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Abstract
ZIZZA, CLAIRE A., AMY HERRING, JUNE STEVENS,
AND BARRY M. POPKIN. Obesity affects nursing-care
facility admission among whites but not blacks. Obes Res.
2002;10:816–823.
Objective: This study examines whether obese individuals
have a greater rate of nursing care facility admission than
normal weight individuals.
Research Methods and Procedures: Data from the National
Health and Nutrition Examination Survey Epidemiological
Follow-up Survey were analyzed. Cox proportional hazards
models were used to examine the relationship between
baseline weight status and subsequent time to first nursing
home admission while adjusting for sex, age, race, marital
status, height, presence of children, smoking status, educa-
tion, region, urban residence, income, and physical activity.
Results: Of 5960 adults 45 to 74 years old, 989 individuals
were admitted to a nursing care facility over the subsequent
20 years. Body mass index (BMI) was studied using five
categories: � 18.5, 18.5 to �25, 25.0 to �30, 30.0 to �35,
�35 kg/m2. The effects of BMI differed by race: compared
with those with a BMI of 18.5 to � 25 kg/m2, adults with
a BMI �30 kg/m2 or a BMI �18.5 kg/m2 had a greater rate
of nursing home admission in whites, whereas no relation-
ship was found in blacks. The inclusion of time to death
with nursing home admission as a joint outcome yielded
similar results.
Discussion: The large increase in the prevalence of obesity
coupled with the rapid expansion of the number of older
Americans will likely increase the demand for nursing
facility use. More research is needed to understand differ-

ences in factors related to nursing home admission among
ethnic groups.
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Introduction
Many studies have examined determinants of functional

decline, mobility maintenance, and active life expectancy;
however, very few have included the influence of body
weight (1). Among studies that have included obesity the
findings have been inconsistent because measurement is-
sues, sample size, and timing of data collection have varied
across studies. Some studies found that obesity is related to
impaired function (2–5), whereas others (6,7) found no
relationship. Ferraro and Booth (1) found that both under-
weight and obese individuals exhibited more functional
impairment than did normal weight individuals, particularly
in younger and middle-aged individuals. Although some
researchers have noted this association between obesity and
functional status, we know of no studies that examined
the long-term effect of obesity on use of nursing care
facilities. This study examines the role of obesity in nursing
home admissions.

Measures of function describe a syndrome rather than one
or more specific diseases. The literature has linked obesity
with a series of comorbidities, each of which may affect
functioning. Obesity is associated with hypertension, coro-
nary artery disease, type 2 diabetes, and osteoarthritis (8).
Furthermore, there is evidence showing that hypertension,
stroke or transient ischemic attacks, type 2 diabetes, and
osteoarthritis are conditions associated with subsequent
functional status decline (9). Heart disease and stroke often
create a variety of functional impairments, such as partial
paralysis or loss of stamina (10). Excessive weight may
promote insulin resistance and hyperglycemia that conse-
quently promote glycation of proteins and DNA in soft
connective tissue (11–14). These changes are often associ-
ated with inflammatory responses in the connective tissue of
the joints and arteries leading to functional impairment
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(15,16). In addition, diabetes increases the risk of hyperten-
sion and coronary artery disease. Excessive weight may add
physical stress to the skeleton and weight bearing joints,
increasing the likelihood of osteoarthritis and impaired
functioning (17). Although chronic diseases have an impor-
tant impact on functional status, not all persons with a
particular disease exhibit functional impairment (18). In
addition, daily functioning and quality of life may be se-
verely diminished in obese individuals without having an
impact on the incidence of specific diseases (19).

The consequences of obesity are numerous and diverse,
and, thus, estimating the total impact of obesity is challeng-
ing. The link between the biological and behavioral conse-
quences of obesity has not been thoroughly examined and
may not be as direct as commonly assumed. For example,
obesity particularly in women may act as a barrier to health-
seeking behavior, particularly preventive health care (20–
21). For other types of care measures, such as hospitaliza-
tions, medical visits, and medical costs, the majority of
studies have found obesity linked to greater use of medical
services (22). Black et al. (23) found the probability of
health care expenditure was significantly greater for adults
with high as well as low body mass indexes (BMIs) when
accounting for previous expenditures. One study that fol-
lowed an elderly (60 to 94 years old) Canadian cohort for 3
to 5 years found weight loss (�5 kg) but not BMI to be
associated with nursing home admissions (24). We know of
no research regarding the long-term effect of obesity on the
use of nursing care facilities. This article examines the
effect of weight status on time to nursing care facility
admission in the National Health and Nutrition Exami-
nation Survey I (NHANES I) Epidemiological Follow-up
Survey (NHEFS).

Research Methods and Procedures
The NHEFS is a longitudinal study that uses as its base-

line adults ages 25 to 74 years who were examined in
NHANES I. NHANES I collected data from a national
probability sample of the U.S. civilian noninstitutionalized
population between the ages of 1 and 74 years. The survey,
which included a standardized medical examination and
questionnaires that covered various health-related topics,
took place from 1971 through 1974 and was augmented by
an additional national sample in 1974–1975.

The NHEFS is comprised of a series of four follow-up
surveys. The first wave of data collection (1982–1984
NHEFS) included all persons who were between 25 and 74
years old at their NHANES I examination. The second wave
of data collection (1986 NHEFS) was conducted for mem-
bers of the NHEFS cohort who were 55 to 74 years old at
their baseline examination. The third and fourth waves of
data collection (1987 and 1992 NHEFS) were conducted for
the entire NHEFS cohort. For this analysis, subjects 45
years and older at baseline were included.

BMI Measurement
In NHANES I, subjects were measured in disposable

paper examination gowns and foam rubber slippers, using a
Toledo self-balancing scale. We calculated subjects’ BMI
(kg/m2) at baseline and categorized it as: �18.5, 18.5 to
�25, 25.0 to �30, 30.0 to �35, and �35 kg/m2 in accor-
dance with the Expert Panel (8). Subjects with a BMI of
18.5 to 24.9 kg/m2 are the reference group in the modeling.

Nursing Home Admissions
The outcome of interest is the date of the first occurrence

of nursing home admission. Discharges back to the com-
munity are relatively rare (25,26). For the NHEFS, reports
of nursing home facility stays were usually elicited through
a series of questions in the interview. Respondents were
asked to report the date of all overnight facility stays since
they were last surveyed and, thus, time in this analysis can
be viewed as continuous. With the respondents’ permission,
all reported facilities were contacted by mail and asked to
abstract information (subsequently referred to as abstract
data) from the respondents’ medical records on the exact
dates of admission.

There were 1092 admissions with complete abstract dates
(month, day, and year). Admissions without abstract data
were included when there was complete self-reported date
information (n � 62). The inclusion of self-reported
admissions did not change the hazard ratios for any of the
BMI categories.

Mortality
There is some evidence in the literature that blacks might

have lower rates of nursing home admissions than whites
(10). Thus, we also studied time to death and time to the
joint outcome of nursing care facility admission or death.
NHEFS collected mortality data throughout the follow-up
surveys, 1982–1984, 1986, 1987, and 1992. Deaths were
confirmed by a death certificate or proxy interview.

Other Variables
Andersen developed a conceptual framework to study the

use of health services among the elderly, which is com-
monly used (27). Andersen’s model and previous research
provided the rationale for including other independent vari-
ables in the models: age, sex, marital status, education, race,
height, region of residence, and urban/rural residence
(24,28–33). Racial status was determined by observation;
however, if race status was not discernible by the inter-
viewer, the respondent was asked. For this analysis, marital
status was defined as married or not married at baseline. Not
married included respondents who were widowed, never
married, divorced, or separated. Level of education was
defined as less than a high school degree or greater than or
equal to a high school degree. Region was determined by
dividing the United States into four broad geographic re-
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gions of approximately equal population and this deviated
somewhat from the groups used by the U.S. Bureau of
Census (34). For the NHANES I survey, Texas, Oklahoma,
Kansas, Nebraska, North Dakota, and South Dakota are
considered the West. The Bureau of Census includes Texas
and Oklahoma in the South and Kansas, Nebraska, North
Dakota, and South Dakota in the Midwest (35). The Mid-
west region was formerly labeled the North Central region
by the Bureau of Census before 1984. Urban areas included
areas with populations of 2500 or more. Information on
smoking status and the presence of children were obtained
from the 1982–1984 survey because these data were not
collected for the entire cohort at baseline. Smoking status
was defined as current, former, and never.

The baseline survey questions on physical activity were:
1) Do you get much exercise in things you do for recreation
(sports or biking or anything like that), or hardly any exer-
cise, or in between?; and 2) In your usual day aside from
recreation, are you physically very active, moderately ac-
tive, or quite inactive? We combined these two questions
into one measure with subjects classified as: 1) inactive if
they reported being the least active in both questions, 2)
very active if they reported being very active for either
response, and 3) moderately active for all other combina-
tions. Because BMI and physical activity were both mea-
sured at baseline, we are unable to determine the temporal
nature of the relationship. However, the coefficients for
obesity were not changed by the addition of physical activ-
ity and, thus, we present only the results from the models
including both terms.

The presence of diseases states, such as hypertension, cor-
onary artery disease, type 2 diabetes, and osteoarthritis, were
not included in these models because these states represent
potential mediators of obesity and its relationship to nursing
care facility admissions (36). That is, these diseases most
likely represent intermediate steps in the causal pathway
between obesity and nursing care facility admissions.

The degree of association between BMI and fat and
fat-free mass is influenced by other factors such as age and
sex (37). Using interaction terms, the analysis investigated
effect measure modification by sex, education, age, and
racial status.

Lost to follow-up and missing values were examined in a
number of ways. At the baseline survey, there were 7957
participants 45 years of age and older and of these 7953 had
weight and height information available. Of the 7957, 101
participants were lost to follow-up. Baseline BMI of those
followed and those lost to follow-up did not differ signifi-
cantly. In addition, nursing home admission did not predict
missing BMI values. Thus, the results from this study seem
not to be biased.

Multiple imputation was used to replace missing values
for the percentage of poverty in �25% of the sample
(38,39) (Proc Mi and Proc Mianalyze; SAS Institute, Cary,

NC). Previous research indicates that income could be an
important determinant of health care use (28–33) and so-
cioeconomic status has been linked to obesity (40). Subjects
with missing data in variables other than income were
excluded from the analyses. When accounting for the avail-
ability of all the variables of the analyses (excluding in-
come), there were 989 admissions from a total sample of
6270 subjects.

Statistical Analysis
Nursing care facility admission rates were age-adjusted

based on 5-year age groupings by using a STATA Direct
procedure (Dstdize; Stata Corporation, College Station,
TX). Data were analyzed using Cox proportional hazards
models (41) (Proc PHREG; SAS Institute). We used Cox
proportional hazards models because we are more interested
in the underlying time process rather than the probability or
frequency of nursing home admission. In addition, Cox
proportional hazards models can account for the varying
lengths of follow-up time in the NHEFS. Because logistic
results have been shown to produce biased estimates with
the NHEFS, the Cox proportional hazards model has been
determined to be a more appropriate method than logistic
modeling for this data set (42).

The time frame for this analysis was the number of years
from the baseline survey to nursing care facility admission.
Subjects not admitted to a nursing care facility were cen-
sored at the date of their last follow-up survey. We also
examined the time until death and time until either admis-
sion or death. All of the models included categorized BMI
variables as the main exposure and age, sex, marital status,
education, race status, height, region of residence, urban/
rural residence, smoking status, and the presence of children
as covariates.

Assumptions of proportionality were assessed with log-
log survival plots and the assumptions appeared to be sat-
isfied. We analyzed the NHEFS as a cohort study and did
not incorporate sampling weights because the subsequent
follow-up waves (1982–1984, 1986, 1987, and 1992) are
not nationally representative samples. Our results do not
include survey design corrections because research has
shown that design corrections do not appreciably alter re-
sults from the NHEFS (42).

Results
Descriptive characteristics are presented in Table 1. In

this sample, blacks were more likely to be elderly, single,
childless, and an urban resident. Whites were more likely to
have a high school degree. Blacks and whites differed in
proportions of smokers, region of residence, and activity
levels. Regarding nursing care facility admissions, 17% of
the sample were admitted. Interaction terms of BMI and
racial status were significant (p � 0.05) for nursing care
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facility admissions, whereas interaction terms of sex, edu-
cation, and age with BMI were not.

Table 2 shows the age standardized rates of nursing care
facility admissions in whites and blacks. The overall rate of
nursing care facility admission was greater in whites but the
95% confidence interval (CI) for blacks was large and
overlapped the white estimate. In whites, those in the 18.5
to 24.9 kg/m2 BMI category had the lowest rate but the 95%
CI overlapped those groups with a BMI between 25 and
�30 kg/m2 and a BMI between 30 and �35 kg/m2. The

95% CI of the 18.5 to 24.9 kg/m2 group did not overlap that
of the group with a BMI �35 kg/m2. All of the rates for
blacks overlapped. Most of the BMI-specific admission
rates for whites appeared elevated compared with blacks,
but the black estimates had large CIs. It is important to note
that the number of adjusted admissions for blacks in the
lowest and highest BMI categories was very small, poten-
tially hindering our ability to detect significant differences.

Among white subjects, BMI was not associated with
nursing care facility admissions in a linear manner (Table
3). Underweight subjects (BMI �18.5 kg/m2) were at the
greatest relative risk followed by those with a BMI �35
kg/m2. Those with a BMI between 30.0 and �35 kg/m2 had
a significantly increased relative risk; however, those with a
BMI between 25.0 and �30.0 kg/m2 did not show an
increased relative risk of nursing home admission. The
relationships between BMI and mortality and BMI and the
joint outcome showed the same trend as the BMI–nursing
care facility admission relationship. Thus, the inclusion of
death did not change the hazard ratios for whites.

Among blacks, there was no significant increased relative
risk between BMI and time to nursing facility admission
(Table 3). Although most of the coefficients were not sig-
nificant for blacks, the sign of the coefficients indicated a
protective effect of obesity. There were no significant rela-
tionships between BMI and mortality except for among
underweight blacks. The hazard ratios for the time until
death only indicated a trend toward increased relative risk
for those with a BMI �35 kg/m2 and that trend was not
significant (hazard ratio � 1.05, 95% CI: 0.72,1.53). In-
cluding death as an outcome with admission also showed no
significant associations with obesity but did show a signif-
icant association with underweight (BMI � 18.5 kg/m2;
hazard ratio � 3.09, 95% CI: 1.81,5.27).

Discussion
As medical care costs continue to rise, the prevention of

expensive components, such as time in nursing care facili-
ties represents an important dimension for research. To date
little research has explored how obesity influences nursing
home use. This study is the first to find an association
between obesity and nursing home admissions. Using lon-
gitudinal data derived from a nationally representative sam-
ple, we showed that obesity, particularly a BMI above 35
kg/m2, increased the relative risk of nursing home admis-
sions considerably for white adults. These results indicate,
as Heymsfield et al. (37) hypothesized, that the association
between BMI and outcomes is nonlinear. For example,
many studies showed that a U- or J-shaped relationship
exists between BMI and mortality (43–45) or the probabil-
ity of health care expenditures (23). The increased mortality
in individuals with lower BMIs may be due to confounding
by preexisting illness and/or smoking (46). We found a
similar relationship among whites; both obese and under-

Table 1. Percentage distribution of characteristics of
the National Health and Nutrition Examination Survey
Epidemiological Follow-up Survey participants 45
years and older at baseline (n � 6270)*

White
n � 5447

Black
n � 823

Age, years†
45–64 55 50
65–75 45 50

Sex†
Female 54 57

Marital status†
Married 75 60

Children†§
Yes 82 74

High school†‡
Yes 46 18

Smoking status†§
Current 30 28
Former 20 13
Never 50 59

Urban residence†
Urban 59 73

Region†
Northeast 23 13
Midwest 24 20
South 25 51
West 28 17

Activity†
Very active 44 41
Moderately active 48 45
Quite inactive 8 13

* Proportions between blacks and whites were tested with �2 tests.
† Statistical significance at p � 0.05.
‡ Level of education was defined high school graduate or more.
§ Information on smoking status and presence of children were
obtained from the 1982–1984 survey.
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weight adults are at greater relative risk of nursing home
admissions. We also found that as the level of obesity
increased, the relative risk of admission increased in a
dose–response manner, which provides additional evidence
for the existence of an association with obesity.

The NHEFS data provide several important advantages.
The NHEFS contains high quality data in that the weight
and height data are precisely measured and a majority of the
dates of admission are from medical abstracts. Another
advantage is the 20 years of follow-up in this dataset.
Having such a long follow-up allows the investigation of an
outcome of nursing care facility admissions. In addition, the
analysis controlled for a large number of variables that are

important covariates when exploring the effect of obesity on
health and health service use (46–48).

A key finding was the different effects of obesity on
nursing care facility admission for blacks and whites.
Blacks did not exhibit the same relative risk of nursing care
facility admission as whites. We were also unable to ade-
quately explain the relationship between nursing home ad-
mission and obesity in blacks by including death as a joint
outcome. From our joint analysis, it appears that obese
blacks are not dying before they are able to enter a nursing
home. The unexpected relationship in blacks may reflect
socioeconomic or behavioral factors that we could not con-
trol for, such as different health insurance or Medicaid

Table 2. Age-adjusted rates* (95% confidence intervals) of nursing care facility admission by race in the National
Health and Nutrition Examination Survey Epidemiological Follow-up Survey (NHEFS) participants 45 years and
older at baseline

Body mass index
category, kg/m2

Whites Blacks

Unadjusted
admissions

Person-
years

Adjusted rates (per
1000 person-years)

Unadjusted
admissions

Person-
years

Adjusted rates (per
1000 person-years)

�18.5 34 2263 14.67 (9.71, 19.62) 5 407 9.53 (1.12, 17.93)
18.5 to �25.0 384 38,965 10.40 (9.37, 11.44) 60 4898 11.84 (8.82, 14.87)
25.0 to �30.0 386 35,464 11.12 (10.02, 12.22) 49 5031 9.14 (6.52, 11.69)
30.0 to �35 152 11,698 12.99 (10.94, 15.04) 23 2608 9.45 (5.58, 13.31)
�35 47 3,377 16.62 (11.80, 21.44) 13 1448 9.44 (4.26, 14.62)
Overall 969 91,767 11.35 (10.66, 12.05) 150 14,392 10.10 (8.59, 11.70)

* Age-standardized by the direct method, with the person-year distribution in 5-year baseline age strata of the entire NHEFS sample 45 years
of age and older.

Table 3. Hazard ratios (95% confidence intervals) for nursing care facility admission, mortality, and joint outcome
in the National Health and Nutrition Examination Survey Epidemiological Follow-up Survey participants 45 years
and older at baseline (n � 6270)*

Body mass
index
category,
kg/m2

Hazard ratio in whites Hazard ratio in blacks

Nursing care
facility Mortality Joint outcome

Nursing care
facility Mortality Joint outcome

�18.5 2.15 (1.46, 3.15) 1.97 (1.57, 2.49) 1.96 (1.56, 2.46) 1.49 (0.46, 4.79) 3.20 (1.87, 5.48) 3.09 (1.81, 5.27)
18.5 to �25.0 1.00 (NA) 1.00 (NA) 1.00 (NA) 1.00 (NA) 1.00 (NA) 1.00 (NA)
25.0 to �30.0 1.09 (0.94, 1.27) 0.99 (0.91, 1.09) 1.02 (0.93, 1.11) 0.63 (0.41, 0.97) 0.85 (0.66, 1.08) 0.84 (0.65, 0.94)
30.0 to �35 1.31 (1.07, 1.61) 1.19 (1.05, 1.36) 1.21 (1.07, 1.37) 0.72 (0.43, 1.21) 0.97 (0.72, 1.30) 0.91 (0.68, 1.21)
�35 1.69 (1.22, 2.34) 1.59 (1.30, 1.94) 1.52 (1.25, 1.85) 0.63 (0.32, 1.25) 1.05 (0.72, 1.53) 1.05 (0.74, 1.50)

NA indicates not applicable.
* Adjusted for age, sex, marital status, presence of children, education, race, height, smoking status, region of residence, urban-rural
residence, income, and activity. Model includes interaction term of BMI and race.
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resources, family support, biological responses, or other
reasons. One obvious issue might be our inability to control
for health insurance coverage for nursing home care. The
NHEFS does not have complete health insurance or Med-
icaid information. In our modeling, we did include income,
which is the basis for eligibility in the Medicaid program.
Although we examined the presence of family members,
particularly spouses and children, there may be other sup-
port networks that act differently for disabled black and
white citizens.

In the context of health service disparities, several studies
have examined the influence of racial status on nursing care
facility use. Racial status has been hypothesized to work
through one or more social processes, including culture,
class, institutionalized discrimination, and geopolitical con-
text (49). To elucidate the process through which race
affects the use of nursing care facilities, researchers have
examined caregiver burden (50), nursing home bed supply
(32), social support, payment source for long-term care (51),
and structure and provision of informal care (52). Regard-
less of all these factors, racial status is consistently a pre-
dictor of institutional long-term care.

Other researchers have shown that there are different
effects of BMI on blacks and whites. For instance, Stevens
et al. (53) found that the association of BMI with mortality
was attenuated in blacks compared with whites and was not
statistically significant. Others have shown that a relation-
ship between BMI and mortality does exist in blacks; how-
ever, the BMI associated with the lowest mortality is
slightly higher in blacks (54,55).

When evaluating this black and white difference in nurs-
ing home admissions, it is also important to consider the
method we used. To create our hazard ratios, the hazard in
obese individuals was divided by the hazard in the reference
group. According to Stevens (45), it is important to examine
both relative rates and rate differences when comparing
groups because these two measures can show opposite
trends when the risk in the reference categories of the
groups are different. Finding a reduced risk or rate of
obesity in blacks could be caused by a higher risk or rate in
the black reference group. On inspecting the age-standard-
ized admission rates, the rate estimate for the black refer-
ence group seems to be only slightly elevated compared
with the rate estimate for the white reference group (10.40
vs. 11.84); however, an elevated rate is not evident in
overweight and obese blacks. Therefore, a risk difference
measure would most likely result in the same conclusion as
our relative hazard ratio. Durazo-Arvizu et al. (54,55)
showed that the BMI associated with the lowest mortality is
slightly higher in blacks. According to the age-adjusted
rates, the overweight black group did have the lowest ad-
mission rate. Thus, the reference for blacks, consequently,
could be set at a higher BMI. However, race-specific guide-
lines have not been established. When examining the unad-

justed nursing care facility admissions, sample size for
blacks may be one possible reason for not finding a rela-
tionship in this group. The sample sizes for blacks were
considerably smaller than for whites and, thus, the CIs for
the estimates for blacks were considerably larger. This
indicates a greater imprecision for the black estimates.
However, the point estimates for blacks were very close to
one and some actually indicated a protective effect. Finding
the interaction term between race and BMI categories to
be significant indicates that the relationship is different
between blacks and whites.

A limitation of this study is that we only examined
baseline weight status. A measurement of weight one point
in time does not reflect one’s lifetime exposure. This study
is also limited by the lack of waist-to-hip ratio data to
include information on fat patterning. Fat patterning is an
important predictor of morbidity and mortality (53) and,
thus, may also play a role in a nursing home admission–
BMI relationship. An added limitation is that baseline data
were collected between 1971 and 1975 and nursing home
admissions were collected until 1993. During this time-
frame, nursing home use rates and the prevalence of
obesity were different (56,57). Research with more recent
data is needed.

The prevalence of obesity in all age groups in the United
States, including older Americans, has increased since these
data were collected in the early 1970s. Thus, today this
association between nursing care facility use and BMI may
be even more relevant. For most individuals admission to a
nursing care facility is not voluntary and institutionalization
represents a poorer quality of life. In addition, nursing care
facility use is an expensive medical cost. Therefore, efforts
should be made to prevent the need for long-term care.
Obesity treatment and prevention, which may represent
modifying a risk factor for institutionalization, is necessary.
Another area of concern is the race difference found in this
study. Regarding nursing care facility admissions, blacks
were significantly different from whites and obesity did not
have a significant effect in blacks. More research is needed
to understand differences in factors related to nursing care
facility admission among races and ethnic groups.
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