
Give to AgEcon Search

The World’s Largest Open Access Agricultural & Applied Economics Digital Library

This document is discoverable and free to researchers across the 
globe due to the work of AgEcon Search.

Help ensure our sustainability.

AgEcon Search
http://ageconsearch.umn.edu

aesearch@umn.edu

Papers downloaded from AgEcon Search may be used for non-commercial purposes and personal study only. 
No other use, including posting to another Internet site, is permitted without permission from the copyright 
owner (not AgEcon Search), or as allowed under the provisions of Fair Use, U.S. Copyright Act, Title 17 U.S.C.

No endorsement of AgEcon Search or its fundraising activities by the author(s) of the following work or their 
employer(s) is intended or implied.

https://shorturl.at/nIvhR
mailto:aesearch@umn.edu
http://ageconsearch.umn.edu/


As individuals age, their declin-
ing energy needs mean they

must eat better while eating less.
USDA food consumption survey
data indicate that most older
Americans are having trouble fit-
ting the recommended number of
daily food group servings into their
decreased “calorie budgets.”

While the basic nutrition advice
in the Dietary Guidelines for Amer-
icans and the Food Guide Pyramid
applies to healthy adults of all
ages, the elderly face some special
challenges, particularly declining
energy (calorie) needs as metabo-
lism slows down. For some older
adults, decreased physical activity
may further reduce energy needs,
although the Dietary Guidelines
emphasize that healthy seniors,
just like younger adults, should be
physically active each day.

Because the amount of food
they can eat while maintaining
calorie balance is more limited
than when they were younger,
older individuals must choose wise-
ly, selecting nutrient-dense foods
and limiting “extras.” To help older
adults and others visualize what
this means, researchers at the Jean
Mayer USDA Human Nutrition
Research Center on Aging at Tufts
University created an “elderly
pyramid” that is narrower than the
Food Guide Pyramid for the gener-
al population (see box). The more
narrow shape of the elderly pyra-

mid indicates that most individuals
age 70 and older should choose the
smaller numbers of servings within
the range recommended by the
Food Guide Pyramid.

A more quantitative way of pro-
viding food choice guidance would
be to compute benchmark food den-
sities for younger and older men
and women. A benchmark food
density is the number of servings
per 1,000 calories an individual
consuming a given number of calo-
ries would need to consume to
meet the Food Guide Pyramid rec-
ommendations. For example, a per-
son who consumes 2,200 calories
daily should consume four servings
of vegetables, according to the Food
Guide Pyramid. This consumption
level would translate into a bench-

mark density of 1.8 servings of veg-
etables per 1,000 calories.

Data from USDA’s Continuing
Survey of Food Intakes by Individ-
uals, 1994-96 (CSFII 1994-96) were
used to examine food intakes of
younger men and women, age 19-
59, and seniors, age 60 and older.
Survey respondents lived in house-
hold settings, not in institutional
settings, such as nursing homes.
Data were collected from a nation-
wide sample, yielding results rep-
resentative of the noninstitutional-
ized American population. The
survey collected information on
what, when, where, and how much
individuals ate during the 3-year
survey period. We used 1-day di-
etary intake data from this survey
to examine how much younger and
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older adults ate, to compute bench-
mark food densities for each age
group, and to compare actual in-
takes of Food Guide Pyramid food
groups with recommendations.

As expected, younger adults ate
considerably more than their older
counterparts. Men age 19-59 re-
ported consuming an average of
2,535 calories per day, compared
with 1,940 calories consumed by
men age 60 and older. Women age
19-59 reported average intakes of
1,676 calories daily, compared with
1,413 calories per day for women
age 60 and older. These figures rep-
resent calories from foods con-
sumed, as reported by survey re-
spondents. Previous studies indi-
cate individuals often underreport
food intakes, so these figures may
be considered lower bound esti-
mates of daily intake. However, the
trend to decreased caloric intake
with increasing age is clear.

The differences by age and gen-
der in caloric intake indicate that
food group benchmark densities
would tend to be higher in women
and in older adults. The bench-
marks computed confirm this sug-
gestion. Benchmark servings for
the five food groups are lowest for
young men and highest for older
women, the group with the lowest
calorie intake (table 1). These num-
bers show just how important it is
that older individuals, particularly
women, make every calorie count.

More Older Men Than Women
Meet Food Guide Pyramid
Recommendations 

Comparisons of average food
group intakes of older men and
women with intakes of younger
men and women indicate that older
individuals eat fewer servings of

most food groups than their
younger counterparts (table 2).
Older men consume fewer servings
of grains, vegetables, and meat and
meat alternates than younger men,
but their intakes fall within the
ranges recommended by the Food
Guide Pyramid. Older men actual-
ly consume more fruit than
younger men and meet the mini-
mum recommended number of
servings, whereas younger men do
not. Neither group meets recom-
mendations for the milk, yogurt,
and cheese group.

Younger women are less likely
than men to consume recommend-
ed numbers of servings; older
women are even less likely.

Younger women, on average, con-
sume fewer than the minimum rec-
ommended number of servings of
all of the five food groups except
for vegetables. Mean food group in-
takes of older women are below
recommended levels for all food
groups. Like older men, older
women consume more fruit than
their younger counterparts, but
their mean intake level of 1.8 serv-
ings per day still falls below the
recommendation for at least 2 serv-
ings daily.

On a per-1,000-calories basis,
intake of some but not all food
groups is higher for older men and
women than their younger counter-
parts, although not as high as our
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Table 1—Benchmark Servings Are Higher for the Elderly

Males Females
Age Age 60 Age Age 60

Food groups 19-59 and older 19-59 and older

Servings/1,000 calories

Grains 3.9 4.3 4.6 5.1
Vegetables 1.8 2.0 2.2 2.5
Fruit 1.3 1.4 1.5 1.7
Milk, yogurt, and cheese 1.0 1.8 1.5 2.4
Meat and meat alternates 2.7 3.2 3.6 4.1

(oz. or equivalent)1

1Excludes cooked dry beans and peas, which are included in vegetables.
Source: Calculated by USDA’s Economic Research Service using data from the Continuing
Survey of Food Intakes by Individuals, 1994-96.

Table 2—Intakes of All Food Groups Except Fruit Decline as 
People Age

Males Females
Age Age 60 Age Age 60

Food groups 19-59 and older 19-59 and older

Total servings
Grains 8.2 6.6 5.7 4.9
Vegetables 4.3 3.7 3.1 2.9
Fruit 1.4 2.0 1.4 1.8
Milk, yogurt, and cheese 1.6 1.3 1.2 1.0
Meat and meat alternates 6.8 5.1 4.0 3.7

(oz. or equivalent)1

1Excludes cooked dry beans and peas, which are included in vegetables.
Source: Calculated by USDA’s Economic Research Service using data from the Continuing
Survey of Food Intakes by Individuals, 1994-96.



benchmark densities. Older men
have higher densities than younger
men for grains; vegetables; milk,
yogurt, and cheese; and, especially,
fruit. Older women’s diets have
higher food group densities than
diets of younger women for all food
groups except milk, yogurt, and
cheese; however, their diets are not
sufficiently more dense to make up
for older women’s low energy in-

takes. For example, at 1.3 servings
of fruit per 1,000 calories, older
women’s diets have the highest
fruit density of any group studied.
However, this density does not
meet the benchmark density of 1.7
servings per 1,000 calories, and
overall intake for older women is
below recommended levels.

The figures cited above are av-
erages. Within any group, dietary

quality varies, so it is also useful to
examine the proportion of individu-
als within each group whose diets
meet Food Guide Pyramid recom-
mendations. As might be expected,
on a given day, older individuals
are less likely than their younger
counterparts to consume recom-
mended numbers of servings of
most food groups. The difference
was particularly dramatic for the
milk, yogurt, and cheese group
(table 3). Only 6 percent of older
men consumed recommended num-
bers of servings from this group,
compared with 26 percent of
younger men. Even fewer older
women—3 percent—met servings
recommendations for the milk,
cheese, and yogurt group, com-
pared with 15 percent of younger
women. Because this food group is
the major source of calcium in most
Americans’ diets, these low intakes
are a concern.

It should be pointed out that
these figures represent only the
proportion of individuals meeting
servings recommendations on a
single day. Were diets measured
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Table 3—Fewer Than One-Half of Older Men and Women Eat
Recommended Numbers of Servings of any Food Group on a 
Given Day

Males Females
Age Age 60 Age Age 60

Food groups 19-59 and older 19-59 and older

Percent meeting recommended servings
Grains 32 26 23 17
Vegetables 46 42 37 38
Fruit 14 29 19 32
Milk, yogurt, and cheese 26 6 15 3
Meat and meat alternates 50 36 21 19

(oz. or equivalent)1

Note: These figures also represent the proportion of each population subgroup that meets
benchmark food group densities.
1Excludes cooked dry beans and peas, which are included in vegetables.
Source: Calculated by USDA’s Economic Research Service using data from the Continuing
Survey of Food Intakes by Individuals, 1994-96.

Using the widely recog-
nized USDA Food Guide
Pyramid as a starting point,
three Tufts University re-
searchers—Robert M. Rus-
sell, Helen Rasmussen, and
Alice H. Lichtenstein—devel-
oped an “elderly pyramid”
specifically geared to the di-
etary needs of consumers age
70 and older. This pyramid
emphasizes the smaller ener-
gy needs of the elderly and
the resulting need for nutri-
ent-dense food choices. For
example, the elderly pyramid
recommends at least 6 serv-
ings of grains, rather than
the 6-11 servings the Food
Guide Pyramid recommends
for the general population,
emphasizing the minimum
level as more consistent with

lower calorie intake of the
elderly. Because the elderly
need just as much fiber as
younger adults, the modified
pyramid adds “f+” fiber icons
to indicate the elderly should
choose more fiber-rich foods.

One difference between
the elderly pyramid and the
original pyramid is the addi-
tion of a visual recommenda-
tion for water. While water is
necessary to people of all
ages, thirst sensations act ef-
fectively to prevent dehydra-
tion in younger adults. De-
creased thirst sensation is
common with aging; an older
individual can become some-
what dehydrated yet not be
thirsty.

Another, more controver-
sial, difference between the

two pyramids is the flag icon
atop the elderly pyramid,
which represents the possible
need for dietary supple-
ments. Absorption of calcium
and vitamins D and B12 de-
crease with age. However,
there is no consensus as to
whether all elderly people
need to take supplements of
these nutrients. The Dietary
Guidelines for Americans
suggest that older adults
may need a vitamin D sup-
plement and that they may
wish to consult with their
health care provider on
whether they need to get vi-
tamin B12 from a supplement
or from fortified foods. The
guidelines recommend calci-
um supplements for those
who seldom eat dairy prod-

ucts or other rich sources of
calcium but do not provide
specific advice for the elderly.

Although the researchers
who developed the elderly
pyramid are affiliated with
the Jean Mayer USDA
Human Nutrition Research
Center on Aging at Tufts
University, the pyramid is
not an official USDA teach-
ing tool. Rather, Tufts re-
searchers, according to the
Tufts Nutrition Communica-
tor, “are hoping that their
pyramid will generate some
discussion on how best to ad-
dress the unique nutrient
needs of seniors.”

Tufts University Researchers Propose an Elderly Pyramid



over a longer period of time, more
individuals in each group might be
found to usually consume recom-
mended numbers of servings. Be-
cause it is impractical to collect de-
tailed dietary data for large num-
bers of days in national samples,
we have historically had to rely on
shorter term estimates. Statistical
methods to estimate usual intakes
are being developed and may lead
to more precise estimates in the fu-
ture. Despite these caveats, the dif-
ferences between younger and
older adults provide insights for
nutrition monitoring of the elderly
population.

Fruit consumption is a notable
exception to the general decline in
proportion of individuals meeting
serving recommendations as they
age. More than twice as many
older men met the Food Guide
Pyramid recommendations for fruit
consumption than younger men—
29 percent compared with 14 per-
cent. With 32 percent of older
women consuming at least 2 serv-
ings of fruit daily, they were the
group most likely to meet the rec-

ommendation. Among younger
women, 19 percent met the fruit
recommendation. As individuals
age, they may become more health
conscious and actively increase
consumption of healthful foods,
such as fruit. Also, today’s elderly
may have grown up when fruit was
more heavily consumed and are
simply continuing habits developed
over a lifetime.

Lifestyle differences, such as
frequency of eating out, might also
explain the tendency of the elderly
to consume more fruit. Restau-
rants, take-out establishments, and
other away-from-home food sources
play an increasingly large part in
the diets of most Americans.
Among adults age 19-59, 34 per-
cent of calories were obtained from
away-from-home sources in 1994-
96. Unfortunately, individuals seem
to be less likely to eat fruit when
eating away from home: of the 1.5
servings of fruit consumed daily on
average by Americans age 2 and
older, 1.3 servings, or 85 percent of
total servings, are obtained from
the home food supply. Older men

and women obtain just 20 percent
of calories from nonhome food
sources and, like all Americans, eat
less fruit when eating out. Howev-
er, since older men and women eat
out less, the lack of fruit consumed
away from home has less impact on
their diets.

Older Men More Likely Than
Younger Men To Take Dietary
Supplements

Older adults have been report-
ed to be more likely to take vita-
min and/or mineral supplements
than younger individuals. The Di-
etary Guidelines for Americans
stress the importance of wise food
choices as the basis of good nutri-
tion; therefore, supplement intake
would not be considered an alter-
native to consuming more nutrient-
dense foods. Some older adults,
however, may benefit from selected
supplements, such as vitamins D
and B12. The Dietary Guidelines
also state that individuals who sel-
dom eat dairy products or other
rich sources of calcium could bene-
fit from a calcium supplement.
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As part of the CSFII interview,
individuals were asked if they took
vitamin or mineral supplements.
More older men than younger men
reported taking supplements—47
percent compared with 40 percent
(fig. 1). Fifty-five percent of women
reported taking supplements, but
there was no difference by age. The
CSFII 1994-96 collected limited
amounts of information about the
content of the vitamin-mineral sup-
plements taken by individuals.
Most individuals reported taking a
multivitamin or a multivitamin-
mineral product but provided little

or no specific information about the
nutrients contained in such prod-
ucts. A small number of individuals
reported taking specific supple-
ments, such as calcium or the vita-
mins recommended by the Dietary
Guidelines. Without more informa-
tion on the content of the vitamin-
mineral supplements taken by in-
dividuals, it is difficult to assess
the extent to which older individu-
als chose supplements containing
the nutrients emphasized by the
Dietary Guidelines.

Illness and Low Income May
Add Further Nutrition
Challenges

As an individual’s calorie needs
decline, meeting Food Guide Pyra-
mid recommendations becomes in-
creasingly difficult, particularly for
older women, who generally have
lower energy needs and intakes
than older men. Many of the elder-
ly also face other nutritional chal-
lenges. Many older individuals suf-
fer from chronic health conditions
that may complicate nutrition
needs and may require dietary
modifications. In a previous analy-
sis of CSFII 1994-96 data, we
found that almost half of all older
Americans reported suffering from
high blood pressure. Substantial
numbers of the elderly also report-
ed suffering from diabetes, high

blood cholesterol, and cardiovascu-
lar disease. Despite this high
prevalence of nutrition-related
chronic conditions, only about one-
quarter of the elderly reported fol-
lowing a special diet. Why more
elderly are not changing their diets
to combat these health conditions
is not known. In 2002, the
Medicare system began to reim-
burse nutrition counseling services
provided by qualified nutrition pro-
fessionals to older individuals with
diabetes and renal disease. The ex-
tent to which such services im-
prove diets of older individuals
with these conditions could have
important implications for design
of nutrition and health services for
the elderly.

For many elderly, especially the
“oldest old,” physical limitations
may impair the ability to shop for
and prepare nutritious meals (see
“America’s Older Population” else-
where in this issue). Programs that
deliver groceries to seniors or bring
“mobile markets” to senior housing
complexes can ease the difficulties
in acquiring foods. Congregate and
home-delivered meal programs
may help those individuals who
also have difficulty with food
preparation. National meal pro-
grams for the elderly are adminis-
tered by the Administration on
Aging of the U.S. Department of
Health and Human Services.
USDA provides cash allocations
and/or commodity foods for these
programs through the Nutrition
Services Incentive Program. USDA
also supports provision of healthful
meals and snacks to participants in
adult day care programs through
the Child & Adult Care Food Pro-
gram (CACFP). The adult portion
of CACFP, although currently
much smaller than the child care
segment, is growing rapidly. The
number of participating adult day
care facilities increased from 1,222
in 1993 to 2,128 in 2001.

Low-income elderly also may
face more difficulty in maintaining
a nutritious diet. In a previous
study, we found that low-income
elderly consumed fewer servings of
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Compared with
younger age groups,
the elderly are much
less likely to consume
recommended servings
of milk and other dairy
products, major
sources of calcium in
the diets of most
Americans. The elderly
however, do not need
to be reminded to
include fruit in their
diets. Older men and
women tend to eat
more fruit than younger
adults.

Credit: Ken Hammond,
USDA.

Credit: Eyewire.



Food Guide Pyramid food groups
than higher income elderly. Income
limitations, however, might not be
the only reason for these difficul-
ties. The low-income segment of the
elderly tend to be older, less edu-
cated, and more likely to live alone
than other elderly—all factors that
are also associated with lower diet
quality. Despite the need for a nu-
tritious diet, low-income elderly are
less likely to participate in USDA’s
Food Stamp Program than other el-
igible groups. USDA is making spe-
cial efforts to reach out to eligible
older individuals through Food
Stamp Program modifications that

may increase the program’s appeal
for low-income elderly (see “Food
Stamp Participation by Eligible
Older Americans Remains Low”
elsewhere in this issue).

As baby boomers age, the elder-
ly will constitute the largest share
of the American population in the
Nation’s history. These “elderly
boomers” may differ in some ways
from the elderly of today. For exam-
ple, they may continue the habit of
eating out more frequently, or they
may continue to eat less fruit than
today’s elderly. They will, however,
face the same physiological
changes as the elderly of today and

the same need to make better food
choices within increasingly con-
strained calorie budgets. Their suc-
cess in making every calorie count
should have important implications
for their own quality of life. It will
also be important to our society, as
we are faced with meeting the
health and support needs of this
large group of older Americans.
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Figure 1—Older Men Are More Likely To Take Dietary Supplements
Than Younger Men

Age 19-59 Age 60 and older
Males

Age 19-59 Age 60 and older
Females
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Source: Continuing Survey of Food Intakes by Individuals, 1994-96. 


