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Objective: To determine the influence of tutor expertise on the uptake of a

physiotherapists’ educational programme intended to promote the use of outcome

measures in the management of patients with stroke.

Design: Pilot randomized controlled trial.

Methods: Thirty physiotherapists involved in stroke management were randomized

into two groups and participated in five tutor-guided educational sessions (the

Physiotherapists’ Educational Programme on Clinimetrics in Stroke, PEPCiS).

Groups differed from each other with respect to tutors: one experienced and one

inexperienced in stroke care. Primary outcome was ‘actual use’ (the frequencies

of data of seven recommended outcome measures in the patient records of the

participating physiotherapists).

Results: The actual use of instruments shifted from a median of 3 to 6 in the

expert tutor group and from 3 to 4 in the non-expert tutor group (P¼ 0.07).

Physiotherapists educated by the expert tutor used a broader variety of instru-

ments and appreciated the educational programme, their own knowledge gain and

all three scales of tutor style aspects significantly more than their colleagues of the

non-expert tutor group (all P50.05). Univariate analysis on the entire set of data

revealed eight factors, including tutors’ performance, that were associated with

a change score of the use of two or more outcome measures by individual

physiotherapists after the educational programme.

Conclusion: In this pilot trial it was not proven that tutor expertise in stroke care

influences the actual use of outcome measures, but it warrants a future study with

sufficient power to investigate the influence of the tutor.

Introduction

The Australian Physiotherapy Association recom-
mends that ‘a clinical justification for physio-
therapy services would routinely include the
use of outcome measures.’1 However, like their

Address for correspondence: Roland PS van Peppen,
University of Applied Sciences, Institute for Human
Movement Studies, Department of Physiotherapy,
Bolognalaan 101, 3584 CJ Utrecht, The Netherlands.
e-mail: roland.vanpeppen@hu.nl

� The Author(s), 2009.
Reprints and permissions: http://www.sagepub.co.uk/journalsPermissions.nav 10.1177/0269215509338999



colleagues in other countries2–7 physiotherapists in
the Netherlands8 fail to regularly use outcome
measures. Infrequent use of such measures is
apparent also for Dutch physiotherapists involved
in stroke management,9 despite the recommenda-
tions for their regular use by several experts in
the field10,11 and in the clinical practice guidelines
for physiotherapy management of patients with
stroke of the Royal Dutch Society for Physical
Therapy.12 Common barriers to the proper use
of outcome measures include lack of experience
and uncertainty about the use and interpretation
of the instruments.2,6,9,13,14 Despite these barriers,
physiotherapists have reported an overall positive
attitude towards the use of outcome measures.2,9

Physiotherapists seem to be aware of the impor-
tance of the use of outcome measures to assess
or monitor the health status of patients for the
purpose of diagnosis, prognosis and therapy eval-
uation as an essential aspect of good clinical prac-
tice.10,11 Outcome measures assist physiotherapists
to specifying relevant and attainable treatment
goals, getting feedback on the effect of interven-
tions and optimizing communication with patients
and other professionals in an interdisciplinary
team.15 There is an increasing need to prove the
effectiveness of therapeutic interventions and to
improve the transparency of the clinical decision-
making process by health care professionals such
as physiotherapists. However, physiotherapists
often wonder when they need to monitor patients,
and what functional impairments or limitations
in terms of activities or participation should be
assessed.16

The importance of education
We hypothesized that the use of outcome mea-

sures would increase when physiotherapists were
educated about the integrated use of these out-
come measures in their daily clinical practice and
decision-making during the rehabilitation of
patients with stroke.9 In an attempt to facilitate
the practical use of outcome measures by Dutch
physiotherapists and hence to improve the trans-
parency of their clinical decision-making process
according to the recommendations in the ‘phy-
siotherapy stroke guideline’, a ‘Physiotherapists’
Educational Programme on Clinimetrics

in Stroke’ (PEPCiS – see Appendix) has been
developed.

Training is often a precondition for successful
behavioural changes of professionals like using
outcome measures on a regular basis.17 In such
contexts, interactive and personal training in
small groups has shown to be more effective
than more traditional lectures in large groups.18

We try to gain further insights into the educational
aspects necessary to induce behavioural change in
physiotherapists and to identify the perceived
motivational, organizational and institutional
barriers to and facilitators for this change, using
the theories by Ajzen19 and Grol20 respectively.
Besides, we are interested in the tutor role.
Should the tutor be an expert in the subject
matter to facilitate students (or in this case practis-
ing physiotherapists) more than non-content
expert tutors? In line with what has been found
in tutor studies in university education,21,22 we
hypothesized that the content expertise of a tutor
will be one of the influencing factors in educating
physiotherapists in their professional context.

Consequently, in this pilot study it was evalu-
ated whether the expertise of a tutor is a relevant
factor that influences the uptake of education
(PEPCiS) on changes in the use of outcome mea-
sures to improve professional behaviour.

Method

Design
In this pilot study, 30 voluntarily participating

physiotherapists involved in the management of
patients with stroke were stratified based on the
setting in which they work (i.e. acute care hospital,
rehabilitation centre, nursing home or private
physiotherapy practice). Within each stratum,
physiotherapists were randomly assigned, using
numbered sealed envelopes, to a group taught by
an expert tutor (expert tutor group: N¼ 15) or a
group taught by a non-expert tutor (N¼ 15). The
expert tutor group was taught by a tutor who had
extensive experience with outcome measures in
stroke (RvP; 410 years), whereas the non-expert
tutor group was taught by a tutor with little expe-
rience in this respect (MW; 56 months). Both
tutors had comparable experience with teaching
the programme, which they had gained in a prior
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pilot project, as well as with process-oriented
tutoring (43 years) from their regular job as
lecturers at the University of Applied Sciences
Utrecht.

The randomization schedule, based on a
random number table,23 and envelopes were pre-
pared by an author (ES) not involved in the
recruitment of the physiotherapists. The partici-
pating physiotherapists were unaware of the dif-
ferences in expertise between the allocated tutors.
Physiotherapists in the expert tutor group and
non-expert tutor group received the same educa-
tional programme aimed at implementing and
enhancing the use of outcome measures in clinical
practice. The programme was based on several
learning strategies and focusing on the evidence-
based practice, clinical reasoning and outcome
measures recommended in the clinical practice
guidelines for physiotherapy management of
patients with stroke. The educational programme
was executed from March to June 2007.

Subjects
For logistical reasons, a maximum of 30 phy-

siotherapists were recruited from responders to a
‘call for participation’ in the newsletter of the
Utrecht regional section of the Royal Dutch
Society for Physical Therapy. Six weeks prior to
the study, all responders received a hard copy of
the clinical practice guideline and were instructed
to read the whole document thoroughly. In a pre-
paratory meeting, four weeks before the start of
the educational programme, all responders were
informed about the study. We tried to blind the
participants by deliberately leaving them unaware
of the precise aims of the study, namely the
planned patient record analyses and the contrast
between the two tutors. To be included partici-
pants had to treat at least one patient with
stroke per week on a regular basis.

Intervention
Physiotherapists in both groups attended the

same interactive evidence-based training course
PEPCiS (see Appendix). The two groups of phy-
siotherapists were taught on different evenings
(Tuesdays and Thursdays respectively) in a fully

equipped ‘clinimetrics classroom’ at the Institute
for Human Movement Studies, Department of
Physiotherapy of the University of Applied
Sciences Utrecht, the Netherlands. The classroom
setting included physiotherapy equipment, all
materials and forms to record the outcome mea-
sures, and ‘on-line’ computers for patient data
recording. Both groups were taught in five
2-hour evening sessions over a 14-week period.
The five training sessions started in week 11 of
2007 (March), and continued in weeks 13, 15, 20
and 25 (June 2007).

Measurements
At baseline, participants’ characteristics, such as

gender, setting of practice, age, experience in
stroke management, number of treated patients,
psychological predictors of behaviour (e.g. moti-
vation according to the theory of planned beha-
viour19) and barriers to and facilitators for the use
of outcome measures were assessed.

The primary outcome of this study was ‘actual
use’, measured by the frequency of data of the
recommended outcome measures in the patient
records of the participating physiotherapists in
their own practice routine. Secondary outcomes
were: (1) self-reported use of outcome measures
by participants; (2) participants’ appreciation of
the tutoring style of their allocated tutor; and (3)
participants’ commitment, including (a) the parti-
cipants’ compliance with study procedures, (b) the
participants’ satisfaction with the educational
programme PEPCiS.

Actual use and self-reported use were assessed
at baseline and after the end of the 14-week inter-
vention period. Participants’ characteristics were
assessed at baseline, while participants’ apprecia-
tion of tutoring style and commitment were
assessed at the end of the intervention.

Baseline characteristics
Gender, setting of practice, age, experience in

stroke management and number of treated
patients were assessed at baseline. Besides psycho-
logical predictors of behaviour, barriers to and
facilitators for the use of outcome measures were
measured with questionnaires.
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Psychological predictors of behaviour
Psychological predictors of behaviour in terms

of using the recommended outcome measures
were assessed at baseline using a questionnaire
based on the Theory of Planned Behaviour
(TPB).19 This questionnaire was developed
using operationalization instructions from the a
manual for health service researchers.24 The
Theory of Planned Behaviour is a model which is
widely used to predict a wide range of behaviour
and can also be applied to the behaviour of health
professionals.25 The Theory of Planned Behaviour
proposes that ‘intention to engage in the beha-
viour’ and ‘perceived control over the behaviour’
(PBC) are the proximal predictors of (profes-
sional) behaviour.
We hypothesized that participants with high

‘intention’ and high levels of ‘perceived control’
would be more likely to change their professional
behaviour and will use outcome measures more
regularly. ‘Intention’ is defined as the motivation
to engage in a particular behaviour (in this case:
using outcome measures) and indicates the extent
to which people are willing to try or how much
effort they would invest to perform the beha-
viour.19 ‘Perceived control’ is defined as ‘a per-
son’s perception of the ease or difficulty of
performing a behaviour’.19

The ‘intention’ and ‘perceived control’ items
were rated on 5-point Likert scales. Mean scores
were calculated for both items, with a mean score
of 5 meaning very high intention and perceived
behaviour control, respectively.

Perceived barriers and facilitators
The validated Barriers and Facilitators

Questionnaire (BFQ),9 which includes 20 state-
ments (1–5 scale), was used at baseline to iden-
tify perceived barriers to and facilitators for the
use of outcome measures in everyday practice
in physiotherapy stroke management. An initial
analysis of perceived barriers to and facilitators
for using outcome measures by professionals
involved is a crucial condition for successful
implementation20 of the outcome measures
recommended in the clinical practice guidelines
for stroke management in daily physiotherapy
practice.

Primary outcome
Actual use of outcome measures

The actual use of outcome measures was defined
as the frequency of recorded use, of each recom-
mended outcome measure in the clinical practice
guideline (0–7), in patient records. This use was
assessed by analysing patient records (maximum
five per physiotherapist) for the frequency with
which the participants used the core outcome
measures. Before the start of the educational pro-
gramme, participants had to bring an anonymous
copy of their five most recent (stroke) patient
records. The actual use of outcome measures was
analysed again at the end of intervention by asses-
sing five new patient records.

Secondary outcomes
Self-reported use of outcome measures

This was assessed with a 7-item questionnaire
relating to the seven recommended outcome mea-
sures. The questions invited the participants to
report their own use of the seven recommended
outcome measures for the five most recently trea-
ted patients on a 6-point Likert scale (e.g. ‘I used
the Berg Balance Scale in [1,2,3,4 or 5 patients:
select one option] for the five patients with stroke
I most recently treated.’)

Participants’ appreciation of tutoring style
This was evaluated after the end of the educa-

tional programme, using the Tutor Behaviour
Questionnaire (TBQ).22,26 The Tutor Behaviour
Questionnaire consists of 39 items which explore
tutoring style in terms of ‘knowledge of subject
matter’ (19 items) and ‘skills in process facilitation’
(19 items), using 5-point Likert-scale (range 1–5),
and ‘overall effectiveness’, defined as the partici-
pants’ perception of how well the tutor performed
in his or her role (1 item; 1–10 scale).26 Knowledge
of subject matter was assessed using three scales
assessing the corresponding subcategories of beha-
viour: (A1) use of expertise (UE) (i.e. the degree to
which the tutor used his or her knowledge of the
subject matter to help the participants); (A2) cog-
nitive congruence (CC) (i.e. the degree to which the
tutor understood the participants’ existing level of
knowledge) and (A3) test orientation (TO) (i.e. the
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degree to which the tutor focused on summative
assessment to direct the physiotherapists’ learning).

The ‘skills in process facilitation’ was assessed
by three subscales: (B1) authority (AU) (i.e. the
degree to which the tutor used authority to direct
participants’ activities within the group); (B2) role
congruence (RC) (i.e. the degree to which the tutor
was able to empathize with, and relate to, partici-
pants’ lives); and (B3) cooperation orientation (CO)
(i.e. the degree to which the tutor was interested in
encouraging cooperation among members of the
group).26

Compliance with study procedures was assessed
as attendance at the training sessions and drop-
outs rates from the study. Attendance was recorded
by the tutors at each session (ranging from 0 to 5
sessions) in programme diaries. Participants had to
attend at least four of the five sessions of the edu-
cational programme to get credits for the quality
register of the Royal Dutch Society for Physical
Therapy. Drop-outs were defined as participants
who quit the study and were lost to follow-up.
Compliance with measurement procedures was
assessed by counting the number of participants
who (a) delivered their patients’ records (to assess
actual use), and (b) completed the on-line self-
report questionnaires (to assess self-reported use),
while recording those who were lost to analysis.

Participant satisfaction
This was determined after the end of the inter-

vention using a 4-item questionnaire. Each item
was given a mark between 0 and 10. Information
was obtained on satisfaction with the educational
programme, in terms of (1) ‘organization’, (2)
‘content’, (3) ‘knowledge gain’ and (4) ‘level of
participation’.

Statistical analysis
Data were analysed by an independent

researcher (ES) with SPSS 12.0 statistical software
(SPSS Inc, Chicago, IL, USA), using a significance
level of P50.05. Summary descriptive statistics
(i.e. central tendencies) were computed for the
actual and self-reported use of recommended
outcome measures.23 Differences in numbers of
patient records at baseline and at the end of the

intervention and actual and self-reported frequen-
cies of use were converted to percentage scores to
compare physiotherapists’ actual use and self-
reported use of outcome measures. The Barriers
and Facilitators Questionnaire statements (1–5
points on each statement) were converted to a
sum score (max 100 points).

Baseline differences in group characteristics,
tutor behaviour, compliance and satisfaction
were analysed by either independent samples
T-test or chi-square test where appropriate.23

Between-group comparisons were made using the
independent T-test, while comparisons of the
effect of training (i.e. the median of change
scores for actual use and self-reported use between
baseline and end of intervention) were done with
the Mann–Whitney U-test.23

In addition, factors have to be identified how
changes in professional behaviour to use clinical
outcome measures in practice are related with
tutor content-expertise. Univariate logistic regres-
sion analysis was used to select significant deter-
minants (P50.2) to predict an increased use of
two or more outcome measures by physiothera-
pists during the educational programme PEPCiS.

Results

Physiotherapists
Of the 41 physiotherapists who responded to the

original invitation, 35 were involved in stroke
management and were considered eligible after
screening by telephone (Figure 1). However, 5 can-
didates were unable to fit the training sessions into
their schedule leaving 30 participants. Table 1
shows the baseline characteristics of these 30 par-
ticipating physiotherapists. No statistically signif-
icant baseline differences between the groups were
found (P40.05).

Primary outcome
Actual use of outcome measures

Both groups increased their median actual use
of the seven recommended outcome measures, as
recorded in the five patient records, going from a
median of 3 to 6 different outcome measures for
those trained by the expert tutor and from 3 to 4

An educational programme for physiotherapists 1009



for the non-expert group, these between-group
differences were statistically non-significant
(P¼ 0.07) (Table 2). Physiotherapists educated
by the expert tutor showed a broader use of out-
come measures than their colleagues in the non-
expert tutor group (Table 4).

Secondary outcomes
Self-reported use of outcome measures
The analysis of the between-group differences in

self-reported use showed no significant differences
between the groups (P¼ 0.48) (Table 3).

Analysis of between-group differences for each
of seven recommended outcome measures showed
a statistically significant change scores in favour of
the expert tutor group for self-reported use of the
Frenchay Arm Test (P¼ 0.01) (Table 4).

Participants’ appreciation of tutoring style
Compared with participants in the non-expert

tutor group, those in the expert tutor group
reported a significantly higher degree of ‘knowl-
edge of subject matter’ (P50.001) and ‘skills in
process facilitation’ (P50.001) for their tutor.
Participants in the expert tutor group also rated
the overall perceived effectiveness of their tutor
significantly higher (P50.001) (Table 3).

Compliance with study procedures
There were no drop-outs, and the participants in

both groups attended at a median of five of the
five PEPCiS sessions. After the end of the PEPCiS
programme, no significant differences were found
between the two arms in terms of the number of
anonymous copies of their most recent (stroke)
patient records presented by the participants and
completion of the on-line self-report question-
naires, (Table 3).

Participants’ satisfaction
All participants in both groups (N¼ 30)

answered the four questions about satisfaction
with PEPCiS. The mean score for satisfaction
with PEPCiS as a whole was ranging from 8.0
(expert tutor group) to 6.9 (non-expert tutor
group). Physiotherapists in the expert tutor
group rated two satisfaction items significantly
higher than those in the non-expert tutor group
(Table 3).

Univariate analysis
Complete data sets for univariate regression

analyses were available for 27 physiotherapists,
13 for the expert group and 14 for the non-
expert group. The univariate analysis showed
significant associations (P50.2) between a
change score of 2 or more outcome measures

Expert
tutor group

(N = 15)

41 responded to newsletter

30 physiotherapists randomized

6 excluded by criteria
(not involved in stroke management)

35 screened by telephone

5 excluded (unable to fit training into their schedule)

Non-expert
tutor group

(N = 15)

0 withdrew at 14 weeks
(post intervention)

0 withdrew at 14 weeks
(post intervention)

Physiotherapists who
missed > 1 training

sessions:
N = 0

Physiotherapists who
missed > 1 training

sessions:
N = 0

Figure 1 Flow of participants through the trial.
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in actual use during PEPCiS, and eight determi-
nants (Table 5).

Discussion

The objective in this pilot study was to detect dif-
ferences between participants trained by a tutor

who had extensive experience with outcome mea-
sures in stroke care versus those trained by a tutor
with less experience. Both groups increased their
actual use of outcome measures after participating
in the Physiotherapists’ Educational Programme
on Clinimetrics in Stroke (PEPCiS), going from
a median of 3 to 6 different outcome measures
for those trained by the expert tutor and from

Table 1 Baseline characteristics of participating physiotherapists

Characteristics ETG
(N¼ 15)

NETG
(N¼ 15)

Total
(N¼ 30)

Statistics Significance
(P-value)*

Gender, female 12 13 25 0.24C 0.62
Setting of practice: 1.45C 0.69

ACH 2 3 5
RC 0 1 1
NH 10 9 19
PPP 3 2 5

Age �0.64T 0.53
Mean (SD) 36.5 (9.8) 39.0 (10.2) 37.7 (9.9)
Range 25–53 22–53 22–53

Experience in stroke management �0.60T 0.55
Mean (SD), years 9.5 (8.1) 11.0 (5.6) 10.2 (6.9)
Range, years 2–27 2–20 2–27

Number of patients with stroke treated/week, �0.54T 0.59
Median (mode), n 4 (3) 4 (3) 4 (3)
Range 2–12 3–15 2–15

Psychological predictors of behaviour:
Intention, mean (SD) 4.2 (0.4) 4.1 (0.6) 4.2 (0.5) 0.34T 0.74
PBC, mean (SD) 3.7 (0.7) 3.9 (0.6) 3.8 (0.6) �1.05T 0.30

Barriers and facilitators to use outcome measures:
BFQ total score, mean (SD) 60.7 (5.2) 62.0 (4.9) 61.4 (5.0) –0.68T 0.50

ACH, acute care hospitals; BFQ, barriers and facilitators questionnaire; N, number of physiotherapists; NH, nursing homes;
RC, rehabilitation centres; PBC, perceived behavioural control; PPP, private physiotherapy practices; SD, standard deviation.
CChi-square test.
TT-test.
*Significant at P50.05.

Table 2 Primary outcome

Outcome variables Expert tutor group
(ETG)

Non-expert tutor group
(NETG)

Between-group differences
Change T0 to T1

#

Baseline
(T0)

Post-intervention
(T1)

Baseline
(T0)

Post-intervention
(T1)

Actual usea (N) 15 13 15 14 Mann–Whitney (sig.)
Number out of seven RCOMs

Median (mode) 3 (2) 6 (6) 3 (2) 4 (4) 53.5
[Range] [0–6] [1–7] [0–6] [0–6] (P¼0.07)

N, number of physiotherapists; RCOMs, recommended core outcome measures; T0, baseline; T1, post-intervention.
#Significance at P50.05.
aActual use of outcome measures, based on records of five most recently treated patients (converted to 0–100% scores).
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3 to 4 for the non-expert group. However, the
added value of an expert tutor could not be
proven (P¼ 0.07), although physiotherapists edu-
cated by the expert tutor were more satisfied about
the tutor. Furthermore they seem to use a broader
variety of instruments than their colleagues in
the non-expert tutor group, when looking at the
change scores between baseline and post interven-
tion in the Motricity Index, 10-m walk and
Frenchay Arm Test.

Physiotherapists tended to overestimate their
self-reported use of outcome measures. This over-
estimation may have been caused by their ten-
dency to give socially desirable answers, because
recommendations in clinical practice guidelines
and ethical professional requirements imply that
they are expected to use outcome measures. A
post-hoc analysis at the baseline of the present
study showed that physiotherapists perceived
that they used more outcome measures as recorded

Table 3 Secondary outcomes

Outcome variables Expert tutor group
(ETG)

Non-expert tutor group
(NETG)

Between-group
differences
Change T0 to T1

#

Baseline
(T0)

Post-intervention
(T1)

Baseline
(T0)

Post-intervention
(T1)

1) Self-reported use* (N)
Number out of seven RCOMs

15 13 15 14 Mann–Whitney (sig)

median (mode) 4 (5) 6 (7) 4 (4) 5 (5) 76.5 (P¼ 0.48)
[Range] [0–6] [5–7] [0–6] [4–7]

2) Participants’ appreciation of
tutoring style (TBQ) (N)

13 13 T-statistics (T1)-
between groups
(sig.)

2a) TBQ subject matter expertise
(total of three scales), mean (SD)

72.7 (5.0) 56.1 (11.9) 4.63

P50.001#

2b) TBQ process facilitation skills
(total of three scales), mean (SD)

71.1 (4.5) 59.7 (6.8) 5.10

P50.001#

2c) TBQ overall effectiveness
(appreciation, 1–10 scale), mean (SD)

8.3 (0.5) 6.2 (1.5) 4.87

P50.001#

3a) Compliance with study procedures
Attendance/drop-out
Number of PTs (N) 15/0 15/0 0.26
Number of sessions, median, range 0–5 5 (4–5) 5 (4–5)

P¼ 0.80
Delivered patient records 13 14 0.59
PTs lost to analysis in (N) 1 1 P¼ 0.56
Completed self-report questionnaires: 13 14 0.59
PTs lost to analysis in (N) 2 1 P¼ 0.56

3b) Participants’ satisfaction (range 0–10) about:
Organization of PEPCiS, mean (SD) 7.7 (0.8) 6.9 (1.9) 1.34 P¼0.19
Content of PEPCiS, mean (SD) 8.9 (1.0) 7.8 (1.9) 3.56 P¼0.02#

Knowledge gain by PEPCiS, mean (SD) 8.6 (1.0) 6.5 (2.2) 3.26 P¼0.03#

Own participation in PEPCiS, mean (SD) 6.9 (0.8) 7.1 (1.3) �0.36 P¼ 0.72
Overall score of the four PEPCIS items 8.0 6.9

N, number of physiotherapists; PT, physiotherapist; RCOMs, recommended core outcome measures; SD, standard deviation;
T0, baseline and T1, post-intervention; TBQ, Tutor Behaviour Questionnaire.
#Significance at P50.05.
*Self-reported use of outcome measures based on a questionnaire about five most recently treated patients (converted to
0–100% scores).
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in self-reported questionnaires (median¼ 4) than
they actually did in patient records (median¼ 3).
After the intervention, the participants reported a
median use of 6 recommended outcome measures,
whereas our analysis found an actual use of
5 measures.

To our knowledge, this is the first study to
examine the effects of differences in content exper-
tise between tutors in physiotherapy education.
Studies in university education have been incon-
clusive about the effects of tutor content expertise
differences.21,22 In the present study, the two
tutors differed in content expertise as regards clin-
ical experience in using clinical assessments in
patients with stroke. Although the study partici-
pants evaluated several important aspects of tutor-
ing style (knowledge of subject matter, skills in
process facilitation and overall effectiveness of
the tutor), other possible confounding aspects,
such as personality and seniority, were disre-
garded. In a future study with sufficient power,

we intend to investigate the influence of tutor
expertise as well as interfering factors, such as
performance of tutors, in order to establish and
improve the effectiveness of educational interven-
tions as a part of implementation strategies for
the regular use of outcome measures by
physiotherapists.

The physiotherapists participating in this study
were self-selected and the majority worked in nur-
sing homes. They probably volunteered because
they had a more than average interest in caring
for patients with stroke and hence a greater inten-
tion to use the clinical practice guideline and its
recommended outcome measures (Table 1). Thus
these therapists can be regarded as a preferred
group of interest. Moreover, they might represent
a specific subgroup of ‘innovators’ or ‘early adop-
ters’.27 Overall the physiotherapists in this study
claimed a more frequent use of outcome measures
before the educational programme than a ran-
domly addressed group of physiotherapists who

Table 4 Between-group differences in actual and self-reported us of the seven recommended outcome measures

Outcome variables Expert tutor
group (ETG)
T1 minus T0 (�E)

Non-expert
tutor group (NETG)
T1 minus T0 (�C)

SDE/SDC Between-groups
�E–�C

Mann–Whitney
U-test (Z)

Sign.
(P)

Actual usea (%):
Motricity Index 50 20 34/36 30 2.04 0.04#

Trunk Control Test 41 15 34/39 26 1.36 0.17
Berg Balance Scale 35 26 36/28 9 0.69 0.51
Functional Ambulation

Categories
52 23 38/39 29 1.29 0.20

10-m walk 32 5 21/18 27 2.34 0.02#

Frenchay Arm Test 17 �7 –/26 24 2.02 0.04#

Barthel Index 27 7 39/21 20 0.69 0.50

Self-reported useb (%):
Motricity Index 49 33 36/36 16 1.06 0.30
Trunk Control Test 32 16 42/38 16 0.91 0.38
Berg Balance Scale 44 30 36/33 14 1.44 0.16
Functional Ambulation

Categories
43 43 44/43 0 0.05 0.97

10-m walk 30 16 23/22 14 1.12 0.28
Frenchay Arm Test 39 4 –/10 35 2.57 0.01#

Barthel Index 42 13 46/41 29 1.02 0.33

#Significance at P50.05.
C¼ control group (non-expert tutor group); E¼experimental group (expert tutor group); n¼ number of physiotherapists.
PT, physiotherapist; SD, standard deviation.
aActual use of outcome measures, based on patient records of five most recent treated patients (recalculated to 0–100%
scores).
bSelf-reported use of outcome measures is based on a questionnaire about five most recent treated patients (recalculated to
0–100% scores).
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responded to a recent survey in the Netherlands
(N¼ 167).9

In line with this survey, a notable finding of the
present study is the extremely infrequent use of the
Frenchay Arm Test (FAT). Although the FAT
was introduced among Dutch physiotherapists in
2002, it still seems to be a relatively unknown out-
come measure for classifying arm and hand use of
patients with stroke.9

The present study had certain methodological
limitations, in that tutors were not blinded and
the physiotherapists, who were unaware of the
precise objectives of the study, were semi-blinded.
The sample size in this pilot study is quite small
and highly selected, which makes it difficult to use
a regression analysis and to generalize the conclu-
sions. Although several authors28,29 have advised
against using statistical analysis in pilot studies,

our analysis suggests a potential effect of the
level of tutor expertise in the educational pro-
gramme investigated in the present study. A suffi-
ciently powered study should shed light on the true
contrast of effectiveness for tutor experience in
education.

The univariate logistic regression analysis on the
entire set of data from the present study revealed
eight factors that were associated with a change
score of 2 or more outcome measures before and
after the educational programme PEPCiS. Since
the tutors’ performance was one of the predicting
factors this factor warrants further investigation
in multilevel analysis in a future larger trial.

The present pilot study was designed with two
tutors. Because of the cross-level interaction
between the participants and their allocated
tutor, a multilevel analysis randomized at tutor

Table 5 Univariate logistic regression analyses

Univariate analysis P-value Odds (95% CI)

B
(beta coefficient)

SE

Gender (female)* �1.76 1.20 0.14* 0.17 (0.02–1.82)
Age (�34 years)* 2.11 0.89 0.02* 8.25 (1.45–46.86)
Experience (� 9 years)* 3.40 1.20 50.01* 30.00 (2.87–313.47)
Number of treated patients* 0.20 0.12 0.10* 1.22 (0.96–1.54)
Initial actual use at T0 (� outcome measures)* 3.00 1.01 50.01* 20.00 (2.77–144.31)
Initial self-reported use at T0 (� 2 outcome measures) 0.45 0.82 0.59 1.56 (0.31–7.82)
Setting of practice 0.08 0.45 0.86 1.09 (0.45–2.61)
Allocated tutor (expert tutor)* �1.06 0.80 0.19* 0.35 (0.07–1.66)
PT’s intention (T0)* �1.71 1.06 0.11* 0.18 (0.02–1.46)
PT’s attitude (T0) �0.43 0.70 0.54 0.65 (0.17–2.56)
PT’s perceived behavioural control (T0) �0.26 0.59 0.66 0.77 (0.24–2.46)
PT’s self-efficacy (T0) 0.12 0.84 0.89 1.13 (0.22–5.87)
Organization of PEPCiS �0.09 0.27 0.72 0.91 (0.53–1.54)
Content of PEPCiS �0.31 0.45 0.50 0.74 (0.30–1.78)
Increase of knowledge by PEPCiS 0.07 0.21 0.72 1.08 (0.72–1.61)
Own participation in PEPCiS 0.30 0.40 0.46 1.34 (0.62–2.92)
BFQ – personal competence (3 items) �0.18 0.17 0.27 0.83 (0.60–1.15)
BFQ – application (4 items) �0.12 0.15 0.43 0.89 (0.66–1.19)
BFQ – appraisal of information (3 items) �0.25 0.40 0.54 0.78 (0.36–1.71)
BFQ – professional attitude (4 items) �0.07 0.30 0.83 0.94 (0.52–1.68)
BFQ – incentives (3 items) 0.28 0.26 0.27 1.32 (0.80–2.18)
BFQ – regulation (2 items) 0.12 0.44 0.79 1.13 (0.48–2.65)
BFQ – TOTAL �0.06 0.08 0.48 0.95 (0.81–1.10)
TBQ – subject-matter expertise (3 scales) 0.01 0.03 0.69 1.01 (0.95–1.08)
TBQ – process facilitation skills (3 scales) 0.01 0.05 0.80 1.01 (0.92–1.12)
TBQ – overall effectiveness (rating of tutor;

appreciation �7 on 1–10 scale)*
1.20 0.85 0.16 3.33 (0.63–17.57)

SE, standard error of the estimate; PEPCiS, Physiotherapists’ Educational Programme on Clinimetrics in Stroke; BFQ, Barriers
and Facilitators Questionnaire; TBQ, Tutor Behaviour Questionnaire.
*Significant determinant of actual use of outcome measures after PEPCiS (P50.2).
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level would be necessary to detect effects at the
level of the participants. To preclude bias by
non-content expertise dependent aspects of each
tutor, a larger cluster randomized study to test
the hypothesis ‘PEPCiS results in an enhanced
use of two or more outcome measures by phy-
siotherapists’ is necessary with, based on a power
calculation with 280 physiotherapists, a compari-
son of 10 expert and 10 non-expert tutors, each of
them educating a group of 14 physiotherapists.
Using these techniques in more robust future
trials would allow corrections for the effects of
other factors, such as ‘intention’ on the numbers
of outcome measures recorded in electronic
patient records.

In addition, we need to examine the impact of
improved use of outcome measures by therapists
on the outcome and quality of care at the level of
the patients, nested within therapists. So, in future
guideline implementation research not only effects
have to be investigated at the level of physiothera-
pists (do they act according to the guideline
recommendations), but also at the level of patients
(does guideline-driven therapy result in better
patient outcomes?).

Clinical messages

� Education seems to be a valuable way to
promote the use of outcome measures by
physiotherapists involved in stroke
rehabilitation.

� Tutors with content expertise seem to be
more effective in educating physiotherapists
to change their professional behaviour than
tutors without content expertise.

� Trials with large sample sizes are more val-
uable than trials with a small and specific
data set.
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Appendix – Physiotherapists Educational
Programme on Clinimetrics in Stroke
(PEPCiS)

The PEPCiS course book is based on the recom-
mendations for the use of clinical assessments in
the Dutch Clinical Practice Guideline on
Physiotherapy management of patients with
Stroke (CPGPS)12 and consists of 89 pages of
text, including detailed explanations on the 25
unique outcome measures, including the seven
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outcome measures recommended in this clinical
practice guideline. PEPCiS supports physiothera-
pists to enhance the use of the recommended out-
come measures by integrating the triad of clinical
reasoning in physiotherapeutic stroke manage-
ment,30 objectifying patients’ functional recovery
with the help of outcome measures,16 and record-
ing these outcomes.31 The physiotherapists partici-
pating in PEPCiS use the data of their own patients.
The content of the programme, summarized below,
is based on (1) evidence-based practice (EBP) prin-
ciples, as described by Haynes et al.32; (2) learning
strategies, such as interactive teaching, measure-
ment skills training, peer learning, discussions and
reflective thinking; and (3) professional education
tools such as: (a) the Rehabilitation Problem
Solving Form (RPS),33 based on the International
Classification of Functioning, Disability and

Health (ICF)34 and (b) the Hypothesis-Oriented
Algorithm for Clinicians II (HOAC II)30 for neu-
rological physiotherapy practice.35

The core set of seven recommended outcome
measures of the clinical practice guideline included
in the present study consisted of the Motricity
Index (MI), Trunk Control Test (TCT), Berg
Balance Scale (BBS), Functional Ambulation
Categories (FAC), 10-m walk (TMW), Frenchay
Arm Test (FAT) and Barthel Index (BI).12 This
core set should be applied to all patients with
stroke in all phases after stroke, in each setting
where physiotherapists work.12 The time required
to administer all seven recommended outcome
measures is about 45–60 minutes.12 The pro-
gramme is offered in a fully equipped ‘clinimetrics
classroom’, with software available for the record-
ing of patient data.

Content of PEPCiS

Session 1 � Introduction EBP, ICF and RPS as educational tools
� Peer learning and reflective thinking about outcome measures used by participating physiotherapists
� Discussions about the use of outcome measures in clinical reasoning and clinical decision making
� General introduction to physiotherapeutic stroke management
� Participants’ own patient records guiding participants in PEPCiS.

Session 2 � Theme: Walking and mobility-related activities
� Introduction of software for recording patients’ data
� Introduction of three recommended outcome measures: interactive teaching on FAC, TMW and BBS
� Training measurement skills and peer learning
� Discussions about prediction models (walking).

Session 3 � Theme: Hand and arm use
� Introduction of HOAC II
� Introduction of two recommended outcome measures: interactive teaching on MI and FAT
� Discussions about prediction models (hand and arm use).

Session 4 � Theme: Integration of outcome measures, therapeutic (SMART) goals and evaluations
� Introduction of two recommended outcome measures: interactive teaching on TCT and BI
� Peer learning with RPS and patients’ data (platform presentations by participating physiotherapists).

Session 5 � Theme: How to communicate using outcome measure data
� Peer learning, using HOAC II and RPS in physiotherapeutic stroke management during everyday practice.

SMART, specific, measurable, attainable, realistic and timely; HOAC, Hypothesis-Oriented Algorithm for Clinicians II; MI,
Motricity Index; FAT, Frenchay Arm Test; RPS, Rehabilitation Problem Solving Form; BI, Barthel Index; TMW, 10-m walk;
BBS, Berg Balance Scale; EBP, evidence-based practice; ICF, International Classification of Functioning, Disability and Health;
PEPCiS, Physiotherapists’ Educational Programme on Clinimetrics in Stroke.
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