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Study Population and Outcome of a Randomized 
Controlled Trial Involving Patients With 
Osteoarthritis of the Hip or Knee 
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M. VAN DEN ENDE1 

 
Objective. To examine the effect of 2 different recruitment methods on the characteristics 
of participants with osteoarthritis (OA) of the hip or knee and on the efficacy of an 
exercise program. 
Methods. In a clinical trial on the effectiveness of exercise therapy in OA of the hip or 
knee, 2 groups of patients were recruited: one group through referrals by physiotherapists 
(PT group, n = 110) and one group invited by newspaper articles (NP group, n = 90). At 
baseline, demographic, clinical, and psychosocial data were collected and compared 
between the 2 groups using chi-square and Student’s t-tests. After 13 weeks of exercise 
therapy and followup assessments at weeks 39 and 65, the main outcome measures (pain, 
physical function, and global perceived effect) were assessed and compared by multiple 
regression analysis. 
Results. The NP group reported less pain and tiredness at baseline, although more joints 
were affected with osteoarthritis. The PT group scored higher on the scale ‘powerful-
others’ of locus of control. After adjusting for baseline differences, the effect of treatment 
after 13, 39, and 65 weeks was comparable for both groups for all outcome measures. 
Conclusion. Recruitment method affects clinical characteristics and physical functioning 
of patients recruited for the study. A mix of recruitment strategies does not seem to affect 
treatment outcome, on the condition that adjustments are made for baseline differences. 

INTRODUCTION 
To conduct a clinical trial in primary care, recruitment of a sufficient number of study 
participants is among the most challenging aspects. Various recruitment strategies are used for 
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clinical trials, including referrals by physicians and physiotherapists, advertisements, and 
mailings. Different recruitment sources may target different types of patients and the recruitment 
method can influence the results of studies on the effectiveness of a treatment. For example, one 
may speculate that advertisement preferentially attracts patients whose symptoms are not severe 
enough for them to seek medical care. The effect of various recruitment strategies (telephone 
survey versus a media campaign) on the types of subjects entered into a primary prevention 
clinical trial was investigated by King et al (1). Few differences between recruitment sources 
were found for demographic variables (weight, marital status, number of persons in household, 
interest in making health changes), but counter to expectations, no differences were found in 
subsequent exercise adherence rates. 

Recruitment strategy may affect clinical and psychosocial characteristics of the patient sample, 
which in turn may affect treatment outcome. In osteoarthritis (OA) of the hip or knee, loss of 
muscle strength (2–5), obesity (6,7), decreasing educational status (8), use of passive coping 
styles (such as worrying, catastrophizing, and avoidance of physical activity) (9 –11), 
helplessness (7,8), and radiographic evidence (3,4) are associated with both pain and limitations 
of activities, which are the primary outcome measures of clinical trials of patients with OA (12). 
How- ever, the influence of these factors on the efficacy of interventions has been investigated 
in only a few studies. Sex, age, race, degree of obesity, muscle strength, range of motion 
(ROM), level of disabilities, and passive pain coping strategies were shown not to influence 
treatment outcome (13,14). Limited evidence was found of beneficial effects in patients without 
radiographic OA, in patients with reports of recent onset, and in patients who complied with 
exercise therapy (13). 

In the present study, we examined the effect of 2 recruitment strategies on the characteristics of 
patients with OA of the hip or knee and on the efficacy of an exercise program in these patients. 
The first population was recruited through participating physiotherapists referred by general 
practitioners (GPs). Difficulties in recruiting sufficient subjects led to the use of a second 
recruitment strategy. The second population responded to local newspaper articles about the 
study. Patients responding to the newspaper were hypothesized to have less severe symptoms 
and to use a more active coping style compared with patients referred by a physiotherapist. 
Furthermore, it was hypothesized that differences in patient characteristics do not influence the 
efficacy of exercise therapy on primary outcome measures. 

MATERIALS AND METHODS 

Study population.  
To answer the research questions, data from a randomized clinical trial were used. In the 
randomized clinical trial, 2 interventions for patients with OA of the hip or knee were compared. 
The intervention group was treated with exercise therapy integrated with the concept of graded 
activity (15,16) given in intermittent sessions (called GRADIT). The treatment of the control 
group consisted of exercise therapy according to the Dutch guideline for physiotherapists for hip 
or knee OA (17). Data were collected at baseline and at 13 weeks, 39 weeks, and 65 weeks. 

All treatments were given by physiotherapists in primary care. A total of 87 physiotherapists 
were trained to participate in the study. To avoid exchange of information between participating 
physiotherapists about the 2 different treatments, randomization was performed at the level of 
the participating physiotherapeutic practices. 

Two hundred patients with hip or knee OA participated in the trial. Inclusion criteria of eligible 
patients were OA of the hip or knee according to the clinical criteria of the American College of 
Rheumatology (18,19). Exclusion criteria were as follows: other pathology explaining the 
symptoms; symptoms in <10 of 30 days; treatment for these symptoms with exercise therapy in 
the preceding 6 months; <50 or >80 years of age; indication for hip or knee replacement within 
1 year; contraindication for exercise therapy; inability to understand the Dutch language; and a 
high level of physical function, operationalized on a score of <2 on the walking ability and 
physical function sections of the Algofunctional Index (AFI) (20). Data of all 200 patients were 
used in this study. 
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Recruitment methods.  
Patients were recruited for the trial GRADIT in 2 ways, through physiotherapists and through 
articles in local newspapers. The selection procedure of both recruitment strategies is described. 

Patients recruited by physiotherapists (PT group) were selected in the period November 2001 
through May 2003. Patients, who had been referred to participating physiotherapists, received 
oral and written information about the study from the physiotherapist. If the patient was 
interested, the physiotherapist contacted the research team to enroll the patient. Then, the 
research team contacted the patient by phone explaining the goal and implications of 
participating in the study and performing a first screening. If patients were eligible, a final 
screening visit at home was planned. 

Recruitment through the newspaper (NP group) took place in the period November 2002 
through May 2003. Articles about the benefit of exercise therapy in patients with OA of the hip 
or knee and information about the GRADIT study were published in local newspapers of several 
villages and small towns. The total circulation was about 300,000. Interested patients were asked 
to contact the research team by telephone. The selection procedure consisted of several steps. 

1) Interested patients contacted the research team by telephone. The research team gave oral 
information. Patients were screened by telephone and were instructed to consult their GP about 
the treatment by a physiotherapist, the study, and a referral to a physiotherapist. Furthermore, 
written information about the treatment and implications of participating in the study was sent to 
them. 

2) Two weeks later, eligible patients were contacted to check the opinion of their GP. If 
patients were still motivated to participate and referral to a physiotherapist was obtained, an 
appointment for a screening at home was made. 

3) A research assistant visited the patients and performed the final screening. In case of 
inclusion, the patients chose a physiotherapist participating in the trial. The patients were not 
aware of the kind of intervention (experimental or control) the physiotherapists would give. 

If patients were eligible and willing to participate, informed consent was signed and baseline 
measurements were performed. 

Outcome assessment. 
Demographic and clinical data were collected for each patient including age, sex, education, 
height, weight, location of osteoarthritis, duration of symptoms, and the presence of other 
chronic disorders. The body mass index was calculated for each patient (weight/height2). X-rays 
of the hip and knee were scored by a rheumatologist following a standardized procedure 
according to the Kellgren and Lawrence scale (21,22). The Kellgren and Lawrence scale 
consists of 5 degrees: 0, no OA; 1, doubtful OA; 2, minimal OA; 3, moderate OA; and 4, severe 
OA. 

 
Impairments in body functions. Patients rated their pain and tiredness at the moment of 

assessment and in the past week on a visual analog scale (VAS). Pain was assessed with the pain 
subscale of the Western Ontario and McMas- ter Universities Osteoarthritis Index (WOMAC) 
(23) and the pain section of the AFI (20). Stiffness was assessed with the stiffness subscale of 
the WOMAC. Measurements of assisted active ROM of the hip and knee bilaterally were 
performed with a goniometer according to a standardized protocol (24). Isometric muscle 
strength of the hip and knee bilaterally was measured with the MicroFet, a handheld 
dynamometer (25). The measurements of both ROM and muscle strength were repeated 2 times, 
the average score was used in the analyses. 

Limitations of activities. Limitations were assessed with the physical function subscale of the 
WOMAC and the walking ability and physical function sections of the AFI. Global perceived 
effect (GPE) was assessed by patients on an 8-point scale (1 = vastly worsened; 8 = completely 
recovered) (26). The ability to walk was measured by a 5-meter walking time test. The level of 
physical activity was determined by the Short Questionnaire to Assess Health Enhancing 
Physical Activity (27). 

Psychosocial variables. Coping was assessed by the Pain Coping Inventory (28). Locus of 
control was measured by the Multidimensional Health Locus of Control questionnaire, reflecting 
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3 dimensions of health locus of control beliefs: internality, powerful others, and chance (29,30). 
Patients rated their social support using the Social Support Scale (31). 

Health-related quality of life. Quality of life was assessed with the Short Form 36 (SF-36) 
checklist (32). 

All used instruments are reported to be reliable and valid. Primary outcome measures were 
pain (VAS and WOMAC), physical function (WOMAC), and global perceived effect, according 
to the core set of outcome measures of clinical trials with patients with OA, defined by Outcome 
Measures in Rheumatology Clinical Trials III (12). All measurements were obtained at baseline, 
13 weeks, 39 weeks, and 65 weeks by 3 trained research assistants who were blinded for the 
recruitment condition (physiotherapist or newspaper) and the assigned treatment. 

Statistical analysis.  
The analysis was performed on an intention-to-treat basis. At 13 weeks, 39 weeks, and 65 
weeks, loss to followup was 8, 30, and 21, respectively. The ratings of GPE were dichotomized 
as improved (“completely recovered,” “very much improved,” and “much improved”) versus not 
improved (“slightly improved,” “not changed,” “slightly worsened,” “much worsened,” and 
“vastly worsened”) and odds ratios (OR) were calculated to test differences between groups. 
Since GPE could not be determined at baseline, GPE was assessed only at weeks 13, 39, and 65. 
Comparisons of the baseline scores between the 2 recruitment groups were conducted using chi-
square tests for frequency data and Student’s t-tests for continuous data. Change scores were 
calculated by subtracting the baseline scores from the posttreatment scores (weeks 13, 39, and 
65) and were compared for the 2 recruitment groups using Student’s t-test. To adjust for baseline 
differences, multiple linear regression analyses were performed with the change scores as 
dependent variable, type of recruitment as independent variable, and the baseline scores of each 
outcome measure as covariates. In addition, pain at the moment of assessment, location of OA, 
and duration of symptoms (i.e., the most important variables on which the groups differed at 
baseline; see Results), were included as covariates. P values <0.05 were considered statistically 
significant. 

RESULTS 

Participant flow.  
Figure 1 shows the flow of participants through the stage of patient enrollment. During the 
study, 136 patients with hip or knee OA were recruited by participating physiotherapists. Of 
these 136 patients, 110 patients participated in the study; 23 patients were not eligible after 
screening by phone; during the final screening, an additional 3 patients were excluded. A total of 
395 patients contacted the research team after publication of articles in local newspapers, of 
which 205 patients were interested in participating after receiving oral information. Of these 205 
patients, 97 were excluded after screening by phone and after reading written information and 
consulting the general practitioner. Of the remaining 108 patients, an additional 18 patients were 
excluded during the final screening, leading to a total of 90 patients of the NP group 
participating in the trial. In summary, 81% of the patients recruited by physiotherapists appeared 
to fulfill the inclusion criteria, compared with 23% of the patients who contacted the research 
group after reading local newspaper articles. 

[ FIGURE 1 ] 
 
The 13-week followup measurement was completed by 192 patients. Reasons for withdrawal 

and loss to followup were surgery of patient (n = 3), comorbidity (n =  2), loss of motivation (n 
=  1), family circumstances (n =  1), and death of patient (n =  1). At 65 weeks, 179 patients 
completed the followup. Reasons for loss to followup were loss of motivation (n = 9), 
comorbidity (n = 5), family circumstances (n = 2), patient moving residence (n = 2), costs of 
treatment (n = 1), adverse effects of treatment (n = 1), and death of patient (n = 1). 
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Demographic and clinical data.  
The demographic and clinical characteristics of the patients in the 2 recruitment groups differed 
in 4 variables (Table 1). The NP group consisted of more patients with both knee and hip OA 
and of more patients with 2 affected sides of knee OA. Furthermore, the NP group reported a 
higher duration of symptoms of both the knee and hip. No differences, however, were found in 
radiographic evidence of OA. Finally, level of education was higher in the NP group. 

[ TABLE 1 ] 
 

Impairments in body functions and limitations of activities. 
The severity of the most important symptoms, namely pain, stiffness, and tiredness, and the 
restrictions in physical function of the patient are presented in Table 2. The PT group reported 
more pain and tiredness compared with the NP group. No significant differences were found in 
ROM, muscle strength of hip and knee, or pain section of AFI (data not presented). Concerning 
physical function, no differences were found in either WOMAC score, AFI, or in time spent on 
physical activity, although the NP group performed the 5-meter walking test faster than the PT 
group. 

[ TABLE 2 ] 
 

Psychosocial variables.  
The psychosocial characteristics of the 2 recruitment groups were similar (Table 3). No 
differences were found in coping styles, social support, or quality of life (assessed with SF-36). 
One exception is a higher score of the PT group on the powerful-others scale of the locus of 
control scale. 

[ TABLE 3 ] 
 

Effect of treatment.  
Table 4 presents the results of the effectiveness of treatment after 13 weeks and 65 weeks. After 
13 weeks, in both groups almost 40% of the patients rated themselves as improved on 
dichotomized GPE, with no differences between the groups (OR 0.96, 95% confidence interval 
0.5, 1.7). The physical function score (WOMAC) improved significantly within both groups (6.6 
points in the PT group versus 5.2 points in the NP group). The difference between the PT group 
and NP group was not significant. The same pattern was observed for the scores on pain: 
statistically significant improvement within groups, but differences between groups were not 
significant. One exception was pain scored on the WOMAC scale. The PT group improved 
significantly more compared with the NP group. After adjusting for the baseline differences in 
pain (VAS at assessment), localization of OA, duration of symptoms, and the baseline score of 
the pain scale of WOMAC, all differences between the PT and NP groups were not significant. 

[ TABLE 4 ] 
 
The analyses of data at 39 and 65 weeks yielded similar results. The results of the effectiveness 

of treatment after 65 weeks are presented in Table 4. Compared with baseline, all outcome 
measures improved significantly within groups, but differences between groups were not found, 
with the exception of VAS pain at assessment. Again, the PT group improved more compared 
with the NP group, but after adjusting for baseline differences no significant differences were 
found. 
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DISCUSSION 
Several strategies have been used to recruit patients for clinical trials involving patients with OA 
of the hip or knee. The present study is the first to evaluate the influence of recruitment methods 
(physiotherapist and newspaper) on the study population and the efficacy of interventions in 
patients with OA. Patients recruited by a physiotherapist reported more pain and tiredness, 
needed more time to walk 5 meters, and scored higher on the powerful-others scale of locus of 
control. In contrast, the NP group was higher educated, consisted of more patients with multiple 
affected joints, and reported a higher duration of symptoms. Only small differences were found 
in the effectiveness of treatment, which disappeared after adjustment for baseline differences. 

Different recruitment methods appear to attract different subjects. We hypothesized that 
patients responding to a newspaper have less severe symptoms and use a more active coping 
style compared with patients referred by a physiotherapist. As expected, the NP group reported 
less severe symptoms and limitations of the OA, although more joints were affected by OA. A 
possible explanation is that the NP group has learned to cope with the pain and limitations due to 
OA and are less inclined to consult GPs or physiotherapists for these symptoms. This conclusion 
is confirmed by the higher score of the PT group on the locus of control scale powerful others. 
No differences, however, were found in coping style. 

As hypothesized, the differences between the 2 groups did not influence the effectiveness of 
the treatment on the primary outcome measures pain, physical function, and GPE. We only 
found a small difference in effect on the WOMAC pain scale (at 13 weeks) and VAS pain at 
assessment (at week 65), which disappeared after differences between both groups (pain at 
baseline [VAS], localization of OA, duration of symptoms, and WOMAC pain baseline score) 
were taken into account while analyzing the effects of treatment. Our results confirm the 
findings of King et al (1) on the effect of recruitment method on types of subjects entered into a 
primary prevention trial. King et al found that there were few differences between recruitment 
sources for demographic variables, but these differences did not influence the effect of the 
intervention. In conclusion, our study included a more heterogeneous group of patients with OA 
of the hip or knee by using different recruitment sources. The heterogeneity of the study 
population did not influence the efficacy of the intervention. 

The question arises which is the most efficient way to recruit patients for trials in primary care 
concerning hip or knee OA. Some research has been done about the most successful methods for 
recruiting adults with OA, but the results seem to be contradictory. According to Spencer et al 
(33), the most successful methods for enrolling participants with OA were through recruitment 
letters and television coverage. Others concluded that recruiting patients with OA through a 
local newspaper article was more efficient compared with recruiting participants via general 
practice (34). In contrast, Maurer et al (35) found physician referrals from affiliated clinics more 
effective than, for example, advertisements. One has to deliberate the advantages and 
disadvantages of each method to choose the best strategy. In our trial, publishing articles in local 
newspapers was a more successful method for recruiting patients with OA, which is in line with 
the study of Davey et al (34). In a period of 6 months, 90 patients were enrolled in the study, 
whereas the physiotherapists enrolled 110 patients in 18 months. However, to recruit 1 patient 
by newspaper took a lot more effort and time per patient from the investigators. This was due to 
the more extensive selection procedure for this group and the high number of ineligible persons 
who contacted the researchers. Only 23% of the persons who were admitted through local 
newspapers participated in the study, as opposed to 81% of the patients who were recruited by 
physiotherapists. Differences in costs involved with the 2 strategies were not assessed. This may 
influence the choice of a specific recruitment method. Unfortunately, many clinical trials have to 
cope with a severe delay in patient inclusion, as described in Lasagna’s law (36). The results of 
this study justify the use of a mix of recruitment strategies in studies on the effect of OA 
interventions in primary care. This can improve and quicken the inclusion of patients in clinical 
trials. 

In conclusion, the results of our study suggest that a mix of recruitment strategies can be used 
to study the effectiveness of exercise therapy in patients with OA of the hip or knee. Each 
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recruitment strategy attracts subjects from different segments of the target community, which 
increases the generalization of the results of a clinical trial. 
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