
Appendix F

The Effect of Normal Aging on the
Assessment of Nutritional Status

Introduction

Dietary histories, anthropometric, biochemical, and
hematologic measurements, and measurements of im-
mune response are used to assess nutritional status
in individuals of all ages. Changes in body composi-
tion and metabolism associated with normal aging af-
fect many of the indices of nutritional status used in
these assessment methods and may alter the nutritional
standards needed to interpret findings for an individ-
ual patient. Some of these effects were discussed in
chapter 8. Others are discussed below.

Dietary Histories

Dietary histories provide information about total ca-
loric intake and fat, carbohydrate, protein, vitamin,
and mineral components of the diet. The interpreta-
tion of this information requires a standard with which
to compare findings for an individual patient. At pres-
ent, no comprehensive standard for elderly patients
is available.

In the absence of information about ideal dietary re-
quirements for elderly people, the results of surveys
of the actual dietary intake of healthy elderly individ-
uals are sometimes used as a standard with which to
compare dietary findings for an individual. The most
comprehensive information about the nutritional sta-
tus of healthy Americans was obtained from the Ten
State Survey, conducted from 1968 to 1970 and the
National Health and Nutrition Examination Surveys,
conducted from 1971 to 1974 and from 1976 to 1980
(12).

There are several problems with the use of these
survey findings as a nutritional standard, however.
First, although the survey data provide information
about actual average intake for healthy individuals over
age 65, they may not accurately reflect average intake
for subgroups of the elderly population, such as peo-
ple with different ethnic and socioeconomic back-
ground than the surveyed population. Second, persons
over 74 were not included in some surveys, and find-
ings from other surveys were not broken down by age-
defined subgroups of the elderly population (i.e. age
75 to 84 and 85+) (12,20). Finally, the use of findings
based on the dietary intake of healthy elderly people
as a standard for chronically or acutely ill elderly peo-
ple may be inappropriate. Research on the dietary in-

take of older people in hospitals and nursing homes
may provide a more appropriate basis for the devel-
opment of nutritional standards for these populations
(12).

Use of dietary histories for elderly people has been
questioned because of the possibility that for some in-
dividuals declining memory may affect accurate re-
call. Dietary recall for the past 24 hours and prospec-
tive l-week dietary histories have been shown to be
relatively accurate in healthy older people who are
living at home. Prospective l-week dietary histories
were found to be more accurate than retrospective
reports of 24-hour food consumption for these indi-
viduals (14, 18). For critically and terminally ill patients,
accurate dietary histories may be more or less diffi-
cult to obtain depending on the patient’s mental sta-
tus and whether the caregivers have recorded food
and fluid intake consistently.

Anthropometric Measurements

Measures of weight, lean body mass, and fat stores
provide important information about nutritional sta-
tus, but analysis of these measurements for elderly
patients is complicated by changes in physiological
characteristics and body composition associated with
normal aging. Lean body mass decreases, resulting in
an increase in the proportion of body weight as fat.
In addition, a redistribution of fat occurs, particularly
in females (12), Thus measurements that are abnor-
mal for younger patients may be normal in elderly
people.

Interpretation of anthropometric measurements is
further complicated by the reduction in height that
is associated with normal aging. Height is commonly
used as a reference for other anthropometric meas-
ures, such as weight, but loss of height in elderly peo-
ple, averaging 2.9 cm in men, and 4.9 cm in women,
makes its use as a reference standard difficult. More-
over, accurate heights are often difficult to obtain in
persons who are bedfast or confined to a wheelchair.
Some experts have suggested the use of total arm
length or knee to ankle measurements instead of height
for elderly people because these characteristics are
less affected by aging and easier to measure in a bed
or chairfast patient (6,16). Assessment of height re-
mains an important area of research in nutritional
assessment of elderly people (12,17).
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Accurate standards for weight in elderly people are
also needed (7). The best weight-for-height informa-
tion is that described by Master, et al. (15). This infor-
mation was developed from a relatively small popula-
tion of older, white Americans, however, and does not
represent other ethnic and socioeconomic subgroups
of the elderly population (12). New standards of ideal
weight for height in elderly people have been proposed
but remain controversial (1).

Weight loss as an indicator of malnutrition is dis-
cussed in chapter 8. Dramatic weight gain in elderly
patients can also indicate disease-related nutrient defi-
ciencies that are causing fluid retention (4).

As discussed in chapter 8, skinfold thickness is often
used as a measure of fat stores. However, research
indicates that alterations in fat distribution, altered skin
turgor and elasticity, and other characteristic changes
of the aging skin make skinfold measurements diffi-
cult to interpret after age 60. The tricep skinfold is
used to estimate body composition, and, with a meas-
ure of midarm circumference, can be used to calcu-
late midarm muscle circumference and midarm muscle
area. Studies have confirmed the ability of midarm
muscle area to predict lean body mass and formulas
have been developed that allow the calculation of cor-
rected arm muscle area for adults (3,10). Although
standards for midarm muscle area have been reported
for elderly subjects (9), they are limited by the fact
that the oldest subject examined was age 75.

Creatinine excretion is another frequently used
measure of lean body mass. Twenty-four-hour excre-
tion of urinary creatinine varies directly with muscle
mass of the body with reasonable accuracy. Creatinine
excretion related to height has been used as an indica-
tor of lean body mass in the diagnosis of nutritional
deficiencies in hospitalized patients (2,19). The normal
values for creatinine excretion were developed on the
basis of a small sample of young adults, and there are
no standards for elderly people. Moreover, some ex-
perts believe that creatinine excretion maybe affected
by age-related changes in renal function and that its
usefulness in assessing nutritional status of older sub-
jects may therefore be limited (12).

Biochemical Measurements

Serum albumin level is the most frequently used bio-
chemical index of nutritional status, and low serum
albumin levels often indicate poor nutritional status
in patients of all ages. However, many factors alter the
serum concentration. For example, marked reductions
in serum albumin occur in kidney and liver disease,
cancer, congestive heart failure, and other diseases that
cause excessive urinary or gastrointestinal loss of pro-
tein. These conditions must be ruled out before mal-

nutrition is diagnosed on the basis of low serum albu-
min concentration (8,12).

Most surveys show that the range of serum albu-
min levels in elderly people is broader than in youn-
ger people, but the majority still fall within the nor-
mal range. Significant reductions outside the lower
limits of normal are rare in the healthy elderly. Thus,
this measure is one of the most reliable indices of nu-
tritional status in the elderly (5,12),

Serum transferring is another biochemical index of
nutritional status, but there are difficulties with its
interpretation. Iron deficiency anemia increases trans-
ferrin concentration, whereas the anemia of infection
and inflammatory diseases decreases transferring con-
centration. Transferring levels also vary inversely with
tissue iron stores. Since iron stores are higher in the
elderly than in younger subjects, their transferring
levels are lower. Thus, many apparently healthy elderly
subjects have serum transferring levels in the range usu-
ally described as deficient, not because of nutritional
deficiencies but because of an increase in tissue iron
stores. For this reason, serum transferring levels for
elderly patients must be interpreted with caution (12).

Other biochemical measurements, such as pre-albu-
min and retinol binding protein, have been suggested
as protein status indicators, but these measurements
have rarely been used in the elderly. Further work
will be required to determine the importance of these
measurements in detecting nutritional deficiencies in
older people (12).

Hematologic Measurements

Low hemoglobin levels generally indicate poor nu-
tritional status, but low hemoglobin levels are more
common among healthy elderly people, particularly
elderly men, than among younger individuals. The de-
crease in hemoglobin that occurs with aging is gener-
ally not due to the commonly recognized causes of ane-
mia, such as iron deficiency, folate deficiency, or
chronic disease, but instead is probably due to a re-
duction in the production of blood cells that may be
related to normal aging. Thus, a mild decrease in hemo-
globin levels may not indicate nutritional deficiency
in elderly people. A severe decrease, however, usu-
ally does indicate a hematologic or nutritional abnor-
mality that requires diagnosis and treatment (12, 13)

Immunologic Assessment

Malnutrition causes changes in immune functioning
of the individual, and tests of immune function are
frequently used to assess nutritional status (11). Two
commonly used tests of cell-mediated immunity are
total lymphocyte count and delayed cutaneous hyper-



436 ● Life-Sustaining Technologies and the Elderly

sensitivity. While total lymphocyte count is not affected
by normal aging, the proportion of certain types of
lymphocytes is changed. Moreover, 50 percent of
healthy persons over the age of 50 have impaired
delayed cutaneous hypersensitivity (21). Since the
changes in immune function that occur as a result of
aging are almost identical to those caused by malnutri-
tion, findings from immunologic measures for elderly
patients must be interpreted with caution (8,12).
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