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INTRODUCTION
Recruiting adequate numbers of participants currently
represents a major problem to the completion of
randomised clinical trials, in particular in primary care.1

Several studies on recruitment in primary care have
been done so far, mainly focusing on preventing and
overcoming recruitment problems before starting a
study. Common outcome measures in these studies
are numbers of referrals and recruitment rates. 

Several studies have reported on characteristics
of patients, the general public or GPs, and on
methodological options to overcome recruitment
problems in primary care settings. Willingness to
participate and attendance among patients seem to
be associated with demographic factors (age, sex,
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randomised clinical trials in primary care. Information
on different recruitment strategies applied in one trial is
scarce.

Aim
To evaluate the application of two recruitment
strategies in one trial. 

Design of study
The study was performed within the framework of a
randomised clinical trial on the effectiveness of a
behavioural treatment for patients with chronic
shoulder complaints. 
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Method
Patients recruited during a consultation with their GP
for chronic shoulder complaints were compared with
patients recruited by advertisement in a local
newspaper as regards baseline characteristics,
withdrawals (drop-outs and losses to follow-up) and
post-treatment clinical outcomes. 
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demographic characteristics and clinical outcome
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clinical effectiveness of treatments at the end of the
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Conclusion
Using two recruitment strategies did not influence the
outcomes on clinical effectiveness in this trial.
However, recruitment strategy should be considered as
a putative modifying factor in the design of a study.
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marital status, social class, occupation and
education); attitudes (readiness to change); and
disease characteristics (clinical measures, health
status, risk factor status).2–8 In general, demographic
characteristics and attitudes seem to be better
predictors of recruitment rates and attendance than
disease characteristics. Treatment preferences of
participants might influence the outcome in non-
blinded studies.9–11 Patient recruitment by GPs
seems largely determined by the GPs’ motivation,
involvement, forgetfulness, time pressure and
financial reimbursement.12–15 Methods and strategy
of recruitment, for example, screening by a GP,
waiting-room screening, or recruitment by
advertisements, seem to be related to the yield in
numbers of qualified patients and the costs per
recruited patient.5–16 Organisational characteristics
and the simplicity of printed information for the
patients and GPs seem to influence recruitment
rates as well.1,17,18

One question, which has not been answered so
far, is what should be done if, despite all efforts, the
recruitment stage delays or hampers the proper
conduct of a trial? The present study evaluated the
application of two recruitment strategies in one trial
examining the effectiveness of a behavioural
treatment for patients with chronic shoulder
complaints. Since the numbers of patients recruited
during GP consultations were smaller than expected,
subjects were also invited to enrol by means of
advertisements in a local newspaper. Since patient
inclusion and exclusion criteria were similar for both
strategies, one might assume that the characteristics
of patients enrolled by both strategies would be
comparable and that the recruitment method would
not influence the course and outcomes of the trial. To
evaluate this assumption, we compared the effects
of these two strategies with respect to baseline
characteristics, withdrawals (drop-outs and losses to
follow-up) and post-treatment outcomes.

METHOD
Design
This study was performed within the framework of a

trial on the effectiveness of a behavioural graded
exercise therapy programme for patients with chronic
shoulder complaints. The programme aims to
improve performance of daily activities and healthy
behaviours and to reduce healthcare utilisation during
the treatment period and the 1-year follow-up period.
More details of the design and the results of this trial
have been presented elsewhere.19–20

Two strategies were used to enrol patients in this
trial: recruitment by GPs during consultations for
shoulder complaints (from January 2002 until July
2003) and recruitment by advertisement in a local
newspaper (from March 2003 until July 2003). We
used block randomisation, with blocks of 10
patients, to allocate participants either to graded
exercise therapy or to usual care. To compare the
effects of the two recruitment strategies, we
assessed patient characteristics at baseline, number
of withdrawals (drop-out rate and losses to follow-
up), reasons for withdrawal, and the influence on
primary outcome measures (main complaint
instrument and Shoulder Disability Questionnaire) at
the end of the treatment period (12 weeks) and
during follow-up (26 and 52 weeks). 

Participants
Patients with shoulder complaints for at least
3 months, aged 18 years and over and living in the
Province of Limburg (the Netherlands), were invited
to participate in the study.

Recruitment strategies
Recruitment during consultation in general practice.
Forty-nine GPs working in the area of the 20
physiotherapists involved in the study, were invited
to participate. Thirty-two GPs agreed to participate
and recruited patients who visited their surgery and
met the selection criteria. A research assistant visited
potential participants at home within 20 weeks after
the GP had seen them. 

Recruitment by advertisement in a local newspaper.
An advertisement in a local newspaper (circulation
rate of 159 000 addressees) was used to enrol
patients. After the research assistant had checked
their eligibility by telephone, patients received written
information about the content of the study. The
research assistant then contacted the patient’s GP. If
the GP was not able or did not want to check the
selection criteria, an independent GP associated
with the trial team checked these. If patients met the
selection criteria, a research assistant visited them at
home within 2 weeks. 

Outcome measures
Baseline characteristics. Demographic variables,

How this fits in
Recruiting adequate numbers of participants currently represents a major
problem to the completion of randomised clinical trials in primary care. Earlier
studies mainly focused on recruitment rates and how to overcome recruitment
problems before starting a trial. The present study evaluates whether patients
recruited during their consultation with the GP were comparable with patients
recruited by advertisement in a local newspaper as regards baseline
characteristics, withdrawals (drop-outs and losses to follow-up) and post-
treatment clinical outcomes in one trial. 
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disease characteristics, putative prognostic factors,
treatment preferences and outcome variables of
clinical effectiveness were determined at baseline. 

Drop-out rate and loss to follow-up. Drop-out rates
during treatment and losses to follow-up were
assessed. We also determined reasons to withdraw
for both strategies in relation to allocated treatment.

Outcomes after treatment and during follow-up.
Differences between the two recruitment strategy
groups in terms of clinical outcome measures were
established for both treatments at 12, 26 and
52 weeks. We assessed the influence of the
recruitment strategy and possible confounders or
modifying factors on the primary outcome measures
of clinical effectiveness of treatments.

Statistical analysis
Analyses were carried out with SPSS statistical
software (version 12.0) according to the intention-to-
treat principle. A P-value of <0.01 was considered to
be statistically significant (two-tailed) for all
comparisons. 

First, the sample size was calculated based on
figures of perceived recovery.21 Since we aimed to
increase the recovery rate from 25% to 50%, at a one-
sided α of 5%, a statistical power (1 - β) of 0.90, and
a 10% dropout rate, we needed 66 persons per
treatment group. 

Subsequently, the standardised difference (the
ratio of the differences between groups to the
standard deviation of the observations) was
determined according to the sample size of the trial
as a measure of the expected differences in outcome
post treatment.22 The standardised difference was
determined to be 0.52. The differences between
recruitment groups on clinical outcome measures at
baseline were considered with respect to the
determined standardised difference to evaluate the
influence of recruitment strategy at baseline. 

Then, effect sizes (the ratio of the differences in
mean change scores to the standard deviation of the
average change scores of the total population) were
calculated to evaluate the differences between
recruitment groups on clinical outcome measures
after treatment and during follow-up. Effect-sizes of
0.2, 0.5, and 0.8 were considered as small, medium
and large beneficial effects respectively.23 Confidence
intervals (95%) of the mean differences were
determined and analysed by Student’s t-tests for
data with a Gaussian distribution, and by
Mann–Whitney tests for non-Gaussian distributions.
Furthermore, we analysed the differences between
the recruitment groups for both treatments. 

Finally, the influence of recruitment strategy and

possible confounding or modifying factors that
differed between recruitment groups at baseline on
the primary outcome measures, was analysed using
multivariate linear regression and a stepwise forward
procedure (P<0.10). Covariates that were significantly
associated with the primary outcome measure after
the variable ‘treatment’ was included in the model,
remained in the final model and were considered as
confounders. If the interaction term (the product of
the covariate and ‘treatment’) was significantly
associated as well, the covariate was considered as a
modifying factor. Adjusted estimates were reported in
case of confounding or effect modification. 

RESULTS
Ninety patients were recruited by the GPs during
consultations (Figure 1). Seven of these patients (8%)
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Excluded (n = 7)
• Referred pain (n = 3)
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(n = 3)
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reasons (n = 1)
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(n = 1)
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(n = 4)
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and loss to follow

up (n = 1)
• Other medical
reasons (n = 1)
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• Not willing
(n = 3)

• Unknown 
(n = 3) 

GET 52 weeks 
(n = 33)

UC 53 weeks 
(n = 37)

GET 52 weeks 
(n = 39)

UC 52 weeks 
(n = 38)

Recruited by GPs during consultation 
Eligible to participate according to

the GP (n = 90)

Prestratification/randomisation
(n = 83)

Prestratification/randomisation
(n = 93)

Recruited by advertisement 
Eligible to participate according to

the GP (n = 102)

Two weeks
after GP

consultation
visit by

research
assistant 

GET = graded exercise therapy. UC = usual care.

Figure 1. Flowchart of
patients. 
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were excluded before randomisation. One hundred
and two patients recruited by advertisement were
eligible to participate according to their GPs. Nine of
these patients (9%) were excluded before
randomisation. A total of 176 patients were
randomised and allocated to either graded exercise
therapy (n = 87) or usual care (n = 89). 

Table 1 shows that the two recruitment groups
were comparable on most demographic variables

and all clinical outcome variables at baseline. Patients
recruited by advertisement had a higher average
educational level. Duration of complaints was longer
for these patients, whereas periods of sick leave were
shorter.

Figure 1 shows that reasons to withdraw from the
study, drop-out rates, and losses to follow-up at
52 weeks were similar for both recruitment strategy
groups (16% for GP recruitment versus 17% for
recruitment by advertisement). 

Patients recruited by advertisement were slightly
less ambivalent in their preferences for commonly
applied shoulder complaints treatments and prior
treatments had been less successful in these
patients (Table 2).

Table 3 shows that mean improvements among
patients recruited by the GPs were statistically
significantly greater for the main complaints
instrument at 52 weeks (P = 0.001; effect size =
0.50) and for the Shoulder Disability Questionnaire
at 26 weeks (P = 0.005; effect size = 0.43) and 52
weeks (P = 0.004; effect size = 0.44).

Table 4 shows that patients recruited by the GPs
showed greater improvement on both primary outcome
measures, irrespective of treatment allocation. 

Multivariate linear regression analyses (Table 5)
shows that recruitment strategy was significantly
associated with both primary outcome measures (the
main complaint instrument at 52 weeks and the
Shoulder Disability Questionnaire at 26 and 52 weeks).
This indicates that recruitment strategy was a
confounding factor. There was no interaction between
graded exercise therapy and recruitment strategy (the
interaction term of recruitment and ‘treatment’ failed to
reach significance and was excluded from all models).
The lack of interaction indicates that the clinical
effectiveness of the programme, as assessed by the
primary outcome measures at the end of treatment and
during follow-up, was not modified by the recruitment
strategy. Other possible modifiers (educational level,
duration of pain, duration of limitations, sick leave or
treatment preferences) were not significantly
associated with these clinical outcome measures and
were excluded from all models. 

DISCUSSION
Summary of main findings
Patients recruited for a randomised clinical trial by
GPs and by advertisement were comparable in terms
of most baseline characteristics and numbers of
withdrawals (drop-outs and losses to follow-up).
Patients recruited by the GPs showed greater
improvement on both primary outcome measures,
irrespective of treatment allocation. Multivariate
regression analyses showed that clinical
effectiveness at the end of the treatment or during

Recruited by Recruited by 
GPs advertisement

Number 83 93

Demographic variables
Age in years (SD)                 52 (12.4) 52 (12.6)
Females (%) 54 55
Employed (%) 58 56
Education, low (%) 77 67

Specific disease variables
Duration of shoulder pain, >6 months (%) 69 87
Sick leave (if employed) in past 8 weeks, >1 week (%) 15 2
Concomitant neck problems (%) 46 48
Prior episodes of shoulder complaints of at least  70 68
1 week in past year, >5 (%)

Primary outcome measures
Performance of daily activities

Severity of main complaints (0–100) 75.3 (18.30) 72.9 (20.51)
Functional limitations to daily activities (SDQ) (0–100) 66.9 (18.36) 64.9 (19.49)

Secondary outcome measures
Shoulder pain (SPS) (7–28) 17.3 (4.11) 17.6 (4.22)
Pain intensity (11-point scale) (0–10) 5.5 (1.98) 5.6 (2.00)
Quality of life (EuroQol-5D) (-1 to 1) 0.67 (0.224) 0.67 (0.212)
Kinesiophobia (2 items TSK) (1–7) 2.9 (1.99) 2.7 (1.94)
Fear-avoidance beliefs  (5 item subscale FABQ) (1–7) 4.3 (1.37) 4.5 (1.20)
Catastrophising (12 item subscale PCCL) (1–6)a 2.3 (0.82) 2.4 (0.82)
Coping with pain (11 item subscale PCCL) (1–6)a 3.0 (1.02) 3.1 (0.83)
Internal locus of control (11 item subscale PCCL) (1–6)a 3.5 (0.93) 3.4 (0.89)
External locus of control (7 item subscale PCCL) (1–6)a 3.0 (0.88) 2.9 (0.81)

aPCCL subscale scores: very low (1.0-1.9), low (2.0-3.4), high (3.5-5.0), very high (5.1-6.0).
SD = standard deviation. SDQ = Shoulder Disability Questionnaire.

Table 1. Baseline characteristics.

Experienced success-rate Treatment
of treatmenta preferenceb

GP Advertisement GP (%) Advertisement (%)
Treatment (%) (%) (no/unclear/yes) (no/unclear/yes)

Behavioural therapy - 10 2/90/8 15/73/12
Physiotherapy 47 27 10/34/46 11/38/51
Manual Therapy 64 31 10/77/13 18/61/21 
Analgesics 59 48 69/26/5 77/16/7
NSAIDS 60 48 66/30/4 65/26/9
Corticosteroid injection 47 42 68 /29/3 78/18/4
Surgery 64 39 79 /20/1 81/16/3

aPatients who had prior experiences with common treatments for shoulder complaints were
asked whether they had experienced these treatments as successful. bPatients were asked to
rate their treatment preference on a 5-point scale (1–2 = no; 3 = unclear; 4–5 = yes).

Table 2. Treatment experiences and preferences.
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follow-up was not modified by the recruitment
strategy, or by baseline differences between the two
recruitment strategy groups.

Strengths and the limitations of the study
Our results show that findings on effectiveness in
the trial are applicable to both patients who
consulted their GPs for their complaints and
patients who did not intend to visit their GPs.
However, the use of two recruitment strategies did
introduce a confounding factor. Although
multivariate regression analyses showed that the
recruitment strategy did not modify the outcome of
the trial in terms of effectiveness, we found that
mean improvements among patients recruited by

the GPs were greater, irrespective of treatment
allocation. In our trial, clinical effectiveness was not
influenced, because patients recruited by the GPs
and by advertisement, were allocated by block
randomisation and equally balanced for both
treatment groups. If this had not been the case,
outcomes could have been biased. For example,
small differential effects between recruitment groups
would have been more pronounced if 75% of
patients had come from advertisement and 25%
from the GP.

Patients recruited by the GPs and those enrolled by
advertisement turned out to be only slightly dissimilar
with respect to level of education, duration of
complaints, sick leave and treatment preferences.

131
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GP Advertisement Differences between groups 

Mean (sd) Mean (sd) Mean 95% CI P-valueb Effect size

Mean improvement on primary outcome measures for graded exercise therapy

Main complaints (0–100) n = 41 n = 46
12 weeks 35.8 (28.3) 30.0 (23.0) 5.8 -5.1 to 16.8 0.294 0.23
26 weeks 43.6 (27.9) 33.7 (25.0) 9.9 -1.4 to 21.1 0.085 0.37
52 weeks 49.1 (28.1) 33.9 (23.3) 15.3 4.3 to 26.2 0.007 0.60

SDQ (0–100)
12 weeks 22.2 (26.1) 12.4 (25.3) 9.9 -1.1 to 20.8 0.077 0.39
26 weeks 27.2 (28.1) 18.5 (29.5) 8.7 -3.6 to 21.0 0.162 0.30
52 weeks 27.1 (26.2) 18.3 (25.9) 8.8 -2.3 to 19.9 0.120 0.34

Mean improvement on primary outcome measures for usual care

Main complaints (0-100) n = 42 n = 47
12 weeks 28.9 (22.7) 22.1 (25.9) 6.8 -3.5 to 17.1 0.192 0.28
26 weeks 34.7 (28.0) 28.2 (28.0) 6.5 -5.3 to 18.4 0.274 0.23
52 weeks 37.8 (28.1) 26.5 (25.9) 11.4 -0.3 to 22.7 0.051 0.42 

SDQ (0–100)
12 weeks 19.6 (22.0) 11.6 (20.7) 8.0 -1.0 to 17.0 0.080 0.37
26 weeks 28.3 (29.8) 13.1 (24.0) 15.2 3.9 to 26.6 0.009 0.57
52 weeks 28.7 (32.5) 13.0 (28.2) 15.7 2.9 to 28.5 0.017 0.52

aAfter unconditional mean imputation. bStatistically significant P<0.01. sd = standard deviation. SDQ = Shoulder Disability
Questionnaire.

Table 4. Mean improvement for both recruitment groups and both intervention
groups on primary outcome measures after 12, 26 and 52 weeks.a

GP Advertisement Differences between groups

Mean (sd) Mean (sd) Mean 95% CI P-valueb Effect size

Main complaints (0–100) n = 83 n = 93
12 weeks 32.3 (25.7) 26.0 (24.7) 6.3 -1.2 to 13.8 0.098 0.25
26 weeks 39.1 (28.2) 30.9 (26.5) 8.2 0.0 to 16.3 0.049 0.30
52 weeks 43.4 (28.5) 30.1 (24.8) 13.3 5.3 to 21.2 0.0013 0.50

SDQ  (0–100)
12 weeks 20.9 (23.9) 12.0 (23.0) 8.9 1.9 to 15.9 0.013 0.38
26 weeks 27.7 (28.8) 15.7 (26.8) 12.0 3.7 to 20.3 0.0053 0.43
52 weeks 27.9 (29.4) 15.6 (27.1) 12.3 3.9 to 20.7 0.0043 0.44

aAfter unconditional mean imputation. bStatistically significant P<0.01. sd = standard deviation. SDQ = Shoulder Disability
Questionnaire.

Table 3. Mean improvement for both recruitment groups on primary outcome
measures after 12, 26 and 52 weeks.a
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Sick leave among patients recruited by the GPs during
consultations was longer, which suggests that sick
leave might be a reason for patients to visit their GPs
because of shoulder complaints. Since blinding was
not feasible at the patient or provider level, treatment
preferences may have influenced outcome measures
of effectiveness.10,11 However, multivariate linear
regression showed that these possible modifiers did
not alter the results on clinical effectiveness. 

Patients recruited by the GPs showed greater
mean improvements on the primary outcome
measures than those recruited by advertisement,
irrespective of treatment allocation. Effect sizes
between recruitment groups reached up to the level
of the expected difference in outcome post treatment
(0.50). We were unable to explain these findings by
possible confounders or modifying factors in our
dataset. 

Comparison with existing literature
Several studies on the effectiveness of cognitive
behavioural treatment have reported on influences
of pre-treatment attitudes (readiness to change and
motivation) and beliefs (expectancies) on pain and
pain disability.24–30 These studies showed that pain-
catastrophising, pain anxiety, pain-related fear,
helplessness and unsuccessful prior treatment
experiences seem to be associated with over-
predicting actual pain and under-predicting abilities
to perform physical tasks and to adjust pain
behaviour, and these patients have low treatment

expectancies. By contrast, self-efficacy, better pain
coping and control, pain acceptance and readiness
to change seem to be associated with decreased
pain, improved physical performance and better
adjustment to pain. Those patients probably have
higher treatment expectancies.

Since the primary outcome measures in our trial
were subjective, we assume that pre-treatment
attitudes and beliefs may also have influenced the
prognosis of patients in this study. We considered the
possibility that pre-treatment expectancies and
readiness to change in patients recruited by the two
strategies in this trial may have been dissimilar. To
begin with, patients recruited by the GPs had decided
to visit their GPs for their complaints, whereas patients
recruited by advertisement did not intend to contact
their GPs. Patients recruited by the GPs were asked to
participate, whereas those recruited by advertisement
reacted spontaneously to an announcement in a local
newspaper. Furthermore, we found that patients
recruited by the GPs had had more successful
experiences with all treatments commonly applied for
shoulder complaints. As a result, their expectations
about shoulder treatments in general may have been
higher, whereas expectations among patients
recruited by advertisement were probably lower as
regards commonly applied treatments and probably
only higher as regards the new behavioural
programme. Unfortunately, detailed information on
these attitudes and beliefs, as possible prognostic
factors, was not available in our dataset. 

Modelb Variables Coefficient Bc 95% CI P-valued

Main complaints; mean differences between groups (0–100)

Model 12.1 Included: GET 7.5 0.0 to 15.0 0.049
Excluded: Recruitment strategy 0.095

Model 26.1 Included: GET 7.1 -1.0 to 15.2 0.084
Excluded: Recruitment strategy 0.047

Model 52.1 Included: GET 9.2 1.4 to 17.1 0.021
Included: Recruitment strategy -13.3 -21.1 to -5.5 0.001
Excluded: GET * Recruitment strategy 0.624

SDQ; mean differences between groups (0–100)

Model 12.2 Included: GET 1.7 -5.3 to 8.7 0.636
Excluded: Recruitment strategy 0.013

Model 26.2 Included: GET 2.3 -5.9 to 10.6 0.578
Included: Recruitment strategy -12.0 -20.3 to -3.7 0.005
Excluded: GET * Recruitment strategy 0.441

Model 52.2 Included: GET 2.1 -6.3 to 10.5 0.624
Included: Recruitment strategy -12.3 -20.7 to -3.9 0.004
Excluded: GET * Recruitment strategy 0.418

aAfter imputation of the overall mean. bAdjusted analyses of the main complaint instrument (model 12.1, 26.1, 52.1) and SDQ
(model 12.2, 26.2, 52.2) after 12 weeks of treatment and during follow up at 26 and 52 weeks respectively. cRegression
coefficient for GET (GET=1; UC=0) and for recruitment strategy (Advertisement=1; GP=0). dStatistically significant P<0.01. GET
= graded exercise therapy. SDQ = shoulder disability questionnaire. 

Table 5. Adjusted analyses on primary outcome measures.a
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Eighty-three patients were enrolled by the GPs
over a period of 14 months, whereas 93 patients
were recruited by advertisement over a period of
4 months. In terms of efficiency, the recruitment rate
for advertisements was thus considerably higher.
These findings confirm that recruitment strategies in
which the GP plays an active role as gatekeeper are
less efficient.12,16

Implications for future research
Demographic and disease characteristics are
important variables with respect to recruitment rates,
as has been reported above. In the present study,
however, these factors did not account for differences
we found in the prognosis of patients recruited by
different strategies. Therefore, we recommend that
more specific potential modifiers relating to
recruitment strategy (for example, beliefs and
attitude) should be included in the design of studies
and recruitment strategies (in addition to the above-
mentioned demographic and putative disease-
specific prognostic factors). We conclude that using
two recruitment strategies did not influence the
outcomes on clinical effectiveness of our trial.
However, this conclusion is based only on analyses of
our data and differential effects might be different if
other groups have to be adopted. Recruitment
strategy should be considered as a putative
modifying factor in the design of a study and we
recommend further research into this phenomenon.
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