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This study was undertaken to update and revise the es-
timate of the economic impact of obesity in the United
States. A prevalence-based approach to the cost of illness
was used to estimate the economic costs in 1995 dollars
attributable to obesity for type 2 diabetes mellitus, coro-
nary heart disease (CHD), hypertension, gallbladder dis-
ease, breast, endometrial and colon cancer, and osteoar-
thritis. Additionally and independently, excess physician
visits, work-lost days, restricted activity, and bed-days
attributable to obesity were analyzed cross-sectionally
using the 1988 and 1994 National Health Interview Sur-
vey (NHIS). Direct (personal health care, hospital care,
physician services, allied health services, and medica-
tions) and indirect costs (lost output as a result of a
reduction or cessation of productivity due to morbidity
or mortality) are from published reports and inflated to
1995 dollars using the medical component of the con-
sumer price index (CPI) for direct cost and the all-items
CPI for indirect cost. Population-attributable risk per-
cents (PAR%) are estimated from large prospective
studies. Excess work-lost days, restricted activity, bed-
days, and physician visits are estimated from 88,262 U.S.
citizens who participated in the 1988 NHIS and 80,261
who participated in the 1994 NHIS. Sample weights
have been incorporated into the NHIS analyses, making
these data generalizable to the U.S. population. The total
cost attributable to obesity amounted to $99.2 billion
dollars in 1995, Approximately $51.64 billion of those
dollars were direct medical costs. Using the 1994 NHIS
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data, cost of lost productivity attributed to obesity
(BMI=30) was $3.9 billion and reflected 39.2 million
days of lost work. In addition, 239 million restricted-
activity days, 89.5 million bed-days, and 62.6 million
physician visits were attributable to obesity in 1994,
Compared with 1988 NHIS data, in 1994 the number of
restricted-activity days (36%), bed-days (28%), and
work-lost days (50%) increased substantially. The num-
ber of physician visits attributed to obesity increased
88% from 1988 to 1994. The economic and personal
health costs of overweight and obesity are enormous and
compromise the health of the United States. The direct
costs associated with obesity represent 5.7% of our Na-
tional Health Expenditure in the United States.
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Introduction
Obesity is a well-established risk factor for coronary

heart disease (CHD), type 2 diabetes, breast, endometrial
and colon cancer, and certain musculo-skeletal disorders
such as knee osteoarthritis and low back pain. Obesity also
exacerbates many chronic conditions (e.g., hypertension,
dyslipidemia) (4,17,34,43,52). Weight loss has been asso-
ciated with improvement in risk factors associated with
CHD (i.e., blood pressure, serum cholesterol, triglycerides)
(6), hypertension (24,36), insulin sensitivity, and other risk
factors associated with diabetes mellitus (hepatic glucose
production, insulin secretion (22,32). More than one third of
U.S. adults are overweight and the prevalence of overweight
has increased during the past two decades (25). The preva-
lence and absolute number of persons who are overweight
and obese in the United States ranks among the highest in
the world (46).

The Netherlands, Australia, France, and the United
States have estimated the economic impact of obesity.
Seidell and Deerenberg (46) reported that the overweight
(body moss index [BMI] 25-29.9 kg/mz) and obese
(BMI>30 kg/m?) Dutch population consult their physician
20% and 40% more, respectively, than the average-weight
Dutch population. In addition, obese men and women were
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5 times more likely to use diuretics and 2.5 times more
likely to take drugs prescribed for cardiovascular and cir-
culation disorders. Overall, they estimated that the health
care costs associated with overweight and obesity corre-
sponded to approximately 4% of the Netherlands total
health care costs (46). In Australia, Segal et al. (45) esti-
mated the cost attributable to obesity (BMI>30 kg/m?) be-
tween 1989 and 1990. The direct cost of obesity (associated
with type 2 diabetes, CHD, gallstones, colon and post-
menopausal breast cancer, and weight-control efforts)
amounted to $394.7 million (Australian) dollars and was
approximately 2% of Australia’s total health care costs (45).
More recently, Levy et al. (30) reported the direct and in-
direct costs associated with obesity in France. The direct
cost of obesity at a BMI>27 kg/m? was $12 billion French
francs (FF) and for BMI=30 kg/m®, FF $5.8 billion. The
direct cost of obesity (BMI>27 kg/m?) in France corre-
sponded to about 2% of their health care costs (30).

In the United States, Gorsky et al. (20), using an inci-
dence-based model, estimated the direct care costs of a hy-
pothetical cohort of 10,000 women aged 40 years who were
followed up for 25 years. Compared with the reference
group (BMI<25 kg/m?), the health care cost of the moder-
ately overweight group (BMI 25-28.9 kg/m?) was an addi-
tional $22 million, whereas the cost for the severely over-
weight group (BMI=29 kg/m?) was $53 million. The au-
thors, extrapolating the costs to the U.S. population,
estimated that the 25-year cost of obesity for women in the
40 to 64 year age range was approximately $16.1 billion or
$4,132 per individual for a woman with a BMI=25 kg/mz.
We have previously reported the direct and indirect cost of
obesity in 1986 (12) and 1990 (56) dollars for type 2 dia-
betes, cardiovascular disease, gallbladder disease, post-
menopausal breast cancer, and colon cancer. We also have
reported the cost associated with weight gain and obesity
using different definitions of overweight (BMI 25-28.9 kg/
m? and =29 kg/m?) (57). The aim of this study is to update
the estimates to 1995 dollars (using more recently published
estimates of the costs of several diseases) and to provide
additional data and estimates regarding endometrial cancer
and osteoarthritis. Further, we have estimated the impact
that BMI has on health-related variables (e.g., lost produc-
tivity, restricted activity) from the 1988 and 1994 National
Health Interview Survey.

Methods

The primary analysis focuses on the annual economic
impact of obesity, using a prevalence-based approach, and
estimates the proportion of a disease that was attributable to
obesity in 1995. Secondary data sources were used for cost
estimates. Economic costs represent the overall economic
burden that disease place on a nation, so this analysis takes
a societal perspective. Other perspectives that could have
been taken, but were not, include a health systems perspec-
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tive or a patient perspective. Each perspective would yield
a different cost estimate because they would include differ-
ent components of care or patient populations. The burden
of disease is categorized into two components: direct medi-
cal costs, and indirect morbidity and mortality costs. Direct
costs are the costs of preventive, diagnosis, and treatment
services related to the disease (e.g., hospital and nursing
home care, physician visits, medications). The current esti-
mate does not include the cost of weight loss programs or
the cost people spend on over-the-counter weight loss aids.
Nor does the cost estimate include nonmedical expenses
incurred due to transportation, food, and lodging when vis-
iting the physician or hospital, or to caregiver time. Indirect
costs are the value of lost output because of cessation or
reduction of productivity caused by morbidity and mortal-
ity. Morbidity costs are wages lost by people who are unable
to work because of illness and disability. Mortality costs are
the value of future earnings (translated into the current mon-
etary value) lost by people who die prematurely.

To estimate the proportion of disease in a population
that could have been prevented by eliminating obesity, we
calculated the population-attributable risk percent (PAR%,
also referred to as the attributable case percent) which was
the maximum proportion of disease (e.g., type 2 diabetes,
CHD) in the population that was attributable to a specific
exposure (e.g., obesity). The PAR% was based on the inci-
dence of disease in the exposed (i.e., obese) as compared
with the nonexposed group (i.e., nonobese) using a method
that controls for potential confounding factors (e.g., age,
smoking, dietary intake, physical activity). Obesity was de-
fined as a BMI=>29 kg/m?®. The PAR% was calculated using
P(RR-1)/1+P(RR—-1), where P was the prevalence of obe-
sity in the study population and RR was the relative risk for
contracting the disease comparing the obese with the lean
subjects. The PAR% was estimated using data primarily
from two large epidemiological studies (Nurses’ Health
Study and the Health Professionals Follow Up Study) to
ensure consistency in study methodology and definitions of
obesity.

Direct and indirect costs are presented for each disease
state, and disease-specific assumptions are presented below.
For direct and indirect costs, we assumed a similar propor-
tion attributable to obesity. Dollar equivalency has been
inflated to 1995 dollars using the medical component of the
consumer price index (CPI) for direct costs and the all items
CPI for indirect costs (9).

National Health Interview Survey

An independent analysis was completed using the 1988
NHIS (37) and 1994 NHIS (38). Physician visits, work lost,
restricted activity, and bed-days (other surrogates of mor-
bidity) were estimated by calculating the number of excess
days (e.g., bed-days) among overweight (BMI=25 kg/m? or
the NCHS definition of BMI=27.3 kg/m? for women and
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Table 1. Relative risk and proportions of diseases attributable to obesity (PAR%) as used by Wolf,* Levy et al.
(30), Segal et al. (45), and the American Health Foundation (1)

PAR%
American Health

Disease Relative risk Wolf et al. Levy et al. Segal et al. Foundation
Type 2 diabetes 27.6 61% 24.1% 66% 38.5%
CHD 35 17.3% 13.9% 22% 25%
Hypertension 3.9 17% 24.1% 29% 25%
Gallbladder disease 32 30% 14.3% 52% -
Breast cancer 1.3 11% 3.2% 6% 9-21%
Endometrial cancer 2.0 34% 4.7% 4% -
Colon cancer 1.48 11.3% 9.1% - 34-56%
Osteoarthritis 2.07 24% 11.8% - 21-33%

*Estimates used within this paper. Obese is defined as BMI=29 kg/m?. Lean is defined as a BMI<20kg/m? for gallbladder disease, <21
kg/m? for CHD, <22 kg/m? for NIDDM and colon cancer, and <23 kg/m? for hypertension.

27.8 kg/m? for men) and obese (BMI=30 kg/m?) compared
with nonoverweight people (BMI<25 kg/m?). All variables
were stratified by gender and 10-year age ranges. The ex-
cess number of days or visits attributable to body weight
(above the referent group) was muitiplied by the number of
overweight or obese individuals that sample represented in
the population. Work days lost were multiplied by gender-
and age-specific median daily wages for 1995 (10). For
bed-days, restricted activity, and physician visits, data for
persons between the ages of 17 and 84 years were included,
for work days lost, data were included for persons between
the ages of 17 and 64 years.

Results
Type 2 Diabetes

The incidence of type 2 diabetes increased with increas-
ing BMI (13,14). In 1992, the American Diabetes Associa-
tion (ADA) estimated the direct and indirect cost of diabetes
in America (44). Inflating these estimates to 1995 dollars,
the direct cost of diabetes mellitus in 1995 was approxi-
mately $53.2 billion and the indirect cost was approxi-
mately $50.4 billion.

In a recent report, 63.5% of the cases of type 2 diabetes
were diagnosed among women with BMI=29 kg/m2 (44).
Among these cases, 96.4% of type 2 diabetes was attribut-
able to obesity (44). Thus, 61% (0.635x0.964) of the costs
of type 2 diabetes was attributable to obesity (Table 1).
Therefore, the direct and indirect costs of type 2 diabetes
attributable to obesity were $32.4 billion and $30.74 billion,
respectively, in 1995 (Table 2).

Coronary Heart Disease
The association between adiposity and lipid abnormali-
ties is well established (58). Although controversial, there is

substantial agreement that obesity increases the risk of CHD
(5,35,40). The cost of CHD has been updated recently since
the initial estimate in 1980. Hodgeson estimated that the
direct cost of CHD in 1995 was approximately $40.4 billion
(Hodgeson T, NCHS unpublished data, personal communi-
cation, May 1997).

We estimated that 24% of CHD was diagnosed among
women with BMI=29 kg/m?, and that among the obese,
72% of CHD was attributable to obesity (54). Thus, 17%
(0.24x0.72) (Table 1) of the $40.4 billion direct cost of
CHD was attributable to obesity; this amounted to $6.99
billion dollars in 1995 (Table 2). No updated indirect cost
estimate exists for CHD. The estimate for CHD is indepen-
dent of stroke.

Hpypertension

Obesity is a recognized risk factor for hypertension. In
the United States and Europe, an increase in BMI is asso-
ciated with increased blood pressure (2,24). Obese persons
have an approximately five to six times greater risk of de-
veloping hypertension than lean people (47). The direct cost
of hypertension was estimated to be approximately $18.9
billion in 1995 (Hodgeson T, NCHS unpublished data, per-
sonal communication, May 1997). Current estimates of the
indirect costs associated with hypertension are unavailable.

Twenty-three percent of the cases of hypertension were
diagnosed among women with BMI=>29 kg/m’. Among
these cases, 74% of hypertension was attributable to obesity
(55). Thus, 17% (0.23x0.74) of the costs of hypertension
was attributable to obesity (Table 1). Given that 17% of
hypertension was caused by obesity, the direct health care
cost attributable to obesity was $3.23 billion in 1995 (Table
2).
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Table 2. Annual direct and indirect costs attributable
to obesity in the United States (1995 dollars)

Direct cost Indirect cost

(billions) (billions)

Type 2 diabetes $32.4 $30.74
Coronary heart disease $6.99 $-
Hypertension $3.23 $-
Gallbladder disease $2.59 $.151
Breast cancer $.840 $1.48
Endometrial cancer $.286 $.504
Colon cancer $1.01 $1.78
Osteoarthritis $4.3 $12.9

Total $51.64 $47.56

Economic Costs of Gallbladder Disease

The incidence of clinically symptomatic gallstones rose
continuously with increasing BMI (48). Approximately
33% of cholecystectomies in the Nurses’ Health Study
population were performed on women whose BMI=29 kg/
m> (Stampfer M, personal communication, 1991). An esti-
mated 90% of these cases were attributable to obesity (48),
hence, approximately 30% of the costs of gallbladder dis-
ease were attributable to obesity. The relative risk and
PAR% are presented in Table 1.

The direct and indirect costs of gallbladder disease
were calculated in 1985 (39). Inflating to 1995 dollars, the
estimated cost of gallbladder disease in the United States
was approximately $8.6 billion in direct costs and $504.4
million in indirect costs. Thus, the direct and indirect costs
of gallbladder disease attributable to obesity in 1995 dollars
were approximately $2.59 billion and $151.3 million, re-
spectively (Table 2).

Cancer

Prospective data from a 12-year follow-up of 750,000
U.S. men and women who were free from cancer at baseline
indicated that mortality from total cancer increased mono-
tonically with increasing weight among women and that
among men of desirable weight, the risk of mortality in-
creased with body weight (31). Mortality ratios were el-
evated for colon and prostate cancer among obese men and
for breast, endometrial, cervical, ovarian, and gallbladder
cancer among obese women (31). Site-specific direct health
care costs of cancer were obtained from Brown and Fintor
(8) and were adjusted to 1995 dollars using the medical care
component of the CPI (9). Site-specific indirect costs were
not available. In 1990, the estimated indirect cost of cancer
was approximately $68.68 billion per year (7). Adjusting
the indirect cost to 1995 dollars and assuming no increase in
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the diagnosis of cancer from 1990 to 1995, the indirect cost
of cancer was approximately $80.07 billion. We estimated
the indirect site-specific cost of cancer by taking the pro-
portion of direct costs of cancer from a given site and ap-
plying that proportion to the updated indirect cost for can-
cer. For instance, breast cancer accounted for 20% of direct
care costs of all cancers. We therefore assumed that breast
cancer accounted for approximately 20% of indirect costs of
all cancers as well. We present cost estimates for breast,
endometrial, and colon cancer only.

Breast Cancer. Obesity was related to increased risk of
breast cancer among postmenopausal women (3,50). Breast
cancer accounted for 32% of all new cancer diagnoses in
women (11). In 1990 the direct cost of breast cancer was
estimated to be $6.9 billion or 20% of all cancer cost for that
year (7). Inflating this amount to 1995 dollars, the direct
cost of breast cancer was approximately $9.09 billion. If
84% of all breast cancer was post-menopausal, then the cost
of post-menopausal breast cancer was $7.6 billion in 1995.
If we assume the same percentage of cancer’s indirect cost
from breast cancer as the direct cost (20%), then the indirect
cost of breast cancer in 1990 was $16.01 billion and the
inflated indirect cost of post-menopausal breast cancer was
$13.45 billion in 1995. Among post-menopausal women we
estimated that 48% of breast cancers were diagnosed among
obese women and that 23% of these breast cancers were
attributable to obesity given a relative risk of 1.3 (3). Thus,
11% (0.23%0.48) of breast cancer among post-menopausal
women was attributable to obesity. Therefore, the direct
cost of post-menopausal breast cancer attributable to obesity
was approximately $840 million and the indirect cost was
approximately $1.48 billion per year (1995 dollars).

Endometrial Cancer. Positive associations have been
shown between BMI and the incidence of endometrial can-
cer (18,29,49). The increased risk of endometrial cancer
comparing women who have BMIs between 28 and 30 kg/
m? with lean women ranges who have BMIs between 2.0
and 3.5 (3). The direct cost of endometrial cancer in 1995
dollars was approximately $840.6 million, which repre-
sented 1.85% of all cancer costs. Assuming 1.85% of the
indirect costs of cancer were from endometrial cancer, the
indirect cost of endometrial cancer was $1.48 billion in
1995. Ballard-Barbash and Swanson (3) estimated that 34—
56% of endometrial cancer is attributable to obesity. Using
a conservative estimate that 34% of endometrial cancer was
attributable to obesity, the cost of endometrial cancer attrib-
utable to obesity in 1995 was $286 million and the indirect
cost amounted to $504 million (Table 2).

Colon Cancer. Obesity has been associated with in-
creased risk of colon cancer in several large prospective
epidemiologic studies with relative risks in the order of
1.1-1.6 (19,41,42). Inflating to 1995 dollars, direct cost of
colorectal cancer was $8.91 billion (8). The direct cost of
colorectal cancer accounted for 19.7% of all direct cancer
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Figure 1: National Health Interview Survey, 1988 and 1994: Excess days or visits in the U.S. population with BMI=30 kg/m?.

costs. If we assume the same percentage for indirect cancer
costs, the estimated indirect cost of cancer in 1995 was
approximately $15.74 billion dollars. We estimated that
35% of colon cancer cases were diagnosed among the obese
and that 32% of these were attributable to obesity (19).
Therefore, 11% (0.35x0.32) of colon cancer costs were at-
tributable to obesity. Thus, the cost of colon cancer attrib-
utable to obesity was approximately $1.01 billion in direct
costs and $1.78 billion in indirect costs.

Musculoskeletal Disease

Obesity was a strong predictor for developing mobility
disability (i.e., functional loss of ability to walk, carry gro-
ceries, run errands) in older women. Obese women had a
2-fold greater risk for becoming physically limited com-
pared with lean women (27). Obesity was associated more
strongly with osteoarthritis (OA), specifically knee osteoar-
thritis, than rheumatoid arthritis and was a greater risk factor
for women than men (Felson DT. The epidemiology of knee
osteoarthritis: Results from the Framingham Osteoarthritis
Study. Semin Arthritis Rheum. 1990;20(Suppl 1):42-50.).
Felson (Felson DT. Weight and osteoarthritis. Am J Clin
Nutr. 1996;63:(Suppl):4305—4325.) estimated that 24% of
osteoarthritis of the knee was attributable to obesity. Al-
though back pain and mobility disability were associated
with obesity (27), no prospective studies had been done to
evaluate the risk of developing back pain once obese. Re-
cently, Yelin and Callahan (59) estimated the direct and
indirect cost of arthritis. Inflating to 1995 dollars, the direct
cost amounted to $17.9 billion and the indirect cost was
approximately $53.8 billion per year. Therefore, if we con-
servatively assume that 24% of the costs of arthritis were
attributable to obesity, then the direct and indirect costs in
1995 were $4.3 and 14.01 billion, respectively (Table 2).

National Health Interview Survey
An independent analysis was completed to estimate the
number of physician visits, restricted activity, bed-days, and

lost productivity attributable to overweight and obesity by
using the National Health Interview Study (NHIS) for 1988
and 1994. Although physician visits typically are incorpo-
rated into the direct health care cost and work-loss days are
incorporated into the indirect morbidity costs, we estimated
these numbers using the NHIS to provide further indepen-
dent information about the ‘‘costs”’ of obesity (i.e., the
numbers and costs are not incorporated in the costs pre-
sented in Table 2).

Physicians Visits

Independent from the estimates given in Table 2, we
estimated the absolute number of excess physician office
visits attributable to overweight and obesity or factors di-
rectly related to obesity using the NHIS. In 1988, an esti-
mated 42.9 million physician office visits were associated
with obesity (NCHS definition). In 1994, the estimate in-
creased to 81.2 million visits (Table 3) representing a 88%
increase in physician visits from 1988 to 1994. Estimates of
physician visits using the WHO criteria for overweight
(BMI=25 kg/m?) and obesity (BMI=30 kg/m?) using the
1988 NHIS criteria are presented elsewhere (57). Regard-
less of the definition of overweight and obesity, physician
visits attributable to obesity were substantially greater in
1994 compared with 1988 (Figure 1). The increase appar-
ently is caused by an increase in the number of obese per-
sons, as well as in the average number of office visits per
person. In 1994, 67% of office visits were made by obese
(BMI=30 kg/m?) women.

Lost Productivity

Although direct costs are immediately relevant to the
health care provider in today’s health care environment,
indirect costs have a substantial impact at the individual and
societal level. Lost productivity is particularly important at
the societal level. In 1988, a total of 52,591,480 work days
were lost because of obesity (NCHS definition) (15) which
amounted to approximately $4.9 billion in 1995. Using the
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Table 3. Annual number of physician visits,* work-lost days, cost of loss productivity, restricted activity days, and
bed-days attributable to body mass index (BMI) as specified

BMI=25 kg/m? BMI=>27 kg/m*% BMI=>30 kg/m®
Physician visits 80,852,894 81,171,498 62,652,050
Work days lostf 49,147,290 58,456,780 39,256,085
Cost loss productivityt ($ 1995) $2.77 billion $5.66 billion $3.93 billion
Restricted activity days 181,540,000 262,980,000 239,010,000
Bed-days 57,042,177 91,852,767 89,508,700

Based on the 1994 National Health Interview Study.

*Analyses have been controlled for age, gender, and working status (in lost productivity).
+BMI=27 more specifically is 27.3 kg/m? for women and 27.8 kg/m” for men.
$Work days lost and cost of loss productivity include only ages 17-64 years. Other variables include ages 17-84 years.

same definition of obesity in 1994, there was a total of
58,456,780 work-lost days, amounting to approximately
$5.7 billion in 1995 (Table 3). Regardless of the definition
of obesity, there were more days of work lost in 1994 than
in 1988 (Figure 2). Although 70% of work-lost days were
contributed from obese women, obese men contributed 36%
of the cost of lost productivity because of their higher
wages, on average. Comparing across different definitions
of obesity, a greater amount of lost productivity occurred at
a BMI=>27 kg/m?® versus BMI=25 kg/m® because there was
greater lost productivity in men among the referent group
(BMI<25 kg/m?) than in the moderately overweight group
(BMI 25-29.9 kg/m?). This was especially evident among
the older age groups. This analysis could not control for
preclinical disease or smoking.

Restricted Activity and Bed-days

We further evaluated two functional measures of health
which primarily affect the individual restricted activity and
bed-days (Table 3). At almost every age strata and defini-
tion of increased body weight, obesity had a more negative
impact on the activity level of women than of men. Obese
(BMI=30 kg/m?) women accounted for 89% of total re-
stricted activity days and 98% of total bed-days in 1994.
Among men, restricted activity only began occurring at a
BMI=>27 kg/m?; for bed-days, days only began occurring at
a BMI=30 kg/m”. BMI appeared protective for restricted
activity and bed-days among men, especially in the older
age groups (=65 years). These analyses, however, may be
confounded by smoking status and preexisting disease.
Overall in 1988, 229.5 billion restricted activity days and
87.04 billion bed-days were attributable to a BMI=27 kg/
m>. In 1994, the amount of restricted activity and bed-days
were greater (Table 3). From 1988 to 1994, a 36% increase
occurred in the number of restricted activity days and a 28%
increase in number of bed-days (Figure 2). The number of
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excess restricted activity and bed-days in 1994 by various
definitions of overweight and obesity are presented in Table 3.

Discussion
The economic impact of obesity on the United States

was approximately $99.2 billion in 1995. The direct medical
costs of disease attributable to obesity were approximately
$51.6 billion whereas the indirect costs (excluding CHD
and hypertension) amounted to $47.56 billion (Figure 2).
The direct costs associated with obesity represent 5.7% of
the U.S. Health Expenditure in 1995. Approximately 63%
of the direct costs associated with obesity are from type 2
diabetes, 14% from coronary heart disease, 8% from osteo-
arthritis, 5% from gallbladder disease, 6% from hyperten-
sion, and 4% from all cancers (Figure 2).

The direct economic impact of obesity was similar to
the impact of diabetes, was approximately 1.25 times
greater than the direct cost of coronary heart disease and
was 2.7 times greater than the direct cost of hypertension.
The indirect economic impact of obesity was similar to the
impact of cigarette smoking. In 1990, the lost productivity
of persons disabled by disease attributable to cigarette
smoking and foregone earnings of those dying prematurely
totaled $47 billion (33). In sum, these data indicate that
excess body weight or adiposity had a substantial annual
burden on the health care system as measured by the eco-
nomic impact of a range of obesity-related diseases as well
as excess physician visits, loss productivity, and restriction
in activity level using the NHIS data. These costs largely
reflect the impact of weight gain in adult life. These costs
therefore could be avoided if the population maintained a
healthy weight. This is now a priority recommendation for
the U.S. Department of Health and Human Services con-
tained in the dietary guidelines (51).

The economic impact of obesity as defined in this paper
may underestimate the true cost of overweight and excess
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Figure 2: The economic cost of obesity, 1995 dolle_lrs.

adiposity. The current estimate of the cost of obesity defines
obesity as a BMI=29 kg/m’. However, health risks are seen
in most diseases associated with obesity at a BMI=25 kg/
m?. The Dietary Guidelines Advisory Committee (51), the
American Institute of Nutrition (26), and an expert panel
convened by the American Health Foundation (1) indepen-
dently recommended that the upper bound limit for BMI
should be 25 kg/m? because of the increased health risks
seen at a BMI=25 kg/m?. Therefore, had we used a BMI
cutoff of 25 kg/m? rather than 29 kg/m? the economic toll of
excess body weight would be much greater. The definition
of obesity which may underestimate the cost of obesity may
be offset partially by possible double-counting of costs. Our
model assumes that coronary heart disease, hypertension,
and diabetes occur independently. However, we know that
there is some interdependence among these disease states,
especially in the obese patient. Thus, calculating the cost of
obesity as it related to these diseases independently would
inflate the cost estimate. However, to offset this source of
error there clearly may be other additional conditions that
are related to obesity but are not included in this analysis.

Within the NHIS analysis, we report a substantial in-
crease in the number of physician visits and to a lesser
degree, the number of restricted activity, bed-days, and
work-lost days during from 1988 to 1994. This increase
partly reflects the increase in the prevalence of obesity in
the United States (25), particularly with respect to restricted
activity and bed-days. The average number of restricted
activity and bed-days per obese person actually declined
during this period (restricted activity: 1988, 5.3 days per
year; 1994, 5.0 days per year; bed-days; 1988, 2.02 days per
year; 1994, 1.76 days per year). The increase in the number

of physician visits and work days lost from 1988 to 1994
was caused by the increase in the prevalence of obesity and
an increase in the utilization of physician services and lost
productivity among the obese (physician visits: 1988 1.0
visit per year, 1994 1.6 visit per year; work-lost days; 1988
1.48 days per year, 1994 1.83 days per year). The increase
in physician visits and work lost attributable to obesity
probably reflects increased early comorbidity. That is, co-
morbidities that are associated with the early stages of obe-
sity and weight gain such as type 2 diabetes and hyperten-
sion. Restricted activity and bed-days, on the other hand,
may not have increased as much because they would be
associated with comorbidities in which obesity has been
present for a longer duration, such as osteoarthritis. If this
was the case then we would expect to see an increase in
restricted activity and disability associated with obesity in
the future.

A limitation of this cost estimate is that it used second-
ary data sources to estimate the cost of obesity. Therefore,
the amount in Table 2 is only an estimate using the most
appropriate cost estimates and attributable risks available.
However, we are still uncertain about the actual amount of
health utilization associated with overweight and obesity.
Height and weight are not included in many of the primary
data sources (Hospital Discharge Survey, the National
Medical Expenditure Survey, and the National Ambulatory
Care Survey) from which we estimate health utilization and
costs associated with disease. A primary data analysis of the
NHANES III would provide a more accurate estimate of the
health utilization associated with obesity, but we would not
be able to distinguish cost by all of the diseases listed in the
current estimate. Analysis of the NHIS, would provide in-
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sight in the amount of physician and hospital utilization
associated with obesity, but there is limited information on
utilization of allied health professionals, laboratory, or
medication usage.

Estimates of the prevalence and proportion of disease
attributable to obesity were inferred primarily from two
large prospective studies (Nurses’ Health Study and the
Health Professional Follow-up Study). This may lead to
some imprecision in our estimates. However, the distribu-
tion of body weight for height in these cohorts is similar to
the U.S. population. Second, some may argue that the
PAR% from these studies (primarily health professionals)
were not generalizable to the population or that the different
referent groups among the studies would affect the PAR%.
We report PAR% used in similar prevalence-based eco-
nomic analyses evaluating the economic implications of
obesity (Table 1). The estimates of Levy et al. (30) were
based on epidemiologic studies primarily from France. The
lower PAR% values may reflect the lower prevalence of
obesity among the French than among the Americans.

We used a prevalence-based approach to estimate the
cost of disease. A prevalence-based approach provides im-
portant information on the expenditures associated with dis-
ease for a given period, usually one year, Almost all cost-
of-illness studies have adopted the prevalence-based annual
cost approach in deriving their estimates. Estimates gener-
ated by this approach, however, have a limited value in the
context of cost-benefit and cost-effectiveness analyses in
which it is necessary to have information regarding the
natural history of disease, such as found in an incidence-
based approach. Gorsky et al. (20) used an incidence-based
approach to estimate the cost of obesity in women. Because
methodological differences, it is difficult to compare the
findings of Gorsky et al. with those presented here. Gorsky
reported that most costs came from coronary heart disease,
hypertension, and diabetes. This finding is similar to ours
where most were from diabetes, coronary heart disease, and
osteoarthritis. It is possible that the cost of osteoarthritis
exceeded the cost of hypertension in our analysis because
we used an updated cost for osteoarthritis, but it is difficult
to compare the assumptions and costs of these two studies.

A further limitation is that we did not include all obe-
sity-related medical conditions such as sleep apnea, gout,
low-back pain, or infertility because we could not account
for the cost and/or incidence of these disorders in the obese
population. With respect to cancer, we did not consider
several cancers that have a lower incidence than post-
menopausal breast cancer (i.e., ovary) but which do have a
consistent relation with obesity. Regarding colon cancer, we
have only addressed obesity as a risk factor in men because
it appears to be a stronger risk among men than women. In
addition, the cost estimate for gallbladder disease may be
underestimated since the cost estimate is from 1985 and
gallbladder disease management has changed dramatically
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within this 10-year period. Nor have we included the cost to
the patient for weight loss programs or over-the-counter
medications. It has been estimated that Americans spend
$33 billion per year on weight loss products and seryices
(16). Alternatively, we have not included the beneficial eco-
nomic effect that obesity may have on pre-menopausal
breast cancer (3) or osteoporosis (53).

A limitation and cause for underestimation in the NHIS
analysis of lost productivity may have occurred because we
did not account for the working population older than 65
years of age. Among older populations excess body weight
may appear beneficial if preclinical disease is present. Dis-
ease, leading to weight loss, will make the leaner categories
enriched with unhealthy people with higher subsequent
mortality. In addition, the NHIS analysis of restricted ac-
tivity, bed-days, physician visits, and work-lost days may be
confounded by smoking status and pre-existing illness,
leading to an underestimation of the true magnitude of the
burden caused by obesity. In all the variables mentioned, an
increased amount of disability occurred in the referent
group, especially in the older age groups. As noted previ-
ously (23,57), if we look at the amount of disability or loss
productivity across a range of BMI, there is a mild J-shaped
curve. Once the data are stratified by age and gender, the
J-shape becomes more accentuated (U-shaped) in men and
in the older population. The greater amount of disability in
the older, leaner population suggests that preclinical disease
was a major confounding factor. Additional indirect costs
not included in these estimates are the impact of obesity on
self-esteem, as well as social and personal economic
achievement (21). Although these ‘‘costs’’ are not societal
or included in the traditional cost-of-illness model, they
have a tangible impact on the lives of individuals.

In conclusion, obesity represents a major avoidable
contribution to the costs of illness in the United States.
Programs aimed at avoiding weight gain in middle and later
life as well as preventing obesity in childhood are important
approaches to containing the rapidly rising health care costs
in the United States and improving the quality of life.
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