FROM THE CENTERS FOR DISEASE CONTROL AND PREVENTION

What is already known
on this topic?
Ocular toxocariasis (OT) is a zoonotic parasitic infection of cats and
dogs that can lead to debilitating ophthalmologic disease in humans.
What is added by this report?
Transmission of Toxocara continues to occur in the United States. OT
is a cause of preventable vision loss
primarily affecting children.
What are the implications
for public health practice?
Preventing transmission of Toxocara by good hygiene practices,
prompt disposal of pet feces, and routine deworming of pets can reduce
the number of children with vision
loss caused by OT.

corticosteroids and antihelminthics;
various ophthalmologic surgical procedures may be used to minimize complications from severe disease. However, data are limited regarding optimal
treatment strategies, and irreversible
ocular damage has already occurred in
most OT patients by the time they are
examined by an ophthalmologist. The
survey described in this report was conducted in an effort to better understand the impact of toxocariasis in the
United States by collecting information on OT, which is readily diagnosed by clinical presentation.
The findings in this report are subject to at least three limitations. First,
the response rate (19%) of survey respondents was low, which likely is attributable to the significant amount of
time required to access and abstract the
patients’ medical records for the requested data and to complete the survey. Ophthalmologists who did not
have OT patients likely elected not to
participate in the survey, which also
might have contributed to the low response rate. Second, the results might
be subject to responder bias because the
surveyed ophthalmologic subspecialists might be more likely to report more
severe disease, which might contribute to the underrepresentation of pa262

tients with mild OT clinical manifestations. Finally, the findings might be
subject to selection bias because persons with limited access to health care
might not have access to subspecialty
ophthalmologic care. All three limitations likely would contribute to underreporting of OT patients.
Prevention of toxocariasis requires a
One Health approach,* incorporating
the collaboration of groups invested in
protecting the health of humans, animals, and the environment. Good hygiene practices, such as hand washing, should be encouraged especially
after contact with pets or areas at high
risk for soil contamination, such as
playgrounds and sandboxes. Healthcare providers should be aware of clinical manifestations of toxocariasis and
educate their patients at risk, especially children, about avoiding exposure to potentially contaminated soil
and preventing infection in their pets.
Veterinarians should encourage pet
owners to immediately dispose of dog
and cat feces and to have their pets regularly tested for parasitic infections and
dewormed. Controlling Toxocara infection in dogs and cats and preventing exposure of persons to possible
sources of infection will prevent infection and decrease morbidity associated with Toxocara. Additional information about toxocariasis is available
at http://www.cdc.gov/parasites
/toxocariasis.
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Arthritis as a
Potential Barrier
to Physical Activity
Among Adults
With Obesity—
United States,
2007 and 2009
2 tables, 1 figure omitted
ADULTS WITH OBESITY ARE LESS LIKELY
than adults without obesity 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 functional 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 ⱖ18
years to estimate overall and statespecific 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
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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, arthritisappropriate interventions, including evidence-based physical activity
and self-management education programs, can specifically address these
barriers.

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 selfmanagement 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, randomdigit—dialed telephone survey of the
noninstitutionalized U.S. civilian
population aged ⱖ18 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 selfreported height and weight; obesity
was defined as a BMI ⱖ30 kg/m2. For
consistency with previous analyses,4
participants reporting weight ⱖ500
pounds or height ⱖ7 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 participation
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 preva-
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lence 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 arthritis, 16.9% had obesity only, and
17.3% had arthritis only; 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 obesity. 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%). 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 = 1.371.52).
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). 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
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least 5 percentage points higher in every state.
Reported by: Jennifer M. Hootman, PhD, Louise B.
Murphy, PhD, Charles G. Helmick, MD, Arthritis Program, Div of Adult and Community Health, National
Center of Chronic Disease Prevention and Health Promotion; Kamil E. Barbour, PhD, EIS officer, CDC. Corresponding contributor: Kamil E. Barbour, CDC, 770488-5145, kbarbour@cdc.gov.

CDC Editorial Note: Arthritis and obesity are common chronic conditions affecting an estimated 50 million3 and 72
million4 U.S. adults, respectively. The
findings in this report indicate that these
conditions 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 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 disease5 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 aggravating arthritis pain and
causing further joint damage, and lack
of knowledge about which types and
amounts of physical 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 walk264

ing, 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 SelfManagement 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 limitations. First, arthritis, obesity, and physical activity level
are self-reported in BRFSS and are not
validated by direct measurement. Particularly, height and weight might be
overreported or underreported9; 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 underrepresentation attributed to noncoverage of
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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.”㛳 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.
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 specifically 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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