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Adults with obesity are less likely than adults without obe-
sity to follow physical activity recommendations, despite the 
known benefits of physical activity for weight loss and weight 
maintenance (1,2). Arthritis is a common comorbidity of adults 
with obesity (3), and arthritis-related joint pain and func-
tional limitation might contribute substantially to low rates 
of physical activity among adults with obesity. CDC analyzed 
combined 2007 and 2009 Behavioral Risk Factor Surveillance 
System (BRFSS) data for adults aged ≥18 years to estimate 
overall and state-specific prevalence of 1) self-reported doctor-
diagnosed arthritis among adults with self-reported obesity, and 
2) prevalence of self-reported physical inactivity among adults 
with obesity by arthritis status. This report describes the results 
of that analysis, which indicted that, overall, arthritis affected 
35.6% of adults with obesity. After adjusting for age, sex, race/
ethnicity, and education level, adults with obesity and arthritis 
were 44% more likely to be physically inactive compared with 
persons with obesity but without arthritis. Among states, the 
median prevalence of arthritis among adults with obesity was 
35.6%. In every state/area except Guam, the prevalence of 
physical inactivity among adults with obesity was at least 5 
percentage points higher (range: 5.4–15.9 percentage points) 
among persons with arthritis than those without arthritis. 
Arthritis might be a special barrier to increasing physical 
activity among many adults with obesity. Safe and effective 
self-management education and physical activity programs 
for adults with arthritis exist to address this barrier, are offered 
in many communities, and can help adults with obesity and 
arthritis become more physically active.

BRFSS is a state-based, random-digit–dialed telephone 
survey of the noninstitutionalized U.S. civilian population 
aged ≥18 years. Data were collected from the 50 states, the 
District of Columbia (DC), Puerto Rico, Guam, and the U.S. 
Virgin Islands.* Response rates were calculated using Council 
of American Survey and Research Organizations (CASRO) 
guidelines; for 2007 and 2009, respectively, the numbers of 
respondents were 430,912 and 432,607, median response rates 
were 50.6% and 52.5%, and median cooperation rates were 
72.1% and 75.0%.† Body mass index (BMI) was calculated 
from self-reported height and weight; obesity was defined as 

a BMI ≥30 kg/m2. For consistency with previous analyses 
(4), participants reporting weight ≥500 pounds or height ≥7 
feet or <3 feet were excluded. Doctor-diagnosed arthritis was 
defined based on a “yes” response to the question “Have you 
ever been told by a doctor or other health professional that 
you have some form of arthritis, rheumatoid arthritis, gout, 
lupus, or fibromyalgia?” Physical activity level was determined 
from six questions on the frequency and duration of participa-
tion in nonoccupational activities of moderate and vigorous 
intensity. Persons reporting no participation in these activities 
were classified as physically inactive.

Yearly sampling weights divided by 2 were applied to generate 
average annual point estimates representative of each state/area. 
Taylor series linearization method was used to account for the 
complex sample design and generate 95% confidence intervals 
(CIs). Chi-square tests were used to determine statistically 
significant differences (p<0.05) in characteristics by disease 
status. Logistic regression was used to assess the association 
between self-reported doctor-diagnosed arthritis and physical 
inactivity among persons with obesity. Unadjusted state-level 
prevalence estimates are reported to provide state and local 
health departments and other partners with data that can be 
used to help guide future state-level planning, partnership 
building, and advocacy efforts.

Analysis of the combined 2007 and 2009 data indicated 
that overall, 9.3% of respondents had both obesity and arthri-
tis, 16.9% had obesity only, and 17.3% had arthritis only 
(Table 1); arthritis prevalence among adults with obesity was 
35.6%. Women were significantly more likely to have both 
arthritis and obesity or arthritis only. Older age was associated 
with a significantly higher prevalence of both arthritis and obe-
sity. Compared with other racial/ethnic groups, non-Hispanic 
blacks had a significantly higher prevalence of both arthritis and 
obesity, non-Hispanic blacks and Hispanics had a significantly 
higher prevalence of obesity only, and non-Hispanic whites 
had a significantly higher prevalence of arthritis only. Higher 
education level was associated with a lower prevalence of both 
obesity and arthritis, obesity only, and arthritis only.

Prevalence of physical inactivity was highest among those with 
both arthritis and obesity (22.7%) compared with arthritis only 
(16.1%), obesity only (13.5%), and neither condition (9.4%) 
(Figure). In logistic regression models adjusting for age, sex, 
race/ethnicity, and education level, adults with both obesity and 
arthritis were 44% more likely to be physically inactive than 
adults without arthritis (odds ratio = 1.44; CI = 1.37–1.52).

* BRFSS survey data are available at http://www.cdc.gov/brfss/technical_infodata/
surveydata.htm. 

† The response rate is the percentage of persons who completed interviews among 
all eligible persons, including those who were not successfully contacted. The 
cooperation rate is the percentage of persons who completed interviews among 
all eligible persons who were contacted.
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In state-specific analyses of adults with obesity, arthritis was 
common (median: 35.6%; range: 28.7% in California and 
Hawaii to 44.1% in West Virginia) (Table 2). Among adults 
with obesity, physical inactivity for those with arthritis in the 
50 states and DC was higher (median: 21.2%; range: 14.3% 
in Wisconsin to 38.8% in Tennessee) than for those without 
arthritis (median: 12.4%; range: 7.5% in Utah to 29.9% in 
Tennessee); furthermore, prevalence of physical inactivity was 
at least 5 percentage points higher in every state.
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Editorial Note

Arthritis and obesity are common chronic conditions affect-
ing an estimated 50 million (3) and 72 million (4) U.S. adults, 
respectively. The findings in this report indicate that these con-
ditions co-occur commonly (one in three adults with obesity 
also has arthritis) and might hinder the management of both 
conditions by limiting physical activity. Among adults with 
both obesity and arthritis, the adjusted likelihood of physical 

TABLE 1. Weighted percentage of adults aged ≥18 years who reported both obesity* and arthritis,† obesity only, arthritis only, or neither 
condition, by selected characteristics — Behavioral Risk Factor Surveillance System, combined 50 States and District of Columbia, 2007 and 
2009

Characteristic
Unweighted 

no.

Both obesity and arthritis Obesity only Arthritis only Neither condition

% (95% CI) % (95% CI) % (95% CI) % (95% CI)

Total 789,460§ 9.3 (9.2–9.4) 16.9 (16.7–17.1) 17.3 (17.1–17.4) 56.5 (56.2–56.7)
Sex

Men 305,395 8.1 (7.9–8.2) 18.9 (18.6–19.2) 14.5 (14.3–14.7) 58.6 (58.2–58.9)
Women 484,065 10.6 (10.4–10.7) 14.9 (14.7–15.2) 20.0 (19.8–20.2) 54.4 (54.2–54.7)

Age group (yrs)
 18–44 221,360 4.0 (3.8–4.1) 20.5 (20.2–20.9) 6.7 (6.5–6.9) 68.8 (68.4–69.2)
 45–64 329,296 14.3 (14.1–14.5) 16.4 (16.1–16.6) 21.3 (21.0–21.6) 48.1 (47.7–48.4)
 ≥65 238,804 15.2 (14.9–15.5) 7.4 (7.2–7.7) 40.2 (39.8–40.5) 37.2 (36.8–37.6)
Race/Ethnicity 

White, non-Hispanic 635,049 9.7 (9.6–9.8) 15.2 (15.0–15.4) 19.6 (19.4–19.8) 55.5 (55.3–55.7)
Black, non-Hispanic 59,045 12.5 (12.0–12.9) 24.0 (23.3–24.8) 13.3 (12.8–13.8) 50.2 (49.3–51.0)
Hispanic 45,744 6.3 (5.9–6.8) 23.3 (22.4–24.1) 9.0 (8.5–9.5) 61.4 (60.4–62.3)
Other 42,606 6.4 (6.1–6.8) 12.4 (11.7–13.1) 14.2 (13.5–14.9) 67.0 (66.0–68.0)

Education level (yrs)
 ≤11 73,746 11.9 (11.5–12.4) 19.2 (18.5–20.0) 18.1 (17.5–18.6) 50.8 (49.9–51.7)
 12 237,667 11.1 (10.8–11.3) 18.2 (17.8–18.6) 18.8 (18.5–19.1) 51.9 (51.5–52.4)
 ≥13 478,046 8.1 (8.0–8.2) 15.9 (15.7–16.1) 16.4 (16.2–16.6) 59.6 (59.3–59.8)

Abbreviation: CI = confidence interval.
 * Obesity was calculated from self-reported height and weight and defined as a body mass index ≥30 kg/m2.
† Doctor-diagnosed arthritis was defined based on a “yes” response to the question, “Have you ever been told by a doctor or other health professional that you have 

some form of arthritis, rheumatoid arthritis, gout, lupus, or fibromyalgia?”
§ Number of persons who provided a response for obesity and arthritis questions. Some categories might not add to total because of missing information on some 

demographic characteristics.

FIGURE. Weighted prevalence of physical inactivity among adults aged 
≥18 years,* by disease status — Behavioral Risk Factor Surveillance 
System, United States,† 2007 and 2009

 * Includes all respondents reporting no activity when asked six questions about 
frequency and duration of participation in nonoccupational activities of 
moderate and vigorous intensity (i.e., lifestyle activities). All other respondents 
were classified as active. Questions available at http://www.cdc.gov/brfss/
questionnaires/pdf-ques/2007brfss.pdf and http://www.cdc.gov/brfss/
questionnaires/pdf-ques/2009brfss.pdf. 

 † Includes all 50 states and District of Columbia.
 § 95% confidence interval.
 ¶ Obesity was calculated from self-reported height and weight and defined as 

a body mass index ≥30 kg/m2.
 ** Doctor-diagnosed arthritis was defined based on a “yes” response to the 

question, “Have you ever been told by a doctor or other health professional 
that you have some form of arthritis, rheumatoid arthritis, gout, lupus, or 
fibromyalgia?”
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TABLE 2. Weighted prevalence of arthritis* and prevalence of physical inactivity† stratified by arthritis status among adults with obesity§ aged 
≥18 years, by state/area — Behavioral Risk Factor Surveillance System, United States,¶ 2007 and 2009 combined

State/Area
No. of  

respondents

Arthritis prevalence among adults with obesity

Physical inactivity prevalence among adults with obesity

Without arthritis With arthritis

Weighted no. 
(in 1,000s)** % (95% CI) % (95% CI) % (95% CI)

Alabama 14,039 422 41.4 (39.2–43.6) 18.2 (15.6–21.1) 30.1 (27.3–33.1)
Alaska 4,984 44 35.6 (32.0–39.3) 10.0 (7.3–13.5) 19.0 (14.6–24.4)
Arizona 10,208 322 29.2 (26.1–32.6) 11.8 (9.0–15.2) 20.3 (16.5–24.7)
Arkansas 9,742 223 37.5 (35.0–40.0) 11.1 (9.0–13.6) 23.4 (20.6–26.4)
California 23,083 1,677 28.7 (26.9–30.6) 12.8 (11.0–14.9) 18.2 (15.5–21.3)
Colorado 23,864 208 33.3 (31.5–35.0) 8.6 (7.2–10.2) 17.4 (15.3–19.6)
Connecticut 14,019 187 35.5 (33.2–37.9) 11.8 (9.8–14.0) 18.9 (16.0–22.1)
Delaware 8,352 65 38.8 (36.1–41.7) 12.7 (10.3–15.6) 22.3 (18.8–26.3)
District of Columbia 7,861 31 35.0 (32.1–38.0) 12.4 (9.9–15.3) 26.0 (21.9–30.5)
Florida 51,604 1,063 32.7 (30.9–34.5) 14.9 (12.9–17.0) 27.5 (24.9–30.2)
Georgia 13,599 630 34.4 (32.2–36.6) 13.7 (11.3–16.5) 22.2 (19.5–25.1)
Hawaii 13,286 61 28.7 (26.5–31.1) 11.5 (9.6–13.7) 20.4 (17.1–24.2)
Idaho 10,705 86 33.7 (31.4–36.0) 8.6 (6.9–10.7) 18.4 (15.8–21.4)
Illinois 11,081 840 35.0 (32.9–37.2) 12.0 (10.0–14.3) 19.1 (16.5–21.9)
Indiana 15,279 501 39.8 (37.8–41.8) 14.0 (11.9–16.3) 22.9 (20.4–25.6)
Iowa 11,452 200 34.4 (32.4–36.4) 11.2 (9.5–13.2) 18.8 (16.5–21.3)
Kansas 27,407 186 33.9 (32.5–35.4) 12.4 (11.1–13.8) 22.7 (20.9–24.5)
Kentucky 16,560 381 43.1 (40.8–45.5) 19.4 (16.9–22.2) 32.0 (29.1–35.1)
Louisiana 15,566 334 34.5 (32.7–36.3) 19.5 (17.4–21.9) 33.9 (31.3–36.7)
Maine 14, 912 98 38.7 (36.8–40.7) 9.8 (8.3–11.5) 20.0 (17.9–22.4)
Maryland 17,420 384 37.3 (35.3–39.2) 14.1 (12.0–16.5) 22.0 (19.6–24.5)
Massachusetts 38,238 353 36.1 (34.5–37.8) 13.3 (11.8–14.9) 22.1 (20.2–24.1)
Michigan 16,760 881 42.4 (40.6–44.2) 10.4 (8.8–12.1) 21.3 (19.4–23.4)
Minnesota 10,385 288 29.6 (27.5–31.8) 10.5 (8.8–12.4) 16.6 (14.3–19.3)
Mississippi 19,012 259 37.6 (36.0–39.3) 16.0 (14.3–17.8) 31.9 (29.7–34.2)
Missouri 10,320 489 40.1 (37.5–42.7) 11.5 (9.3–14.2) 21.2 (18.4–24.2)
Montana 13,613 59 37.5 (35.2–39.8) 9.4 (7.5–11.6) 15.9 (13.7–18.3)
Nebraska 26,932 124 36.6 (34.5–38.8) 12.2 (10.1–14.6) 20.5 (17.8–23.4)
Nevada 7,965 151 33.2 (29.8–36.7) 13.1 (10.3–16.7) 20.1 (15.7–25.3)
New Hampshire 11,979 86 35.1 (32.9–37.4) 9.2 (7.5–11.1) 20.7 (18.1–23.6)
New Jersey 19,626 499 35.4 (33.4–37.5) 15.8 (13.8–18.1) 27.8 (24.9–31.0)
New Mexico 15,443 116 33.7 (31.7–35.9) 11.9 (9.7–14.4) 18.4 (16.0–21.1)
New York 13,452 1291 38.4 (36.3–40.6) 14.0 (11.7–16.7) 20.9 (18.5–23.5)
North Carolina 28,054 670 36.5 (34.8–38.3) 13.0 (11.4–14.8) 23.2 (21.2–25.4)
North Dakota 9,518 43 33.7 (31.4–36.0) 11.0 (9.1–13.3) 18.0 (15.1–21.2)
Ohio 21,003 965 41.3 (39.5–43.1) 11.8 (10.1–13.8) 23.1 (21.2–25.1)
Oklahoma 15,309 296 38.4 (36.6–40.2) 12.8 (11.2–14.6) 24.7 (22.5–27.0)
Oregon 9,248 235 35.5 (33.0–38.0) 10.9 (8.6–13.6) 17.8 (15.2–20.7)
Pennsylvania 22,409 1088 43.3 (41.3–45.3) 13.3 (11.3–15.6) 19.7 (17.5–22.0)
Rhode Island 10,795 69 38.4 (35.9–40.9) 12.7 (10.6–15.2) 24.7 (21.8–27.8)
South Carolina 20,255 356 39.2 (31.7–41.2) 14.3 (12.4–16.3) 24.3 (21.8–26.9)
South Dakota 13,699 51 32.9 (30.8–35.0) 12.5 (10.5–14.8) 22.7 (20.1–25.6)
Tennessee 10,611 500 36.6 (34.0–39.2) 29.9 (26.5–33.7) 38.8 (34.8–42.9)
Texas 28,856 1357 30.3 (28.7–31.9) 13.7 (12.1–15.6) 22.9 (20.8–25.2)
Utah 15,240 130 32.8 (30.8–34.8) 7.5 (6.0–9.3) 16.8 (14.3–19.6)
Vermont 13,600 39 37.8 (35.8–39.9) 9.4 (7.6–11.5) 18.9 (16.7–21.4)
Virginia 11,387 479 35.6 (33.0–38.3) 13.6 (10.0–18.4 24.0 (20.8–27.5)
Washington 46,175 422 35.1 (33.9–36.3) 10.3 (9.3–11.4) 17.3 (16.0–18.7)
West Virginia 9,262 184 44.1 (42.0–46.3) 22.5 (20.0–25.3) 36.8 (33.8–39.8)
Wisconsin 11,988 390 36.2 (33.7–38.8) 7.9 (6.3–9.8) 14.3 (12.0–17.0)
Wyoming 12,218 32 35.2 (33.0–37.4) 10.8 (9.1–12.8) 17.2 (15.0–19.7)

Median†† 35.6 12.4 21.2

Puerto Rico 8,174 185 25.7 (23.6–27.8) 45.2 (41.8–48.6) 56.3 (52.0–60.5)
U.S. Virgin Islands 5,047 4 22.3 (19.8–25.1) 20.0 (17.0–23.4) 30.2 (24.3–36.9)
Guam 1,923 4 17.0 (13.3–21.5) 15.4 (11.4–20.6) 18.6 (11.0–29.7)

Abbreviation: CI = confidence interval.
 * Obesity was calculated from self-reported height and weight and defined as a body mass index ≥30 kg/m2.
 † Physical activity level was determined from six questions that asked about frequency and duration of participation in nonoccupational activities of moderate and vigorous intensity; 

persons reporting no participation in such activities were classified as inactive (engaged in no nonoccupational physical activity); all others were classified as active.
 § Doctor-diagnosed arthritis was defined based on a “yes” response to the question, “Have you ever been told by a doctor or other health professional that you have some form of arthritis, 

rheumatoid arthritis, gout, lupus, or fibromyalgia?”
 ¶ Includes all 50 states, the District of Columbia, Puerto Rico, and the U.S. Virgin Islands.
 ** Weighted annual average number of adults with obesity who also have arthritis.
 †† Does not include Puerto Rico, U.S. Virgin Islands, or Guam.
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inactivity was 44% higher compared with that of adults with 
obesity but without arthritis; all state-specific estimates were 
consistent with these results. These findings suggest that among 
many persons with obesity, arthritis might be an additional 
barrier to physical activity.

In addition to obesity, arthritis also has been implicated as 
a potential barrier to physical activity among persons with 
heart disease (5) and diabetes (6), conditions often occurring 
in the same persons. Adults with obesity, and those with heart 
disease and diabetes, like those without these conditions, face 
the usual barriers to physical activity, such as lack of motivation 
and time, competing responsibilities, and difficulty finding 
an enjoyable activity (7). Persons with arthritis have special 
barriers to physical activity, including concerns about aggra-
vating arthritis pain and causing further joint damage, and 
lack of knowledge about which types and amounts of physi-
cal activity will not exacerbate their arthritis (7). Health-care 
providers recommending physical activity for weight loss and 
weight maintenance should ask their patients about arthritis 
and related symptoms (e.g., pain and functional limitations) 
and consider appropriate exercise regimens for those with 
arthritis and obesity. Low-impact activities such as walking, 
swimming, and biking generally are safe and appropriate for 
adults with both obesity and arthritis and can have a role in 
weight loss and joint pain reduction. In a randomized trial of 
older adults with osteoarthritis, those with a combined diet 
and exercise intervention lost more weight than controls (an 
average of 5.7% of body mass compared with an average of 
1.2% in controls) and had less pain and improved physical 

function (8). Evidence-based physical activity programs, such 
as EnhanceFitness, the Arthritis Foundation Exercise Program, 
and the Arthritis Foundation Walk With Ease programs are 
offered in many communities.§ These programs have proven to 
be safe and effective for persons with arthritis and specifically 
address arthritis-specific barriers to being physically active. In 
addition, self-management education programs such as The 
Arthritis Foundation Self-Help Program and the Chronic 
Disease Self-Management Program can help adults manage 
symptoms, communicate with their health-care provider, and 
safely increase physical activity. The CDC Arthritis Program 
funds 12 state programs to increase the availability of these 
evidence-based interventions.¶ Wider implementation of 
these programs in service delivery systems in community and 
health-care settings would likely have a meaningful public 
health impact.

The findings in this report are subject to at least five limita-
tions. First, arthritis, obesity, and physical activity level are 
self-reported in BRFSS and are not validated by direct measure-
ment. Particularly, height and weight might be overreported or 
underreported (9); the exact magnitude of this bias is unknown. 
Second, occupational physical activity was not assessed. 
Therefore, some adults might have been classified as inactive, 
despite engaging in moderate-to-vigorous activity at work. 
Third, BRFSS excludes persons without landline telephones, 
persons in the military, and those residing in institutions. 
Estimates are weighted, which partially corrects for underrep-
resentation attributed to noncoverage of households without a 
landline telephone. These weights also correct for nonresponse. 
Fourth, these data are cross-sectional, so causality cannot be 
inferred directly. Finally, the unadjusted state-level prevalence 
estimates should not be used for state to state comparisons 
because they do not account for demographic characteristics 
(e.g., age) that might vary across states.

These are the first state-level estimates demonstrating the 
co-occurrence of arthritis and obesity and its association with 
physical inactivity. Reducing the impact of the obesity epidemic 
is a high priority for public health in general and for CDC, 
where addressing nutrition, physical activity, and obesity is 
one of six “winnable battles.”** Addressing the special barriers 
that arthritis presents to physical activity, a primary behavioral 
intervention for adults with obesity, might help a substantial 
proportion of adults with both conditions to reduce activity 
limitations and improve health.

What is already known on this topic?

Physical activity is a recommended intervention for adults with 
obesity, but arthritis might be a common comorbidity that 
limits physical activity.

What is added by this report?

Arthritis is common among U.S. adults with obesity (35.6%). 
Adults with obesity and arthritis were 44% more likely to be 
physically inactive compared with adults with obesity but 
without arthritis. In every state, physical inactivity prevalence 
was at least 5 percentage points higher (range: 5.4–15.9 
percentage points) among adults with obesity and arthritis 
compared with adults with obesity only.

What are the implications for public health practice?

Addressing specific barriers to physical activity that arthritis 
presents for adults with obesity might help a substantial 
proportion of adults with both conditions to reduce activity 
limitations and improve health. Local, community-based, 
arthritis-appropriate interventions, including evidence-based 
physical activity and self-management education programs, can 
specifically address these barriers.

 § Additional information about CDC-recommended physical activity and self-
management education programs is available at http://www.cdc.gov/arthritis/
interventions.htm. 

 ¶ Additional information available at http://www.cdc.gov/arthritis/state_
programs.htm. 

 ** Additional information available at http://www.cdc.gov/winnablebattles. 
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Health-care providers, by determining whether arthritis 
contributes to physical inactivity among their patients with 
obesity, can tailor their advice and recommendations, including 
referral to local arthritis-appropriate interventions that specifi-
cally address these barriers through proven physical activity 
and self-management education programs (10). In addition, 
greater integration of state and community environmental and 
policy efforts to address obesity and arthritis might reduce the 
burden of both conditions.
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