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ABSTRACT
Introduction: Arthritis is the leading cause of disability
in Wisconsin, and affects approximately 34%1 of Wis-
consin adults. Obesity is an established risk factor for
arthritis; however, the relationship between arthritis
and obesity has not been well characterized at the pop-
ulation level in Wisconsin. 

Objectives: Describe the relationship between arthritis,
obesity, physical inactivity, and efforts to lose weight
among Wisconsin adults.

Methods: Wisconsin Behavioral Risk Factor Surveillance
System 2000-2001. Arthritis was defined by either doc-
tor diagnosis or self-reported chronic joint symptoms.

Results: Overall, 36% of respondents had arthritis.
Among adults with arthritis, 28% were obese (BMI>30)
compared to 16% without arthritis. The prevalence of
leisure time physical inactivity was substantially higher
among those with arthritis compared to those without
arthritis (27.8% vs. 19.2%). Although prevalence of obe-
sity was higher among those with arthritis, only 46% of
adults with arthritis made an effort to lose weight. 

Conclusions: A high proportion of adults with arthritis
are obese and are physically inactive, even though stud-
ies have shown that weight loss and regular physical ac-
tivity relieve arthritis symptoms. Efforts should be
made to promote weight loss and physical activities
among adults with arthritis.

INTRODUCTION 
Arthritis and other rheumatic conditions (e.g., os-
teoarthritis, rheumatoid arthritis, gout, fibromyalgia,
other diseases of the joints) are the leading causes of

disability2,3 in the United States. An estimated 33%
(approximately 69.9 million) of US adults have some
form of arthritis.4 Overweight (including obesity) has
emerged as a leading health problem both in Wisconsin
and in the United States.5-8 The prevalence of obesity
has dramatically increased in Wisconsin over the past
decade (from 11% in 1990 to 22% in 2001), and about
58% of Wisconsin adults are overweight.6 Overweight
is an established risk factor for arthritis of both weight
and non-weight bearing joints.9,10 The public health
burden of both obesity and arthritis is expected to in-
crease as the population ages. The estimated annual cost
attributable to obesity-related diseases in the US is ap-
proximately $100 billion,11 and is approximately $60
billion for arthritis and related conditions.4

Physical activity has been shown to improve symp-
toms of arthritis, and is also critically important to main-
taining an appropriate weight. Conversely, however,
both arthritis and overweight are associated with lower
levels of physical activity, including limited leisure-time
physical activity (LTPA). Those with both arthritis and
obesity are especially likely to be physically inactive.12

This study used data from the Behavioral Risk Factor
Surveillance System (BRFSS) to do a population-based
assessment of the relationship between arthritis, obesity,
and physical inactivity among Wisconsin adults. 

METHODS 
The Behavioral Risk Factor Surveillance System
(BRFSS) is a series of state-based, cross-sectional, ran-
dom digit telephone surveys of non-institutionalized US
adults aged 18 years or older that are conducted by state
health departments and coordinated by the Centers for
Disease Control and Prevention (CDC). The Wisconsin
BRFSS collects data about health behaviors and health-
related conditions. A detailed description of survey
methods is available elsewhere.13,14 For this analysis, data
from the 2000 and 2001 Wisconsin BRFSS were aggre-
gated to increase the precision of prevalence estimates.
Data were collected on arthritis, body mass index (BMI),
and weight loss efforts among Wisconsin adults. Since
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studies have shown a positive association between
arthritis and both obesity and physical inactivity, we as-
sessed the distribution of obesity and no LTPA among
those with and without arthritis.

The sample size for this analysis was 6326. Our case
definition of arthritis corresponded to that of the
BRFSS. A respondent was classified as having arthritis if
he or she reported chronic joint symptoms or doctor-
diagnosed arthritis. Chronic joint symptoms were de-
fined by a positive response to both questions: “In the
past 12 months, have you had pain, aching, stiffness, or
swelling in or around a joint?” and “Were these symp-
toms present on most days for at least a month?”
Respondents were considered to have doctor-diagnosed
arthritis if they answered “yes” to the question, “Have
you ever been told by a doctor that you have arthritis?”

BRFSS also collects information about height and
weight. BMI was calculated by dividing a respondent’s
reported weight in kilograms by the square of their
height in meters. Overweight was defined as a BMI >25
and <30. Obesity was defined as a BMI >30. No LTPA
was defined when an adult reported no participation in
any kind of leisure time activity other than their regular
job. Efforts to lose weight were defined as an individual
answering yes to the question “Are you trying to lose
weight?” Sample weights were applied to produce state
representative estimates. 

SAS version 8.2 was used to calculate point estimates
and 95% confidence intervals (CI). Confidence inter-
vals or P-values can be used whenever there is a need to
describe uncertainty in a point estimate. Both P-value
and confidence intervals may provide a measure of sta-

Table 1.  Prevalence of Arthritis, Obesity and Physical Inactivity among Wisconsin Adults, by Selected Characteristics, Wisconsin
2000-2001 

Characteristics n=6326 Arthritis (%, 95% CI*) Obesity (%, 95% CI) Physical Inactivity (%, 95% CI)

Total  36.1 (34.6-37.4) 21.2 (20.1-22.4) 37.9 (36.9-35.3)  

Age     

18-34 16.7 (14.5-18.8) 16.8 (14.5-18.9) 33.3 (30.5-35.9)  
35-54 33.7 (31.7-35.7) 22.6 (20.6-24.3) 36.8 (34.5-38.6)  
55+ 58.8 (56.3-51.3) 24.3 (22.0-26.5) 44.5 (41.9-47.0)  

Sex     

Male  32.9 (30.9-34.9) 22.4 (20.6-24.2) 34.8 (32.8-36.8)  
Female 38.9 (37.1-40.9) 20.1 (18.5-21.6) 40.9 (38.9-42.8)  

Race      

White, Non-Hispanic 36.1 (34.7-37.6) 20.4 (19.2-21.7) 36.8 (35.4-38.3)  
Black, Non-Hispanic 35.7 (29.8-41.5) 37.1 (30.9-43.2) 52.1 (45.9-58.4)  
Hispanic 28.9 (21.1-36.8) 24.3 (16.9-31.9) 51.9 (43.5-60.3)  
Other 37.5 (30.2-44.7) 25.0 (18.2-3.9) 35.9 (28.9-43.1)  

Education     

High School/Less than HS  43.1 (40.9-45.2) 24.5 (22.7-26.4) 44.7 (42.6-46.8)  
College Graduate or more 30.4 (28.6-32.1) 18.6 (17.1-20.2) 32.5 (30.7-34.3)  

Income    

<$25,000 45.9 (42.8-48.9) 22.7 (20.2-25.2) 47.5 (44.4-50.7)  
$25,000-$49,999 35.6 (33.4-37.8) 22.5 (20.6-24.5) 36.6 (34.5-38.8)  
>=$50,000 26.6 (24.3-28.9) 19.5 (17.4-21.7) 30.9 (28.4-33.2)  

Employment Status     

Employed 28.9 (27.3-30.5) 21.1 (19.6-22.5) 35.7 (34.0-37.4)  
Out of Work 48.8 (40.4-57.3) 30.5 (22.8-38.2) 54.9 (46.4-63.2)  
Homemaker/Student 29.1 (25.0-33.1) 14.2 (11.2-17.1) 33.1 (28.7-37.4)  
Retired 61.4 (58.0-64.7) 23.1 (20.1-26.1) 43.4 (39.9-46.8)  
Unable to Work 74.5 (66.8-82.1) 32.6 (24.4-40.8) 64.3 (55.8-72.8) 

Health Insurance     

Yes  36.4 (34.9-37.8) 21.1 (19.8-22.3) 37.3 (35.8-38.7)  
No 33.7 (29.2-38.0) 23.3 (19.5-27.2) 45.5 (40.7-50.3)  

*Total may not add due to rounding

Source: 2000 Wisconsin Behavioral Risk Factor Surveillance System, Bureau of Health Information, Wisconsin Department of Health
and Family Services.
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tistical significance, however use of confidence intervals
is recommended because they provide a better descrip-
tion of possible values and are less subject to misinter-
pretation. It is a “richer” inference than a P-value, be-
cause it focuses on how large an effect may be, rather
than just whether it is different from 0, and it points out
the precision of our knowledge and the likely values for
the parameter we’re estimating.15

RESULTS
Based on the BRFSS data for Wisconsin in the year
2000-2001, the prevalence of arthritis was 36.1%; the
prevalence of obesity was 21.2% (Table 1). About 38%
of Wisconsin adults do not take part in any LTPA on a
regular basis. The prevalence of all 3 conditions in-
creased with age (Figure 1). The prevalence of arthritis
was highest among adults 55 years and older (58%),
those who had not completed high school (43.1%), those
who were out of work (49%), and those who were un-
able to work (74.5%) 

The prevalence of obesity was similar across all demo-
graphic characteristics: sex, age, race, education, and
work status. However, adults above 55 years of age had a
higher prevalence (24.3%) than adults aged 18-34 years
(16.8%). The prevalence of no LTPA increased with age
and was highest among those above 55 years (44.5%) and
blacks and Hispanic adults. Prevalence of no LTPA was
higher among those with less than high school education
and with an annual income less than $50,000 (Table 1). 

Obesity was disproportionately distributed among
those with arthritis. Overall, persons with arthritis had
a higher prevalence of obesity (28.1%) compared with
those without arthritis (15.7%) (Table 2). Men with
arthritis were more likely to be obese than those with-
out arthritis (29.3 vs.11.8%); there was a similar rela-
tionship for women (28.4% vs.19.3%). 

Obesity was more common among those with arthri-
tis than those without arthritis for all age groups; how-
ever, the differences were greatest for those aged 55 years
and older and statistically significant for all age groups
except those between 18-34 years (Table 2). In this age
group, 30.3% of persons with arthritis reported obesity,
compared with 17.7% of persons without arthritis. A
significantly larger percentage of blacks with arthritis re-
ported obesity than whites with arthritis. Among whites,
27% of those with arthritis were obese, compared with
45.4% among blacks and 25.3% among Hispanics. A
strong relationship was found between increase in small
units of BMI and prevalence of arthritis (Figure 1). Pre-
valence of arthritis was 59% among those with BMI >40
and who reported being physically inactive. 

The estimated prevalence of obesity among persons
reporting arthritis varied by their work status (Table 2).
Overall, rates ranged from 20.9% among those out of
work to 39.7% among those unable to work. The preva-
lence of obesity differed significantly among those with
and without arthritis for those with incomes less than
$50,000 and for education levels, with 26.3% among
those with high school or less than high school vs.
14.2% among those with college education. A signifi-
cant difference was found in obesity prevalence among
those adults with health insurance: 28.1% among those
with arthritis vs. 14.7% among those without arthritis.
However, among adults who reported no health insur-
ance coverage, prevalence of obesity did not differ much
between those with and without arthritis. 

DISCUSSION
The results of this study show that in Wisconsin, obesity,
arthritis, and lack of LTPA affects more than one third of
its adults. Furthermore, this study demonstrates that
there is a strong relationship between arthritis, obesity,
and physical inactivity.1,16-21 Specifically, the prevalence
of obesity is considerably higher among adults with
arthritis regardless of sex, race/ethnicity, age, income, or
educational level (Table 2). 

This is the first population-based study to estimate
the rates of obesity among persons with arthritis.
Although the cross-sectional study design of BRFSS
does not support a temporal association between obesity
and arthritis (i.e., among obese adults excess body
weight leads to degenerative joint disease and arthritis), a
number of analytic studies have demonstrated that obe-
sity can lead to degenerative joint conditions, that weight
loss can prevent subsequent arthritis, and that weight
loss can improve existing arthritis symptoms.9,10,22

The study highlights a strong relationship between

31.5
38.4

47.6
50.8

59.3

25.9 24.3
30.8

43.1

50.4

22.2
28.2

34.4
39.1

48.9

0

10

20

30

40

50

60

BMI 18-24.9 BMI 25-29.9 BMI 30-34.9 BMI 35-39.9 BMI 40 +

Regularly Active

Occasionally Active

Inactive

Figure 1.  Prevalence of Arthritis, by Physical Inactivity and
BMI Categories among Wisconsin adults, 2000. Data in this
figure comes only from Wisconsin BRFSS 2000, since the
physical activity variables were altered for the year 2001.
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increase in small units of BMI levels, no LTPA, and
prevalence of arthritis among Wisconsin adults. The
findings in this report also indicate that persons with
arthritis had substantially higher rates of no reported
LTPA compared with those without arthritis. Rates of
LTPA among persons with arthritis may be low because
of arthritis-related disability or because of a perceived
risk of exacerbating arthritis symptoms. However, pre-
vious studies indicate that persons with arthritis can
adapt to increased levels of physical activity without ad-
verse effects,23 and that physical activity produces im-
provements in muscle function, cardiorespiratory ca-
pacity, and physical performance;24-26 and that older

adults with arthritis have had subjective and objective
improvement in their condition as a result of physical
activity.27 Several recent randomized controlled tri-
als22,28-30 have shown the benefits of weight loss with
regular exercise on reduction of pain and disability
among adults with knee osteoarthritis. 

The findings in this report are subject to at least 2 limi-
tations. First, because BRFSS does not sample persons
aged <18 years, persons who are in institutions, or those
who are in households without a telephone, findings in
this report cannot be generalized to all Wisconsin adults.
Second, the survey data are self-reported; such indicators
of activity limitations and definitions used to identify per-

Table 2. Prevalence of Obesity and Physical Inactivity among Wisconsin Adults, by Arthritis Status, 2000-2001

Arthritis   No Arthritis  Arthritis  No Arthritis    
Characteristics (%, 95%CI*) (%, 95%CI) (%, 95%CI) (%, 95%CI)
n=6326 n=2339 n=3987 n=2339 n=3987

Percent Obese Percent Physically Inactive  

Total 28.1 (24.9-31.4) 15.7 (13.8-17.7) 27.8 (24.6-30.9) 19.2 (17.2-21.3) 

Age    

18-34 18.3 (10.1-26.3)   16.0 (11.9-18.4) 19.2 (10.6-27.7) 17.8 (14.3-21.2) 
35-54 28.8 (23.8-33.7 ) 17.6 (12.6-18.3) 22.4 (17.9-26.9) 19.3 (16.3-22.3) 
55+ 30.3 (25.6-35.1 ) 17.7 (13.8-22.0) 33.5 (28.7-38.2) 22.1 (17.4-26.9) 

Sex   

Male 28.4 (23.2-32.9) 19.3 (16.3-22.4) 25.6 (20.8-30.4) 16.4 (13.8-19.1) 
Female 29.3 (23.9-32.5) 11.8 (9.5-13.9) 29.2 (25.1-33.5) 22.2 (19.1-25.4) 

Race 

White, Non-Hispanic 27.0 (23.6-30.4) 14.9 (13.0-17.1) 26.4 (23.1-29.7) 17.8 (15.6-19.9) 
Black, Non-Hispanic 45.4 (31.3-59.4) 34.4 (22.7-46.1) 41.7 (28.3-55.2) 37.9 (27.3 (48.4) 
Hispanic 25.3 (34.7-47.0) 12.5 (5.8-36.0) 46.9 (18.5-72.9) 41.6 (23.9-59.2) 
Other 40.9 (24.7-57.1) 12.5 (4.9-20.3) 35.6 (20.1-50.9) 55.2 (11.9-33.6) 

Education   

High School/Less than HS 29.9 (25.6-34.3) 18.3 (15.1-21.4) 34.1 (29.5-38.7) 26.7 (22.9-30.4) 
College Graduate/ more 26.3 (21.6-31.1) 14.2 (11.8-16.6) 21.1 (16.7-25.4) 14.4 (12.0-16.7)

Income$   

<$25,000 29.6 (23.4-35.8) 15.4 (11.3-19.5) 40.8 (34.2-47.4) 28.2 (22.7-33.8) 
$25,000-$49,999 30.1 (24.8-35.2) 17.1 (13.9-20.2) 22.8 (18.1-27.5) 19.7 (16.4-23.1) 
>=$50,000 25.4 (18.6-32.1) 16.3 (12.7-19.8) 14.7 (9.9-19.9) 11.8 (8.9-14.6) 

Employment Status   

Employed 28.6 (24.2-32.9) 15.9 (13.7-18.3) 22.6 (18.6-26.7) 18.5 (16.1-20.8)  
Out of Work 20.9 (17.7-35.7) 29.2 (14.1-44.3) 28.9 (10.5-47.3) 33.9 (16.9-51.0)  
Homemaker/Student 22.9 (13.9-31.9) 8.3 (4.4-12.2) 25.4 (16.2-34.4) 16.9 (10.6-23.2) 
Retired 27.9 (21.6-34.3) 17.3 (11.3-23.3) 33.6 (27.2-40.1) 17.7 (11.6-23.7)  
Unable to Work 39.7 (25.8-34.3) 18.1 (11.9-34.9) 43.5 (29.7-57.3) 68.1 (46.6-89.7)  

Health Insurance      

Yes 28.1 (24.8-31.5) 14.7 (12.8-16.7) 27.9 (24.6-31.3) 18.4 (16.3-20.5)  
No 27.2 (16.2-38.3) 28.1 (20.2-35.9) 26.2 (24.7-31.3) 28.6 (20.3-37.0)  

*Total may not add due to rounding

Source: 2000 Wisconsin Behavioral Risk Factor Surveillance System, Bureau of Health Information, Wisconsin Department of Health
and Family Services 
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sons with arthritis have not been validated as measures of
arthritis, and persons might not report height and weight
accurately, thus affecting the calculation of BMI. 

CONCLUSIONS
Weight loss and physical activity are some of the very few
modifiable risk factors for arthritis. Given the strong as-
sociation among the 3 conditions documented in this
study, and given the proven utility of weight loss and en-
hanced physical activity for arthritis treatment that has
been documented in other studies, we recommend that
clinicians and public health agencies incorporate weight
control and increased physical activity as cornerstones of
their efforts to prevent and treat arthritis. Health care
providers and organizations should encourage persons
with arthritis to increase their activity level and to achieve
and maintain an ideal body weight. Persons with arthritis
should be a priority for public health programs aimed at
improving overall levels of physical activity among
adults. Furthermore, accessible information about land-
and water-based exercise programs and individualized
and group approaches to increasing physical activity
should be made available. However, adults with arthritis
should consult health care professionals before increasing
LTPA to determine appropriate levels of physical activity.
Clinicians should also work with their arthritis patients
to promote the attainment and maintenance of an appro-
priate body weight.
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