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Disease Overview  
 

Rheumatoid arthritis (RA) is an “inflammatory disease that causes swelling, stiffness, and 

loss of function in the joints.”9 Although the disease affects multiple body systems, this paper 

will focus on its influence on the musculoskeletal system. The common feature of RA is 

persistent polyarthritis that affects the hands and feet.6 Joints may appear swollen and patients 

may demonstrate a loss of range of motion in the involved joints.15 Individuals with RA may also 

have observable joint deformities in the affected joints.2  

Estimates suggest that RA affects 1.3 million adults in the United States, representing 

0.6% of the population.11,18 Worldwide, it is estimated that RA affects 1% of the population.6,7 In 

general, autoimmune diseases affect women more than men, and the same is true for rheumatoid 

arthritis.26 The sex ratio is typically around 3:1 (female:male).26 

RA is a “multisystem disorder of unknown etiology, characterized by chronic destructive 

synovitis”11 (p. 17) The immune system, which normally fights infection, attacks the synovial 

lining of joints in patients with RA.11 RA causes the joints to become stiff, swollen, and painful; 

the joints of the feet and hands are usually affected first.11 Although the etiology of RA is 

unknown, it is hypothesized that the disease is the result of an “interaction of genetic 

susceptibility, environmental triggers, and chance.”6 (p. s129) 

Among the genetic factors linked to increased susceptibility to RA, the strongest genetic 

risk factor is found within the human leukocyte antigen (HLA) complex, specifically the HLA-
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DRB1 allele.16 Another significant genetic contribution comes from the protein tyrosine 

phosphatase N22 (PTPN22) gene.1 Tumor necrosis factor alleles have also been linked to RA.23  

A variety of environmental triggers have been identified as potential triggers for RA. 

Evidence suggests that environmental factors related to gender have an influence on individuals 

who may be more susceptible to RA.23 Female sex hormones influence one’s susceptibility to 

RA.23 Women who actively take oral contraceptives have a lower incidence of RA compared to 

those who do not take oral contraceptives.6,7,23 Additionally, the immediate postpartum period 

after pregnancy has been identified as a risk period for developing RA.23 Furthermore, women 

who breastfeed after their first pregnancy appear to have an increased risk of RA. 6,7,23 

Subfertility also places women at higher risk of developing RA.23 Other potential environmental 

triggers include viral infections, such as the Epstein-Barr virus, parvovirus, and bacterial 

infections.7 (p. s297), 23 There is also evidence of interactions between genetic factors and 

environmental factors. For example, there is an increased incidence of RA in HLA-DRB1 

individuals who smoke.16 Numerous studies have looked at the presence of other comorbidities 

that present more frequently in patients with RA. The most widely investigated include other 

autoimmune diseases, type 1 or insulin-dependent diabetes and autoimmune thyroid disease.23 

The diagnosis of RA is primarily based on physical examination findings.7 The most 

current classification criteria for RA includes morning stiffness, joint involvement, serology, 

acute phase reactants, and the duration of symptoms.7 Each criterion is scored based on the 

patient’s clinical presentation and a score of ≥6/10 contributes to a diagnosis of RA.7 See 

Appendix A for a complete overview of the classification criteria.7  
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Physical Therapy Management 

There are numerous pharmacological interventions (disease modifying anti-rheumatic 

drugs and biologic agents) that effectively reduce signs and symptoms of rheumatoid arthritis 

(RA) and help prevent or mitigate joint destruction, but physical therapy is also an important 

component in disease management. RA has a substantial impact on quality of life, function, and 

productivity and research suggests that physical therapy can influence these and other health 

domains.13  

With the hands being commonly affected by RA, studies have investigated the 

effectiveness of hand exercises used in addition to usual care. In one study, an exercise program 

included five exercises session with a physical or occupational therapist, with patients also 

expected to complete the exercises daily on days they were not participating in clinic sessions.17 

Exercises consisted of “seven mobility exercises, four strength or endurance exercises against 

resistance provided by bands, balls, or therapeutic putty.”17 (p. 3) Specific exercises included 

“MCP flexion, tendon gliding, radial walking, eccentric wrist extension, gross grip, finger 

abduction, wrist circumduction, combined shoulder and elbow range of motion, finger pinch, and 

finger adduction.”10 (p. 128) Figures illustrating each exercise can be found in Appendix B.10 

Results from the trial indicate that a tailored hand exercise program is an effective, low-cost 

intervention to us as an adjunct to a drug regimen.17 Investigators administered the Michigan 

Hand Outcome Questionnaire (MHQ), using the overall hand function subscale, at 4 months and 

12 months following baseline measurements and found that the exercise group’s reported level 

of improvement was “more than double” the control group’s ratings.17 (p. 7) Similar findings were 

also shown in other areas such as overall hand function, activities of daily living, pain, work 

performance, and confidence to self-manage symptoms.17 
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In addition to the hands, RA frequently affects foot and ankle function, often leading to 

pain, difficulty ambulating, and disability.22 Foot and ankle deformities can develop in the early 

stages of the disease and, if left untreated, can progress to severe or fixed deformities that can 

impact function.22 Shrader emphasizes the importance of adequate medical control of the disease, 

as interventions will not be as beneficial if performed when the disease is in an uncontrolled 

state.22 Physical therapy management objectives for the foot and ankle involve “prevention of 

deformity and pain and preservation of functional abilities.”22 (p. 710) However, if foot and ankle 

deformities have already occurred, then objectives include “correcting or accommodating them 

and restoring functional abilities.”22 (p. 710)  

Proliferative synovitis is mainly responsible for the development of foot pathomechanics 

in RA.22 This condition primarily affects the metatarsal phalangeal (MTP) joints, but also occurs 

at the talonavicular, subtalar, and tibiotalar joints.22 Shrader provides an outline for a foot and 

ankle examination, which can be found in Appendix C.22 Common deformities of the foot and 

ankle associated with RA include metatarsalgia, hallux valgus, claw and hammer toe deformities, 

corns, hallux rigidus, forefoot supinatus deformity, valgus rearfoot deformity, as well as 

structural and functional limb length discrepencies.22 The gradual onset of foot and ankle 

deformities can create focal areas of high pressure and pain, making it difficult for patients to 

find comfortable, well-fitting shoe wear.22 A physical therapist, knowledgeable in footwear 

design, fit, and prescription can help manage foot and ankle problems associated with RA.22 The 

use of supportive footwear, shoe modifications, foot orthosis, and ankle-foot orthosis has been 

found to be beneficial for managing foot and ankle problems associated with RA.22 In regards, to 

foot and ankle function, patient education should focus on “energy conservation, joint protection, 
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exercise, a basic understanding of normal and abnormal foot mechanics, and fit and function of 

footwear and foot orthosis.”22 (p. 715)  

Therapeutic exercise is an important component in the treatment of foot and ankle 

problems.22 Common exercises prescribed for rehabilitation of the foot and ankle include 

strengthening of the foot intrinsic and posterior tibialis muscles and stretching the plantar fascia, 

Achilles, and fibularis muscle-tendon complex.22 Active foot and ankle range of motion is often 

accomplished by having the patient write the alphabet with his/her foot.22 Gentle toe extensor 

self-stretching may also help in delaying toe deformity onset or progression.22 Aerobic 

conditioning should also be apart of an exercise program as well and this can be facilitated with 

various activities such as walking, dancing, cycling, etc.22 Physical therapists will often have to 

modify exercise techniques to minimize the joint stresses imposed on joints proximal and distal 

to the target tissue.22 

The use of splinting remains a common form of conservative therapy.2 Splinting helps 

limit the progression of instability (e.g. an unstable MCP joint) and “reduces the stress on 

damaged and/or overstretched connective tissues.”2 (p. 510) Additionally, splinting helps optimize 

alignment reducing onset or progression of deformities.2 Splints can provide varying amounts of 

immobilization, facilitating rest and protection during periods of inflammation and pain, as 

excessive movement can cause damage to an inflamed joint.2 In general splinting aims to reduce 

pain, improve the cosmetic appearance of instability, and improve function.2 However, splinting 

for joint protection must be used cautiously when managing patients with RA because it can 

promote joint stiffness, one of the primary symptoms of RA.15 

Another important component for joint protection is patient education. Teaching patients 

to modify activities that place stress on unstable joints is necessary for optimal joint protection. 
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Patients can benefit from instruction on altered movement patterns to use when performing 

everyday activities.20 Patients should be instructed to limit the magnitude and duration of 

potentially harmful activities, alter the mechanics of how the activity is performed, or use an 

assistive device.2 For example, in patients with unstable MCP joints, tightening a jar places ulnar 

deviation forces on the MCP joint.2 Furthermore, vigorously ringing out a towel achieved with 

flexion of the fingers “places unnecessary flexion forces at the base of the proximal phalanges.”2 

(p. 514) Patient education has been shown to enhance the health status of patients with RA, in the 

form of decreased pain and disability.20 With a chronic condition such as rheumatoid arthritis, 

it’s important that clinicians promote self-efficacy and improved self-management of the 

disease.20  

 

Exercise Prescription 

Physical activity can help protect the joints through strengthening of the muscles and 

tissues surrounding the joints.21 A physical activity program can help reduce pain and fatigue 

while also improving mobility and physical fitness.21 The Arthritis Society recommends several 

different forms of exercise to help reduce joint pain and stiffness, these include: range of motion 

exercises, strengthening exercises, moderate stretching exercises, and endurance exercises.21 

It’s important that acute joint inflammation is controlled prior to exercise, since inflamed 

joints are more vulnerable to injury.22 When only one or a few joints are inflamed, splinting or 

bracing can help protect the joints to allow for participation in exercise.22 If the inflammation is 

difficult to control or when joint damage is severe, “gentle isometrics and a few repetitions of 

range of motion may be prescribed.”22 (p. 714) Aquatic exercises are also effective in these cases. 

There are many that advocate that exercise treatment should be restricted to gentle range of 
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motion exercises during active rheumatoid arthritis (RA).24 More conservative mode of exercise 

are usually employed due to the fear of enhancing joint inflammation and accelerating cartilage 

destruction. However, studies have shown that intense exercise can be valuable as long as the 

exercises don’t increase the symptoms of RA.  

Van den Ende et al. conducted a study that examined the consequences of intense 

exercise on disease activity in patients with RA.24 All 64 patients in the study followed the 

conservative exercise program, which consisted of ROM and isometric exercises.24 Patients in 

the intervention group also completed extra exercises that were performed in addition to the 

conservative exercises.24 These exercises consisted of muscle strengthening of the lower and 

upper extremities.24 Knee isometric and isokinetic strength was trained on an isokinetic 

dynamometer and shoulder musculature was isometrically trained against manual resistance.24 In 

addition to muscular strengthening, patients cycled three times a week for 15 minutes on a home 

trainer.24 The investigators add that there was a strict policy about “adjusting exercise load in 

cases of excessive pain and fatigue during and after exercise.”24 (p. 616) The findings of the study 

demonstrated that an intensive exercise program is well tolerated by patients with active RA.24 

The patients in the intensive exercise program showed a significant improvement in muscle 

strength and on measures of physical function.24 This study provided more insight regarding the 

intensity of exercises prescribed to patients with RA and demonstrated that intense exercises do 

not have deleterious effects on disease activity.24   

Dynamic exercise is supported in the literature as an effective mode of exercise to help 

improve muscle strength and aerobic capacity in patients with RA. The findings of a systematic 

review concluded that this form of activity was not detrimental to disease activity or pain.25 A 

more recent review conducted by Hurkmans et al. concluded that aerobic training and muscle 
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strength training is recommended in patients with RA.12 The review looked at dynamic exercise 

interventions that met the following criteria: “exercise frequency of at least 20 minutes twice a 

week, duration of exercise program at least six weeks, exercise program performed under 

supervision, aerobic exercise intensity at least 55% of the maximum heart rate (or intensity 

starting at 40-50% of the maximum oxygen uptake reserve or HR max reserve), aerobic exercise 

intensity increased up to 85% during intervention, and progressive exercise strengthening 

starting at 30-50% and increasing to 80% of maximum.”12 (p. 5) The 8 randomized controlled trials 

included in the review included dynamic exercise training program consisting of “short-term 

aerobic capacity training (land and water based), aerobic capacity training combined with muscle 

strength training (land based), and long-term aerobic capacity training combined with muscle 

strength training (land based).”12 (p. 19) The results of the review suggest that dynamic exercise 

programs (land based and water based) consisting of aerobic training have a positive impact on 

aerobic capacity after the intervention.12 When the aerobic training was performed in water, a 

positive effect was observed for functional ability as well.12 Dynamic exercise programs (long 

term and short term) that included both aerobic training and strength training had a positive 

influence on aerobic capacity and muscle strength.12 Long term dynamic exercise programs that 

incorporated aerobic and strength training had a positive effect on functional ability.12 It’s 

important to note that again, no deleterious effects were found in any of studies included in the 

review, suggesting the dynamic land and water based exercise programs are safe for patients 

with rheumatoid arthritis.12 

Long-term follow-up studies also indicate that intense exercise programs are safe for 

patients with rheumatoid arthritis. A follow-up study was conducted 18 months after patients 

with rheumatoid arthritis participated in a in a 2-year high-intensity exercise program (the 
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RAPIT study).4 The Rheumatoid Arthritis Patients In Training (RAPIT) exercise program 

consisted of 1.25-hour exercise sessions that incorporated cycling, an exercise circuit, and 

sporting or games.4 Participants who completed the 2-year program continued to demonstrate the 

functional gains they had made over the course of the exercise program.4 Notably, participants 

who continued to exercise (with average, similar intensity and decreased frequency) had better 

aerobic fitness and functional ability, and lower disease activity than those who reported low 

intensity or no exercise.4 The findings from the follow-up also found that the high-intensity 

exercise regimen did not cause detrimental effects on disease activity or radiological damage of 

large joints.4 

Another study by Häkkinen et al. followed up with patients five years after a 2-year home 

based strengthening program.8 The strengthening program targeted muscle groups of the arms 

(biceps curl, lateral pull down, forward single up-rise), legs (knee flexion and extension, hip 

extension and abduction, squats), and trunk (abdominal crunches and supine leg lifts, back 

hyperextension in prone position).8 Resistance was provided by body weight, rubber bands, and 

dumbbells.8 The subjects were instructed to exercise “twice a week with moderate loads (50-70% 

of repetition maximum), two sets for each exercise, and 8-12 repetitions per set.”8 (p. 911) Subjects 

in the control group performed range of motion and stretching exercises for the upper and lower 

extremities twice a week.8 In addition, all subjects were encouraged to perform aerobic activities 

2-3 times per week.8 The study showed that regular physical exercise can lead to long-term 

increases in muscle strength in patients with RA.8 There were larger strength gains in the 

intervention group that performed the strengthening program twice a week.8 Bone mineral 

density (assessed at the femoral neck and lumbar spine) remained constant throughout the study, 
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and radiographs indicated that even at 5 years, joint damage remained low, indicating the 

strength training is not detrimental to disease activity.8  

Jahanbin et al. conducted a clinical trial to investigate the effects of conditioning 

exercises on the health status and pain in patients suffering from RA.14 Sixty-six women were 

included in the study and were randomized into two groups, an exercise intervention group and a 

control group.14 The exercise intervention group participated in a variety of exercises including 

aerobic, isometric, and isotonic exercises.14 The researchers found a statistically significant 

difference in the between-group comparison of the experimental groups.14 Individuals in the 

exercise intervention group also had decreased pain scores when compared to the control 

group.14 

A systematic review by Cairns and McVeigh presents a well-organized summary of 

findings on the effects of dynamic exercises on patients with RA.3 The review includes quality 

randomized controlled trials that assessed interventions that included any form of dynamic 

physical exercise including aerobic exercise, strength training, or a combination of the two.3 The 

studies included in the review present findings that suggests that dynamic exercise positively 

influences a variety of outcomes including aerobic capacity, VO2 max, pain, muscle strength and 

endurance.3 Of the seventeen studies included in the review, none of them reported negative 

outcomes for function, disease activity, or aerobic capacity in intervention groups using dynamic 

exercises.3  

Rheumatoid arthritis places individuals at an increased risk of osteoporosis. Evidence 

indicates that exercise has little affect on bone mineral density in patients with rheumatoid 

arthritis.19,27 Madsen et al. concluded that the effect on of exercise on bone mineral density might 

become more substantial if maintained over a number of years.19 De Jong et al. analyzed data 
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from the RAPIT trial to determine whether a long-term, high intensity, weight bearing exercise 

program has an effect on bone mineral density.5 Researchers found small changes in bone 

mineral density at the spine and hip over two years in both the control and exercise intervention 

groups.5 The results of the study found a smaller mean rate of decrease in hip bone mineral 

density in the patients participating in the high-intensity exercise program.5 The change in hip 

bone mineral density was associated with both muscle strength and aerobic fitness.5 Although 

strong evidence linking physical exercise to improvements in bone mineral density is lacking in 

this patient population, findings suggest that weight bearing exercises slow down bone loss of 

the hip and correlations of aerobic fitness and muscle strength to improved bone mineral density 

suggest that physical activity may have a positive impact on bone health in patients with 

rheumatoid arthritis.5  

In conclusion, as with any exercise program, it must be tailored to meet the individual’s 

needs and monitored for potentially adverse reactions. An exercise program for patients with RA 

must take into consideration the degree and severity of the disease, joint involvement, and the 

presence of other comorbidities. There are numerous health benefits associated with exercise and 

physical activity in patients with RA, but programs should be individually tailored for each 

patient to promote the overall health and safety of the individual.  
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