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Abstract
Purpose This study investigated the implementation of a risk profiling process for physiotherapy clients with a compensable 
musculoskeletal problem. Implementation targeted personal (clinician) and external (organisational) factors to facilitate 
behavioural change with regard to the use of formal, questionnaire-based risk profiling. Methods A theoretical construct 
was developed for formal questionnaire-based screening to be implemented across 12 private, metropolitan physiotherapy 
clinics. To target personal (clinician) factors, a multimodal educational procedure was developed focused on use of the 
ten-item Orebro Musculoskeletal Pain Screening Questionnaire (OMPSQ-10). To target external (organisational) factors, 
an administrative process was enacted to ensure routine completion of the OMPSQ-10 by compensable clients. Global 
practice behaviour with regard to the use of formal risk profiling was complete pre- and post-implementation. Results Pre-
implementation physiotherapists understood the potential usefulness of formal risk profiling, but the large majority did not 
routinely have clients complete these types of questionnaires. Post-implementation there was a significant positive shift in 
behaviour to more frequent use the OMPSQ-10 for new compensable clients. Conclusions The results provide initial sup-
port for the use of a framework to develop an implementation strategy to increase physiotherapist adherence to the use of 
guideline recommended risk profiling questionnaires in clinical practice.
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Introduction

In Australia, return to work rates at 7–9 months following a 
compensable work injury, for those having at least 10 days 
off work, have hovered between 83 and 87% over the last two 
decades [1]. This suggests a good outcome for most. How-
ever, those that do not return to the work place within this 
time frame represent a significant proportion of the burden 

on compensation systems. Musculoskeletal injuries and dis-
orders account for 90% of serious compensation claims in 
Australia (claims resulting in total absence from work for at 
least one working week) [2]. The cost of these claims has 
been escalating over time [2], which is a global phenomenon 
[3]. Thus, models of care for musculoskeletal compensation 
claims espouse early identification of claimants at higher 
risk of longer term work absenteeism, as this practice can 
inform management to reduce long term absenteeism [4].

Questionnaire based tools have been developed to assist 
in the identification of people with musculoskeletal inju-
ries and disorders who have higher risk of poorer return 
to work outcomes. Potential advantages of this approach 
include reduced medicalisation of people with low risk 
problems, shift of resources to those more in need of care, 
increase emphasis on the biopsychosocial management 
of musculoskeletal disorders, assist clinicians with less 
experience in their understanding of overall client presen-
tation, and facilitate multidisciplinary communication and 
team care [5, 6]. There is emerging evidence that this can 
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lead to better outcomes for the injured person as well as 
reduce primary (medical costs and lost wages) and second-
ary (lost productivity) expenses associated with compensa-
tion claims [7–9]. Disadvantages may be mis-classification 
for some individuals [10], and risk stratification alone does 
not necessarily provide insight into individually relevant 
factors [6].

Anecdotally, the use of such screening tools in clinical 
practice is limited. As an example, in a survey of 173 stake-
holders in the management of injured workers in Western 
Australia, only 39% reported regular use of formal risk 
assessment/screening questionnaires [11]. Other specific 
investigations of the uptake of screening questionnaires in 
the management of compensable, work-related musculoskel-
etal pain appears to be lacking in the literature. However, 
indication of this practice being limited aligns to broader 
indications of the inconsistencies and difficulties in imple-
menting evidence informed, guideline-based models of care 
into clinical practice [12].

Reasons for suboptimal use of evidence informed models 
of care and clinical guidelines to assist with the manage-
ment of work-related musculoskeletal disorders are com-
plex and multifactorial [13]. Broadly speaking, the barriers 
might include personal (for example beliefs and attitudes 
[14]), guideline-related (for example poor guideline quality 
[15]) and external factors (for example organisation culture 
[16]) [17, 18]. Given the multifactorial nature of these bar-
riers, implementation strategies to facilitate behavioural 
change in clinicians might be more successful if they are 
multifaceted in nature. Fischer et al. [17] have postulated a 
‘Knowledge-Attitude-Behaviour Framework’ for this pur-
pose. This model espouses the need to improve knowledge 
and attitudes, with implementation strategies developed for 
specific settings and target groups. A structured approach 
to model of care/guideline implementation is required that 
includes identification of the target for behavioural change, 
a conceptual analysis of barriers and enablers, considera-
tion of modes of delivery, and assessment of change post-
implementation [19].

The purpose of this study was to investigate the imple-
mentation of a risk profiling process for clients with a com-
pensable musculoskeletal problem, presenting for physio-
therapy management. The aims of the study were threefold; 
(i) to explore use of questionnaire-based screening for for-
mal risk profiling of compensation clients in private physi-
otherapy clinics, (ii) implement change by targeting personal 
(clinician) and external (organisational) factors, and (iii) 
assess potential behavioural change across physiotherapy 
clinics with regard to the use of these questionnaires. A suc-
cessful outcome from this process would provide a prac-
tical guide for physiotherapy (or other) clinics engaged in 
the compensation arena to align their processes to evidence 
informed models of care for risk profiling injured workers.

Methods

Study Design

A pragmatic, observational design was used for this study, 
with observations made pre- and post-implementation of 
a model to facilitate use of risk profiling questionnaires in 
clinical practice. Ethical approval for the study was pro-
vided by the Curtin University Human Research Ethics 
Committee.

Setting

The study involved 12 private physiotherapy clinics in the 
metropolitan area of Perth, Western Australia. None of 
these clinics had a formal procedure for the use of screen-
ing questionnaires.

Procedure

An overview of the procedure is provided in Fig. 1. A 
theoretic construct (implementation map) was developed, 
aligned to the principles outlined by French et al. [19].

Target for Behavioural Change

The gap in evidence-informed practice related to the lack 
of formal risk profiling of compensable clients in physi-
otherapy clinics. A clinic wide strategy was required, 
transferrable across clinic settings, to facilitate use of for-
mal risk profiling by physiotherapists for new compensable 
clients.

Barriers and Enablers

Literature review provided little insight into the adoption of 
formal risk profiling in clinical management of compensable 
clients, other than the industry report previously prepared by 
the authors indicating low uptake [11]. General barriers to 
poor implementation/uptake of guideline informed practice 
were reviewed. Based on this literature [19], and the experi-
ence and knowledge of the implementation team, key barri-
ers to the use of screening questionnaires were identified as: 
lack of time as perceived by the clinicians; lack of clinician 
knowledge on the utility of screening questionnaires; and 
lack of clinician knowledge on how to use screening ques-
tionnaires to inform clinical decision making.

To enable increased compliance to the use of a for-
mal screening procedure, it was determined strategies 
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simultaneously targeting personal (clinician) and external 
(organisational) factors were required.

Consideration of Modes of Delivery

At the personal (clinician) level, a multimodal educational 
procedure was developed, with a recent systematic review 
supporting the efficacy of this approach to knowledge trans-
lation [20]. This included a group-based teaching and learn-
ing session of 90 min duration and one-to-one education for 
those who missed the group session or wanted more input. 
This training was supplemented with a written resource. The 
education was provided by two of the researchers (LM, DB). 
Education focused on the evidence for formal risk profil-
ing to predict poorer return to work outcomes in compen-
sable clients [21–23]. The 10-item Orebro Musculoskel-
etal Pain Screening Questionnaire (OMPSQ-10) [24] was 
adopted as the screening questionnaire for implementation 
into the physiotherapy clinics. There is emerging evidence 
that screening with the OMPSQ-10 can improve outcomes 
for people with musculoskeletal disorders [4, 9]. Advan-
tages include its brevity and not being body region specific 
[5], and therefore it is suitable for application in clinical 

groups such as compensation clients where there would be 
a mixture of body area injuries. Education included: famil-
iarisation with the OMPSQ-10 including scoring for risk 
categorisation; potential for mis-categorisation including 
the temporality of questionnaire results [10]; interpretation 
at total score and individual question levels; and an overall 
emphasis on using the questionnaire to assist with clinical 
reasoning to establish management pathways [5, 25], rather 
than the questionnaire result being the sole indicator of the 
individual client’s management pathway. Further, physio-
therapists were encouraged to use the OMPSQ-10 as a reas-
sessment tool. While there has not been validation of the use 
of the OMPSQ-10 in this manner in terms of understanding 
what might be clinically meaningful changes, reassessment 
would at least provide some formal review of client status.

At the organisational level, clinic managers at each of the 
12 physiotherapy clinics were responsible for oversight of 
the implementation program. The OMPSQ-10 was added 
to the patient information form for new clients with a com-
pensable claim, and completed at the initial appointment, 
prior to being seen by a physiotherapist. It was not added to 
the paper-work of private (non-compensable) clients. Once 
completed, the unscored OMPSQ-10 was provided to the 
physiotherapist at the start of the consultation. The clinic 
managers were also responsible for orientation of any new 
physiotherapists employed at their sites to the process for 
utilisation of the OMPSQ-10 and associated educational 
material.

Assessment of Physiotherapists and Targeted Behaviour

In the 14 days prior to the formal risk profiling process imple-
mentation, physiotherapy clinic staff responded to an online 
questionnaire. Firstly, the profile of the physiotherapy clinics 
was established based on staff age, sex, years of experience, 
the number of physiotherapists with formal post-graduate 
training, beliefs using the Back Beliefs Questionnaire [26] 
and estimated compensable client caseloads. Then the physi-
otherapists were asked “Do you think screening tools are 
important in physiotherapy?” (scored on an 11-point scale, 
0 = Not Important At All, 10 = Critically Important). To estab-
lish practice behaviour with regard to the use of formal risk 
profiling questionnaires, physiotherapists were asked “Do 
you use a questionnaire based screening tool(s) (eg. Orebro 
Questionnaire, STarT Back) routinely as part of your assess-
ment of (a) Compensable Patients, and (b) Private Patients” 
(with responses of Never, Seldom, Sometimes, Frequently 
or Always). To establish how physiotherapists might use the 
information garnered from risk profiling questionnaires, they 
were asked how important or useful screening tools were for: 
formulating a diagnosis; establishing contributing factors to 
a disorder; formulating a prognosis; guiding treatment and 
management strategies; indicating when referral to other 

Fig. 1   Procedural flow for implementing a risk profiling process for 
clients with a compensable, musculoskeletal problem presenting for 
physiotherapy
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practitioners is required; helping with patient education; and 
assisting communication with other stakeholders (scored on an 
11-point scale, 0 = Not Useful At All, 10 = Critical).

A tally of the new compensable (workers compensation 
and motor vehicle accident) clients attending the participat-
ing physiotherapy clinics was kept during the 3 months after 
implementation of the formal risk profiling process. At the 
3-month post-implementation point, the same initial question-
naire was again completed by the physiotherapy staff across 
the 12 clinics. In addition, they were asked if they completed 
the pre-implementation questionnaire, as an estimate of staff 
changes across the implementation period.

Analysis

Analysis was performed with the use of STATA v15.1 statis-
tics package (StataCorp, USA) and R-Studio Version 1.1.456 
(RStudio, Inc, USA). Descriptive statistics were calculated 
for pre- and post-implementation profiling data, compared 
with two sample t-tests for continuous data and Pearson’s Chi 
square for categorical data. Pre- and post-data for responses 
to questions relating to perceived importance of screening 
questionnaires and level of use of these questionnaires were 
ordinal, but unpaired. The data had to be considered depend-
ent, as some participants were involved in both pre- and post-
surveys. Given these data characteristics, a robust measure of 
location was performed using the principle of ‘all possible 
comparisons’ [27, 28]. This was performed with R-Studio 
supplemented with the ‘WRS’ library (https​://dorns​ife.usc.
edu/labs/rwilc​ox/softw​are/) and the ‘orddom’ library (https​
://cran.r-proje​ct.org/web/packa​ges/orddo​m/orddo​m.pdf). The 
‘loc2dif’ command was used to compute the difference for 
all possible comparisons between pre- and post-responses for 
each question. This provides information about the typical dif-
ference between any pre- and post-responses (given match-
ing wasn’t possible). The output provides the median of the 
differences between all the possible comparisons of pre-and 
post-responses. The ‘wmwpb’ command was then used to 
provide a 95% confidence interval (95% CI) and significance 
value for the median estimate. This command was used as 
the pre- and post-sample sizes were unequal. The ‘probability 
of superiority’ (PS) was then used an estimate of the effect 
size (via the ‘dmes’ command), as a probability that any given 
participants response would have changed from pre- to post-
intervention. Alpha value of 0.05 was used to determine sta-
tistical significance.

Results

Table  1 profiles 12 physiotherapy clinics by reporting 
the makeup of the staff at the two time points pre- and 
post-implementation of the formal risk profiling process. 

Pre-implementation, two of the 65 physiotherapists sur-
veyed were missing responses for the Back Beliefs Ques-
tionnaire and therefore excluded from the analysis. Post-
implementation, three of the 48 physiotherapists surveyed 
were missing the Back Beliefs Questionnaire and another 
was missing general responses, and these four subjects were 
also excluded from the analysis. Of the remaining 44 physi-
otherapists who provided post-implementation data, 37 had 
provided pre-implementation data. There were no statistical 
differences for the demographics between these two time 
points, though there was a lower percentage of physiothera-
pists with post-graduate training at follow-up. Thus, analysis 
was performed comparing the 65 physiotherapist who pro-
vided pre-implementation data with the all 44 who provided 
post-implementation data.

Three hundred and fifty-eight new compensable clients 
attended the 12 physiotherapy clinics during the 3 months 
period between data collection points.

The majority of physiotherapists perceived value in the 
use of risk profiling questionnaires in clinical practice, 
and this remained the case at the three month post-imple-
mentation follow-up (Fig. 2; Table 2, median pre/post dif-
ference of all possible comparisons = 0, 95% CI − 1 to 0, 
p = 0.526, PS = 49%). Pre-implementation, the use of risk 
profiling questionnaires was fairly low for both compensa-
ble and non-compensable (private) clients (Fig. 3). There 
was a significant positive shift in behaviour across clinics 
to more frequent use of questionnaires post-implementation 
for new compensable clients (Fig. 3a; Table 2, median pre/
post difference of all possible comparisons = − 1, 95% CI 
− 2 to − 1, p = 0.006, PS = 69%). The negative values for 
the median and confidence interval equates to an increase 
in self-reported use of screening for compensable clients, 

Table 1   Profile of the physiotherapy staff working at the participating 
12 physiotherapy clinics pre- and post-implementation of a model to 
facilitate use of risk profiling questionnaires in clinical practice

Reported as mean (standard deviation) or number (percentage)

Pre-imple-
mentation 
(n = 63)

Post-imple-
mentation 
(n = 44)

p values

Age (years) 32.2 (10.9) 30.9 (10.4) 0.519
Sex (male) 28 (44%) 24 (55%) 0.304
Experience (years) 8.3 (9.9) 6.8 (9.8) 0.434
Post-graduate training 21 (33%) 8 (18%) 0.083
Back Beliefs Question-

naire
39.5 (4.1) 39.7 (4.57) 0.808

Percentage of caseload as compensable (%)
 0 11 (17%) 5 (11%) 0.539
 25 42 (67%) 30 (68%)
 50 10 (16%) 8 (18%)
 75 0 (0%) 1 (2%)

https://dornsife.usc.edu/labs/rwilcox/software/
https://dornsife.usc.edu/labs/rwilcox/software/
https://cran.r-project.org/web/packages/orddom/orddom.pdf
https://cran.r-project.org/web/packages/orddom/orddom.pdf
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with a 69% likelihood that post-implementation score would 
exceed that of the pre-implementation. For private clients, 
there was a reduction in the number of physiotherapists 
reporting they never used screening tools (Fig. 3b), but this 
was not statistically significant (Table 2, median pre/post 
difference of all possible comparisons = 0, 95% CI − 1 to 0, 
p = 0.674, PS = 47%).

In terms of how the physiotherapists thought risk pro-
filing questionnaires could be used, there were no changes 
from pre- to post-implementation (Table 2).

Discussion

Statement of the Main Findings

Use of risk profiling questionnaires in physiotherapy clinics 
for compensable clients with musculoskeletal pain at base-
line was low. Implementation of a strategy aimed at address-
ing potentially modifiable personal (clinician) and external 
(organisational) factors had a positive effect on the engage-
ment of physiotherapists in using risk profiling question-
naires across multiple clinics. This occurred in a ‘real world’ 
environment where there is an ongoing push for evidence 
informed clinical service delivery [4]. This would seem to 
be an important first step in capitalizing on the broader ben-
efits that risk profiling might afford in clinical environments. 
Further work is needed to understand how the use of risk 
profiling tools then influences clinical decision making.

Strengths and Limitations

Strengths of this study include aligning the implementa-
tion strategy to a theoretic framework [19] in a ‘real-world’ 
clinical environment across multiple sites. There are inherent 
limitations in a study design with only two data collection 
time-points and no control sites, though an exploratory trial 
of this type is a necessary step towards more stringently 
designed trials and long-term implementation [29]. Reduc-
tion in the number of physiotherapists providing data post-
implementation is also a potential limitation. The overall 
profile of the physiotherapy clinics did not change though, 

Fig. 2   Most physiotherapists attributed a moderate to high level of 
importance to the use of risk profiling questionnaires in clinical prac-
tice pre- and post-implementation of the model of care for formal risk 
profiling

Table 2   Physiotherapists indications of how they thought formal risk profiling questionnaires could be utilized in clinical practice and self-
reported use pre- and post-implementation of a model of care to facilitate the use of these questionnaires

Reported as median (25th percentile, 75th percentile), higher values equate to more positive responses
CI confidence interval

Pre-imple-
mentation 
(n = 63)

Post-imple-
mentation 
(n = 44)

Median pre/post difference of 
all possible comparisons (95% 
CI)

p Probability 
of superiority 
(%)

Screening tools are important 7 (6,9) 8 (6.5,9) 0 (− 1, 0) 0.526 49
Self-reported use of risk profiling questionnaires
 Compensable clients 2 (1,3) 4 (3,5) − 1 (− 2, − 1) 0.006 69
 Private clients 2 (1,2) 2(2,3) 0 (− 1, 0) 0.674 47

Risk profiling questionnaire are important or useful for…
 Formulating a diagnosis 4 (2, 6) 5 (3, 6) 0 (− 1, 0) 0.586 49
 Establishing contributing factors to a disorder 8 (7, 8) 8 (7,9) 0 (− 1, 0) 0.588 48
 Formulating a prognosis 8 (7, 8) 7.5 (7, 8.5) 0 (− 1, 0) 0.982 41
 Guiding treatment and management strategies 8 (6, 8) 7 (7, 8.5) 0 (− 1, 1) 0.988 41
 Indicating when referral to other practitioners is 

required
8 (7, 9) 8 (7, 9) 0 (− 1, 0) 0.848 45

 Help with patient education 7 (6, 8) 8 (7, 9) 0 (− 1, 0) 0.72 47
 Communication with third parties 8 (7, 9) 8 (7, 9) 0 (− 1, 0) 0.802 46
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other than a reduction in participants with post-graduate 
training post-implementation. The Back Beliefs Question-
naire scores where relatively positive, consistent with other 
cohorts of physiotherapist in Australia [30] and internation-
ally [31]. Any new staff employed during the study were 
given individual education by the practice managers using 
the same template as the initial education session, but deliv-
ery of this could have differed. Unfortunately, we do not 
know the exact number of new staff employed over the data 
collection period.

Comparisons with the Literature

Use of risk profiling questionnaires pre-implementation by 
physiotherapists was poor, despite recognition of their poten-
tial value (Fig. 2) across multiple areas of practice (Table 2). 
This aligns specifically to the findings of a survey of key 
participants in the management of workers compensation in 
Australia [11] and more broadly reflects the poor uptake of 
clinical guidelines [12, 32].

We could not identify other single modality or multi-
modal implementation models specifically designed for 
increasing the use of risk profiling questionnaires in clinical 
practice, though successful implementation of screening in 
other settings has been described [33–35]. One element of 
the implementation strategy was provision of written mate-
rial to clinicians, which has been identified as useful in facil-
itating behavioural change of clinicians towards guideline 
recommended care for conditions including low back pain 
[36]. In general though, superiority of utilising individual 
implementation strategies versus strategies encompassing a 
multimodal approach, is unclear [37]. It is likely that opti-
mum strategies are site and context specific. Therefore, it is 
advised that implementation projects follow a theoretic con-
struct in their design [18, 37, 38]. The Theoretical Domains 
Framework [19] provided a good foundation for designing 
the implementation protocol of this study. Further to this, the 
implementation was backed by a desire for cultural evolu-
tion across the physiotherapy practice organisation, which is 
likely to be a key ingredient to any successful implementa-
tion program [39].

Positive behavioural shift in physiotherapists practice was 
demonstrated by increased frequency of use of the OMPSQ-
10 with compensable clients. A shift was observed in the 
utilisation of the OMPSQ-10 in private patient group post-
implementation, but this shift did not reach statistical signifi-
cance (Table 2). Given that the risk profiling questionnaire 
was not systematically provided to the private clients, even 
this slight shift could represent a true behavioural change 
and might reflect increased perceived value by physiothera-
pists of risk profiling.

Implications of the Study

This study provides a potential blueprint of an implementa-
tion strategy for increased use of risk profiling question-
naires in clinical practices. It can be applicable for multi-site 
practices without significant cost, impost on administration 
or the need for significant infrastructure changes. The results 
suggest the process had good acceptance by physiothera-
pists. Pre-implementation physiotherapist thought screen-
ing tools were important, indicated they could be valuable 
across multiple aspects of practice (Table 2), but were still 
not routinely using them. This highlights the importance 
of an implementation strategy to create behavioural change 
rather than just educating people on the use of something 
expecting change to automatically follow.

Unanswered Questions and Future Directions

While self-reported use of formal risk screening improved, 
the exact penetration of this practice (by both physiothera-
pist and the clients) was unknown. From Fig. 3a it can be 

Fig. 3   Physiotherapist self-reported use of risk profiling question-
naires in clinical practice pre- and post-implementation of the process 
for formal risk profiling compensable clients
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surmised that there was not universal use of the OMPSQ-
10 by all physiotherapists. Further information could be 
obtained from qualitative investigation targeting those who 
changed their clinical behaviour and those who did not. It 
is not known if the changes observed over the period of this 
study were sustained in the long term. Further, while there 
were indications of behavioural change, it is unknown what 
effect this might have had on patient management and out-
comes. Despite clinical guidelines recommending the use of 
risk profiling questionnaires, mismatches of OMPSQ results 
with clinician opinions [5] and recommendations [40] have 
been observed, suggesting further investigation of their 
actual use in practice would be beneficial.

Conclusion

This study provides some initial support for the use of a 
framework to develop an implementation strategy to increase 
physiotherapist adherence to the use of guideline recom-
mended risk profiling questionnaires in clinical practice, 
across multiple physiotherapy clinics. This aligns with calls 
for increased utilisation of contemporary models of care 
in the management of compensable clients with musculo-
skeletal pain [4]. Positive physiotherapist behaviour change 
occurred with an implementation strategy that minimised 
personal (clinician) and external (organisational) burden.
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