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Correlates of Physical Activity
in Persons with Arthritis:
Review and Recommendations

Sara Wilcox, Cheryl Der Ananian,
Patricia A. Sharpe, Jennifer Robbins, and Theresa Brady

Background: Physical activity (PA) is important for arthritis self-management.
A better understanding of the PA correlates in persons with arthritis will help
inform interventions. Methods: Computer searches were conducted on PubMed,
PsychlInfo, Current Contents, and Cinahl databases. Reference lists of extracted
articles were also searched. Thirty-six studies published between 1976 and
February 2004 met inclusion criteria. Results: PA correlates are presented for
sociodemographic, psychological, health-related, social, and environmental
categories. Self-efficacy, perceived benefits and barriers, mental well-being,
prior PA, and pain received the most consistent support as PA correlates,
whereas sociodemographic, social, and environmental variables were the
least studied. Too few studies were conducted to allow comparisons across
arthritis type or study design. Conclusions: We recommend that additional
qualitative research be conducted to understand factors influencing PA in
persons with arthritis. Prospective studies, particularly in the context of a PA
program or intervention, would also be useful to better understand how barriers
and enablers change over time.

Key Words: exercise, arthritis self-management, psychological factors, social
factors, environmental factors

Regular physical activity (PA) is a crucial component of arthritis disease manage-
ment."* Specifically, both aerobic and resistance training among persons with
arthritis delays disability; improves physical function, including postural and
gait stability; promotes functional independence; improves quality of life, mental
health, aerobic capacity, and muscle strength; and reduces pain.* 7 The National
Arthritis Action Plan® emphasizes the importance of exercise as a self-management
behavior, and Healthy People 2010° underscores exercise as a method for achieving
its national objective of reducing activity limitation.

Current PA recommendations for the general population encourage all adults
to accumulate at least 30 min of moderate-intensity PA on most days of the week or
at least 20 min of vigorous PA 3 or more d/wk.!° Despite the known health benefits
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of PA for people with arthritis, fewer people with arthritis meet these PA recom-
mendations compared to people without arthritis (24.3% vs. 27.4%, respectively)'!
and more are completely sedentary (31% vs. 26%, respectively). When interpreting
these epidemiological data, it is important to note that there is evidence that people
with rheumatoid arthritis and osteoarthritis can benefit from accumulating at least
30 min of moderate PA 3 d/wk.> 2

Because of the higher prevalence of inactivity among people with arthritis, and
the known health benefits of PA for this population, health care and public health
professionals need to understand the factors that influence people’s participation
in PA. This information can aid in the development of more tailored recruitment
strategies and interventions. This article reviews studies that have examined the
correlates of PA among people with arthritis. For the purpose of this review, we
use a broad definition of arthritis, consistent with that outlined in the National
Arthritis Action Plan.?

Methods

Computer searches were conducted using PubMed, PsychInfo, Current Contents,
and Cinahl databases for articles prior to and including February 2004. Current
Contents, however, was not available for searching at our institution after January
2003. Key words used to search these databases were: “arthritis,” “osteoarthritis,”
“rheumatoid arthritis,” “fibromyalgia,” and “rheumatism,” combined with the key
words “exercise” or “physical activity.” The three most common forms of arthritis
(osteoarthritis [OA], rheumatoid arthritis [RA], and fibromyalgia [FM]) were used
as search terms because of their proclivity,® but other types of arthritis were not
excluded. The bibliographies of all relevant articles (including review and consensus
papers) were manually searched to identify additional articles. Finally, as part of
our larger study, we conducted 2 teleconference discussions with 11 experts in the
area of arthritis who were asked to forward relevant papers.

The following criteria were used to identify studies of arthritis and PA: (1) was
conducted with adults (= 18 y), (2) was an intervention study, a cross-sectional
or prospective study of the correlates of PA, or was a qualitative study of factors
influencing PA, (3) was published in English, and (4) included a measure of PA
(including, but not limited to, self-report scales of PA, PA logs or diaries, and mea-
sures of PA program attendance). Qualitative studies, while not required to have
a measure of PA, had to ask participants questions about factors that influenced
PA. Training studies and intervention studies that only examined physiological or
functional outcomes were excluded.

Results

The initial literature searches yielded 4171 papers (1915 from PubMed, 2036
from Cinahl, 51 from Current Contents, and 169 from Psychlnfo). A first screen-
ing excluded articles that were clearly unrelated to the review criteria (i.e., they
did not focus on arthritis and exercise), retaining 240 potentially viable papers
for more in-depth review. Of these 240 papers, 98 were excluded after reading
the abstracts, and another 106 were excluded after reading the full article, for the
following reasons: intervention or training studies that only included outcome data
(n = 112), review papers (n = 55) or cross-sectional studies (n = 17) unrelated to
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correlates of PA, editorials or newsletters (n = 3), studies unrelated to PA or not
specific to arthritis (n = 6), were consensus guidelines (n = 2), was a cost-benefit
analysis of PA interventions (n = 1), and dissertations that could not be located (n
= 8). Reference lists from review and consensus papers were reviewed.

Thirty-six studies from 1976 through February 2004 met the inclusion criteria.
Of the studies, 7 were conducted with persons with OA (including 1 study in which
76% of the participants reported OA), 10 were with persons with RA (including
1 study in which 82% reported RA), 4 were with samples that were roughly evenly
split between OA and RA, 8 were with persons with FM, 2 were with persons with
ankylosing spondylitis (AS), and 5 either did not indicate the type of arthritis or
included participants with various types of arthritis.

Nine of the studies conducted analyses in the context of a randomized clini-
cal trial design or were follow-up studies to randomized clinical trials; 4 used a
quasi-experimental design (pre-post); 2 used a prospective design; 17 used a cross-
sectional design; 1 used a retrospective design; and 3 were qualitative studies.

Certain terminology was used interchangeably across the studies by the study
authors. To summarize multiple studies more succinctly, we used the term “physical
activity,” instead of “exercise” because exercise is a type of PA, and we used the
term “adherence” instead of “compliance” because this term is more commonly
used in the literature.

Table 1 summarizes our findings. Table 2 presents a summary of the popula-
tions, designs, and measures for all studies included in this review.

Table1 Summary of Studies Reporting Positive, Negative, or No Associations
With Physical Activity in People With Arthritis, by Arthritis Type

Positive association Negative association No association

Sociodemographics
Age OA: 18 RA: 19,20 OA: 13,14 FM: 15 OA: 21 FM: 23
Unspecified: RA or OA: 22
11,16,17
Education or income FM: 15 OA: 18 OA: 13,14,24
Unspec: 11,16,17 RA: 19 FM:
15,23
Male gender RA: 26 OA: 14,18,21
Unspec: 11,16 RA: 19,20
Being married RA: 19 RA: 27 Unspec: 16  OA: 13,14
Caucasian race Unspec: 11,17 OA: 18,21
Unemployment FM: 15 RA: 20,26
Psychological
Self-efficacy RA: 27 FM: 15,30, OA: 13 RA: 20
31,32 AS: 33
RA or OA: 22,29
Perceived benefits RA: 26,34,35,36 RA: 19,20,37

RA or OA: 22,25

(continued)
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Table 1 (continued)

Positive association Negative association No association

Perceived barriers RA: 34 RA or OA:
22,25
Well-being (or QOL) OA: 13 RA: 20
FM: 32
Depression OA or RA: 44 OA: 13,21
FM: 15,23 FM: 45
Unspec: 16
Anxiety OA or RA: 44 FM: 45
Personality
Extraversion OA: 13
Helplessness OA: 13
Other variables OA: 13
Prior PA OA: 21 RA: 27,46 RA: 20
FM: 15 AS: 33
OA or RA: 44
Health-related
Pain OA: 24 RA: 20 FM: 23 OA: 21 RA: 26
OA or RA: 44 FM: 15 OA or
Unspec: 16 RA: 25
Disease severity, OA: 24 FM: 23 OA: 14 RA: 20 RA: 19,26,35
duration, or FM: 23 OA: 21 FM: 30
disability OA or RA: 22,25
Unspec: 16
Perceived health OA: 13 FM: 32 FM: 15 OA or
status Unspec: 16 RA: 25
Stiffness RA: 26, 36
Fatigue FM: 23, 47 RA: 26
Body-mass index Unspec: 11,16 OA: 13,21
Social support RA: 26,36 RA: 19,35,36
OA or RA: 44 OA: 14,21
FM: 15
Environmental factors
Rural residence RA: 26

Note: Many qualitative studies included in this article described benefits and barriers most
commonly reported by people with arthritis. These variables cut across many of the categories
listed above but are not included in this table because they were not examined as correlates
of physical activity. AS, ankylosing spondylitis; FM, fibromyalgia; OA, osteoarthritis; RA,
rheumatoid arthritis; Unspec, arthritis type was not specified.
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Sociodemographic Correlates

The most commonly studied sociodemographic correlates of PA among people with
arthritis were age, education level, income, gender, and marital status. A smaller
number of studies examined race and employment status.

Age. Age was assessed in 12 of the studies, and its association with PA was
inconsistent. Age was negatively associated with PA in 5 studies: 2 studies of
OA,"314 1 of FM," and 3 in which the type of arthritis was unspecified.!’ ¢ 17 Age
was positively associated with PA in 3 studies: 1 OA'"® and 2 RA." % Age was
unrelated to PA in 3 additional studies: 1 of OA,?! 1 with participants with either
RA or OA,? and 1 of FM.%

Education and Income. Education level was assessed in 10 studies, and income
was assessed in 5 studies. Education level was unrelated to PA in 6 of the 10 studies:
3 studies of OA,'> %2 1 of RA," and 2 of FM.">? Income was unrelated to PA in
4 of the 5 studies: 2 of OA,'>* 1 of RA," and 1 of FM.? Several studies, however,
reported significant relationships. Oliver and Cronan found that in participants with
FM, having a high school education or less was associated with lower levels of
PA at their 12-month assessment (but was unrelated at baseline, 6-, and 18-month
assessments).'> In 3 studies in which arthritis type was not specified, those with
lower levels of education also had lower rates of PA.!'"- 1617 Consistent with these
associations, Neuberger and colleagues found that among participants with RA or
OA, those with lower levels of education and lower income levels reported greater
barriers to exercise.” In 1 study of OA, having a higher level of education was
associated with lower levels of PA.!8

Gender. Gender was examined in 8 studies, although it is notable that women
tended to comprise the majority of participants in studies of arthritis, particularly in
studies of FM. Gender was not associated with PA in 5 of the 8 studies: 3 studies of
OA" 1821 and 2 of RA.!*20 In the remaining 3 studies, men had higher rates of PA
than women; these studies included populations with RA?® and 2 studies in which
the arthritis type was not specified.' ¢

Marital Status. Marital status was assessed in 5 studies, with inconsistent results.
Marital status was unrelated to PA in 2 OA studies.'> ! In 1 study of RA, there was
a trend for those who were married to have higher rates of adherence than those
who were not married (i.e., widowed, single, divorced).! In 2 studies, however,
there was an inverse relationship between marital status and PA such that married
adults reported lower PA levels than adults who were not married: 1 study of RA?
and another study in which the arthritis type was not assessed (this relationship
was only seen in men).!¢

Race. Most studies included a majority of Caucasian participants. In the 2 studies
of OA in which race was examined, no significant association with PA was found.'®2'
In 2 national samples of persons with arthritis (type unspecified), African Americans
and Hispanics had among the lowest rates of participation in regular PA relative
to Caucasians.'" "

Employment Status. Employment status was assessed in 4 studies. Among per-
sons with FM, being unemployed was associated with higher levels of PA at the
baseline assessment but not at the 6-, 12-, or 18-month follow-up in an intervention
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study.’ Consistent with this association, a qualitative study of people with RA found
that being employed was perceived as a barrier to PA.?® In the other 2 studies in
which employment status was assessed, however, it was unrelated to PA among
participants with RA .22

Psychological and Behavioral Correlates

The most commonly studied psychological and behavioral correlates were self-
efficacy, perceived benefits (also called outcome expectations), perceived barriers,
mental health factors (e.g., depression, anxiety, quality of life), personality char-
acteristics, and past PA behavior.

Self-efficacy. Ten studies examined the association between self-efficacy and
PA, and most found that higher levels of self-efficacy were associated with greater
PA. In 1 study of people with RA?” and in 2 studies that had a combined sample of
people with either RA or OA,* ® higher self-efficacy for PA was associated with
greater adherence rates. Similarly, 4 studies of people with FM reported that self-
efficacy (including self-efficacy for PA, pain, function, or controlling arthritis) was
associated with higher levels of PA.'>3%32 Barlow found that self-efficacy for PA was
associated with PA both at baseline and at 6 months follow-up among people with
AS.** Only 2 studies reported a lack of association between self-efficacy and PA:
one with a sample of persons with OA (self-efficacy for arthritis management),'?
and the second in a sample of persons with RA (self-efficacy for PA).?

Perceived Benefits. Nine studies examined the relationship between perceived
benefits (or outcome expectations) and PA, and another 3 studies examined in
a descriptive or qualitative way the types of benefits that were most commonly
reported by persons with arthritis. Among people with RA, 4 studies showed that
perceived benefits and positive attitudes regarding PA were associated with higher
levels of PA,>3+% although 3 studies reported no association.!” 23" Among 2
studies in which participants had either OA or RA, a positive association between
perceived benefits and PA was reported.?>

Qualitative and descriptive studies have provided useful information regard-
ing the benefits that are most meaningful to persons with arthritis. Kamwendo and
colleague’s in-depth interviews with adults with RA found that major motivations
for PA were positive physical outcomes, such as strength, aerobic capacity, mobil-
ity, and decreased pain and stiffness; positive psychological outcomes; and social
benefits.”® In this same study, fear of losing mobility was also a major motivator.
Lambert and colleagues found that people with arthritis (type unspecified) believed
that PA not only was important for the treatment of their arthritis but also helped
them to get their minds off of their pain.*® Consistent with these findings, Jensen
and Lorish reported that the most common reasons cited for being active among
persons with arthritis (type unspecified) included feeling better, making joints feel
better, being able to perform other tasks more easily, feeling more in control, and
attempting to please important others.*

Perceived Barriers. Three studies examined the relationship between perceived
barriers and PA, and 12 studies described the barriers to PA or the most common
reasons for drop-out among persons with arthritis. One of the 3 studies found that
among adults with RA, perceiving greater barriers to PA were associated with lower
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levels of PA.3* Two studies that included a sample of adults with either RA or OA
found that barriers to PA were unrelated to actual PA.?>>

Perceived barriers to PA have typically included individual, social, and
environmental barriers. Across arthritis types, there were a number of overlapping
barriers. First, in terms of individual-level perceived barriers to PA, lack of time or
the perception of being too busy was cited by people with OA,* RA,%:3437 and AS,*
and in a combined sample of adults with RA or OA.% People with FM*? and RA,*
and those from studies in which arthritis type was unspecified® cited boredom as
a barrier to PA. Negative perceptions of PA or lack of knowledge regarding PA was
cited in people with RA*” and in samples of unspecified/combined arthritis.?> 33
Arthritis-related symptoms such as pain and fatigue were cited as barriers among
people with OA,* 4 RA,?- 23437 FM % and AS,* and in a population in which
arthritis type was unspecified.* Having other comorbid conditions was raised as
a barrier by people with OA* and RA.** %" Other less commonly cited personal
barriers to PA were personal problems (OA),* lack of motivation (RA),* and not
having privacy to perform PA (FM).*

Lack of encouragement to be physically active from important others (e.g.,
family, friends, health care providers) was cited as a social barrier to PA among
people with RA? and in a combined sample of adults with RA or OA.»

In terms of environmental barriers, factors related to facilities, such as being
too far away or inconvenient to access were cited as barriers to PA by people with
OA* and AS*' and in a combined sample of adults with RA or OA.% Weather was
also cited by people with OA* and RA® as a barrier. Finally, in a sample of adults
with AS, financial constraints were cited as a barrier to PA.*'

Mental Health Factors. Mental health variables were addressed in 9 studies, of
which 7 reported significant associations. Greater well-being or quality of life was
associated with higher levels of PA in 1 study of OA," 1 study of RA,* and another
study of FM.* Kaplan and colleagues found that in a sample of Canadian adults,
psychological distress was negatively related to PA in men (but not in women) who
had arthritis (type not specified).'¢ In 2 studies of individuals with FM, depression
was associated with lower levels of PA during at least one of their assessments.'>* In
a combined sample of people with either OA or RA, baseline depression and anxiety
were associated with lower levels of PA 3 months later.* In addition, improvements
in depression predicted higher levels of PA both 3- and 9-months later. Depression,
however, was unrelated to PA in 2 studies of OA,'*?! and both anxiety and depres-
sion were unrelated to PA in another study of women with FM.#

Personality. One study examined the association between personality and PA in
adults with OA and found that extraversion was positively associated, helplessness
was negatively associated, and other personality variables (neuroticism, agreeable-
ness, openness, and conscientiousness) were unrelated to PA.*

Behavioral Factors. Prior PA was positively associated with current PA in 6 of
7 studies: 1 study of OA,?' 2 studies of RA,?-%¢ 1 study that included adults with
either OA or RA,* 1 study of FM,' and 1 study of adults with AS.** Among the
studies that examined prior PA behavior, only 1 study in adults with RA detected
no association between prior activity and attending a multicomponent exercise
program (i.e., strength, aerobic, and flexibility) over a 2-y period.?



Physical Activity and Arthritis 245

Health-Related Correlates

Summarizing the health-related correlates of PA in persons with arthritis is chal-
lenging. A large number of measures and constructs are used, and they vary greatly
from study to study. Thus, this section summarizes only those factors that were
most commonly reported. It is also important to note that some variables—such
as pain, fatigue, impact of illness, and self-related health—are likely influenced
by psychosocial factors.

Pain. As previously noted, pain is a commonly cited barrier to PA among persons
with OA,* % RA,?337 and FM,* as well as in samples in which arthritis type is
not specified.* Although pain is a commonly cited reason for not being physically
active or for dropping out of a program, the actual association between pain and
PA has been less consistent. Four studies found that pain was associated with lower
levels of PA. In 1 study of adults with RA, greater pain level and greater frequency of
pain episodes were associated with lower levels of PA.? Severe pain was associated
with lower levels of PA in a large sample of adults with arthritis (type unspecified).'®
Minor and colleagues reported that improvements in pain were associated with
greater PA at the 18-month follow-up assessment among participants with OA or
RA.* DaCosta and colleagues also reported that pain was negatively related to PA
at the 3-y follow-up assessment (but not at baseline) for people with FM.?* Four
other studies, however, reported no association between pain and PA: 1 study of
0OA,”' 1 of RA,** 1 combined sample study,” and 1 of FM." Finally, Seckin and
colleagues found that persons with OA who reported greater pain actually engaged
in more frequent exercise in a physical therapy context.?

Disease Severity. Studies that have attempted to address disease severity or health
status have produced mixed findings. These studies have typically examined disease
duration, disease severity (self- or physician-reported), self-reported health status,
disability status, fitness, and symptoms that might be indicative of severity (e.g.,
fatigue, stiffness).

Six studies examined disease duration. In one prospective study of FM, longer
disease duration was associated with lower levels of PA at the 3-y follow-up (but not
at baseline).” In a combined sample of persons with RA or OA, disease duration
was related to higher perceived barriers to PA. In other studies, however, includ-
ing 2 of RA?35 and 1 of FM,*® no association was found between disease duration
and PA. In addition, in 1 study of OA in a physical therapy context, longer disease
duration was related to higher levels of PA.%*

Among the 5 studies that assessed disease severity via self-reports or
physician-reports, 3 found it to be negatively related to PA, including 1 study
of RA,? 1 study of a combined sample of RA and OA,** and 1 of FM.” Disease
severity, however, was unrelated to PA in 2 studies of RA.!"26

Among the 5 studies that examined perceived health status, this variable was
positively associated with PA in 3 of the studies; 1 of OA (Quality of Well-Being
Scale, QWB),"* 1 of FM (physical and mental subscales of SF-12),%> and 1 of
unspecified arthritis in women only (4-point self-rated health scale).'® Perceived
health status, however, was unrelated to PA in a sample of adults that had OA or
RA (4-point self-rated health scale)® and in a sample of adults with FM (QWB
scale).
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In 4 studies, disability was associated with lower levels of PA, including 1
study of OA," 1 of RA,* 1 of FM,® and 1 of an unspecified arthritis.'® Disability
was unrelated to PA, however, in 1 study of older adults with OA.*

In Minor et al.’s study of persons with OA or RA, higher levels of baseline
fitness were associated with higher PA at baseline and at 18 months follow-up.*
Fitness was unrelated to PA in a study of OA and older adults.?!

Symptoms that might be indicative of greater disease severity have also been
examined in 8 studies. Stiffness was unrelated to PA in 2 studies of RA,? % but
was cited as a reason for dropping out of a program among people with FM.* In a
prospective study of FM, fatigue was predictive of PA at the 3-y follow-up assess-
ment, although it was unrelated at baseline.”® Morning fatigue was also related
to lower levels of PA in another study of FM.* Furthermore, fatigue was cited as
a barrier to PA in populations with RA,”® FM,* AS,* and an unspecified type of
arthritis.*® One study, however, reported no association between fatigue and PA
among people with RA.%

Body-Mass Index. Five studies examined body-mass index (BMI) in relation to
PA. Greater BMI was associated with inactivity in 2 studies where arthritis type was
not specified,! 1 and greater BMI was associated with higher perceived barriers
to PA in a sample of adults with either OA or RA.% Obesity was unrelated to PA,
however, in 2 studies of OA.'3?!

Social Correlates

Eight studies examined the relationship between social support and PA, and two
additional studies reported that participants spontaneously raised social support
as a factor in their PA or adherence. Studies that used a PA-specific measure
of social support were more likely to find an association with PA than studies
that used generic measures of social support (e.g., social network size). Family
encouragement of a PA program was related to adherence in a sample of adults
with RA.?® Receiving information from health professionals (informational sup-
port) was related to higher levels of PA among adults with RA, but social support
from family was unrelated in this sample.** Among adults with either OA or RA,
social activity during the exercise class was related to PA at a 3-month follow-up
assessment, and friend support for PA was related to PA at a 9-month follow-up
assessment.* In 5 studies, however, various measures of social support were
unrelated to PA. Social support (generic measure) was unrelated to PA in OA,*! as
was extent of social network and satisfaction with social contact.* Family under-
standing of and assistance with PA was unrelated to PA in adults with RA," as
was family support and knowledge (related to disease rather than PA).* In a study
of adults with FM, satisfaction with social support and size of support network
were unrelated to PA.!5

In 2 studies, participants identified social factors as influential in their PA.
Kamwendo and colleague’s qualitative study of adults with RA found that encour-
agement for PA from health professionals, family, and friends was perceived as a
major motivator for PA, whereas “over-protection” by friends and family and lack
of instruction from a health care provider were seen as major barriers to PA.?® Lack
of support from family was also identified as a significant barrier to PA among a
sample of adults with either OA or RA.»
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Environmental Correlates

Few studies have examined environmental correlates of PA in persons with arthritis.
Aspects of activity facilities (e.g., inconvenient, inaccessible, too far away) were
cited by study participants as a reason for dropping out of a program or as a barrier
to PA participation among adults with OA,* a sample of adults with either OA or
RA,” and a sample of adults with AS.*' Living in a rural area was associated with
higher adherence in 1 study of adults with RA.? Finally, bad weather was cited as
a barrier to PA among adults with OA* and RA.%#

Discussion

We reviewed 36 studies that examined correlates of PA among people with OA, RA,
FM, AS, and unspecified arthritis. Sociodemographic, psychological, health-related,
social, and environmental correlates were reviewed for each type of arthritis.

In contrast to the literature of PA correlates for the adult general population,*®
sociodemographic variables were not consistently studied as correlates of PA in
people with arthritis, and when they were studied, few were significant. The lack
of associations in our review could be explained by several factors. First, samples
tended to be homogeneous. For example, studies of OA often focused on older
Caucasian adults, whereas most FM studies included middle-aged women. This
restriction in range might have limited the ability to find significant correlations. It
is also possible that other variables are more important for predicting PA in persons
with arthritis, including disease severity, pain, and limitations in mobility.

Across studies, the most commonly examined psychological variables were
self-efficacy, perceived benefits and barriers, and mental well-being. In general, each
of these variables were significant correlates of PA or adherence, consistent with the
larger body of research focused on PA correlates.*® It is important to note, however,
that null findings were somewhat common, and might be explained by many factors,
including lack of statistical power and differing measurement tools. In addition,
symptoms such as pain, fatigue, and stiffness might not pose as barriers until a
person attempts a PA program. Although many of the PA barriers in persons with
arthritis were similar to general adult populations (e.g., lack of time), other barriers
were clearly unique to this population (e.g., pain, fatigue, stiffness). These factors
could be important mediating variables in intervention studies. Indeed, Rejeski and
colleagues® found that those with greater knee pain and lower self-efficacy were
less likely to achieve positive outcomes in an exercise intervention.

Social variables were studied less often than psychological variables. Several
studies found that support from family, friends, and health care providers related
to higher PA or adherence. This relationship was not as consistent as would be
expected from the general adult population, however.*® It is likely that social support
operates in a more complex way in disease states. For example, in one qualitative
study,?® participants discussed how overprotective family members, in an attempt
to be supportive, actually interfered with PA. In addition, in all but 1 study that
reported no association, generic measures were used.

Pain was consistently associated with lower PA and adherence across arthritis
types. This finding is paradoxical. A substantial number of controlled, randomized
trials of exercise in persons with arthritis have reported modest reductions in pain
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over time (4 to 18 months).%> 123 It is plausible that perceptions of pain, either by
themselves or in combination with poor self-efficacy or depression, might cause
an individual to stop PA before the benefits of pain reduction are realized. In one
intervention study,* improvements in pain were found to predict subsequent PA,
suggesting that this outcome could be critical for people with arthritis for adher-
ence to a PA program.

Limitations of This Literature Review

Although we used standard approaches to search the literature, it is possible
that relevant articles not included in these databases were omitted. In addition,
many of the studies included were not designed to examine correlates of PA. We
chose to be inclusive because this literature is small, and these studies provided
information that might be useful in understanding factors that influence PA in
people with arthritis. Many studies included small samples and might have been
underpowered to detect associations. In addition, we included studies that varied
considerably in the choice of measures, making it challenging to compare study
results. Finally, because of the relatively small number of studies overall and the
diverse populations included, we are not able to comment on how study designs
might have impacted findings.

Recommendations for Future Research

Relatively little is known regarding factors that influence PA in persons with arthri-
tis. In fact, too few studies have been conducted to allow us to make comparisons
across arthritis types or to compare factors associated with aerobic versus strength-
training activities. We conclude this article by making recommendations for future
research in this area.

First, more qualitative studies should be conducted to understand PA barriers,
enablers, and motivators among people with arthritis. In-depth interviews and focus
groups can be particularly useful when studying populations that have received little
study because they allow one to learn what is most important to the individual, rather
than imposing beliefs on the population. Age, gender, arthritis type, socioeconomic
status, race/ethnicity, and PA level are likely to be important variables on which to
stratify in qualitative studies. To date, qualitative studies in this area have included
very small samples, ranging from 12 to 16 participants.?® 346

Second, we recommend that prospective studies be conducted to examine
temporal relationships between potential correlates and PA. PA-specific measures
for variables such as self-efficacy and social support are recommended. These
studies should be adequately powered to allow subgroup analyses, and should use
reliable and valid measures of PA. An example of this type of research is a study
by Minor and Brown, in which they were able to examine whether changes in
variables predicted subsequent PA.* Studies might benefit from explicitly testing
whether variables such as self-efficacy, outcome expectations, and pain are media-
tors of treatment effects.**! Additional studies using experimental design might
also help to explain at what point in the behavior change process variables exert
their influence.> For example, Oliver and Cronan'’ found that the same variables
had different associations with physical activity over the course of an 18-month
study. One could imagine how specific symptoms might not show an association
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with PA in a generally underactive sample, whereas these symptoms could be
important once a person begins to adopt PA, and still other symptoms and barriers
might be particularly relevant in the maintenance phase.

Finally, the context of the intervention is important to consider in future
studies. For example, a study done in the context of physical therapy found that
greater pain and longer disease duration were associated with greater compliance
to exercise therapy.? Individuals who seek out therapy and are experiencing greater
distress could be more likely to comply with treatment, whereas in the larger general
population of people with arthritis, these factors might be barriers to PA.

Conclusions

In summary, correlates of PA in persons with arthritis should be explored in greater
detail for at least 2 reasons. First, understanding the correlates of PA helps identify
subgroups who experience particularly low rates of PA.3 This information can be
used to help allocate resources toward PA promotional activities and can help to
inform the content of these activities. Second, understanding mutable correlates
of PA is useful for designing targeted PA educational campaigns, recruitment
campaigns, and interventions.*® Our findings suggest that interventions should
focus on increasing knowledge of the benefits of PA with arthritis (particularly
pain reduction and disability prevention), targeting and reducing barriers, increas-
ing self-efficacy, and working with families and health care providers to provide
PA support. Additional research is needed, however, to more fully understand the
relationships between these variables and PA across arthritis types and the role
these variables play in the context of PA interventions.
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