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Background. The increasing prevalence of obese Americans over the last several decades has been well documented. A
number of studies have analyzed the relationship of obesity and mortality in community-dwelling elderly persons, but
little work has analyzed this issue within the institutionalized elderly population.

Methods. In an analysis of the 1996 Medical Expenditures Panel Study, we used logistic regression methods to examine
the excess mortality associated with obesity, as defined by body mass index (BMI), over calendar year 1996 for existing
and new nursing home residents.

Results. Across the total sample of existing and new residents, there was not a statistically significant difference in
mortality for “obese” (BMI > 28 kg/mz) nursing home residents (odds ratio [OR] 0.89; 95% confidence interval [CI],
0.67—1.17) compared to the “normal” group, but obesity was associated with significantly less mortality among existing
residents (OR 0.75; 95% CI, 0.57-0.98). For “thin” (BMI < 19 kg/m?) nursing home residents, there was significantly
higher mortality among both current residents (OR 1.40; 95% CI, 1.11-1.77) and new admissions (OR 1.63; 95% CI, 1.17—
2.28). For “very obese” (BMI > 35 kg/m?) individuals, there was a significantly higher mortality among new admissions
(OR 1.75; 95% CI, 1.10-2.80), but not existing residents (OR 0.67; 95% CI, 0.38-1.15). These effects persisted for “very
obese” individuals (BMI > 40 kg/mz).

Conclusions. Very obese nursing home residents experience higher mortality early in their stay, but this association
diminishes over time with some evidence suggesting that a higher BMI may be protective among long-stay residents.
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HE increasing prevalence of obese Americans over the
last several decades has been well documented (1,2).
Obesity is associated with a higher incidence of multiple
medical conditions and may be associated with approxi-
mately 300,000 excess deaths annually in the United States
(3). However, the relationship between obesity and mortal-
ity in older individuals is not straightforward. Controversy
has persisted as to whether the relationship of obesity to
increased mortality at younger ages persists into later life.
Some studies (4-6) have observed higher mortality for
obese elderly individuals, other studies (7,8) have observed
a mitigated effect relative to younger obese individuals, still
others (9,10) have observed no significant relationship in the
elderly population, and a final set of studies (11,12) has
observed a negative (or protective) effect of obesity on
mortality for elderly individuals. A potential limitation of all
of these studies is the general focus on the community-
dwelling elderly population. Approximately 1.6 million in-
dividuals age 65 or older (constituting roughly 5% of all
elderly individuals in the United States) reside in nursing
homes (13). Yet, there is only limited research examining
the relationship between obesity and mortality in the insti-
tutionalized elderly population (14). The elderly nursing
home population is typically more disabled than are
community-dwelling elderly persons, and requires a greater
intensity of services. Thus, it may stand to reason that there
is a strong positive relationship between obesity and mor-
tality for institutionalized elderly persons.
Using national data from the Medical Expenditure Panels
Study (MEPS) Nursing Home Component for both existing
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and newly admitted nursing home residents, we test the
hypothesis that obese individuals are associated with excess
mortality relative to individuals classified as normal with
regard to body mass index (BMI).

METHODS

Data Source

The MEPS is a national survey conducted by the Agency
for Healthcare Research and Quality (AHRQ) on health
service utilization and costs in the United States. Our data
come from the Nursing Home Component of the MEPS,
which details patient characteristics, health care utilization,
and costs in nursing homes. The MEPS Nursing Home
Component was a survey of nursing homes and persons
residing in or admitted to nursing homes at any time during
calendar year 1996. Due to patient confidentiality concerns,
access to the MEPS was available only within AHRQ’s
restricted Data Center in Rockville, Maryland.

The nationally representative sample was selected using
a two-stage stratified probability design (15). In the first
stage, 815 facilities were selected via a stratified sample by
nursing home size and in the second stage, 5899 facility
residents were sampled from both existing residents as of
December 31, 1995 and those residents admitted during
calendar year 1996. Round 1 of the survey consisted of
residents of nursing homes as of December 31, 1995.
Rounds 2 and 3 consisted of residents admitted from the first
and second halves of 1996, respectively, who had not
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Table 1. Characteristics of Nursing Home Residents Across
Weight Categories

Total Thin Normal Obese
Sample (BMI < 19) Weight (BMI > 28)
Characteristic (N =5899) (N =1131) (N =3503) (N = 1265)
Outcome
Died (%) 27.06 35.19%* 24.75 26.17
Patient demographics
Age, y 79.79 81.80* 80.33 76.49%
Female, % 67.47 72.50%* 65.49 68.46
Less than high school, % 51.68 48.10* 52.50 52.65
High school graduate, % 39.10 41.52% 38.16 39.57
College graduate, % 9.22 10.38 9.34 7.78
Family income, $ 14,312 16,096 13,557 14,805
White, % 89.08 88.68 89.35 88.70
Black, % 8.65 8.49 8.45 9.33
Other race, % 2.27 2.83 2.20 1.98
Hispanic, % 3.12 2.73 3.32 291
No family contact, % 2.28 1.88 2.56 1.85
Length of stay, d 459.19 443.07 496.62 369.93%*
Medicaid dominant payer,
first bill paid, % 47.09 46.77 48.96 42.21%
Medicare dominant payer,
first bill paid, % 19.65 20.34 17.93 23.79%
Admitted from other
nursing home, % 6.20 6.28 6.79 4.51%*
Admitted from hospital, % 59.64 59.50 59.43 60.32
Do-not-resuscitate order, % 42.57 47.35% 42.99 36.68%
Do-not-hospitalize
order, % 3.33 3.59 3.42 2.79
Patients’ health characteristics
Activities of daily
living impairments 4.48 4.80%* 4.49 4.14*
Alzheimer’s disease, % 12.10 12.64 13.25 8.43%
Arteriosclerotic heart
disease, % 16.11 16.36 17.16 12.96*
Arthritis, % 21.03 19.19 21.64 20.99
Bladder incontinence, % 55.58 58.13 57.08 49.12%*
Bowel incontinence, % 47.23 53.84%* 48.24 38.42%
Cancer, % 9.67 12.20 8.62 10.33
Cardiovascular
disease, % 14.83 14.59 15.96 11.92%
Delusional, % 3.41 2.17* 3.69 3.74
Dementia, % 28.46 30.15 30.66 20.83%*
Depression, % 17.84 18.57 17.70 17.57
Diabetes, % 18.04 9.02%* 18.24 25.60%*
Hallucinations, % 3.08 1.72% 3.38 3.49
Hearing impaired, % 10.93 12.14 11.86 7.23%
Heart failure, % 21.83 20.78 22.41 21.14
Hip fracture, % 7.16 7.78 7.96 4.37*
Hypertension, % 36.78 30.59%* 38.02 38.87
Manic depression, % 1.12 0.88 1.08 1.43
Mental retardation, % 8.91 6.76% 9.00 10.62
Paraplegia, % 0.56 0.53 043 0.95%*
Parkinson’s disease, % 5.79 5.84 6.54 3.66%
Schizophrenia, % 3.12 1.95% 3.34 3.58
Severely impaired
vision, % 12.42 15.98%* 12.35 9.41%*
Stroke, % 20.18 18.21%* 21.38 18.60%*
Understands others
in communication, % 77.51 76.52 75.59 83.76*
Understood by others
in communication, % 78.47 76.34 77.17 84.00*

Notes: *Statistically different from normal weight category at p < .05 level.

BMI = body mass index.
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previously been admitted to a nursing home in 1996. A
resident was defined as an individual who spent at least one
night in the nursing home.

The two key variables of interest in this study were mor-
tality and BMI. Mortality was measured within the MEPS as
whether the individual died by December 31, 1996. Given
the inherent design of the study, we observed longer follow-
up for round 1 sample persons residing in nursing homes
on December 31, 1995 relative to round 3 sample persons
admitted late in 1996. However, the sicker, more disabled
nature of nursing home residents makes it possible to draw
inferences with only limited follow-up for certain residents.
Indeed, 27% of our overall nursing home sample died
during 1996, and 18.7% of round 3 sample persons died.

We calculated BMI (kg/m?), a proxy for obesity, by using
height and weight from the individuals’ medical charts at the
time of entry into the study. Based on BMI, individuals were
classified into one of three weight categories using thresh-
olds established by earlier studies (4,7,12). Of the 5899
sample persons, 1131 (or 19.2%) had a BMI < 19 and were
thus classified as thin. Of the 5899 sample persons, 1265 (or
21.4%) had a BMI > 28 and met our initial definition of
obesity. The remaining 3503 (or 59.4%) of the sample who
were not classified as either thin (BMI < 19) or obese
(BMI > 28) were classified as normal with regard to weight.
In recognition of the heterogeneity that may exist within the
very obese population, we also classified 520 (or 8.8%) of
the sample with a BMI > 35 and 384 (or 6.5%) of the sample
with a BMI > 40 as obese in alternate model specifications.

In an effort to get a more precise measure of the effect of
BMI on mortality, we also used a second classification
scheme that divided the cohort into 7 BMI groups to cal-
culate mortality rates for individuals outside of the extremes
of the population. Following recent work (7,12), we divided
these groups as follows: group 1 (BMI < 19.0); group 2
(BMI 19.0-21.9); group 3 (BMI 22.0-24.9); group 4 (BMI
25.0-26.9); group 5 (BMI 27.0-28.9); group 6 (BMI 29.0—
31.9); and group 7 (BMI > 32.0).

Risk Factors

A number of individual level variables were used as
covariates within the analyses. Specifically, we included
demographics, familial resources, source of nursing home
admission, presence of a do-not-resuscitate order, presence
of do-not-hospitalize order, length of stay at the time of the
survey, and individual health and well-being (see Table 1 for
a full list of covariates and descriptive statistics). All of the
covariates used in the study were obtained from survey
questionnaires except for payer status, which was obtained
from nursing home billing data.

Statistical Analyses

We performed statistical analyses using Stata software
(16). In the bivariate analyses, we used a one-way analysis of
variance to assess associations between the BMI catego-
ries and the other variables included in our study. In the
multivariate model, we used a logistic regression analysis to
assess associations between BMI and mortality. Statistical
significance was assessed at the p = .05 level. Facility and
resident level MEPS survey weights were used in the logistic
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Figure 1. Unadjusted 1-year mortality by weight category. Thin is defined
as a body mass index less than 19 and obese is defined as a body mass index
greater than 28.

regression analyses to address any over- or under-selection
of facility or resident characteristics within the sampling
process (15). The weighted regressions generated results
for the universe of nursing home residents in 1996. We
estimated five alternate specifications of the model: (1) total
sample (MEPS rounds 1-3), (2) current (as of January 1,
1996) residents (round 1), (3) early-year admissions in 1996
(round 2), (4) late-year admissions in 1996 (round 3), and (5)
all new admissions in 1996 (rounds 2 and 3). We present
multivariate results based on three alternate definitions of the
obese group: BMI > 28, BMI > 35, and BMI > 40.

Importantly, we also experimented with an unweighted
Cox proportional hazards model to take into account time to
death within the population. Although we do not report
these estimates, we obtained similar results to the logistic
regression results presented in the tables.

REsuLTS

Descriptive survival and demographic characteristics at
the time of the initial assessment for the three separate weight
categories are summarized in Table 1. There were a number
of statistically significant differences across the obese and
normal groups. The obese group was less likely to be
Medicaid-funded, admitted from another nursing home, and
to have a do-not-resuscitate order, and was more likely to be
younger, Medicare-funded, and to have a relatively shorter
length of stay. In terms of health characteristics, the obese
group had fewer cases of functional impairment, Alz-
heimer’s disease, atherosclerotic heart disease, bladder or
bowel incontinence, cardiovascular disease, dementia, hear-
ing impairment, hip fracture, Parkinson’s disease, severely
impaired vision, stroke, and communication problems, and
more cases of diabetes.

The thin group had the highest mortality (35.19%),
followed by the obese (BMI > 28) group (26.17%) and
the normal weight group (24.75%) for the overall sample
(see Figure 1). The thin group was statistically different from
the normal group, but the obese group was not. The findings
changed when we divided the sample across the existing and
new admissions. Unless otherwise noted below, the obese
and thin groups were statistically different from the normal
weight group. For the existing residents, the thin group still
had the highest mortality (37.38%), but the obese group
(19.75%) was associated with lower mortality relative to the
normal group (25.62%). For the early year 1996 admissions,
the thin group had the highest mortality (43.32%) and the
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Table 2. Relationship of Obesity (BMI > 28) and Thinness to
Mortality: Logistic Regression Results

Thin Group
OR (95% CI)

Obese Group

Survey Group' OR (95% CI)

Total of residents and
admissions (N = 4882)
Group 1: Current

1.47 1.22-1.77)} 0.89 (0.67-1.17)

residents (N = 2782) 1.40 (1.11-1.77) 0.75 (0.57-0.98)*
Group 2. Early-year
admissions (N = 1072)* 1.97 (1.27-3.06)" 0.89 (0.50-1.60)

Group 3: Late-year
admissions (N = 1()01)§

Groups 2 and 3: Admitted
residents (N = 2090)H

1.38 (0.71-2.68) 1.68 (0.87-3.25)

1.63 (1.17-2.28)" 1.06 (0.66-1.71)

Notes: Survey group variables included: Continuous (age, family income,
number of functional limitations, and length of stay) and Categorical/binary
(sex, education, race, ethnicity, payer source, admission from hospital,
admission from other nursing home, lack of family contact, do-not-resuscitate
order, do-not-hospitalize order, Alzheimer’s disease, arteriosclerotic heart
disease, arthritis, bladder incontinence, bowel incontinence, cancer, cardiovas-
cular disease, delusional, dementia, depression, diabetes, hallucinations, hearing
impaired, heart failure, hip fracture, hypertension, manic depression, mental
retardation, paraplegia, Parkinson’s disease, schizophrenia, severely impaired
vision, stroke, understands others, and understood by others).

*Significant at p < .05 level.

TSignificant at p < .01 level.

¥Four observations were dropped because they predicted mortality perfectly.

STwenty-three observations were dropped because they predicted mortality
perfectly.

ITen observations were dropped because they predicted mortality perfectly.

BMI = body mass index; OR = odds ratio; CI = confidence interval.

obese group (37.43%) had higher mortality relative to the
normal weight group (31.83%), although the difference
between the normal weight and obese groups was not
statistically significant (p = .067). For the late year 1996
admissions, the obese group (25.21%) had the highest
mortality, followed by the thin (21.03%) and normal weight
(14.63%) groups.

The results of the logistic regression analysis examining
the relationship between obesity (BMI > 28) and mortality
are displayed in Table 2. Across all five model specifica-
tions, the obese group was not associated with a higher,
statistically significant likelihood of mortality relative to the
normal weight group. For the existing residents on January
1, 1996, the obese group was associated with a lower
likelihood of mortality (odds ratio [OR] 0.75; 95%
confidence interval [CI], 0.57-0.98). The thin group was
significantly associated with higher mortality for every
specification except the late-year admissions. For instance,
the thin group was associated with a 47% greater likelihood
of death relative to the normal weight group in the
specification containing data from the entire sample.

There may exist some heterogeneity among very obese
institutionalized individuals. To address this concern, we
estimated the same five model specifications using BMI >
35 (see Table 3) and BMI > 40 (see Table 4) as the cutoffs
for obese individuals. The results support the contention that
the “very obese” institutionalized population experienced
a different pattern of mortality. For individuals with a BMI >
35, there was not a statistically significant association be-
tween obesity and mortality within the overall, current
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Table 3. Relationship of Obesity (BMI > 35) and Thinness to
Mortality: Logistic Regression Results

Thin Group
OR (95% CI)

Obese Group

Survey Group OR (95% CI)

Total of residents and
admissions (N = 4882)
Group 1: Current
residents (N = 2782)
Group 2: Early-year
admissions (N = 1072)"
Group 3: Late-year
admissions (N = 1001)*
Groups 2 and 3: Admitted
residents (N = 2090)*

1.53 (1.27-1.83)* 1.16 (0.78-1.72)

1.45 (1.15-1.82)% 0.67 (0.38-1.15)
2.11 (1.35-3.31)% 1.41 (0.74-2.66)
1.42 (0.74-2.75) 2.88 (1.34-6.20)*

1.74 (1.23-2.47)* 1.75 (1.10-2.80)*

Notes: *Significant at p < .01 level.

Four observations were dropped because they predicted mortality perfectly.

“Twenty-three observations were dropped because they predicted mortality
perfectly.

$Ten observations were dropped because they predicted moritality perfectly.

BMI = body mass index; OR = odds ratio; CI = confidence interval.

resident or early-year admission samples. However, the sam-
ple of late-year admissions was associated with statistically
significant higher mortality (OR 2.88; 95% CI, 1.34-6.20).
When the early- and late-year admission samples were com-
bined, they were also associated with statistically significant
higher mortality (OR 1.75; 95% CI, 1.10-2.80). The thin
group was associated with statistically significantly higher
mortality in every model specification except the late-year
admissions.

When we used a BMI of 40 as the threshold for obesity,
the magnitude of the estimates increased for the late-year

Table 4. Relationship of Obesity (BMI > 40) and Thinness to
Mortality: Logistic Regression Results

Thin Group
OR (95% CI)

Obese Group

Survey Group' OR (95% CI)

Total of residents and
admissions (N = 4882)
Group 1: Current
residents (N = 2782)
Group 2: Early-year
admissions (N = 1072)f
Group 3: Late-year
admissions (N = 1001)*
Groups 2 and 3: Admitted
residents (N = 2090)*

1.55 (1.29-1.86)** 1.54 (0.93-2.56)

1.47 (1.17-1.85)#* 0.90 (0.44-1.83)
2.17 (1.39-3.42)%* 2.10 (1.07—4.13)*
1.39 (0.72-2.67) 3.28 (1.35-7.98)%*

1.78 (1.25-2.53) 2.30 (1.28—4.11)%*

Notes: Survey group variables included: Continuous (age, family income,
number of functional limitations, and length of stay) and Categorical/binary (sex,
education, race, ethnicity, payer source, admission from hospital, admission from
other nursing home, lack of family contact, do-not-resuscitate order, do-not-
hospitalize order, Alzheimer’s disease, arteriosclerotic heart disease, arthritis,
bladder incontinence, bowel incontinence, cancer, cardiovascular disease, delu-
sional, dementia, depression, diabetes, hallucinations, hearing impaired, heart
failure, hip fracture, hypertension, manic depression, mental retardation, para-
plegia, Parkinson’s disease, schizophrenia, severely impaired vision, stroke,
understands others, and understood by others).

*Significant at p < .05 level

**Significant at p < .01 level.

fFour observations were dropped because they predicted mortality perfectly.

iTwe:nty—three observations were dropped because they predicted mortality
perfectly.

$Ten observations were dropped because they predicted mortality perfectly.

BMI = body mass index; OR = odds ratio; CI = confidence interval.
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Figure 2. Adjusted odds ratios of death by weight category. Odds ratios with
95% confidence interval of death for all nursing home residents (top panel),
current nursing home residents (middle panel), and new nursing home
admissions (bottom panel). Category 1 (body mass index [BMI] <19.0);
Category 2 (BMI 19.0-21.9); Category 3 (BMI 22.0-24.9); Category 4 (BMI
25.0-26.9); Category 5 (BMI 27.0-28.9); Category 6 (BMI 29.0-31.9);
Category 7 (BMI>32.0).

admissions. The results were not statistically significant for
the overall or current resident samples. However, very obese
individuals within both the early-year (OR 2.10; 95% CI,
1.07—4.13) and late-year (OR 3.28; 95% CI, 1.35-7.98)
admission samples were associated with significantly higher
mortality. When we examined overall admissions, we also
found a statistically significant positive association between
obesity and mortality (OR 2.30; 95% CI, 1.28-4.11). The
thin group was associated with significantly higher mortality
in every model specification except the late-year admissions.

We also calculated mortality rates for individuals outside
of the extremes of the population. In Figure 2, we present the
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OR values of mortality across 7 BMI categories after
adjustment for the same set of variables contained in the
regression results above. The reference category was indi-
viduals with a BMI of at least 25 but not greater than 27
(Category 4). In this specification, the extreme obesity cate-
gories were not statistically different from the reference
category. However, the most extreme thin category (Category
1) was significantly different for the entire sample, current
residents only and new admissions only. Category 2 was also
significantly different for the entire sample, and Categories 2
and 3 were significantly different for the new admissions.
Thus, among the thin elderly nursing home population, the
BMI threshold for risk of death is lower for existing residents
relative to new admissions.

DiscussioN

We hypothesized that obese elderly nursing home
residents would experience higher mortality relative to
normal weight individuals. However, we found a more
complex relationship in that obese persons residing in the
nursing home at the time of the initial survey were less
likely to die, whereas obese patients acutely admitted during
the period of data collection were more likely to die in the
months following admission. Thus, high BMI is associated
with increased mortality postadmission for the morbidly
obese, but conditional on surviving this initial period, is not
associated with increased mortality among long-stay nursing
home residents.

The result for long-stay nursing home residents fits into
a broader literature showing that obesity is not predictive of
greater hospitalization (17) or increased mortality (12) in
community-dwelling elderly individuals. The higher mor-
tality observed among new admissions likely reflects the
fact that very obese individuals admitted to nursing homes
are an acutely ill population, even though the model
controlled for a number of health characteristics.

We performed a sensitivity analysis for the relatively
small cohort of respondents that were morbidly obese,
variously defined as BMI > 35 (n =1520) or BMI > 40 (n=
384). In these groups, obesity was more often associated
with increased death in those persons admitted during the
study period. We hypothesize that morbidly obese individ-
uals differ in important ways from those individuals with
a BMI > 28. For instance, normal weight individuals and
those with a BMI > 28 were admitted to nursing homes from
hospitals at similar rates, but individuals with a higher BMI
were more frequently admitted from the hospital. From
Table 1, 59.43% of normal weight individuals were admitted
to the nursing home from a hospital, whereas 60.32% of
those individuals with a BMI > 28 were admitted via this
pathway. Although unreported in the tables, 66.35% of those
with a BMI > 35 and 69.53% of those with a BMI > 40 were
admitted to the nursing home from a hospital.

As in community-dwelling elderly individuals (12), under-
weight has a far greater association with mortality than does
obesity. Institutionalized elderly persons tend to weigh less
than those persons living at home (18). Nursing home resi-
dents may be underweight and/or lose weight for a variety of
reasons (19), including increasing age, depression, medica-
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tions, psychotropic drug reduction, swallowing disorders,
paranoia, dementia (20), gallstones, obsessive-compulsive
disorder, dehydration, cancer (21), poor oral intake (22),
eating dependency, pressure ulcers, and chewing problems.
Sleep disturbances, common in elderly persons, may be
associated with increased rates of death and nursing home
admission in community-dwelling elderly persons (23). In
a cohort of nursing home residents, those who died lost an
average of 10% of their body weight from the time of nursing
home admission; weight loss was also associated with
decreased functional ability and transfer to a higher level of
nursing home care (24). Weight loss in nursing home
residents of greater than 10% over a 6-month period may
well predict mortality in the ensuing 6 months (25,26).
Improved oral feeding methods and treatment of depression
are potentially important ways to counteract these effects (27).

One recent study by Volpato and colleagues (14) on
elderly nursing home residents suggests that BMI may not
be the best index of body composition. In this sample of
older nursing home residents, body cell mass (BCM) was
a strong and independent risk factor for mortality, and
performed better than BMI; higher BCM is associated with
longer survival. BCM includes the fat-free portion of cells
within muscle, viscera, and the immune system and may be
considered to be the (functionally) most important compart-
ment in determining energy expenditure, protein needs, and
the metabolic response to stress. BCM declines progres-
sively with age, particularly in the thinnest persons, and its
decline has been reported as an important predictor of
functional decline in older persons (28). Most studies
(including ours) that examine the relationship between body
composition and mortality do not use this sophisticated
measure, but a relative strength of this current study is that
our sample size is almost 20 times as large as the sample in
the study by Volpato and colleagues.

Another potential limitation of this study is the inability to
control for cigarette smoking. Cigarette smoking is a con-
founder, because it is associated with increased mortality
as well as lower body weight. The MEPS did not ask
respondents questions about their smoking histories.

A final limitation is the relatively small sample of
morbidly obese individuals. Because the MEPS is a nation-
ally representative sample of nursing home residents, this
issue relates to the small number of these individuals found
in U.S. nursing homes.

Our work suggests that obesity may have dual effects on
mortality in nursing home residents, which may assist
clinicians to provide prognostic information to patients and
family members. Very obese patients may have mortality 2—
3 times as great as normal weight individuals during the
initial period following admission, and underweight patients
continue to suffer excess mortality throughout their stays.
Medical and policy implications are unclear. Although
encouraging better nutrition for underweight patients would
seem worthwhile, the value of weight-loss interventions in
obese nursing home residents remains uncertain.
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