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Recommendations and the state of the evidence for 
physical activity interventions for adults with rheumatoid 
arthritis: 2007 to present

Rheumatoid arthritis (RA), a chronic inflam-
matory autoimmune disease, affects approxi-
mately 0.5–1% of the population in Northern 
Europe and North America, with a mean 
annual incidence of 0.02–0.05%. Global esti-
mates of RA prevalence are slightly lower [1]. 
RA-associated fatigue, muscle weakness, joint 
pain and inflammation lead to reduced func-
tion, diminished aerobic capacity, disability and 
early mortality. Mortality rates are attributable 
to multiple factors. Primary among these fac-
tors is an increased prevalence of cardiovascular 
disease associated with immune-mediated isch-
emic heart disease and accelerated atheroscle-
rosis. Additionally, patients with RA may have 
hypertension, obesity, metabolic disturbances 
and be physically inactive [2]. Physical inactiv-
ity is a modifiable and potentially potent risk 
factor. This review focuses on current literature 
regarding physical activity in adults with RA 
and interventions to promote physical activity 
in this population.

Definitions of physical activity 
& exercise 
Physical activity refers to physical motion pro-
duced by skeletal muscles that produces energy 
expenditure from minimal to maximal inten-
sity. Exercise is commonly referred to as a pur-
poseful, planned behavior that results in energy 
expenditure. While exercise interventions may 
or may not be supervised, most physical activ-
ity interventions are incorporated into leisure 
time and lifestyle behaviors and are generally 
unsupervised. 

Evidence for the benefits of exercise
Exercise and physical activity are known to 
impact the immune system. Participation in 
exercise leads to the production of pro- and 
anti-inflammatory cytokines such as TNF-a, 
IL-1, IL-1ra, IL-6 and IL-10. Changes are also 
evident in leukocyte subsets such as neutrophils, 
lymphocytes including T, B and NK cells, and 
monocytes and plasma concentrations of CRP. 
The impact of exercise on immune response is 
proportional to the magnitude of exercise, with 
the greatest changes apparent following strenu-
ous and eccentric exercise. Endurance training 
appears to decrease the resting levels of many 
inflammatory markers. Thus, exercise inten-
sity, duration and mode can lead to differential 
impacts on the immune system. These data form 
the basis for exercise recommendations in adults 
with RA and other chronic illnesses [3].

RA-associated inflammation is associated with 
accelerated atherosclerosis. While the precise 
mechanism for this trend is uncertain, research-
ers postulate that high-grade systemic inflamma-
tion leads to vascular and metabolic effects [2]. 
Physical activity and exercise have been shown to 
improve myocardial contractility. Additionally, 
inflammation can lead to rheumatoid cachexia or 
diminished lean muscle mass, which significantly 
affects muscle force production and function [4].

Data regarding exercise interventions for 
persons with RA demonstrate that exercise is 
both safe and effective in enhancing function, 
improving cardiovascular capacity, muscle 
strength and lean muscle mass, and increasing 
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quality of life [2–8]. Exercise also reduces fatigue 
and symptoms of depression [8]. Conn et al. in 
a meta-ana lysis of 28 studies of physical activity 
interventions for adults with arthritis (including 
osteoarthritis and RA) published from 1970 to 
2005, reported effect sizes of 0.69 for physical 
activity, 0.49 for pain and small effect sizes for 
function (0.14; intervention vs control). These 
data suggest that interventions to promote physi-
cal activity provide modest benefit for adults 
with arthritis. Separate analyses for adults with 
RA were not conducted [9]. 

Hurkmans et al. conducted a Cochrane review 
of eight randomized controlled trials (RCTs) of 
aerobic and dynamic strengthening exercises spe-
cifically designed for adults with RA to determine 
the effectiveness of exercise on aerobic capacity, 
pain and function. Data from 575 adults with 
low-to-moderate RA disease activity were ana-
lyzed. The authors reported a large significant 
effect for short-term aerobic capacity, defined as 
programs 12 weeks in length (pooled effect size 
0.99 [95% CI: 0.29–1.68]), immediately follow-
ing the intervention and a nonsignificant trend for 
positive effect on functional ability (pooled effect 
size of 0.03 [95% CI: -0.46–0.51]) for supervised 
land-based programs of short duration. Results 
for programs of longer duration and for short-
term aquatic exercise were less impactful [7]. In 
another meta-ana lysis of 14 RCTs of aerobic 
exercise in 1040 patients with stable RA, Baillet 
and colleagues reported significant improve-
ments in function (standardized mean difference 
[SMD] = 0.24), pain (SMD = 0.31) and quality 
of life (SMD = 0.39) with no deleterious effects 
to joints [6]. Evidence synthesized for the develop-
ment of a recent clinical practice guideline for RA 
supports these findings [10]. Of the 382 studies 
incorporated into the guidelines, data from RCTs 
of aerobic exercise and dynamic strength training 
supported the use and positive benefits of exercise 
to manage symptoms of RA [10].

Recommendations for the 
management of RA: implications for 
exercise & physical activity
Physical activity and exercise are known to 
reduce the risk of cardiovascular disease and 
are recommended for all people, regardless of 
health status. The American Heart Association 
and the American College of Sports Medicine 
recommends 30 min of moderate intensity exer-
cise five-times per week to prevent heart disease 
[11]. The US CDC has published physical activ-
ity recommendations for persons with arthri-
tis based on a synthesis of data from studies of 

physical activity and exercise. Patients with RA 
and other arthritic conditions are encouraged 
to engage in either 30 min of moderate exercise 
five-times per week or 30 min of vigorous exer-
cise three-times per week [101]. These recommen-
dations parallel those of the American College 
of Sports Medicine [11].

Recognizing the benefits of physical activity 
and exercise on muscle force production, pro-
motion of lean muscle mass, aerobic capacity 
and reduction of cardiovascular disease in RA, 
numerous professional organizations include 
exercise and physical activity in their RA dis-
ease management guidelines. However, these 
guidelines are less prescriptive about the use 
of physical activity or exercise. For example, 
the European League Against Rheumatism 
(EULAR) provides a general statement about 
the use of nonpharmacologic interventions as 
adjuncts to medications and promotes the use 
of exercise and physical activity for the manage-
ment of RA [12]. The Royal Australian College 
of General Practitioners and the Australian 
National Health and Medical Research Council 
also support the use of exercise. These guidelines 
do not provide specific parameters for physical 
activity participation. Instead, these guidelines 
emphasize consideration of the patients’ needs 
and preferences regarding exercise and physical 
activity [13]. The Pan-American League Against 
Rheumatism states that equal importance should 
be placed upon nonpharmacologic interventions 
and medical therapy, and therefore encourages 
physical therapy and exercise. Explicit param-
eters for physical activity and exercise prescrip-
tion are not provided (Table 1) [14]. Despite the 
role of exercise and physical activity for reduc-
ing symptoms and long-term consequences of 
RA, RA practice guidelines, in general, do not 
provide parameters to help guide patients and 
providers to select the best exercise and physi-
cal activity prescriptions. In particular, details 
regarding appropriate intensity, frequency, mode 
and duration of exercise and physical activity are 
lacking, in part owing to the state of the research 
in this area [9].

Estimates of physical activity 
participation in persons with RA
Individuals with arthritis are less physi-
cally active than their healthy counterparts. 
Information from the National Health Interview 
(NHIS), a large US population-based survey, 
reports the age-adjusted prevalence of seden-
tary lifestyles as 51.2% among persons with 
arthritis compared with 27.2% in the general 
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US population [15]. Additionally, approximately 
44% of US adults with arthritis report no lei-
sure time physical activity, 8% more than adults 
without arthritis (36%). This trend is seen glo-
bally. In a large cross-sectional study of 10,755 
healthy Swedish adults and those with chronic 
diseases, similar disparities in physical activity 
participation were reported [16]. Of the 10,755 
participants in the study, 1125 were diagnosed 
with RA, 526 with chronic obstructive pulmo-
nary disease, 2149 with diabetes mellitus and 
6960 were healthy adults. Leisure time physical 
activity was measured using a four-item scale:

�� Sedentary (mostly sitting down or low activity 
2 h a week)

�� Moderate exercise (low activity 2 h a week)

�� Moderate regular exercise (high activity 
30 min, one- to two-times a week)

�� Regular exercise and training (high activity 
30 min performed three-times a week)

Responses to this item were then dichot-
omized into low activity level (responses one and 
two) and high activity level (responses three and 
four) [17]. The authors found physical activity 
levels were lower among persons with RA (25.6 
vs 39.8%) compared with healthy individuals. 
Importantly, individuals with RA also reported 
greater activity limitations when compared with 
all patient groups [16]. In The Netherlands, van 
den Berg conducted an observational study of 
400 adults with RA to determine whether or 

not they were physically active and to identify 
the type of physical activities that individuals 
with RA engage in. Of the 252 individuals who 
responded to the survey, 201 (80%) reported 
they engaged in some form of physical activity. 
Supervised exercise performed in groups and 
unsupervised leisure activities such as bicycling, 
walking and swimming were ranked the most 
favorable [18]. Despite the known benefits of 
physical activity, adults with RA are less active 
than healthy counterparts and some data sug-
gest that those who engage in modest levels of 
physical activity prefer leisure time activities.

Self-report & objective measures of 
physical activity
Measurement of physical activity is obtained 
using indirect techniques such as self-report 
questionnaires and through the use of motion 
acquisition devices such as accelerometers. An 
accelerometer is a small computerized device 
worn at the waist or on the arm that digitally 
records the acceleration of motion of the body 
during routine activities and exercise. Some 
accelerometers are uni-axial, capturing move-
ment in a single plane of motion. Tri-axial 
accelerometers capture motion in all three 
planes (frontal, saggital and transverse) and 
tend to provide more precise estimates of move-
ment. Commercial accelerometers categorize 
data into exercise bouts or counts. These counts 
are then converted into metabolic equivalents 
(METs) to provide an estimate of the ratio of 

Table 1. Published recommendations for physical activity and rheumatoid arthritis management guidelines.

Professional organization Recommendations Ref.

American College of Rheumatology (ACR) No mention of physical activity
Physical therapy is recommended

[50]

American College of Sports Medicine and American 
Heart Association

Physical activity specific. Recommends 30 min of moderate physical 
activity five-times per week or 20 min of vigorous aerobic physical 
activity three-times per week

[11]

British Society of Rheumatology (BSR) Aerobic exercise should be encouraged with the caveat that one needs 
to be careful about minimizing joint destruction

[51]

Royal Australian College of General Practitioners and 
the Australian National Health and Medical Research 
Council

General physical activity and exercise are encouraged. Individualized 
exercise that incorporates patients’ needs and preferences are 
encouraged to reduce the adverse effects of the disease on muscle 
strength, endurance and aerobic capacity

[13]

Latin American Rheumatology Associations of the 
Pan-American League of Associations for 
Rheumatology (PANLAR) and the Grupo 
Latinoamericano de Estudio de Artritis Reumatoide

Guidelines emphasize the important role of nonpharmacological 
interventions – equal in importance to medical management. 
Recommends physical therapy and exercise. No specific mention of 
physical activity

[14]

European League Against Rheumatism and Early RA 
(EULAR)

Nonpharmaceutical interventions can be used as adjuncts to medical 
therapy and include dynamic exercises, occupational therapy and 
hydrotherapy

[12]

RA: Rheumatoid arthritis.
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work metabolic rate to resting metabolic rate. 
Resting metabolic rate is defined as one MET 
or 1 kc/kg/h, whereas walking at a self-deter-
mined pace on level ground is estimated to be 
equivalent to three METs [102]. MET is the 
standard measurement used in exercise science, 
physical therapy and cardiovascular medicine 
for determining energy output. 

Accelerometers provide an objective mea-
surement of physical activity and record 
behaviors such as the frequency and duration 
and intensity of physical activity along with 
episodes of sedentary behavior. This is accom-
plished through a data reduction process in 
ana lysis. As such, accelerometry has become 
the gold standard for physical activity assess-
ment in large epidemiologic studies. However, 
the use of accelerometers for physical activity 
assessment in persons with RA presents unique 
challenges owing to the relatively sedentary life-
styles of these patients [19,20]. Seminak et al. in 
an ana lysis of 107 persons with RA reported 
the need to increase the nonwear threshold 
or periods of time with minimal or ‘0’ activ-
ity often corresponding to periods when the 
device is not being worn or when movement 
is so minimal it is difficult to detect [19]. In 
general population studies this ‘nonwear’ time 
is set at 60 min to allow for episodes when 
the individual is essentially sedentary but still 
wearing the device. This threshold is neces-
sary as the accelerometer may not be able to 
distinguish between sedentary behavior and 
nonwear. Based on data ana lysis from these 
107 subjects with RA, the authors recommend 
setting the nonwear threshold to 90 min for 
persons with RA. Despite its challenges, accel-
erometers have gained in popularity as they 
provide more detailed information about physi-
cal activity behavior and are relatively easy to 
use. New mobile versions of accelerometers via 
cellphone applications and PDAs are reaching 
the market and provide more opportunities for 
e pidemiologic research in this area.

Numerous self-report measures of physi-
cal activity exist and vary from instruments 
evaluating attributes of neighborhood environ-
ments that promote physical activity such as the 
Physical Activity Neighborhood Environment 
scale [21] to questionnaires that quantify physical 
activity participation such as the International 
Physical Activity Questionnaire (IPAQ) [22–24] 
and Behavioral Risk Factor Surveillance System 
(BRFSS) [25,101]. The IPAQ survey assesses a 
number of physical activity domains includ-
ing leisure time and domestic, occupational 

and transport-related activities, and allows for 
quantification of these activities as low, moder-
ate or vigorous. The survey also collects infor-
mation on sedentary behaviors such as sitting 
time. A total summed score is generated from 
the responses and expressed in METs. Validation 
studies comparing IPAQ responses with accel-
erometer-derived estimates of physical activity 
report varied results. Hagstromer et al. recruited 
980 individuals aged 18–65 years to assess the 
validity of the IPAQ. All subjects completed the 
IPAQ and wore an accelerometer for 7 consecu-
tive days. Significant low-to-moderate correla-
tions were found between the two estimates of 
physical activity (r = 0.07–0.36). The authors 
noted the IPAQ data tended to record higher 
values for sitting and vigorous intensity physical 
activity compared with the accelerometer [26]. 
Despite some of the limitations of the IPAQ, 
this survey has been translated and used in large 
international comparison studies of physical 
activity and is considered to be a useful meas-
ure for epidemiologic studies of physical activity 
participation [22–24].

The BRFSS survey has been used in large epi-
demiologic cohort studies of healthy populations 
and persons with arthritis. The CDC has used 
the BRFSS for over a decade to assess the preva-
lence and impact of arthritis on physical activity. 
The BRFSS appears to be a reliable and valid 
estimate of physical activity [25,101]. In a 2007 
study, 60 individuals completed the BRFSS sur-
vey three-times via phone interview over a 22-day 
period. All subjects wore a pedometer and an 
accelerometer, and completed a daily activity log. 
The results indicated that the test–retest reliabil-
ity varied by activity type (r = 0.35–0.53 for mod-
erate activity; r = 0.80–0.86 for vigorous activity; 
and  r = 0.67–0.84 for recommended activity) 
[27]. In sum, a variety of well-validated and reli-
able instruments exist to assess self-reported 
physical activity. While they have proven to be 
useful in large epidemiologic studies, a combina-
tion of accelerometry and self-report measures 
may provide the most useful clinical profile of 
physical activity behaviors in RA. 

Factors associated with physical 
activity participation in persons 
with RA
By definition, physical activity requires active 
personal engagement. Unfortunately, not 
all individuals are successful at maintaining 
an active lifestyle, especially those with RA. 
Physical activity interventions can be catego-
rized as educational, behavioral (counseling) or 
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environmental (e.g., policy) and are designed 
to target immediate outcomes such as health 
behaviors and, ultimately, health outcomes 
(Figure 1). Numerous theories have been proposed 
to conceptualize the relationship between psy-
chosocial factors and health behaviors. Recent 
studies have used elements of the self-determi-
nation theory to examine factors associated with 
physical activity participation. The self-deter-
mination theory postulates that engagement in 
and maintenance of physical activity is directly 
related to whether or not an individual has an 
autonomous or coerced regulation style and if 
an individual actively establishes health behav-
ior goals [28]. To assess this theory, Hurkmans 
and colleagues surveyed 271 patients with RA 
recruited from three hospital outpatient clinics 
and found that younger individuals who dis-
played autonomous behavior regulation by set-
ting their own goals for physical activity were 
more likely to engage in physical activity [29]. 
To examine the impact of attitudes and beliefs 
about physical activity, Erlich-Jones enrolled 
adults with RA in a cross-sectional study and 
found patients who were motivated (p = 0.007) 
or who perceived positive benefits for physical 
activity (p < 0.05) reported higher levels of 
physical activity engagement, adjusting for age, 
sex, BMI, race and disease activity [30]. The data 
emphasize the importance of addressing beliefs, 
attitudes and perceptions of physical activity 
when developing physical activity programs. 
Patients’ perceptions of diminished joint health 
due to exercise also influences their exercise/
physical activity behaviors. Using a qualitative 
approach, Law and colleagues recruited 18 sub-
jects (six male) to participate in focus groups 
to explore perceptions about exercise and RA. 
The data indicated that patients with RA were 
cognizant of the benefits of exercise but felt their 
healthcare providers were uncertain of which 
exercises they should perform and unclear 
about the impact of specific exercises on joint 
integrity. Patients were concerned that exercise 

may cause harm to their joints and exacerbate 
their RA. Patients also reported that they often 
avoided exercise when their joints were painful 
[31]. While these studies were cross-sectional 
in nature and exploratory, the data suggest 
clear and direct information is needed for both 
patients and healthcare team members about 
the use of exercise for adults with RA. 

Perceived quality of life is also linked with 
engagement in physical activity. Kruger et al. in 
a large observational study examining quality of 
life and physical activity among 9173 US adults 
reported that health-related quality of life was 
lower among less physically active adults after 
adjusting for other potential confounders [32]. 
In a large international cross-sectional study 
of 5235 patients with RA from 21 countries, 
Sokka et al. reported that physical inactivity 
was associated with: older age, more comor-
bidities, less education, female gender, obesity, 
poor function, fatigue, pain and greater RA 
disease activity. In their study, only 13.8% of 
all patients exercised three or more times per 
week. In 19 of the 21 countries, between 60 and 
80% of patients with RA engaged in no regular 
physical activity [33]. The data from these tri-
als point toward the need to promote physical 
activity participation in adults with RA and, in 
doing so, patients may experience improvements 
in quality of life.

Due to the fluctuating nature of the disease, 
a major focus of RA management is patient 
education regarding self-management, includ-
ing physical activity pacing. Physical activity 
pacing involves regular rests and titration of 
activity in response to disease flares. A recent 
cross-sectional study designed to assess physi-
cal activity pacing in adults with RA suggests 
that this may not be the ideal strategy. Because 
patients with RA in this study already demon-
strated low physical activity levels, the patients 
were essentially sedentary after self-pacing [34]. 
However, this is a single study and cannot stand 
alone. When one combines the epidemiologic 

Information and 
education

Environmental 
and health policy 

Behavioral 
and social 

Physical 
activity 

Intermediate outcomes
Improved aerobic fitness
Decreased BMI
Enhanced skill-based 
fitness
Improved metabolism
Better mood  

Health outcomes
Reduced mortality
Reduced morbidity
Improved quality 
of life

Figure 1. Pathway for promoting physical activity in persons with rheumatoid arthritis. 
Data taken from [55].
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data about physical inactivity in adults with RA 
seen across the globe with the results of this 
study, the data support the fact that healthcare 

providers need to be cognizant of current physi-
cal activity levels prior to counseling patients 
about activity pacing (Table 2). 

Table 2. Studies assessing psychosocial factors influencing physical activity participation in adults with 
rheumatoid arthritis (2007–present).

Study (year) Design & sample Objective Outcomes Ref.

Brodin et al. 
(2009)

Qualitative semi-structured 
interviews
n = 9 persons with RA aged 
21–82 years
Country: Sweden

To ascertain how patients 
perceive exercise

Four different ways to determine intensity of PA: 
focus on alterations of bodily features; focus on 
will power and awareness; focus on type and 
performance of activity; and focus on 
consequences of the disease. Discrepancy 
between health professionals and patients

[52]

Cuperus et al. 
(2012) 

Cross-sectional
n = 30 persons with RA
Country: The Netherlands

To examine the relationship 
between activity pacing and 
physical inactivity 

PA levels assessed by self-reported measures were 
significantly higher than when assessed by an 
accelerometer-based activity monitor. Activity 
pacing was associated with lower levels of PA

[34]

Ehrlich-Jones 
et al. (2011)

Cross-sectional 
n = 185 persons with RA
Country: USA

To determine relationship 
between beliefs, motivation 
and worries about PA

Stronger beliefs about the effectiveness of PA for 
managing arthritis and increased motivation to 
engage in PA are related to higher levels of PA 
participation

[30]

Hurkmans 
et al. (2010)

Cross-sectional mailed 
survey
n = 271 patients with RA
66% female
Country: The Netherlands

To determine relationship 
between current PA, preferred 
regulation style and 
supportiveness of the patients’ 
rheumatologists

Younger age, female sex, higher education level, 
shorter disease duration, lower disease activity 
and a more autonomous regulation were 
associated with more PA. Younger age and a 
more autonomous regulation were significantly 
associated with higher levels of PA (p < 0.001 and 
p < 0.050, respectively).

[29]

Hurkmans 
et al. (2011)

Cross-sectional
n = 370 healthcare 
providers including: 
rheumatologists (n = 126), 
nurses (n = 132) and 
physical therapists (n = 112) 
Country: The Netherlands

To examine the extent that 
healthcare providers promote 
PA in patients with RA and how 
they perceive their 
competencies and educational 
needs

More than 90% of providers agreed that PA is an 
important health goal for RA patients and 
regularly advised their patients to engage in PA

[53]

Law et al. 
(2010)

Qualitative focus groups
18 adults with RA 
(6 male and 12 female)
Country: UK

To explore RA patients’ 
perceptions of the effects of 
exercise on joint health

Patients are aware of the benefits of exercise and 
impact on joints but they believed healthcare 
providers were uncertain of the impact of specific 
exercises on joints 

[31]

van den Berg 
et al. (2007)

Observational study
n = 400 persons with RA
Country: The Netherlands

To determine the proportion of 
people meeting the Dutch 
public health recommendation 
for PA (moderate PA for 30 min 
on ≥5 days/week) and total 
minutes of PA per week were 
calculated. Data compared with 
representative sample of the 
general Dutch population

252 patients responded. The proportion of 
patients meeting PA recommendations was 
similar to that of the general population (57% in 
categories 45–64 years; 59% in categories ≥65 
years and 58% in the total groups). Average 
number of PA minutes per week was significantly 
lower in RA population among 45–64 year olds 
(1836 vs 2199, respectively; p = 0.001)

[18]

Vervloesem 
et al. (2012)

Observational study 
n = 154 ambulatory care 
patients with RA
Country: Belgium

Patients divided into two 
groups based on willingness to 
participate in an exercise 
program completed 
questionnaires to determine 
barriers to exercise

73% indicated they were willing to participate in 
an exercise program. Positive responders were 
more often female (p  <  0.05), and had a higher 
education (p <  0.05). In the negative responders, 
higher scores were found in the general health 
perception (54.7 vs 47.4) and vitality (61.6 vs 
53.7) and they reported lower reassuring 
thoughts (11.9 vs 12.9) compared with the 
positive responders (all p  < 0.05)

[54]

PA: Physical activity; RA: Rheumatoid arthritis.
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Rheumatoid arthritis + rheum$ + exercise +
physical activity
2007–1 February 2012

Physical activity + rheumatoid arthritis +
rheum$ + physical activity interventions +
2007–1 February 2012
137 articles 

Excluded
Commentaries

Literature reviews
Systematic reviews

Correlational case studies
Nonintervention studies

Non-English
122 articles

 

 
Physical activity + rheumatoid arthritis +
randomized controlled trial and clinical trials
15 studies 

Figure 2. Results of literature search on randomized and controlled trials of physical 
activity interventions in rheumatoid arthritis.

Clinical studies of interventions to 
promote physical activity in persons 
with RA
Physical activity is a complex behavior involv-
ing psychosocial and environmental factors. 
Therefore, interventions to promote physical 
activity in RA may target providers or may 
target patients’ knowledge, self-management 
skills, environment or motivation/self-deter-
mination. Given that the meta-analyses and 
reviews published covered articles from 1970 to 
2006, a search of interventions currently used 
to promote physical activity in persons with RA 
was performed using the following databases 
(Medline, PubMed, EMBASE, Cumulative 
Index to Nursing & Allied Health Literature, 
PsychInfo and the Cochrane Library) for pub-
lished papers from 2007 to February 2012. The 
Medical Subjects Headings (MESH) terms used 
in combination were ‘RA,’ ‘rheum$’, ‘physical 
activity’, ‘physical activity intervention’ and 
‘exercise’. The initial search yielded 1359 papers 
(Figure 2). The search was then restricted to 
studies focusing on activity interventions. Full 
articles were obtained for assessment when the 
articles met the inclusion criteria. The inclusion 
criteria were:

�� Studies published in English

�� Studies of physical activity interventions or 
whole body exercise or studies that aimed to 
promote physical activity

�� Studies involving RA patients

Studies of persons with other inflammatory 
arthritis, connective tissue disease or degen-
erative arthritis were excluded if adults with 

RA were not included or if the data was not 
analyzed separately for this subset. Studies 
that focused on modalities and other nonphar-
macologic interventions plus physical activity 
were also excluded. If the title and abstract did 
not provide sufficient information to discern 
eligibility then the full-text manuscript was 
examined. Conference proceedings and disser-
tations were not included. Due to the dearth of 
randomized controlled studies of interventions 
to promote physical activity, both randomized 
and controlled clinical trials of interventions 
of physical activity are included and discussed. 
Studies were ranked for quality using the Jadad 
scale [35].

In total, 15 articles were identified describ-
ing physical activity interventions. Of these, ten 
studies (67%) were RCTs [4,36–44], three were 
follow-up studies to an RCT [45–47] and the 
remaining studies were clinical trials of interven-
tions (CTs) [48,49]. Ten studies tested an exercise 
intervention [4,36,37,40–44,48,49]. Of these studies, 
one was a multicenter study [42] and one used a 
team approach [37]. The intervention duration 
of the ten physical activity and exercise trials 
varied from 4 weeks to 1 year, with four stud-
ies testing interventions lasting 1 year. A fairly 
equal number of studies selected a strengthening 
program or aerobic capacity training program 
as the mode of intervention, although dose, 
frequency and intensity, and level of supervi-
sion of exercise varied across trials. One study 
combined both aerobic training and dynamic 
strength training [43]. Among the RCTs of exer-
cise interventions, two studies compared home 
exercise to supervised exercise programs [40,41], 
the remaining studies used usual care and one 
a waitlist control [37]. The majority of the RCTs 
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were of good quality with a Jadad score of three 
out of five (Table 3) [35].

Although study outcomes examining the 
impact of exercise (aerobic or strengthen-
ing) on health varied, the majority of studies 
assessed function, general health and disease 
activity (Table 4). Measurements of function usu-
ally included a combination of validated self-
report measures and performance tests. Disease 
activity was assessed with laboratory markers 
(CRP, sedimentation rates and cytokines) or 
a combination of immune markers and joint 
assessments. Two studies formally assessed joint 
damage using radioagraphs [36,45]. In each study, 
the intervention included a dynamic exercise 
program. deJong et al. evaluated the impact of 
unsupervised long-term high-intensity exer-
cise versus usual care and found no significant 
increase in joint progression with exercise [45]. 
However, if joint damage was evident at the 
start of the trial some changes in joint integrity 
were evident. Baillet et al. examined the impact 
of short-term (4 weeks) dynamic exercise based 
on the recommendations for exercise published 
by the American College of Sports Medicine [11] 
versus a conventional joint exercise program and 
reported no changes in joint integrity with exer-
cise at the 12-month follow-up and no adverse 
events [36]. 

No studies reported an increase in disease 
activity with exercise. Regardless of the inter-
vention type (exercise/physical activity or 
counseling to promote physical activity), stud-
ies demonstrated improvements in improved 
function, enhanced general health (mood state) 
or perceived health, muscle strength (includ-
ing lean muscle mass) and aerobic capacity 
(improvements in timed walk or aerobic fit-
ness). Studies incorporating dynamic exercise 
tended to yield greater gains in muscle strength, 
whereas studies incorporating aerobic activities 
yielded greater gains, regardless of study dura-
tion, in aerobic capacity when the treatment 
subjects were compared with control subjects. 
Studies with interventions of longer duration 
(1 year) tended to report significant changes in 
measured outcomes. For the majority of studies, 
benefits were found immediately after the inter-
vention and generally did not persist at follow-
up. Five studies (33%) employed an interven-
tion lasting 3 months or less [36,37,40,41,48]. Of the 
two  follow-up studies of exercise interventions, 
the exercise intervention lasted 2 years [45] and 
24 weeks [47]. Lemmey et al.’s study evaluated 
the long-term benefits of a high intensity, pro-
gressive, resistive exercise program performed 
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twice a week for 24 weeks on muscle mass and 
function [47]. At the 3-year follow-up, interven-
tion subjects remained more fit (greater lean 
muscle mass) and demonstrated similar walk-
ing speeds as noted following the intervention. 
Follow-up assessments of the two intervention 
studies suggest some maintenance of primary 
outcomes at follow-up [45,47].

Five studies used a counseling interven-
tion or education to promote physical activity 
[37–39,42,46]. Of these, one combined a condition-
ing exercise program and education [37]. The 
other studies focused on counseling or coaching 
interventions [38,39,42] and one was a follow-up 
study to the primary counseling intervention 
[46]. Feinglass compared counseling for physical 
activity via coaches to physician advice regard-
ing physical activity and assessed subject partic-
ipation in physical activity using accelerometers 
[39]. The authors reported significant improve-
ments in physical activity participation after 
6 months, especially among subjects who were 
less active at baseline. Sjöquist et al. used a mul-
ticenter approach to assess the impact of a year 
long person-based coaching intervention ver-
sus control. Subjects in the control group could 
seek physical therapy on their own or engage 
in group exercises [46]. Of the 228 adults with 
RA who were recruited, data from 146 were 
available for the ana lysis. The data suggested 
significant improvements in perceived health 
following the intervention. These results were 
more dramatic for those who had more severe 
disease symptoms at baseline. A follow-up study 
suggested improvements were not maintained 
long term. 

Discussion
Exercise and physical activity are related but 
different constructs, as exercise is one subset of 
physical activity. The majority of studies in RA 
focus on varied modes of exercise to promote 
health outcomes such as strength, aerobic capac-
ity, pain and perceived health. Despite the het-
erogeneity of interventions, exercise and physical 
activity studies do not report adverse events or 
exacerbation of RA disease. Measurement of 
physical activity, particularly in persons with 
RA, is difficult because adults with RA are rela-
tively inactive. However, accelerometers appear 
to be a promising and more objective means of 
documenting physical activity. These devices 
are not commonly used in clinical settings due 
to cost, but provide a means of documenting 
physical activity behaviors across a spectrum of 
classifications (sedentary, lifestyle, moderate and 

vigorous). Numerous physical activity surveys 
exist and may be the best method for document-
ing physical activity participation in large epi-
demiologic studies. Among those available, the 
IPAQ appears to be used most internationally 
and has established reliability and validity in 
many languages. 

Similar to the data on physical activity 
interventions among healthy adults, physical 
activity and exercise interventions appear to 
have short-term benefits for persons with RA 
with respect to function, perceived health sta-
tus, aerobic capacity and quality of life. There 
were no reported deleterious effects on disease 
activity or joint pain. Joint damage was less 
frequently evaluated, perhaps owing to associ-
ated costs of radiographs. Studies examining 
psychosocial factors associated with physical 
activity participation emphasize the need for 
a multimodal approach to physical activity 
interventions, combining behavioral strategies 
with exercise. Interventions to promote physical 
activity (through counseling or coaching) are 
scarce. Those that do exist indicate that such 
strategies may be effective in promoting physi-
cal activity participation, although l ong-term 
benefits are unclear. 

Conclusion
Physical activity, whether supervised exercise or 
activity incorporated into daily lifestyles is an 
important component of RA management. The 
data on exercise has consistently demonstrated, 
through meta-analyses and systematic reviews, 
that exercise promotes health without exacer-
bating disease activity and pain. Management 
guidelines published by professional societ-
ies encourage physical activity and exercise 
for adults with RA but do not include details 
regarding physical activity. Thus, many health-
care providers are unclear as to the best activ-
ity prescriptions to give their patients with RA. 
Coaching and counseling for physical activity 
appears to have a positive impact on physical 
activity participation. More studies to assess 
long-term impacts and best practices in coach-
ing for  physical activity in RA are needed.

Future perspective
Given the advances in technology for monitoring 
physical activity, patients may soon be able to accu-
rately and objectively track their physical activity 
patterns and help rheumatologists to identify those 
patterns with respect to immune response and dis-
ease progression. This information combined with 
pharmacologic advances in RA may drastically 
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reduce RA-associated disability and positively 
impact cardiovascular risk in RA.
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Executive summary

 � Physical activity participation in persons with rheumatoid arthritis is suboptimal.

 � Medical organizations recommend the use of physical activity to manage symptoms of rheumatoid arthritis, but details pertaining to 
the correct dose, frequency and duration are lacking.

 � Providers’ lack of clarity and specificity about physical activity guidelines may impact patients’ physical activity behavior.

 � Physical activity measurement in rheumatoid arthritis presents challenges due to the low levels of activity participation evident in this 
population.

 � Accelerometry is considered the gold standard for objectively assessing physical activity, although it is costly and requires training to 
analyze data.

 � Interventions to promote physical activity participation include information/education, counseling and behavioral approaches.

 � Modes of delivery of physical activity interventions vary from telephonic counseling to structured interventions using peers as well as 
healthcare providers.

 � Data on the effectiveness of physical activity interventions is limited compared with information on structured supervised exercise 
programs, but provide promising benefits with respect to improved function, mood and quality of life.
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