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Introduction

Over the past quarter century, adult obesity has doubled in the United
States and childhood obesity has tripled. The Centers for Disease Control
and Prevention (CDC) reported in 2007 that more than a third of U.S. adults — over
72 million people — were obese. Obesity rates differ only slightly by gender, but
vary significantly by both age and race/ethnicity.1 As obesity rates have climbed, so
too have rates of associated health conditions. 

In the period 1997 to 2006, the number of working-age adults who report being
diagnosed with at least 1 of 7 major chronic conditions (heart disease, hypertension,
stroke, diabetes, emphysema, asthma and cancer) grew by 25% to a total of nearly
58 million.2 The CDC reports that more than 133 million Americans — 45% of the
total population — have at least one chronic disease. Chronic diseases kill more
than 1.7 million Americans yearly, and account for a third of years of potential life
lost before age 65.3

This policy brief summarizes previous research and presents new evidence of the
role obesity plays in rising rates of chronic disease and health spending. The
National Business Group on Health, the leading association of large U.S. employers
dealing with the challenging costs of health care, is committed to helping its
members address the negative impact and devastating toll that obesity has on
employees. The Business Group’s Institute on the Costs and Health Effects of
Obesity, formed in 2003, is leading the fight in obesity awareness and worksite
obesity prevention programs. The authors are grateful for the opportunity to
collaborate with the Business Group in presenting this report to the U.S. Congress. 
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Previous research has linked rising obesity rates 
to rising rates of costly health ailments, particularly
chronic conditions such as diabetes, heart disease,
hypertension (high blood pressure) and 
hyperlipidemia.
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Adult Obesity Differs
Across Age Groups

Adult Obesity Differs
By Race/Ethnicity

41
%

31
%

32
%

40
%

28
%

26
%

40
%

25
%

41
%

35
%

28
% 32

%
38

%
29

%

28
%

49
%

38
%

39
%

53
%

51
%

32
%

61
%

37
%

31
%

60+
40-59
20-39

Non-Hispanic White
Non-Hispanic Black
Mexican American

60%

50%

40%

30%

20%

10%

0%
Women Men 20-39 40-59 60+

Source: CDC/NCHS, 2007. Source: CDC/NCHS, 2007.

MEN (Age in Years)

20-39 40-59 60+

WOMEN (Age in Years)

Previous research has shown
that increases in obesity
parallel a substantial share of
growth in health spending.27

Better disease screening, detection and reporting
have contributed to higher rates of diagnosed and
treated disease. New technologies coming to market
continue to improve health outcomes, but often at
higher costs — and, frequently, with indeterminate
value for that additional spending. Clinical
guidelines for treatment have also changed, leading
to more people in treatment, for longer time periods
and at increased intensity.28 For many of the most
costly obesity-associated chronic conditions — such
as heart disease, cancer and diabetes — both disease
prevalence and rates of medication treatment are

much higher in the United States than in other
industrialized countries. 

Between 1987, when U.S. adult obesity averaged
14%, and 2001, when it was up to 31%, increases in
spending on obese people relative to people of normal
weight accounted for 27% of the rise in inflation-
adjusted per capita spending. Spending for diabetes
accounted for 38% of that increase, hyperlipidemia
for 22%, and heart disease for 41%. Increases in
obesity prevalence alone accounted for 12% of the
growth in health spending over the period.29

Overall, much of the increase in U.S. health
spending over the past two decades — by some
measures, 20% or more — is attributable to the rise
in obesity.  If the prevalence of obesity were the same
today as in 1987, health care spending in the U.S.
would be 10% lower per person, or about $200
billion less each year.30
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Identifying the individual
drivers of rising health care
spending is essential to
developing effective solutions.

The authors conducted an analysis of the role rising
obesity rates played in increasing chronic disease
prevalence and health spending among working-age
adults between 1997 and 2005.31 The findings
amplify concerns raised by previous research and
underscore the need for effective interventions to
prevent obesity, better manage associated chronic
diseases and contain health spending.

The analysis uses data from the 1997 and the 2005
Household Component to the Medical Expenditure
Panel Survey (MEPS-HC), collected by the Agency
for Health Care Research and Quality (AHRQ).
These annual surveys provide nationally
representative estimates of health care spending,
insurance status, utilization of medical services,
sources of payment and disease prevalence, along
with a broad set of socioeconomic characteristics, for
the non-institutionalized civilian population in the
U.S.32 Given the scope of the study, samples were
restricted to non-pregnant adults aged 18 to 64 with
valid body mass index (BMI) data, resulting in
16,476 observations in 1997, and 17,682 in 2005.
Individuals were assigned into one of the four BMI33

categories using self-reported information on weight
and height. BMI is calculated as weight in kilograms
divided by the square of height in meters. CDC
defines four BMI categories: obesity is a BMI of
>30; overweight is BMI 25.0 to 29.9; normal weight
is BMI between 18.5 and 24.9; and underweight is
BMI <18.5. Persons with missing BMI data or
implausible BMI values (e.g., under 10) were
excluded from the analysis.
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• Metabolic syndrome5

• Diabetes, hyperlipidemia and hypertension6

• Cardiovascular disease and stroke7

• Pulmonary dysfunction and respiratory
problems8 including asthma9 and sleep
apnea10

• Fatty liver disease11

• Back problems12

• Female genital problems (e.g., polycystic
ovary syndrome)13

• Difficulties in pregnancy, labor and delivery14

• Gastrointestinal conditions15

• Osteoarthritis16

• Cancers (endometrial, breast, colon, 
kidney and esophagus)17

• Kidney disease and chronic renal failure18

• Complications during and after surgery
(including increasingly common bariatric
surgery)19

• Depression20

• Skin ailments21 

• Gallbladder disease and gallstones22

• Impaired immune response23

• Increased injury risk24

• Substantial increase in morbidity25 and
mortality in trauma patients26

Obesity is a risk factor for various diseases and conditions,4 including: 

The authors’ most recent analysis,
summarized below, provides updated—
and concerning—evidence of the role
obesity plays in rising rates of chronic
disease and health spending.
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Condition prevalence data in MEPS-HC come from
two sources: event files classified by type of care
received (e.g., inpatient visit, outpatient visit, etc.)
and the records of medical events that prompted
individuals to seek care. This analysis also uses the
condition file, in which data are derived from
individuals’ self-reports of medical conditions. Data
on medical conditions and health care spending are
collected on the event level (e.g., physician office
visit) via self-report. Entries are professionally coded
from respondents’ verbatim text using the
International Classification of Diseases, Ninth
Revision (ICD-9), and further collapsed into 259
clinically relevant medical conditions using the
Clinical Classification System (CCS) developed by
the U.S. Department of Health and Human Services
(HHS).34 For each medical event, respondents list
up to four conditions that prompted the visit and
the total expenditure incurred. Self-reported health
spending is verified for a fraction of the MEPS
sample using information from a follow-back
survey of medical providers. 

To partial out condition-specific spending from
the total per visit amount, the authors split visit
costs equally and allocated them across all
conditions reported. Annual condition-related
spending was obtained by adding up fractioned
payments across all events35 for each individual.
Spending estimates for 1997 were inflated to
2005 level using the GDP deflator (multiplying
by 1.18) to account for economy-wide price
fluctuations over the period. 

The fifteen most costly health conditions were
identified by aggregating 2005 spending data
across all individuals. The prevalence of specific
diseases and conditions and spending estimates
were tabulated for the study population and by
BMI status. 

The obesity-associated share in growth in chronic
disease prevalence was estimated using the excess
fractions approach. The excess fraction is the
estimated share of cases associated with a risk

factor of interest, which in this analysis is obesity.36

The estimated fraction is proportional to the
prevalence of the risk factor and the relative risk of
disease conferred by it. 

For each year, the excess fraction of diseases and
conditions associated with obesity was calculated;
over time, the share of obesity-associated growth in
chronic disease was calculated by dividing the
change in total disease prevalence by the change in
the obesity-associated excess fraction from 1997 to
2005.

By using a sophisticated statistical technique (the
two-stage general linear model), the analysis was able
to include important socio-demographic
characteristics such as gender, age, race/ethnicity and
education.37 The authors estimated per capita total
health care spending by BMI in 1997 and 2005.
For each person in the sample, the predicted per
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What MEPS Doesn’t Tell Us

Household Component to the Medical
Expenditure Panel Survey (MEPS-HC) provides
broad information on health spending patterns. But
its narrow definition of expenditures as “payments
made for health care services” presents a major
limitation in policy studies aiming at assessment of
total outlays for health care.

MEPS-HC omits administrative costs, does not
account for services for which no explicit payment
or charge was recorded, and fails to adjust for
payments to providers not linked to a service event.
It is prone to attrition of high-cost cases,
underreporting and some misclassification of
expenditures across the board.

In this analysis, incidence and prevalence data
were only for those cases that generated positive
condition-related spending in the survey year. This
excludes individuals who listed a particular
condition but who had no health care spending
related to it that year.
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capita health spending was calculated by multiplying
predicted values from the first and second stage. 

To summarize the impact of weight on per capita
spending, four predicted spending levels
corresponding to predicted health spending by the
four BMI categories were computed. Computing
predicted values in this way nets out the impact of
observable individual characteristics (such as age,
insurance status and income) on per capita spending
predictions.

Next, the degree to which rising obesity rates
contributed to  health care spending over the period
1997 to 2005 was estimated by breaking down the
actual per capita spending increase into a portion
associated with obesity and a portion associated with
all other causes. This was done  by computing a
“counterfactual” per capita spending level equal to
what per capita spending would have been in 2005
if obesity rates remained at 1997 levels during the
time that relative per capita spending levels by
weight category reached their 2005 distribution. 

This statistical approach is designed to focus solely
on changes in obesity, not on changes in technology
and more intensive treatment of obese patients.
Using the counterfactual spending level, the next
computation addressed how much per capita
spending levels would have increased if none of these
factors had changed. This was then compared to the
actual spending increase, thus deriving an obesity-
associated share of spending growth.

Key Study Findings

FINDING I: The prevalence of
11 chronic conditions
associated with overweight
and obesity grew 180%.
Table 1, on page 10, shows the breakdown of
overweight- and obesity-associated changes in
prevalence for 11 chronic conditions among
working-age adults over the study period, 1997 to
2005. Columns showing changes in obesity are
shaded green.  In 1997, the total number of cases
associated with overweight and obesity was
25,443,117; this grew to 71,214,778 in 2005, an
increase of 179.9%. Obesity alone contributed nearly
29 million additional chronic condition cases in
2005 over the 1997 level.

For every condition, the obesity-associated share of
prevalence (the far right column) was in double digits,
with the exception of cancer (8.75% share) and
kidney disease (7.48%). From 1997 to 2005, the
overall average contribution of obesity across all 11
chronic conditions was 36.01%. The overall share
attributable to overweight averaged roughly half that
(16.97%). 

The burden of obesity is most marked in heart
disease and diabetes, accounting for more than 70%
of the growth in prevalence for these two conditions.
Obesity accounted for 60% of the growth in
hypertension and nearly 50% of the rise in arthritis. 

The most alarming increase in obesity-associated
share was for pulmonary conditions, which exploded
by more than 458%, rising from 0.92% of cases in
1997 to 5.13% in 2005. (See the 1997 and 2005
columns labelled “% Cases Associated with Obesity.”)
Obesity-associated upper gastrointestinal ailments
increased 157% (from 8.59% to 22.09%). The trio
of conditions associated with metabolic syndrome
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posted significant increases in their obesity-
associated share: hyperlipidemia jumped 93%,
hypertension 35%, and diabetes 25%. 

Of particular note for employers is the steep increase in
overweight-associated back problems, which increased
578% from 1997 (1.18%) to 2005 (8%). The
increase in obesity-associated back problems was
smaller, 56%, but of concern. Low back pain is
second only to upper respiratory illness as a reason
for adults’ symptom-related physician visits, is the
most common cause of work-related disability in
people under 45 years of age, and is the most
expensive cause of work-related disability, in terms
of workers’ compensation and medical expenses.38

FINDING II: Average per capita
health spending increased by
40% from 1997 to 2005, but
the average for the 15
costliest conditions — all
associated in some way with
obesity — jumped 55%. 
Table 2, on page 11, shows changes from 1997 to
2005 in average condition-specific spending for the
15 most costly health conditions, with breakouts by
BMI. Not all these ailments are chronic. For
example, obesity also factored significantly in rising
spending associated with infectious disease, skin
disorders, female genital/reproductive problems and
trauma. Columns showing condition-specific
obesity-associated spending (far right) are again
shaded green; those showing overweight-associated
spending are light green. Consistent with obesity-
associated increases in disease and condition
prevalence, spending was higher for obese adults.
Columns showing the percentage change in
spending (overall, for each condition, and by BMI)
from 1997 to 2005 are colored light orange.  The

average change in spending across all BMI categories
is shown in the farthest right column. 

Notable increases are those for the component
conditions of metabolic syndrome. Across all BMI
categories, hyperlipidemia spending rose 48%;
hypertension spending increased an average of 23%;
diabetes spending fell 1%. These averages conceal
significant variations by BMI, however. Among
overweight adults, spending for hypertension
increased 66% and for hyperlipidemia, 56%.
Spending for diabetes increased just 12% in this
group — but among obese adults, diabetes spending
rose 50%. These variations may reflect lower
treatment thresholds, expanding prescription drug
therapy among formerly untreated groups.

Similarly, there were significant differences by BMI
in spending for heart disease. Among normal-weight
adults, heart disease spending jumped 146%, but just
15% among overweight adults. Spending actually
fell 25% among obese adults, possibly reflecting the
positive treatment effects of prescription medications
for hypertension, hyperlipidemia and diabetes,
slowing progression of heart disease.

FINDING III: Overall, obesity
accounts for 27% of the
increase in inflation-adjusted
health expenditures among 
working-age adults. 
Compared to the counterfactual level of spending
that holds obesity steady at the 1997 level, actual
2005 spending was nearly a third higher (27%).
This finding is reflected in inflation-adjusted
medical spending among working-age adults, which
increased by nearly 70% from 1997 to 2005, rising
from $316 million to $526 million (see Table 2 on
page 11). 

In 2005, condition-specific health spending among
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adults was roughly equivalent across BMI categories,
excluding underweight adults, who accounted for
under 2% of expenditures ($8.887 million), a share
equivalent to their proportion in the population.
The other BMI categories accounted for about a
third of total spending, although obese adults spent
more in proportion to their share of the population
than did overweight or normal-weight adults.
Normal-weight adults accounted for $170.6 million
in spending, overweight adults for $168.6 million,
and obese adults for $177.5 million. 

What Should 
Employers Do? 

The good news is that prevention works. The World
Health Organization calculates that at least 80% of
all heart disease, stroke and type 2 diabetes, and up
to 40% of cancer could be prevented if people ate
healthier, exercised and stopped using tobacco.39

Health spending would almost certainly fall as a
result — a welcome outcome for large employers
and employees struggling with the economic
burdens of obesity and associated chronic
conditions.

Employers have increasingly recognized the benefits
of worksite health programs (WHP) for primary
prevention and care management, and, increasingly,
these programs figure in the design of health
insurance benefits. Several scientific reviews report
that WHP programs reduce medical costs and
absenteeism and produce a positive return on
investment.40

A systematic review of more than 50 studies meeting
rigorous review guidelines by the U.S. Task Force on
Community Preventive Services found strong
evidence of WHP program effectiveness in making
reductions in the following  areas: 

• Tobacco use; 

• Dietary fat consumption; 

• High blood pressure; 

• Total serum cholesterol levels; 

• Days absent from work due to illness or
disability; and

• Improvements in other general measures of
worker productivity.41
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The health and economic benefits of effective WHP
programs do not end at retirement. Two recent
studies have demonstrated that seniors aged 65-70
who are normal weight, with no chronic diseases,
spend about 15% to 40% less over their lifetime
than do obese adults with chronic diseases.42 A large
study of both men and women found that those
with favorable cardiovascular risk profiles before age
65 had substantially lower average Medicare
spending—overall, two thirds lower for men and
half as low for women.43 Another large study found
that spending even in the last year of life—when
charges are generally highest—was lower for those
who entered Medicare at low risk for heart disease.44

Improving the health of adults near 65 could prove
an important long-term option for reducing the
growth in retiree health spending covered by both
private and public insurance.

What Can 
Congress Do?

The authors believe that Congress should support
the expansion of evidence-based worksite health
promotion programs. The Healthy People 2010
national objectives for the United States include the
workplace health-related goal that at least 75% of
employers, regardless of size, will voluntarily offer a
comprehensive employee health promotion
program. Workplace health interventions have a
proven track record, and should be incentivized. 

Congress also should implement a universal
wellness, prevention and treatment benefit
encompassing chronic disease risk reduction,
screening and treatment for uninsured adults. This
benefit would not substitute for universal coverage,
but would provide immediate population health and
treatment options for the uninsured. The benefit
could incorporate some of the key design elements

of successful workplace health promotion programs
and existing CDC programs for low-income,
uninsured adults. It could significantly improve the
health of working-age adults—reducing business
costs of job turnover and lost productivity. It would
also improve their health profile as they enter
Medicare, offering significant long-term cost savings.
The comprehensive program should include
population health management, screening and
treatment designed to prevent, detect and diagnose
disease early and, where appropriate, care in suitable
health care settings. 

To fully realize the benefit’s gains, those without
insurance who are diagnosed with any of the six
most common serious chronic medical conditions
(cancers, diabetes, heart disease, hypertension, stroke
and pulmonary conditions) should receive clinically-
appropriate medical treatment. The wellness benefit
should cover all clinically-indicated preventive
maintenance care (e.g., annual eye and foot exams,
hypertension screening and treatment, HbA1c
testing, nutritional counseling), with no cost
sharing.

February 2009
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