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Stronger Evidence is Needed to Determine if Exercise is Effective in 
Improving Hand Function in Women ≥ 50 Years of Age with Hand 

Osteoarthritis 
 
 
Prepared by:   E. Kathryn Garner, MSc (PT) candidate, Queen's University  
Date:    February 2005 (planned review date February 2008) 
 
 
CLINICAL SCENARIO: 
A 55-year-old woman with hand osteoarthritis (OA) complains of stiffness in both hands. Due 
to a family history of hand OA, she has expressed a desire to find methods of managing the 
stiffness and maximizing hand function so that she can continue to do her activities of daily 
living, including knitting. Having little previous experience in treating patients with hand OA, 
I wonder if exercise is an effective intervention for improving this woman’s stiffness and/or 
hand function. 
 

CLINICAL QUESTION: 
Is exercise effective in improving hand function in women 50 years of age and older with hand 
OA? 
 
 

SUMMARY of Search, ‘Best’ Evidence’ appraised, and Key Findings:     
• Three relevant citations were retrieved.  
• One case study met the criteria for inclusion, but was not included in the CAT due to the poor level of 

evidence it would provide. 
• Two randomized controlled trials (RCTs) met all but one of the inclusion criteria and were included in the 

critical appraisal. 
• One RCT (Garfinkel et al, 1994) evaluated a 10-week yoga based intervention which resulted in 

significant improvements in right hand range of motion in the treatment group compared to the control 
group. The questionnaire used to assess hand function showed no significant improvement in either group. 
This study was of poor quality and had many sources of bias, thus limiting the ability to interpret the 
results and determine the clinical benefit of the intervention. 

• One RCT (Stamm et al, 2002) evaluated a 3-month joint protection and home-based hand exercise 
intervention. The results showed that grip strength improved significantly for both hands in the treatment 
group, but not in the control group. In addition, a significantly higher proportion of treatment subjects 
improved on a self-perceived global hand function visual analog scale. The study combined hand exercise 
and joint protection strategies, thus making it impossible to determine whether exercise alone was 
effective in improving hand function in hand OA patients and limiting the clinical applicability of the 
intervention, given the clinical question. 

 
 
CLINICAL BOTTOM LINE:     
The value of exercise in improving hand function in women ≥ 50 years of age with hand OA 
cannot yet be determined. Higher quality randomized controlled trials that investigate 
interventions consisting solely of exercise and which use standardized outcome measures 
specific to function in hand OA are needed. However, until stronger evidence is available in 
the literature, the intervention used by Stamm et al (2002) is reproducible, straightforward 
and low-risk, and therefore would be worth trying with the patient described in the clinical 
scenario in order to see if it has a positive impact on her hand function.  
 

 
Limitation of this CAT: This summary of evidence has been individually prepared and has not undergone a 
process of peer review. 
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SEARCH STRATEGY 
 
Databases Searched 
• MEDLINE, CINAHL, and AMED. 
 
Search Terms 
• Patient: osteoarthritis, hand 
• Intervention: exercise, exercise therapy, therapy, rehabilitation 
• Outcome: function, stiffness, range of motion, strength, activities of daily living 
 
A literature search was done in the MEDLINE, CINAHL, and AMED databases, using the search terms listed 
above. These terms were combined in a variety of ways in order to obtain the greatest number of articles related to 
the clinical question. The research on hand OA is limited, with the OA literature focusing primarily on knee OA. 
Therefore the search terms were primarily entered as keywords in the databases, rather than Medical Sub-
Headings (MeSH), in order to broaden the search and capture as many possible articles on hand OA. Despite the 
fact that this approach resulted in obtaining more articles that were unrelated to the clinical question, it decreased 
the chance that appropriate articles would be excluded. The primary and most comprehensive search strategy that 
was carried out is described in detail below in Table 1.  
 
 
Table 1: Summary of Primary Search Strategy 
 

Databases and sites 
searched 

Search Strategy Limits used 

MEDLINE 
 
 
 
 
 
 
 
 
 
CINAHL 
 
 
 
AMED 

A combination of items 1 to 4: 
1. exp.osteoarthritis/ rh, th [rehabilitation, 

therapy] 
2. hand.mp 
3. function.mp or stiffness.mp or range of 

motion.mp or strength.mp or activities of 
daily living.mp 

4. exercise.mp or exercise therapy.mp or 
therapy.mp or rehabilitation.mp 

 
A combination of items 1 to 3 above. 
 
 
 
A combination of items 1 to 3 above. 

Humans 
English language 
Publication year: 1990 to 
2005 
 
 
 
 
 
 
English language 
Publication year: 1990 to 
2005 
 
English language 
Publication year: 1990 to 
2005 

 
 
INCLUSION and EXCLUSION CRITERIA 
 
Inclusion Criteria:  
• Studies comprised solely of subjects with hand OA or having subgroups of hand OA patients. 
• Studies with female subjects that are ≥ 50 years of age. 
• Studies that use an exercise intervention and include at least one outcome of functional improvement (e.g. 

general function, strength, range of motion (ROM), stiffness, activities of daily living (ADLs).  
• Studies published in English, between 1990 and 2005. 
 
Exclusion Criteria:  
• Articles not available at Queen’s University libraries or through the online journal databases at Queen’s or 

McMaster University. 
• Articles that include subjects with rheumatoid arthritis (RA) or other rheumatic diseases. 
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RESULTS OF SEARCH 
 
Twenty-eight articles were found after searching MEDLINE, CINAHL, and AMED as outlined in Table 1. Of 
these, five articles appeared to be related to exercise and hand OA. Two of these articles were not available 
through the Queen’s University libraries or the online journal databases at Queen’s or McMaster University and 
were therefore not read and assigned a level of evidence. The remaining three relevant studies were located and 
categorized as shown in Table 2 (based on Levels of Evidence, Centre for Evidence Based Medicine, 2001). 
 
 
Table 2: Summary of Study Designs of Articles retrieved 
 
Level of 
Evidence 

Study Design/ Methodology of 
Articles Retrieved 
 

Number 
Located 

Source(s) 

2b 
 

RCT 2 MEDLINE (references 1-2) 

CINAHL (reference 2) 

AMED (reference 2) 

4 
 

Case Study 1 
 

MEDLINE (reference 3) 

 
 
 
BEST EVIDENCE 
 
The following articles were identified as the ‘best’ evidence and selected for critical appraisal (see Tables 3 and 
4).  Reasons for selecting these papers were: 
 
• Of the three articles that were retrieved (see Table 2), only the case study fully met the predetermined 

inclusion and exclusion criteria. However, due to the poor level of evidence that it would provide and being 
comprised of subjects (N = 4) much older than the patient described in the clinical scenario, the study was not 
selected for critical appraisal. 

• The remaining two RCTs did not fully meet the inclusion criteria. Both of these studies were selected for 
critical appraisal based on meeting all of the pre-established inclusion and exclusion criteria except for the 
study sample, which included both men and women 50 years of age or older with hand OA, rather than 
women alone. Furthermore, the RCTs were the highest level of evidence identified and therefore were best 
equipped to answer the clinical question. 

 
 
 
APPRAISAL OF THE EVIDENCE 
 
The appraisal of the two RCTs was completed with the assistance of the Critical Appraisal Skills Program’s 
appraisal tool for randomized controlled trials, adapted from Guyatt, G. H., Sackett, D. L., & Cook, D. J. (1993). 
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SUMMARY OF BEST EVIDENCE 
 
Table 3: Description and appraisal of RCT by Garfinkel et al (1994) 
Purpose of the Study 
To study the effect of yoga on hand mobility and function in patients with hand OA. 
 
Methods 
Design 
• A 10-week prospective RCT. 
Sample 
• Patients with OA of the distal and/or proximal interphalangeal joints of the fingers. 
• Inclusion based on the American College of Rheumatology (ACR) criteria for hand OA. 
• Subjects (N = 26) were randomly assigned to the treatment or control group in two phases. In phase I, 17 

subjects were tested and randomized. Control subjects from phase I were offered the yoga intervention in 
phase II, during which time the remaining 9 subjects were randomized.  

• Participants were men and women age 52 to 79. 
Intervention 
• Control group: received no intervention. 
• Treatment group: received an 8-week yoga based intervention consisting of a 60-minute group session of 

stretching and strengthening exercises once a week aimed at increasing hand ROM, grip strength, and 
function. Patients also received weekly education materials. 

Outcome Measures 
• Primary outcomes included ROM of the finger joints measured with a goniometer, hand grip strength 

measured with a JAMR hydraulic dynamometer, and hand function measured by the Stanford Hand 
Assessment Questionnaire. 

• Assessments were done 1-week prior to and 1-week after the 8-week intervention period. 
 
Results 
• ROM was significantly improved in the treatment group compared to the control group, but only for the right 

hand (p = 0.002). 
• Grip strength and hand function did not improve significantly for either group from baseline to follow-up. 
  
Authors’ Conclusions 
• The study provides evidence of the potential value of yoga in the management of hand OA. Further 

investigation is required to compare this intervention with other treatments and to examine long-term effects. 
 
Critical Appraisal  
Validity 
• No eligibility criteria specified which decreases the study’s external validity. 
• Small sample size and no power calculation done. 
• Randomization process was unclear and there was no description of or rationale for phases I and II. 
• Did not control for attention bias. 
• No blinding of assessors introduces measurement bias. 
• No report of baseline comparability between the treatment and control groups. 
• The statistical analysis was not described. 
• The Stanford Hand Assessment Questionnaire could not be located and was not referenced. It is possible that 

this questionnaire is actually the Stanford Health Assessment Questionnaire (HAQ).   
Importance of Results 
This RCT is poorly designed and has many sources of bias. The authors’ did not report baseline comparability 
between the groups and the statistical analysis was not described. This made the results difficult to interpret and 
appraise, thus, decreasing their precision and clinical importance. 
Implications for Practice/ Applicability 
A yoga-based intervention may be a beneficial method of improving hand function in women ≥ 50 years of age 
with hand OA. However, the results of this study are not clinically meaningful due to its poor quality, thus making 
this intervention inappropriate for this patient population at the present time. 
 
Note: only a subset of the results (i.e. ROM, grip strength, and hand function) apply to the clinical question. 
 
 

Prepared by E. K. Garner (2005). Available at www.rehab.queensu.ca/cats 



 5

Table 4: Description and appraisal of RCT by Stamm et al (2002) 
Purpose of the Study 
To investigate the effect of joint protection and home exercises on hand function in people with hand OA. 
 
Methods 
Design 
• A 3-month prospective RCT with blinded outcome assessment. 
Sample 
• Inclusion criteria: patients who met the ACR criteria for hand OA. 
• Exclusion criteria: evidence of RA or other rheumatic disease aside from OA, elevated C-reactive proteins (> 

0.5mg/dl) at baseline, and soft tissue swelling of the MCP, PIP or DIP joints. 
• Subjects (N = 40) were matched for age and sex and randomly assigned to the control group or joint 

protection exercise (JPE) group. 
Intervention 
• Control group: received verbal and written information on hand OA and were given a piece of non-stick 

matting and instructed to use it during the study period to open jars. 
• JPE group: given verbal and written joint protection instruction with ADL training to ensure patients 

performed hand activities in a protective manner and instructed in a home program of 7 hand ROM exercises 
to be performed with both hands 10 times daily over the 3-month study period. 

Outcome Measures 
• Primary outcome: grip strength measured with a Martin vigorimeter according to a set protocol. 
• Secondary outcomes: self-perceived 100-mm visual analog scale (VAS) for global hand function and the 

Health Assessment Questionnaire (HAQ) to which 2 additional items of hand function were added by the 
authors’ and analyzed separately. 

• Assessments were done at baseline and 3-months by the same blinded assessor. 
 
Results 
Compared to baseline, grip strength improved significantly for both hands in the JPE group (p = 0.0005 for the 
left hand and p < 0.0001 for the right hand), but not in the control group. A significantly higher proportion of JPE 
subjects improved on the VAS for self-perceived global hand function compared to control subjects. There were 
no differences between groups for any of the HAQ scores or the 2 additional items relating to hand function. 
 
Authors’ Conclusions 
In persons with hand OA, joint protection and home-based hand exercises were found to be effective in improving 
hand function, as measured by grip strength and self-reported global hand function. 
Critical Appraisal  
Validity   
• Controlled for attention bias by providing control group with an education session. 
• Used a standardized home intervention, which increases generalizability of the results. 
• Assessments done by a blinded assessor decreases measurement bias. 
• Strategy for subject recruitment and randomization was unclear. 
• No power calculation was done to determine how many subjects were required to obtain meaningful results. 
• Reliability and validity of primary and secondary outcome measures were not provided. 
• No data was provided for secondary outcomes and no p values were given for the HAQ analyses. 
Importance of Results 
The low p values obtained for grip strength decrease the possibility that this outcome in the JPE group was due to 
chance. Increased grip strength may translate to improvement in functional activities in hand OA patients, 
however the results from the HAQ do not support this. A standardized outcome specific to function in hand OA 
was not available at the time this study was done; more conclusive results might have been obtained if another 
questionnaire with a hand function component, such as the Arthritis Impact Measurement Scale (AIMS), had been 
done in combination with the HAQ. 
Implications for Practice/ Applicability  
The study combined two interventions, making it impossible to determine whether the improvements in grip 
strength and hand function were due to exercise, joint protection, or the combination of these strategies. Thus, the 
ability to make a clinical decision about the benefit of exercise in improving function in women ≥ 50 years of age 
with hand OA is limited. However, the program is straightforward, reproducible, and had no adverse side effects, 
which makes it an easy and low-risk intervention for this clientele. 
 
Note: only a subset of the results (i.e. grip strength, HAQ, and global hand function) apply to the clinical question. 
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