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Abstract

Background: A behavioural medicine approach in physiotherapy has shown positive effects on increased and
sustained activities and participation, including reduced sick leave for patients with persistent musculoskeletal pain.
The aim of this study was to explore the health outcomes of patients with persistent musculoskeletal pain treated
by physiotherapists who had received active compared with passive support when implementing a behavioural
medicine approach.

Methods: An explorative and comparative pre−/post-test trial was conducted. A total of 155 patients with musculoskeletal
pain ≥4weeks were consecutively recruited by physiotherapists in primary healthcare who had received active or passive
support when implementing a behavioural medicine approach. Data concerning health outcomes for patients were
collected using questionnaires before and after the physiotherapy treatment and at half-, one- and two-year follow-ups.
Descriptive, non-parametric and parametric bi- and multivariate statistics were used.

Results: There were no differences over time between the patients treated by physiotherapists who had received active
compared to passive implementation support regarding pain-related disability, pain intensity, self-rated health, self-efficacy in
performing daily activities, catastrophic thinking related to pain, and fear of movement. Significant improvements over time
were identified in both groups regarding all variables and the effect sizes were large. The percentage of patients on sick
leave significantly decreased in the patient group treated by physiotherapists who had received active implementation
support.

Conclusion: It is very important to include patient outcomes when evaluating the implementation of multicomponent
interventions. It seems that the implementation method did not play a major role for the patients’ outcomes in this study.
Most of the patients’ health outcomes improved regardless of whether they were treated by physiotherapists who had
received active or passive support when implementing a behavioural medicine approach. This was likely because the active
implementation support was not extensive enough to enable the physiotherapists to sustain the behavioural medicine
approach.

Trial registration: The study protocol was retrospectively registered in ClinicalTrials.gov. ID NCT03118453, March 20, 2017.

Keywords: Physiotherapy, Implementation, Musculoskeletal pain, Sick leave, Primary healthcare, Patient outcomes,
Behavioural medicine
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Background
Persistent musculoskeletal pain inhibits individuals’ abil-
ity to participate in daily life activities, such as social ac-
tivities, exercising, household chores, and working
outside the home [1]. Back pain is the most common lo-
cation of musculoskeletal pain and is one of the leading
causes of disability globally [2]. Work incapacity is
strongly associated with persistent pain [3]. A behav-
ioural medicine approach in physiotherapy has shown
positive effects on increased and sustained participation
in daily life activities, including reduced sick leave for
patients with persistent musculoskeletal pain [4–7].
A majority of individuals with persistent musculoskeletal

pain seek or are referred to physiotherapy at the primary
health care level [1, 8]. To support the implementation of a
behavioural medicine approach in primary health care
physiotherapy, a six-month active implementation support
(AIS) was conducted with a group of physiotherapists and
compared with another group of physiotherapists receiving
passive implementation support (PIS). There were no sig-
nificant differences between the two groups of physiothera-
pists regarding baseline characteristics, see Table 1. The
AIS consisted of facilitation comprising multifaceted
methods including outreach visits, peer coaching, educa-
tional materials, video feedback, individual goal setting, self-
monitoring in a diary, prompting managers’ supportive at-
tention to the physiotherapists, and access to a patient in-
formation leaflet about what to expect during the
physiotherapy session. The PIS consisted of access to a
book describing the application of the behavioural medicine
approach in physiotherapy. The implementation support
has been further described elsewhere [9]. After the period
of implementation support, there was an immediate signifi-
cant change in the physiotherapists’ clinical behaviour in
the AIS group but not in the PIS group; however, these
changes were not sustained at 6- or 12-month follow-ups
[9]. The behavioural medicine approach has been previ-
ously evaluated as a multifaceted approach, and it is not
clear whether some components are more crucial than
others [10]. It is therefore possible that even a small differ-
ence in the physiotherapists’ treatment approach could
have generated added improvements in health outcomes
for the patients treated by the physiotherapists in the AIS
group compared to the patients treated by the physiothera-
pists in the PIS group, which is the focus of this article.

Although patients are often end-users of the innova-
tive methods implemented in physiotherapy, studies
have rarely assessed patient health outcomes when
implementing a behavioural medicine approach or other
clinical guidelines in physiotherapy [11]. In the few stud-
ies detected, no differences regarding disability, physical
function, pain intensity, sick leave, coping strategies or
satisfaction were identified between patients of physio-
therapists in the intervention group compared with
those in the control group [12, 13]. Therefore, we found
it important to also evaluate patient outcomes in our
trial to shed light on whether the innovative methods
reach the patients after implementation efforts. Thus,
the aim of this study was to explore the health outcomes
of patients with persistent musculoskeletal pain treated
by physiotherapists who had received active compared
to passive support when implementing a behavioural
medicine approach.

Methods
The Transparent Reporting of Evaluations with Non-
randomized Designs (TREND) statement [14] and the
Standards for Reporting Implementation studies (StaRI)
[15] were used to report this study (see Additional files 1
and 2).

Design
An explorative and comparative trial with follow-ups
was conducted comparing health outcomes of patients.

Participants and settings
The study took place at primary healthcare clinics in
three county councils of similar sizes located in the mid-
dle of Sweden. In Sweden, primary health care is funded
by taxes and patients have direct access to physiotherapy
without the need for a referral from a physician. Patients
with musculoskeletal pain ≥4 weeks, aged 18–65 years,
and who were treated by physiotherapists who received
active or passive implementation support were investi-
gated. The exclusion criteria were patients with systemic
disease, malignity, serious spinal pathology, osteoarthritis
awaiting surgery, diagnosed depression or neurological
disease or injury that severely affected activity capacity.
The physiotherapists in the AIS group (15 physiothera-
pists working at seven primary health care clinics) and

Table 1 Characteristics of the physiotherapists in the active implementation support (AIS) group and the passive implementation
support (PIS) group

Characteristics AIS group (n = 15) PIS group (n = 9)

Sex, male (M)/female (F) M = 5, F = 10 M = 3, F = 6

Age (years), median (min-max) 37 (23–63) 39 (24–57)

Years of work in primary health care, median (min-max) 9 (1–30) 3 (0.5–16)

Number of physiotherapists with previous behavioural medicine education 13 7
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the PIS group (nine physiotherapists working at seven
other primary health care clinics) were asked to con-
secutively recruit patients during the first one and a half
years after the end of the implementation intervention
in November 2016 (see Fig. 1). The patients were
blinded to their assigned group. A total sample of 230
patients was planned to be included based on a priori
power analyses of differences in pain-related disability
and expected attrition. To prevent the physiotherapists
from including a disproportionate number of patients, a
maximum of 15 patients per physiotherapist was estab-
lished. A total of 155 patients gave their informed
consent to participate in the study: 86 patients treated
by the physiotherapists in the AIS group and 69 treated
by the physiotherapists in the PIS group. The physio-
therapists were instructed but failed to report the num-
ber of patients who declined participation. Figure 1
illustrates the number of participants who answered the
questionnaire at each measurement point.
The characteristics of the included patients are pre-

sented in Table 2. There were no significant differences
between the patients treated by the physiotherapists in
the AIS and PIS groups regarding the characteristics be-
fore treatment. The participants lost to follow-up dif-
fered from the remaining participants in that they were
younger and comprised a larger proportion of men. No

differences were found regarding pain duration, pain lo-
cation and number of treatment sessions.

The behavioural medicine approach
The behavioural medicine approach is based on operant
conditioning [16], social cognitive theory [17], and cog-
nitive behavioural principles [18]. The approach involves
identifying and managing biopsychosocial and lifestyle
barriers of importance for the targeted behaviour change
[10, 19]. In physiotherapy, for the management of mus-
culoskeletal pain, psychosocial factors refer to patient’s
beliefs about the nature of pain, fear, pain catastrophiz-
ing, self-efficacy, social interactions, and contextual fac-
tors that influence behavioural responses [10, 19]. The
biomedical factors refer to the patient’s physical condi-
tions and anatomical dysfunctions. The clinical informa-
tion is synthesized in an individual functional
behavioural analysis about potential causal relationships
between biopsychosocial factors and the behavioural
performance [10, 19]. Behaviour change techniques are
important tools and include, for instance, the patient’s
goal setting, self-monitoring of behaviour, the setting of
graded tasks, problem solving, feedback on the patient’s
behaviours, and maintenance strategies [10, 19, 20].
Thus, the assessments and treatments are individually
tailored in terms of content and quantity.

Fig. 1 The number of participating patients at each measurement point
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Data collection
Recommended outcome measures for persistent pain
clinical trials were used [21]. The outcome measures in-
volved health, specifically, pain-related disability in per-
forming activities in daily life, pain intensity, self-rated
health, sick leave, self-efficacy in performing daily activ-
ities, catastrophic thinking related to pain, and fear of
movement. In addition, the patients were asked about
demographic data and screened for depression. The 2-
item Patient Health Questionnaire [22] was used to
screen for depression. The two items concern the fre-
quency of symptoms of a depressed mood, scored as 0
(not at all) to 3 (nearly every day). A threshold score of
two or more on at least one of the two items concerning
depression indicates depression [22]. The patients self-
reported their perception of the treatment content based
on default options (see Fig. 3), targets for goal setting
and goal attainment rated on an 11-graded numerical
rating scale, where 0 = no attainment and 10 = total at-
tainment. To interpret the results of a treatment study,
the treatment integrity, i.e., how treatments are deliv-
ered, is of importance [23]. One way of doing so is to
ask patients about the perceived treatment content. Data
were collected at the beginning and end of the patients’
treatment period and at the half-, one-, and two-year
follow-ups. The treatment content was only asked for
after the end of the treatment period. The patients

received the first questionnaire from the physiotherapist,
including a stamped and addressed envelope in which to
return the questionnaire. Reminder e-mail and text mes-
sages were sent twice if the questionnaire was not
returned. The follow-up questionnaires were mailed to
the patients by the researcher, and the same reminder
process was used. To encourage the patients to return
the first follow-up questionnaire, a lottery ticket was sent
as a reward when the questionnaire was returned.
Pain-related disability in performing activities in daily

life was measured with the Pain Disability Index (PDI)
[24]. The PDI consists of seven questions concerning fam-
ily/home responsibilities, recreation, social activity, occu-
pation, sexual behaviour, self-care, and life-supporting
activities. An 11-graded numerical rating scale is used
where 0 = no disability and 10 = total disability. The total
index ranges between 0 and 70; the higher the index is,
the greater the respondent’s disability due to pain. The
PDI has been reported to be valid and reliable [24–26],
and its internal consistency reliability for the current study
was good (α = .89).
The estimated average pain intensity during the previ-

ous week was measured with an 11-graded numerical
rating scale where 0 = no pain and 10 = worst possible
pain [27]. The numerical rating scale is reported to be
valid and reliable for measuring pain intensity [28].
Self-rated health was measured with the EuroQoL vis-

ual analogue scale (EQ VAS) [29]. Health status is rated
on a visual analogue scale from 0 to 100, where 0 = the
worst imaginable health and 100 = the best imaginable
health. The validity and reliability of the EQ VAS are ac-
ceptable [30].
The proportion of patients who were on sick leave was

measured with self-reports of shorter sick leave (≤ 14
days) and register data from the Swedish Social Insur-
ance Administration. The self-reported sick leave data
were validated in relation to the register data from the
Swedish Social Insurance Administration. The register
data were used if the sick leave data were inconsistent or
missing.
Self-efficacy in performing daily activities was mea-

sured with the Functional Self-efficacy Scale (SES) [31].
The SES consists of 20 questions concerning confidence
in the ability to perform activities in everyday life, such
as carrying out the trash or driving a car, despite pain.
An 11-graded numerical rating scale is used where 0 =
not at all confident and 10 = very confident. The total
index ranges between 0 and 200, and the higher the
index is, the higher the respondent’s self-efficacy due to
pain. The SES is viewed as a valid and reliable instru-
ment [32, 33], and its internal consistency reliability for
the current study was very good (α = .96).
Catastrophic thinking related to pain was measured

with the catastrophizing subscale of the Coping

Table 2 Characteristics of the included patients before
treatment. AIS = Patients treated by physiotherapists in the
active implementation support group. PIS = Patients treated by
physiotherapists in the passive implementation support group

Characteristics AIS group
(n = 70)

PIS group
(n = 63)

Sex (%), male (M)/female (F) M = 21.7,
F = 78.3

M = 22.2,
F = 77.8

Age (years), mean (SD) 47.0 (11.8) 47.4 (11.2)

Number of treatment sessions,
mean (SD)

5.1 (5.1) 5.5 (4.4)

Pain duration (%)

- 1–2 months 16.4 23.3

- 3–6 months 26.2 23.3

- 7 months-2 years 16.4 25.0

- 2–5 years 21.3 15.0

- > 5 years 19.7 13.3

Pain location (%)

- multiple 63.8 52.5

- lower limb 13.0 23.0

- upper limb 11.6 8.2

- back pain 5.8 9.8

- neck 4.3 3.3

- other 1.4 3.3
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Strategies Questionnaire (CSQ) [34]. The subscale com-
prises six statements about what people think or do
when they have pain. The respondent’s agreement with
each statement is rated on a scale from 0 to 6, where
0 = never think or do that and 6 = always think and do
that. The total index ranges between 0 and 36, and the
higher the index, the higher the respondent’s cata-
strophic thinking related to pain. The catastrophizing
subscale is reported to be valid and reliable [35].
Fear of movement was measured with the 11-item

Tampa Scale of Kinesiophobia (TSK-11) [36], which
comprises 11 statements about people’s experiences of
pain. The respondent’s agreement with each statement is
rated on a scale from 1 to 4, where 1 = strongly disagree
and 4 = strongly agree. The total index ranges between
11 and 44, and the higher the index, the higher the re-
spondent’s fear of movement. The TSK-11 is reported as
a valid and reliable instrument [36].

Data analyses
A formal normality test [37] showed that assumptions of
normality were acceptable (z-value < 3.29) for data con-
cerning pain-related disability, pain intensity, self-rated
health, catastrophic thinking, and fear. All data, except
for sick leave, were analysed using descriptive statistics
and both parametric and non-parametric statistics. Be-
cause the parametric and non-parametric tests corre-
sponded with regard to the findings, only the results of
the parametric tests are reported. In those cases when
data was missing from at least one measurement point,
all data from the patient were excluded and handled as
missing data. A two-way mixed analysis of variance
(ANOVA) [38, 39] was used to analyse within- and
between-group differences. Greenhouse-Geisser and
Huynh-Feldt procedures were used to correct for no
compound symmetry [39]. To identify when the changes
occurred, the least significant difference post hoc test
was performed [39]. Pre-values were compared with
post- and follow-up values. The effect size was calcu-
lated using partial eta-squared ηp

2, where ηp
2 = .01 rep-

resents a small effect, ηp
2 = .06 represents a medium

effect and ηp
2 = .14 represents a large effect [40].

The proportion of patients on sick leave at measure-
ment points is accounted for in percentages. Changes
over time were analysed using Cochran’s Q test and
McNemar’s test for post hoc calculations [38]. Between-
group differences were calculated using the Chi-square
test and Fisher’s exact test when n < 5 [41].
Demographics and treatment content are accounted

for in percentages, mean values and standard deviation,
and median, maximum, and minimum values. Differ-
ences between the groups were calculated using Pear-
son’s Chi-square test, the independent t test, and the
Mann-Whitney U-test [39]. The significance level was

set at p ≤ .05 for all tests. All analyses were performed
on a per-protocol basis. The IBM Statistical Package for
the Social Sciences (SPSS) for Windows, version 26, was
used for all analyses.

Results
There was no significant difference between the patients
treated by the physiotherapists in the AIS and PIS groups
regarding depression (item 1: p = .52, item 2: p = .15), indi-
cating that there was no need to control for depression in
the analysis. A total of 29.0% of the patients in the AIS
group and 39.7% of the patients in the PIS group rated 2
or 3 on at least one of the depression items.
There were no significant differences between the pa-

tients treated by physiotherapists in the AIS and PIS
groups regarding pain-related disability in performing
activities in everyday life, pain intensity, self-rated health,
self-efficacy in performing daily activities, catastrophic
thinking related to pain, and fear of movement over time
(see Table 3). When exploring the differences over time
in each group separately, there were significant improve-
ments in both groups regarding all these variables and
the effect sizes were large (see Table 3). Figure 2 illus-
trates descriptive data and the measurement points at
which the changes were identified.
The proportion of patients on sick leave significantly

decreased over time in the AIS group X2(4) = 11.88, p =
.02., but not in the PIS group X2(4) = 3.33, p = .50 (see
Fig. 2). There were significantly more patients on sick
leave in the AIS group than in the PIS group before
X2(1) = 4.78, p = .03 and after X2(1) = 7.35, p = .01 the
treatment period.

Treatment integrity
Approximately half of the patients (49% in both the AIS
group and the PIS group) reported that treatment goals
were set. Among these goals, half (50% in the AIS group
and 48% in the PIS group) concerned behaviours such as
being able to walk a dog, play golf or do exercises. The
other half (50% in the AIS group and 52% in the PIS
group) concerned body functions, such as decreased
pain or increased muscle strength. The median goal at-
tainment was 7.0 (4.5–9.0) in the AIS group and 7.0
(5.0–9.3) in the PIS group, indicating no difference be-
tween the groups (p = .53).
The most commonly used treatment components in

the AIS group, reported by at least half of the patients,
were ‘asking about daily activities’, ‘physical examin-
ation’, ‘goal setting’, ‘physical exercises’, ‘using positive
reinforcement’, and ‘discussing maintenance’. The corre-
sponding treatment components in the PIS group were
‘asking about daily activities’, ‘physical examination’,
‘goal setting’, and ‘physical exercises’ (see Fig. 3).
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Discussion
Even if no significant clinical behaviour change was ob-
served in the physiotherapists at previously reported
follow-ups [9], it was not discussed how this would
affect patients’ health outcomes. Although the behav-
ioural medicine approach is evaluated as a multifaceted
approach [10], current studies provide limited guidance
on the specific components that are the most potent
and whether there are additional effects when combin-
ing two or several behaviour change techniques [4–7,
42–45]. Thus, knowledge is lacking regarding the need
to implement either all components or a part of the be-
havioural medicine approach to achieve an impact on
the patients’ health. It is possible that the physiothera-
pists in the AIS group used a component or combin-
ation of components within the behavioural medicine
approach that was significant to support the patients’
return to work. In the same way, it could have been
possible that if a significant change had been identified
in the physiotherapists, the implemented components
would not necessarily have been sufficient to change
the patient’s health outcomes. This emphasizes the im-
portance of exploring whether multicomponent inter-
ventions affect end-users in a ‘real-world’ clinical
setting when both significant and non-significant pro-
fessional behaviour changes are following implementa-
tion efforts.
The results identified a difference regarding sick leave

between the patients treated by the physiotherapists in
the AIS or PIS group over time. In this study, we were
not able to disentangle whether the difference in sick
leave was due to more active implementation support.
There was a considerably larger proportion of patients
on sick leave in the AIS group from the beginning, im-
plying that this group had greater potential for improve-
ment, which likely affected the result. In the AIS group,
‘using positive reinforcement’ and ‘discussing mainten-
ance’ seemed to be used more frequently than in the PIS
group, which could indicate some impact of the active
implementation support. Further studies with a larger
sample are however needed to explore the role of the

implementation support for the patients’ outcome re-
garding sick leave. Despite the active support when
implementing the behavioural medicine approach, there
were no other differences between the patients treated
by physiotherapists who had received active vs. passive
implementation support. The following discussion will
therefore focus on potential reasons for this.
Previously reported results from evaluations of the im-

plementation of the behavioural medicine approach might
contribute explanations regarding the absence of group
differences in terms of patient outcomes. The physiothera-
pists in the AIS group did significantly change their clin-
ical behaviour immediately after the period of active
implementation support, but the changes were not sus-
tained at the three-month follow-up [9]. The patients were
included up to one and a half years after the implementa-
tion intervention was completed. Thus, when most pa-
tients were included in the current study, the clinical
performance did not significantly differ between physio-
therapists in the AIS and PIS groups. This implies that the
absence of differences in outcomes between the two pa-
tient groups might be explained by the active implementa-
tion support not being extensive enough to make the
physiotherapists in the AIS group sustain the behavioural
medicine approach. Therefore, this conjectured lack of a
sustained approach in the AIS group could give the ap-
pearance that a similar treatment approach had been pro-
vided in both groups. When comparing results in
implementation research, it is therefore important to be
aware of whether the findings convey immediate or sus-
tained results.
Systematic reviews report that active learning activ-

ities, such as feedback on performance, peer review,
modelling and interaction with others, based on con-
structivism and experiential learning theories are more
effective at enhancing physiotherapists’ clinical practice
than passive learning activities [46, 47]. The active im-
plementation support in our study included the same
learning activities and theoretical perspectives. Despite
these similarities, there were no differences in outcomes
between patients treated by physiotherapists in the AIS

Table 3 Interactions of changes in health outcomes over time and between groups, and changes over time and effect sizes for the
AIS and PIS groups separately. AIS Active implementation support. PIS Passive implementation support

Interaction over time x group Changes over time AIS group Changes over time PIS group

F (dftime x group, dferror) p F (dftime, dferror) p ηp
2 F (dftime, dferror) p ηp

2

Pain-related disability (n = 42) .72 (2.7, 108.9) .53 5.97 (2.4, 55.0) <.01 .21 3.33 (2.9, 48.8) .03 .16

Pain intensity (n = 39) 1.26 (4, 148) .29 15.08 (4, 92) <.01 .40 9.42 (4, 56) <.01 .40

Self-rated health (n = 41) 1.46 (2.6, 105.6) .23 3.95 (2.1, 45.6) .03 .15 4.15 (4, 72) <.01 .19

Self-efficacy (n = 39) .43 (2.7, 100.4) .71 4.80 (2.6, 58.7) .01 .17 3.81 (2.5, 34.4) .03 .21

Catastrophic thinking (n = 36) .93 (4, 136) .45 7.10 (4, 80) <.01 .26 3.18 (4, 56) .02 .19

Fear avoidance of movement (n = 41) .90 (2.8, 108.0) .44 7.95 (2.4, 52.2) <.01 .27 3.50 (2.6, 45.0) .03 .17
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Fig. 2 Mean values for the health outcomes for the patients treated by the physiotherapists in the active and passive implementation support
groups before and after the treatment period and at half-, 1- and 2-year follow-ups
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vs. the PIS group. A previously performed process evalu-
ation of the active implementation support indicated
that different mechanisms govern the initiation and
maintenance of clinical behaviour change [48]. With that
information on hand, it is relevant to reflect upon the
implementation support that was provided in our study.
It is likely that the active learning activities reported in
the systematic reviews as well as the active implementa-
tion support offered in our study mainly supported the
initiation of clinical behaviour change. Implementation
support also needs to include support for sustaining
clinical behaviour change. Potential impact mechanisms
for sustaining clinical behaviour change are described
[48], but need to be tested in future studies.
According to the treatment content reported by the pa-

tients (Fig. 3), it is notable that the physiotherapists in
both groups focused on biopsychosocial factors, daily ac-
tivities, and behaviour change techniques to an almost
equal extent. The findings are similar to other studies
reporting that physiotherapists have a positive attitude to-
wards a biopsychosocial approach [49–51] and that behav-
iour change techniques such as goal setting are used
regularly [50]. Goal setting was, according to the patients,
one of the most commonly used technique in our study as

well. The techniques used were well within the physio-
therapists’ normal skills and practice. The results indicate
that parts of the behavioural medicine approach were
already implemented in the physiotherapists’ clinical prac-
tice. It is possible that the passive support also contributed
to the implementation of the behavioural medicine ap-
proach. Thus, the treatment in both groups might have in-
volved comparable elements of a behavioural medicine
approach to physiotherapy that could explain the similar
patient outcomes regardless of group affiliation.
The behavioural medicine approach is based on oper-

ant conditioning and social cognitive theory. Although it
is recommended to apply theory when designing and
evaluating complex behaviour change interventions [52],
theory informed interventions have shown mixed effects
[53, 54]. Moderate evidence was reported for operant
conditioning-based interventions in reducing long term
disability in chronic pain, but conflicting evidence was
reported in a subacute population [53]. Social cognitive
theory-based interventions were reported no more ef-
fective for behaviour change related to physical activity
than non-theory-based interventions [54]. Inconsistency
in intervention dosage, delivery and trial settings are
possible explanations for the varied effects of theory-

Fig. 3 The treatment content reported by the patients treated by the physiotherapists in the active and passive implementation support groups
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based interventions. It is therefore not possible to con-
clude that the theory-base of the behavioural medicine
approach contributed to the patients’ improved health
outcomes in this study.
When reviewing the baseline findings, the patients in-

cluded in this study appeared to have moderate psycho-
social barriers of importance for pain-related behaviour
change. According to Sullivan et al., patients in the risk
range for pain catastrophizing, fear of movement and
perceived disability have the best effect of psychosocial
interventions in physiotherapy [55]. It is possible that
the effects of a behavioural medicine approach to
physiotherapy treatment were not as pronounced for the
patients included in our study as they were for patients
with more severe psychosocial barriers for behaviour
change. This may also be an explanation for why there
were no differences between the outcomes of the patient
groups. Therefore, future studies need to ensure that an
appropriate target group is included to optimize the ef-
fect of the treatment. In our study, the inclusion criteria
should have been revised to include psychosocial bar-
riers for behaviour change.
Despite the provided active support when implementing

the behavioural medicine approach, the patients did not per-
ceive that the physiotherapists in the AIS group considered
psychosocial factors to the same extent as physical factors
(Fig. 3). Some behaviour change techniques were barely used
at all, such as self-monitoring, self-reinforcement, and
prompts; this may be because these techniques were outside
of the comfort zone for the physiotherapists. The perceived
limited use of these techniques is likely one of the reasons
why limited differences were found regarding patients’ health
outcomes in the AIS vs. the PIS group. Driver et al. [50]
found that physiotherapists experience a need for training in
delivering psychosocial interventions. Although the active
implementation support included training of these compo-
nents of the behavioural medicine approach, this does not
seem to have been sufficient to achieve sustainable changes
in the physiotherapists’ clinical practice [9]. Implementation
support that focuses more strongly on the maintenance of
behaviour change in physiotherapists might improve the req-
uisites for better patient outcomes.

Limitation and strengths
The main limitation of this study is the lack of power
due to the small sample size. A priori power analyses in-
dicated that a sample of 230 patients was needed. How-
ever, seven of the 24 included physiotherapists were not
able to recruit any patients because of physiotherapists’
sick leave (n = 1), maternity leave (n = 1), changed work-
place (n = 2), and a lack of interest in continuing partici-
pation in the study (n = 3). This resulted in the inclusion
of 155 patients. Furthermore, we do not know how
many patients could have been recruited to the study

because of the physiotherapists’ failure in reporting the
patients who declined participation. The fact that miss-
ing data from at least one of the five measurement
points were handled by removing all of the data from
that patient in the analyses instead of using imputation
of missing data further reduced the sample on which the
analyses were based. However, imputation of data in this
study would have meant an even larger bias due to the
high dropout rate (35%) between the first and second
measurements [56]. Given the small sample size, the
outcomes should be interpreted and generalized with
caution.
In the current study, treatment integrity was assessed

by allowing the patients to self-report their perceived
content of the treatment sessions. This can be an exces-
sively difficult task for patients. It is possible that the pa-
tients did not recognize all efforts made by the
physiotherapists, meaning that some treatment content
may not have been identified. More patients in the AIS
group than in the PIS group perceived that self-
monitoring was a part of the treatment content, which
correlates with the evaluation of the physiotherapists’
observed clinical behaviour change [9]. However, all ob-
served clinical behaviour changes [9] did not correspond
to the treatment content reported by the patients in this
study. Further research is necessary regarding the valid-
ation of treatment integrity measures [57]. Patients’ self-
reports were chosen as a pragmatic method to address
treatment integrity without vulnerability to reactivity ef-
fects. In addition, patients’ adherence to treatment may
have influenced the evaluated outcomes and should pref-
erably be measured in future studies.
The choice of methods for analysing the outcomes

were based on assumptions of a normal distribution,
sample size, and response scales used in the measures
[41]. Visual inspection and formal normality tests using
skewness and kurtosis [37] showed that assumptions of
normality were acceptable for most, but not all, of the
data, and both ratio and ordinal scales were used. Data
concerning pain-related disability, self-efficacy, and fear
of movement were treated as continuous data because
the total index was based on at least seven subcategories
[58]. Overall, it was not obvious whether parametric
tests other than those for pain-related disability and fear
of movement should have been used. Therefore, both
non-parametric and parametric tests were used to avoid
type 1 and 2 errors.
A strength of our study is the awareness of the risk of

type 1 and 2 errors. This study had an explorative de-
sign, meaning that any tendencies of changes in patients’
health were of interest. Therefore, a less conservative
post hoc test was chosen. This may have increased the
risk of type 1 error. Multiple comparisons also increase
the risk of type 1 error. To minimize multiple
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comparisons, a repeated-measures ANOVA is preferred
[59]. To control for type 1 error because of violated
compound symmetry, corrections with Greenhouse-
Geisser and Huynh-Feldt were performed [39]. Although
corrections with Greenhouse-Geisser tend to be too
conservative with risk for type 2 error [59], this was not
the case in the current study because the findings corre-
sponded whether we used the correction or not.

Conclusions
It is very important to include patient outcomes when
evaluating the implementation of multicomponent inter-
ventions. The implementation support provided did not
appear to play a major role for the patient outcomes in
this study. Most of the patients improved their health re-
gardless of whether they were treated by physiothera-
pists who had received active or passive support when
implementing a behavioural medicine approach. The fact
that our previous studies have evaluated the implemen-
tation process by focusing on the physiotherapists’ clin-
ical behaviour change has contributed to explanations of
the patient outcomes in this study. The absence of dif-
ferences between groups was likely because the active
implementation support was not extensive enough to
enable the physiotherapists in the AIS group to sustain
the behavioural medicine approach. This emphasizes the
value of including both professional and patient out-
comes in the process evaluation of an implementation
intervention.
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