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Intrducton
In 1968 Jean Mayer testified before

Congress that as many as 10% of Ameri-
cans were malnourished due to poverty.'
During the ensuing decade, government
programs reduced malnutrition, but more
recently funding for these programs has
diminished.2 The two largest nutritional
surveys in the United States, the Ten-
State Nutrition Survey3 and the National
Health and Nutrition Exination Sur-
veys (NHANES I and II),4-6 collected
comprehensive data but were conducted
in the 1970s, and neither study estimated
the prevalence of malnutrition in the el-
derly. Other studies of malnutrition or
weight loss among the elderly are anec-
dotal, describe small numbers, include
hospitalized patients, or do not estimate
the prevalence of malnutrition in the pop-
ulations studied.7-2" We therefore studied
the prevalence of malnutrition among el-
derly ambulatory patients.

Methods
The study population consisted of

outpatients aged 60 years or older, who
were receiving care in the medical faculty
practice at Columbia-Presbyterian Medi-
cal Center, andwhose recorded weights in
the practice database were 45.4 kg (100
lbs) or less on at least two office visits
during the period from 1979 to 1989. Pa-
tientswere routinelyweighed on a balance
scale at most visits. In 1989, there were
8,956 patient records in the database; of
these 2,987 (33.3%) referred to patients
who were age-eligible; one age-eligible pa-
tient did not have a recorded weight in the
database. Hospital charts of 124 of the 128
age- and weight-eligible patients were ob-
tained, and these patients' weight of 45.4
kg or less on at least two visits in 98 of
these 124 patients was confirmed (Table
1).

We reviewed the medical records of
these 98 patients using standardized data
forms. The diagnoses of malnutrition or
weight loss were considered to have been
recorded if there was explicit mention in
the chart subsequent to the index visit.
Treatment of weight loss or malnutrition
was considered to have been provided if

chart notes recorded the prescription of
liquid nutrition supplement. Alcoholism,
cancer, severe chronic pulmonary dis-
ease, congestive heart failure, dementia,
depression, or stroke were noted as co-
morbid conditions that could contribute to
malnutrition.

We further defined nutritional status
on the basis of two sets of age- and sex-
specific norms, NHANES2 and the Ten-
State Nutrition Survey.3 Subjects were
considered severely malnourished if mea-
surements of weight for height25 or
weight3 were below the fifth percentile ac-
cording to these norms. Subjects were
considered moderately malnourished if
these measurements were between the
fifth and fifteenth percentiles.

Resumts
Laboratory findings in the 98 subjects

were consistent with although not specific
for malnutrition (Table 1). Of the 48 sub-
jects with recorded heights and weights,
28 (58.3%) were severely malnourished,
and 15 (31.3%) were moderately malnour-
ished as measured against the norms from
NHANES. All five of the remaining sub-
jects, who could not be classified because
their heights were below the minimum
height in these distributions, either were
taking nutrition supplements or had a di-
agnosis of malnutrition in the medical
record. Measured against norms based on
weight alone3 2 subjects more than 85
years old could not be classified, 48
(49.0%) were severely malnourished, 42
(42.9%) were moderately malnourished,
and 6 (6.1%) were above the 15th percen-
tile. Of the 6 subjects above the 15th per-
centile, 4 were described as malnourished
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in the medical record, and a fifth subject
met criteria for malnutrition as measured
against norms ofweight for height.25 Both
extremely elderly subjects were described
as malnourished in the medical record.
Thus the false positive rate in classifying
these 98 subjects using weight alone was
1% or less. We therefore estimated the
prevalence of malnutrition among sub-
jects over the age of 60 years in this med-
ical practice as 97 of 2,986 (3.25%; 95% CI
2.61, 3.89%).

The diagnosis of malnutrition was re-
corded in the charts of 23 subjects

(23.5%), and the diagnosis of weight loss
was recorded in 28 additional subjects
(28.6%, Table 2). Twenty-three subjects
(23.5%) were treated with calorie supple-
ment (Table 3). Thus 47 of 98 subjects
(47.9%; 95% CI 38.0, 57.8%) had no re-
corded diagnosis ofmalnutrition orweight
loss, and 75 (76.5%; 95% CI 68.1, 84.9%)
were not treated with calorie supplement.

Comorbid conditions that could have
contributed to malnutrition were present
in 62 subjects (63.3%; 95% CI 53.8,72.8%,
Table 2). Presence of a comorbid condi-
tion was not significantly associated with

a recorded diagnosis of malnutrition or
weight loss; however, such subjects were
more likely to have cancer (odds ratio =
2.96; 95% CI 0.87, 10.04).

A substudy (N = 16) of subjects who
made scheduled visits to the practice be-
tween July 1989 and February 1990 found
that the observed weight was 45.4 kg or
less in all subjects and that the mean ob-
served weight differed from that in the
chart by less than 1%. Using norms for
bone-free upper arm muscle area based on
triceps skinfold and mid-arm circumfer-
ence measurements,25 we found 11 sub-
jects to be below the fifteenth percentile.
Of the remaining 5, 4 had a recorded di-
agnosis of malnutrition or were taking nu-
trition supplement. The remaining subject
met criteria for malnutrition according to
norms for weight3 and weight for height.25
Thus, all 16 substudy subjects either met
anthropometric criteria for malnutrition or
were being treated for malnutrition, in-
cluding 7 subjects with no recorded nutri-
tional diagnosis.

Discussion
This study found that 3.25% of am-

bulatory elderly patients in a medical prac-
tice had evidence of malnutrition, that
weight of45.4kg (100 lbs) or less is a useful
screening criterion for malnutrition, and
that the diagnosis of malnutrition was
noted in only 52.1% of the 98 malnour-
ished subjects. Of the 98 subjects, 62
(63.3%) had an underlying disease that
probably contributed to malnutrition, but
more than a third did not; this suggests
that malnutrition among the elderly is of-
ten present in the absence of major co-
morbid illness.

It is likely that our method underes-
timated the prevalence of malnutrition. A
weight of 45.4 kg may be too low to iden-
tify some malnourished men with larger
frames. Thus, only 5 subjects in this series
were male.

Although data were collected retro-
spectively, it is unlikely that information
regarding other diagnoses was incomplete
since there were computer-based lists of
medical diagnoses for all subjects, and the
mean observation time in the medical
record was 33 months. Weights recorded
in the chart were measured during routine
care; however, weights measured in the
validation substudy corroborated those in
the chart.

Although their findings are not con-
clusive, several longitudinal studies have
found that extreme leanness is associated
with adverse medical outcomes.26 27 Al-
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though the prognostic significance of a
weight of 45.4 kg or less (100 lbs) in the
elderly is not known, our data indicate that
this easily remembered indicator is a use-
ful screening criterion for malnutrition in
the elderly and can be used to define the
prevalence of this condition.28 El
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