low Income 35 59 81 110 165 53 98 150 227 398
Low Income:

FSP Participants 34 59 84 116 179 53 104 163 249 430

Non-Participants 36 59 80 105 152 55 97 143 211 366
Higher Income:

Children [ 18 yrs. 45 71 94 121 168 92 156 222 311 485

Females 12-50 yrs. 37 56 73 94 129 62 93 121 157 225

Females >65 yrs. 35 55 73 94 133 62 95 124 160 227

Males > 65 yrs. 47 71 92 118 165 63 99 133 177 263
Low Income

Children [ 18 yrs. 43 69 91 117 165 93 160 230 325 513

Females 12-50 yrs. 28 46 62 81 116 53 83 109 144 209

Females >65 yrs. 31 49 65 84 117 5279 104 135 198

Males > 65 yrs. 35 54 72 95 138 48 79 109 148 224
All Income:

Pregnant Females 44 61 75 90 167 34 46 56 68 89

Lactating Females 48 65 78 94 121 54 84 113 152 234

SOURCE: 1994-96 Continuing Survey of Food Intakes by Individuals

Table 2.1
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(Continued)

Usual Nutrient Intakes (as Percentages of the 1989 RDAs) at Selected Percentiles,

by Demographic Characteristics -- CSFII

Iron Magnesium
Percentile Percentile

Group st g5t 5ot 75M g5t st a5m 5ot 75™ g5t
All Respondents 58 93 125 170 265 44 69 93 124 194
All Higher Income 60 94 128 172 265 45 70 93 122 188
All Low Income 53 8 117 161 255 39 66 94 132 219
Low Income:

FSP Participants 51 86 120 166 264 39 69 100 145 241

Non-Participants 54 8 116 155 240 40 65 90 123 198
Higher Income:

Children [ 18 yrs. 65 96 124 162 238 53 89 126 174 263

Females 12-50 yrs. 49 68 84 105 143 48 66 81 97 126

Females >65 yrs. 69 97 122 151 207 47 67 83 101 135

Males > 65 yrs. 84 122 157 203 296 47 66 82 100 133
Low Income

Children [ 18 yrs. 62 93 120 156 231 55 92 131 182 279

Females 12-50 yrs. 4 62 79 100 139 40 58 73 89 118

Females >65 yrs. 54 81 105 135 190 41 56 69 83 106

Males > 65 yrs. 69 103 134 173 250 36 52 66 82 113
All Income:

Pregnant Females 20 32 42 53 71 27 47 65 84 116

Lactating Females 54 82 108 144 219 54 70 85 103 138

SOURCE: 1994-96 Continuing Survey of Food Intakes by Individuals
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Table 2.1
(Continued)

Usual Nutrient Intakes (as Percentages of the 1989 RDAs) at Selected Percentiles,

by Demographic Characteristics -- CSFII

Phosphorus Vitamin A
Percentile Percentile

Group st g5t 5ot 75M g5t st 5™ 5ot 75™ g5t
All Respondents 72 106 135 170 236 41 72 104 149 263
All Higher Income 74 108 138 172 237 43 74 106 151 256
All Low Income 66 98 126 160 225 36 64 9% 145 282
Low Income:

FSP Participants 64 98 129 165 238 37 68 101 155 308

Non-Participants 68 99 124 155 212 35 62 92 138 259
Higher Income:

Children [ 18 yrs. 70 99 123 150 198 54 9 125 170 263

Females 12-50 yrs. 67 94 116 140 182 43 70 98 136 218

Females >65 yrs. 69 96 119 144 186 60 91 124 170 273

Males > 65 yrs. 90 125 152 183 233 47 79 113 164 288
Low Income

Children [ 18 yrs. 72 100 122 148 193 50 82 117 168 300

Females 12-50 yrs. 54 81 104 129 174 32 56 82 120 214

Females >65 yrs. 61 84 101 120 155 35 62 90 135 255

Males > 65 yrs. 70 100 126 157 210 31 60 94 145 276
All Income:

Pregnant Females 67 87 101 115 137 66 9% 123 157 222

Lactating Females 71 94 112 132 165 43 68 95 131 205

SOURCE: 1994-96 Continuing Survey of Food Intakes by Individuals
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Table 2.1
(Continued)

Usual Nutrient Intakes (as Percentages of the 1989 RDAs) at Selected Percentiles,

by Demographic Characteristics -- CSFII

Vitamin Bg Vitamin B,
Percentile Percentile

Group st g5t 5ot 75M g5t st a5m 5ot 75™  g5™
All Respondents 53 79 102 129 179 89 158 228 332 758
All Higher Income 55 80 102 128 177 91 158 224 326 658
All Low Income 48 75 99 129 183 8 161 239 373 946
Low Income:

FSP Participants 49 78 104 135 191 92 180 275 483 931

Non-Participants 49 74 97 124 175 8 150 215 319 669
Higher Income:

Children [ 18 yrs. 68 95 118 145 195 122 204 281 381 595

Females 12-50 yrs. 53 75 93 114 153 91 134 176 238 395

Females >65 yrs. 53 76 95 117 154 85 131 181 266 552

Males > 65 yrs. 50 75 9% 121 168 101 160 223 327 706
Low Income

Children [ 18 yrs. 64 92 116 145 198 144 230 312 436 868

Females 12-50 yrs. 47 70 89 111 150 83 126 165 223 410

Females >65 yrs. 39 59 77 99 138 55 91 131 195 382

Males > 65 yrs. 36 56 75 99 142 93 146 206 305 600
All Income:

Pregnant Females 45 60 72 86 107 135 173 203 234 284

Lactating Females 48 73 94 118 158 89 131 167 209 280

SOURCE: 1994-96 Continuing Survey of Food Intakes by Individuals
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Table 2.1
(Continued)

Usual Nutrient Intakes (as Percentages of the 1989 RDAs) at Selected Percentiles,
by Demographic Characteristics -- CSFII

Vitamin C Vitamin E
Percentile Percentile

Group st g5t 5ot 75M g5t st 5™ 5ot 75™ g5t
All Respondents 50 100 156 232 390 43 65 86 114 179
All Higher Income 50 100 155 230 386 45 67 87 115 179
All Low Income 50 101 158 238 404 39 61 81 110 170
Low Income:

FSP Participants 55 110 170 252 405 38 62 8 115 184

Non-Participants 47 96 151 230 402 40 60 79 104 158
Higher Income:

Children [ 18 yrs. 72 131 192 273 430 45 66 87 117 183

Females 12-50 yrs. 47 87 132 193 319 49 68 8 108 155

Females >65 yrs. 48 101 153 215 323 41 62 81 105 160

Males > 65 yrs. 46 100 158 234 382 40 60 80 107 172
Low Income

Children [ 18 yrs. 78 139 200 280 427 44 66 88 118 186

Females 12-50 yrs. 49 90 131 188 303 48 66 82 100 131

Females >65 yrs. 40 80 122 177 286 32 46 60 78 117

Males > 65 yrs. 30 70 114 176 299 27 44 59 78 118
All Income:

Pregnant Females 56 109 167 249 423 51 66 79 93 117

Lactating Females 37 78 125 194 350 47 61 74 90 119

SOURCE: 1994-96 Continuing Survey of Food Intakes by Individuals
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Table 2.1
(Continued)

Usual Nutrient Intakes (as Percentages of the 1989 RDAs) at Selected Percentiles,
by Demographic Characteristics -- CSFII

Zinc
Percentile

Group 5t 25" so 75" 95t
All Respondents 46 65 81 102 144
All Higher Income 47 65 81 101 142
All Low Income 43 63 81 103 147
Low Income:

FSP Participants 44 66 87 111 160

Non-Participants 43 61 77 97 136
Higher Income:

Children [ 18 yrs. 51 70 87 108 148

Females 12-50 yrs. 47 62 76 93 124

Females >65 yrs. 43 57 69 83 108

Males > 65 yrs. 41 58 73 92 132
Low Income

Children [ 18 yrs. 51 71 88 109 125

Females 12-50 yrs. 43 59 74 92 125

Females >65 yrs. 33 46 58 72 101

Males > 65 yrs. 35 49 61 76 105
All Income:

Pregnant Females 36 52 65 80 104

Lactating Females 37 50 60 72 93

SOURCE: 1994-96 Continuing Survey of Food Intakes by Individuals
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Percentage of Individuals with Usual Intakes Below 100% of 1989 RDAs,
by Demographic Characteristics -- CSFII

Table 2.2

Calcium Folate ITron Magnesium Phosphorus Vitamin A

Group
All Respondents 63 25 31 57 20 47
All Higher Income 62 25 29 58 19 46
All Low Income 68 26 37 55 27 53
Low Income:

FSP Participants 64 23 36 50 27 49

Non-Participants 71 27 37 59 26 56
Higher Income:

Children [ 18 yrs. 56 7 29 32 26 32

Females 12-50 yrs. 81 31 70 78 31 52

Females > 65 yrs. 80 29 28 74 29 32

Males > 65 yrs. 59 26 12 75 9 41
Low Income:

Children [ 18 yrs. 60 7 31 30 25 38

Females 12-50 yrs. 89 42 75 85 46 69

Females > 65 yrs. 88 46 45 92 49 57

Males > 65 yrs. 79 43 23 90 25 54
All Income:

Pregnant Females 86 98 100 88 48 29

Lactating Females 81 39 42 71 34 55

SOURCE: 1994-96 Continuing Survey of Food Intakes by Individuals
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Percentage of Individuals with Usual Intakes Below 100% of 1989 RDAs,
by Demographic Characteristics -- CSFII

Table 2.2

(Continued)

Vitamin Bg Vitamin B;, Vitamin C Vitamin E  Zinc

Group
All Respondents 48 7 25 64 73
All Higher Income 48 7 25 63 74
All Low Income 51 8 24 68 72
Low Income:

FSP Participants 44 6 21 64 65

Non-Participants 53 8 27 72 78
Higher Income:

Children [ 18 yrs. 30 2 13 63 67

Females 12-50 yrs. 59 8 32 67 82

Females > 65 yrs. 57 10 24 71 91

Males > 65 yrs. 55 5 25 70 82
Low Income:

Children [ 18 yrs. 33 1 11 62 66

Females 12-50 yrs. 45 3 23 82 78

Females > 65 yrs. 76 31 37 90 95

Males > 65 yrs. 76 7 42 89 93
All Income:

Pregnant Females 91 0 21 84 93

Lactating Females 57 9 37 85 97

SOURCE: 1994-96 Continuing Survey of Food Intakes by Individuals

Table 2.3
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Usual Nutrient Intakes (as Percentages of the 1989 RDAs) at the 50™ Percentile,

by Demographic Characteristics -- NHANES

Calcium Folate ITron Magnesium Phosphorus Vitamin A

Group
All Respondents 88 144 115 86 128 100
All Higher Income 89 139 115 83 128 97
All Low Income 86 164 116 97 127 111
Low Income:

FSP Participants 89 189 114 108 129 130

Non-Participants 85 149 116 90 126 100
Higher Income:

Children [ 18 yrs. &3 237 119 134 119 129

Females 12-50 yrs. 84 133 87 84 121 110

Females > 65 yrs. 100 135 133 89 143 103

Males > 65 yrs. 94 113 127 66 136 80
Low Income:

Children [ 18 yrs. 84 257 120 148 124 139

Females 12-50 yrs. 81 140 88 85 117 101

Females > 65 yrs. 98 132 132 85 141 101

Males > 65 yrs. 95 113 133 67 141 69

SOURCE: 1988-94 Third National Health and Nutrition Examination Survey
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Table 2.3
(Continued)

Usual Nutrient Intakes (as Percentages of the 1989 RDAs) at the 50™ Percentile,
by Demographic Characteristics -- NHANES

Vitamin B¢  Vitamin By, Vitamin C Vitamin E Zinc

Group
All Respondents 94 217 178 91 74
All Higher Income 92 209 176 88 73
All Low Income 101 242 186 100 79
Low Income:

FSP Participants 106 275 191 98 81

Non-Participants 99 226 182 103 77
Higher Income:

Children [ 18 yrs. 119 293 222 103 88

Females 12-50 yrs. 99 191 162 97 79

Females > 65 yrs. 102 210 189 101 80

Males > 65 yrs. 76 182 164 76 59
Low Income:

Children [ 18 yrs. 126 317 220 112 89

Females 12-50 yrs. 99 219 172 109 80

Females > 65 yrs. 100 213 170 97 79

Males > 65 yrs. 74 186 151 77 63

SOURCE: 1988-94 Third National Health and Nutrition Examination Survey
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CHAPTER 3

POTENTIAL VALUE OF VITAMIN AND MINERAL SUPPLEMENTS TO MEET
NUTRIENT GAPS AND IMPROVE HEALTH STATUS AMONG LOW-INCOME
INDIVIDUALS

This chapter reviews existing research relevant to how dietary supplements, improved diet and
fortified foods meet nutrient needs and enhance health. Specifically, the chapter summarizes a
report prepared for the United States Department of Agriculture by the Life Sciences Research
Office (LSRO). The report is based on discussions of, and materials evaluated by an ad-hoc
expert panel convened by LSRO. Panel members included professionals whose expertise covers
nutrition research, clinical nutrition, nutrition education, public health, as well as agricultural
and medical economics. The full report, a list of expert panel members, detailed description of
procedures, and panel recommendations, are provided in Appendices D-G.

There is essentially scientific consensus that dietary patterns and nutrient intakes can
dramatically affect health, as well as agreement on the general characteristics of a healthful
diet. However, the links between diet and chronic degenerative diseases are more complex.
Current research is less definitive on this matter than is our state of knowledge about the
relationships between individual vitamins and minerals and deficiency diseases.

Further, the relative effectiveness of different approaches to reducing nutrition-related health
problems is likely to vary with the nutrient in question and the affected population group.
Improving dietary patterns, using nutritional supplements, and fortifying commonly consumed
foods each has advantages and disadvantages, and the net results depend on the particular
circumstances. There is even less research on the relative impacts of these alternatives for
health care — that is, the costs to intervene and the costs of treatment avoided.

Research in this area does provide some support for greater supplement use. At the same time,
there are uncertain gains and potential issues associated with a one-size-fits-all change in the
Food Stamp Program to make dietary supplements an eligible food item.

Scientific Foundation for the Relationship between Nutrition and Health

There is virtually unanimous scientific agreement that dietary patterns and nutrient intakes can
profoundly affect overall health and substantially influence a person’s risks of developing
numerous chronic, degenerative diseases (Cannon, 1992; National Research Council, 1989b).
Poor-quality diets and physical inactivity are estimated to account for at least 300,000 deaths in
the United States each year, 14 percent of all deaths (McGinnis and Foege, 1993). Poor eating
habits were estimated to cost this country at least $71 billion per year due to premature deaths
and medical-care costs (Frazao, 1999). In the late 1980s, the Surgeon General of the United
States (United States Department of Health and Human Services, [DHHS], 1988) and the
National Research Council (1989a) summarized the scientific data about diet and health
relationships. Recent reviews on selected diet/health topics have been published by the
American Heart Association (1996) and the World Cancer Research Fund and American Institute
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for Cancer Research (1997), as well as in major nutrition journals such as the Annual Review of
Nutrition (e.g., Halliwell, 1996; Kurzer and Xu, 1997; and Naylor and Patterson, 1996). Policy
documents such as the various editions of Dietary Guidelines for Americans (United States
Department of Agriculture [USDA] and DHHS, 1980, 1985, 1990, and 1995) and Healthy
People 2000 (DHHS, 1991) provide dietary guidance and targets to achieve based on the
scientific findings.

The Surgeon General’s nutrition report stated: “For the two out of three adult Americans who do
not smoke and do not drink excessively, one personal choice seems to influence long-term health
prospects more than any other: what we eat” (DHHS, 1988). This statement attests to the
importance of nutrition but notes that other factors affect health. Among the non-modifiable
factors are genetic endowment, gender and age. In addition, low socioeconomic status is
associated with poor health and adverse health outcomes, operating through behavioral and
environmental factors such as substance abuse, poor nutrition, inadequate social networks, and
reduced access to health care (Haan et al., 1987; Lantz et al., 1998; Lynch et al., 1997).

In the first half of this century, human nutrition research was focused primarily on vitamins and
minerals and their role in the prevention and correction of nutrient deficiencies (National
Research Council, 1989b). Since World War II, human nutrition research has investigated the
role of diet in the prevention and treatment of a variety of chronic, degenerative diseases, such as
cardiovascular disease, cancer, stroke, and diabetes (National Research Council, 1989b). This
body of research shows that dietary patterns closely linked to health and reduced risk of disease
are relatively low in total fat (especially saturated fat), sodium, and added sugars; high in
complex carbohydrates; and moderate in protein.

However, the links between diet and chronic-disease risk are more complex than the links
between individual micro-nutrients and deficiency diseases. Chronic diseases have numerous
etiologies, and the extent to which dietary patterns or consumption of specific nutrients may
contribute for any given individual is difficult to assess. Furthermore, many of the more recently
observed connections between diet and disease focus on over-consumption of macro-nutrients,
like sodium, sugar and fat, rather than the intake of micro-nutrients which make up vitamin and
mineral supplements.

Advances in molecular biology and genetic engineering have led to the identification and
characterization of genes associated with many nutrition-related chronic diseases (Bowers and
Allred, 1995). Some nutrients are known to influence the transcription and translation of gene
products. The presence of a defective gene, for example, may increase an individual’s risk of a
disease, but dietary measures may reduce or increase that risk. Aberrant genes may affect
nutritional needs as well. There is evidence that women with variants of the vitamin D receptor
gene have reduced bone density and reduced calcium-absorption efficiency when calcium intakes
are low (Dawson-Hughes et al., 1995; Krall et al., 1995). Iron-containing supplements could be
harmful to individuals with a genetic predisposition to iron storage and hemochromatosis
(Fairbanks, 1994; Herbert, 1992).

Defining Nutritional Adequacy
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The traditional focus of nutritional adequacy on the prevention of nutrient deficiencies is being
expanded by research which suggests that higher intakes of certain nutrients may provide
additional health benefits. For example, in one controlled study, elderly men and women with
calcium and vitamin D intakes at approximately Recommended Dietary Allowance (RDA) levels
who also received supplements of these nutrients had a moderate reduction in bone loss
compared to subjects receiving the same diet and a placebo supplement (Dawson-Hughes et al.,
1997). Some studies have shown that intakes of vitamin E beyond the RDA and beyond amounts
that can be obtained from reasonable diets may increase protection from oxidative stresses that
appear to be related to heart disease, cancer and other diseases of aging (Heinonen et al., 1998;
Meydani et al., 1997; Rimm et al., 1993; Stephens et al., 1996). Other studies do not show
vitamin E supplements to be of benefit (Kushi et al., 1996; The Parkinson Study Group, 1993;
Priem etal., 1997).

An adequate intake for a nutrient is somewhere between the extremes of deficient and excessive
intakes. At either end of this continuum, negative biochemical, physiological, or clinical
consequences can occur. But there is great uncertainty about when these end points are reached
with any one nutrient for any given individual. Nutrient recommendations (i.e., RDAs and
Dietary Reference Intakes [DRI] ) reflect the best judgments of experts about the levels of
nutrient intakes that are associated with minimal risk of inadequacy or toxicity (Institute of
Medicine, Food and Nutrition Board, 1997, 1998; National Research Council, 1989a).

Nutritional supplements and appropriately fortified foods, in addition to improved diets, have
been recommended to people who are at risk of nutrient deficiencies. These include individuals
with medical conditions that raise nutrient needs, older people and others with little exposure to
sunlight (vitamin D), pregnant women (iron), and people eating low-energy diets (National
Research Council, 1989a; USDA and DHHS, 1995). An expanding database of research studies
has provided some support for the greater use of nutritional supplements. For example, the Food
and Nutrition Board (FNB) recently recommended that women capable of becoming pregnant
consume the DRI for folate from fortified foods and/or supplements in addition to the folate they
obtain from a varied diet to reduce the risk of neural tube defects (NTDs) in their infants
(Institute of Medicine, Food and Nutrition Board, 1998). Similarly, because 10-30% of older
adults have lost the ability to absorb sufficient amounts of naturally occurring vitamin By, from
food, the FNB recommended that these people meet most of the DRI for this nutrient from
supplements and/or fortified foods (Institute of Medicine, Food and Nutrition Board, 1998). The
FNB’s primary indicator of adequacy for calcium — maximal bone retention — results in DRIs that
many people will have difficulty meeting without the use of calcium-fortified foods or
supplements (Institute of Medicine, Food and Nutrition Board, 1997).

At the same time, varied diets based on the DRIs and RDAs should meet the nutrient needs of
most people. Foods also supply biologically active phytochemicals, fiber, and other non-nutrient
substances that are associated with reduced risks of chronic diseases (Decker, 1995; Nestle,
1997). For example, strong correlations are found between fruit and vegetable consumption and
reduced risks of cancer, a connection not well explained by any nutrient (such as vitamin C) or
phytochemical (such as individual carotenoids) in these foods (Block et al., 1992; Food and Drug



Administration [FDA], 1993a; Ross, 1991; Sauberlich, 1991). Given the uncertainty in many
instances of the critical substances in foods associated with health and disease prevention, dietary
guidance to consumers should continue to place primary emphasis on a balanced diet that
incorporates a variety of foods.

It is also important to address the concept of balance among nutrients when discussing nutritional
adequacy. Nutrients are often studied in isolation because the data are easier to interpret than
when studying them in combination. However, in the human body, nutrients interact; the
amount consumed of one can affect the requirement for another. Calcium is crucial to bone
health, for example, but other nutrients such as phosphorus and vitamin D — as well as lifestyle
factors such as not smoking, being physically active, and limiting alcohol consumption —
favorably affect both calcium and bone metabolism (National Research Council, 1989b).

Nutrient intakes are best evaluated in the context of total health. Yet because of narrowly
focused research, which typically considers only one or a small number of positive outcomes, the
existence of countervailing risks often may not be readily evident. For example, beginning in the
1960s, the nutrition community viewed the achievement of genetic potential for height as one
important measure of adequate nutrition for children (Joint FAO/WHO/UNO Expert
Consultation, 1985). However, maximizing height is biologically associated with earlier age of
menarche in girls, and early menarche has come to be recognized as a strong and consistent risk
factor for breast cancer in later life (Kelsey and Bernstein, 1996; Li et al., 1997). This is but one
example of the tradeoffs that are known to exist across a wide range of health and environmental
issues (Graham and Wiener, 1995) and require a broader perspective in risk analysis.

Meeting Nutrient Needs, Improving Health Status, and Reducing Nutrition-Related Health
Problems

Meeting Nutrient Needs. There are three general approaches to meeting nutrient needs: 1)
imp