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Abstract

Background: By adaptation of the face-to-face physiotherapist-training program previously used in the Self-management of
Osteoarthritis and L ow back pain through Activity and Skills (SOLAS) feasibility trial, an asynchronous, interactive, Web-based,
e-learning training program (E-SOLAS) underpinned by behavior and learning theories was devel oped.

Objective: This study investigated the effect of the E-SOLAS training program on relevant outcomes of effective training and
implementation.

Methods: Thirteen physiotherapists from across Ireland were trained via E-SOLAS by using mixed methods, and seven
physiotherapists progressed to implementation of the 6-week group-based SOLAS intervention. The effectiveness of E-SOLAS
was evaluated using the Kirkpatrick model at the levels of reaction (physiotherapist engagement and satisfaction with E-SOLAS
training methods and content), learning (pre- to posttraining changesin physiotherapists’ confidence and knowledgein delivering
SOLAS content and self-determination theory-based communi cation strategies, administered viaa SurveyMonkey questionnaire),
and behavior (fidelity to delivery of SOLAS content using physi otherapist-completed weekly checklists). During implementation,
five physiotherapists audio recorded delivery of one class, and the communication between physiotherapists and clients was
assessed using the Hedth Care Climate Questionnaire (HCCQ), the Controlling Coach Behaviour Scale (CCBS), and an
intervention-specific measure (ISM; 7-point Likert scale). A range of implementation outcomes were evaluated during training
and delivery (ie, acceptability, appropriateness, feasibility, fidelity, and sustainability of E-SOLAS) using a posttraining feedback
questionnaire and individual semistructured telephone interviews.

Results: With regard to their reaction, physiotherapists (n=13) were very satisfied with E-SOLAS posttraining (median 5.0;
interquartile range 1.0; min-max 4.0-5.0) and completed training within 3-4 weeks. With regard to |earning, there were significant
increases in physiotherapists confidence and knowledge in delivery of all SOLAS intervention components (P<.05).
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Physiotherapists' confidence in 7 of 10 self-determination theory-based communication strategies increased (P<.05), whereas
physiotherapists’ knowledge of self-determination theory-based strategies remained high posttraining (P>.05). In terms of behavior,
physiotherapists delivered SOLAS in a needs supportive manner (HCCQ: median 5.2, interquartile range 1.3, min-max 3.7-5.8;
CCBS: median 6.6, interquartile range 1.0, min-max 5.6-7.0; ISM: median 4.5, interquartile range 1.2, min-max 2.8-4.8). Fidelity
scores were high for SOLAS content delivery (total %mean fidelity score 93.5%; SD 4.9%). The posttraining questionnaire and
postdelivery qualitative interviews showed that physiotherapistsfound E-SOLAS acceptabl e, appropriate, feasible, and sustainable
within primary care services to support the implementation of the SOLAS intervention.

Conclusions: This study provides preliminary evidence of the effectiveness, acceptability, and feasibility of an e-learning

program to train physiotherapiststo deliver agroup-based self-management complex intervention in primary care settings, which
is equivalent to face-to-face training outcomes and would support inclusion of physiotherapistsin a definitive trial of SOLAS.

(J Med Internet Res 2019;21(3):€11123) doi: 10.2196/11123
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Introduction

International clinical guidelinesfor osteoarthritis and low-back
pain endorse self-management, exercise, and physical activity
as key components of health care interventions [1-4], but the
evidencefor their effectivenessisweak and of low quality [5-7].
The Self-management of Osteoarthritis and Low back pain
through Activity and Skills (SOLAYS) intervention is an
evidence-supported group treatment approach devel oped through
intervention mapping [8], which is a logical six-step process
for the development and evaluation of theory-driven and
evidence-based interventionsthat takesinto account stakehol der
needs and the practicalities of implementation [9]. SOLASwas
evaluated for its acceptability and preliminary effects in
comparison with individual physiotherapy in afeasibility tria
(trial registration: |SRCTN49875385) set in Dublin, Ireland,
between September 2014 and June 2016 [10]. Intervention
physiotherapists who participated in thetrial weretrained using
brief interactive lectures, videos, role play, and practical skills
to deliver the SOLAS intervention using communication skills
underpinned by self-determination theory. Thistheory proposes
that people have basic psychological needs for autonomy,
competence, and relatedness, which if met, for example, by the
needs supportive communication style of a health care
practitioner (HCP), will increase an individua’s autonomous
motivation and engagement in health behaviors such as
self-management [11]. The Medica Research Council guidelines
recommend that complex behavior-change programstrain their
intervention deliverers to ensure implementation with high
fidelity [12]. Hence, the Kirkpatrick model was used to evaluate
training at the levels of Reaction, Learning, and Behavior [13],
which showed that physiotherapists were satisfied with
face-to-face training and their confidence in the
self-determination theory-based communication strategies.
Knowledge of the intervention content significantly increased,
and the physiotherapists delivered SOLASin aneeds supportive
manner with high fidelity to the intervention content [14,15].
Upscaling to a definitive national trial would render the
face-to-face training impractical for physiotherapists due to
significant time, travel, and costs constraints [16]. Therefore,
we subsequently developed an asynchronous, interactive,
Web-based, e-learning training program for SOLAS (E-SOLAYS)

https://www.jmir.org/2019/3/€11123/

to prepare physiotherapists to deliver the SOLAS intervention.
If successful, the program would reduce the time needed to
move to a definitive trial. Furthermore, E-SOLAS has the
potential to increase the competencies of physiotherapists with
regard to self-management behavior-change skillsin line with
the shared strategic priority of Ireland’s public health service
and higher education institutions to train and prepare future
health care graduates with the skills necessary to support
lifestyle behavior change in their patients [17,18], making the
intervention more accessible to physiotherapists for long-term
sustainability.

Despitetheincreased availahility of e-learning training for HCPs
internationally, there is limited formal evaluation of such
training programs. Current evidence, which predominantly
involves undergraduate HCP students [19,20], suggests that
e-learning shows similar effectiveness to traditional methods
for knowledge acquisition [21] and user satisfaction [22], but
further research regarding the effectiveness of e-learning on
HCP behavior change and the trandlation of learning to clinical
practice has been advocated [23]. Hence, we evaluated
E-SOLAS in the same way as our face-to-face training. In
addition, arange of World Health Organization—recommended
implementation outcomes were included for evaluation,
including the acceptability, appropriateness, feasibility, fidelity,
and sustainability of E-SOLAS, in a range of primary care
physiotherapist settings across Ireland [24,25] in order to
understand the contextual elements of e-learning [16].

The study objectiveswereto evaluate the effect of the E-SOLAS
training program on physiotherapists' reaction, learning, and
delivery of the SOLAS intervention as intended and to assess
the acceptability, appropriateness, feasibility, fidelity, and
sustainability of E-SOLAS to aid the implementation of the
SOLAS intervention in primary care settings.

Methods

Study Design and Research Ethics

This was a single-group, pre-post study. Ethical approval was
granted by the UCD Human Subject (Sciences) Ethics
Committeein two phases: in Phase 1, for the E-SOL AStraining
program (September 30, 2016; LS-E-16-121-Hurley) and in
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Phase 2, for implementation of the SOLAS intervention
(December 21, 2016; LS-16-97-Hurley). The study was also
approved for Phase 1 (November 17, 2016) and Phase 2 (January
17, 2017) by the Health Service Executive Primary Care
Research Committee.

Participants and Procedure

Physiotherapy managers from 10 primary care areas across
Ireland who had not participated in the SOLAS feasibility trial
were sent a study information leaflet for screening based on
their service facilities and staffing capabilities. Seven
physiotherapy managers fulfilled the criteria for inclusion,
provided letters of support, and nominated two staff members
to undertake E-SOLAS training. Nominated physiotherapist
staff were sent the study information leaflet and consent form.
Consenting participants were required to possess a device that
could connect to theinternet and were given password-protected
access to the socia learning platform Curatr [26] that hosted
the E-SOLAS training program. Participants were encouraged
to complete the training over a 4-week period by working at
their own pace and at times that were convenient for them.
During training, they had access to ongoing technical support
from the research team and were requested to keep alog of the
time spent on each aspect of training.

At the end of the training period, participants were invited to
set up and deliver the SOLAS intervention according to the
treatment protocol [10] in each of their primary care areas.
Physiotherapists had ongoing access to E-SOLAS during
implementation and were provided with any additional
intervention materials required to deliver the intervention by
theresearch team (ig, intervention PowerPoint [ Microsoft Corp,
Redmond, WA] slide deck on auniversal serial bus, pedometers,
and relaxation CDs for each client). Following completion of
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the 6-week delivery phase, each physiotherapist was invited to
participate in an individual semistructured telephone interview
to explore their views of E-SOLAS as a tool to support
implementation of the intervention.

E-SOLAS Training Program

E-SOLASisaWeb-based e-learning training program designed
totrain physiotherapiststo deliver agroup-based education and
exerciseintervention for patientswith osteoarthritis and chronic
low-back pain. The content is based on the face-to-facetraining
program devel oped for the SOLASfeasibility trial [10,15]. The
E-SOLAS program is hosted on Curatr [26], an online social
learning platform that creates a collaborative learning
environment and uses gamification principles. The development
process for the E-SOLAS program is outlined in Multimedia
Appendix 1 [27-31].

E-SOLAS Program Structure and Content

The E-SOLAS program contained six hierarchical linear levels,
whereby the user was required to finish each level before
progressing to the next level (Multimedia Appendix 2, Figure
1).

Briefly, the program beginsin Level 1 with an overview of the
training program and the SOL A Sintervention. Level 2 describes
the education content for each week of the SOLASintervention
(eg, the key learning points and the materials required; Figure
2). At Levd 3, the self-determination theory-based
communication strategies that physiotherapists use as part of
the intervention are introduced (Figure 3), and in Level 4, they
are given the opportunity to role play these strategies. Level 5
highlights the exercises and their mode of delivery, and finally,
Level 6 concludes the program by highlighting the next steps
for intervention delivery.
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Figurel. E-SOLAS home page screenshot. E-SOLAS: E-learning training program for Self-management of Osteoarthritis and Low back pain through
Activity and Skills.
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Figure 2. E-SOLAS program content screenshot. E-SOLAS: E-learning training program for Self-management of Osteoarthritis and Low back pain
through Activity and Skills.
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Figure 3. E-SOLAS theory screenshot. E-SOLAS: E-learning training program for Self-management of Osteoarthritis and Low back pain through

Activity and Skills.
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back pain through Activity and Skills.
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Throughout each level, there are lectures with voice-overs, video
examples of good and poor practice (Figure 4), videosfrom the
research team, and apeer role model explaining certain e ements
of theintervention; short “in level” activitiesand self-reflection
opportunities; and end-of-level “ gate” assessmentswith varying
levels and modes of feedback depending on the activity.
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Outcome M easures

The effectiveness of the E-SOLAS training program was
assessed using the Kirkpatrick model of evaluation at the levels
of reaction, learning, and behavior [13]. Furthermore, a range
of implementation outcomeswere eval uated during thetraining
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and intervention-delivery phases. The measurement tools used
to assess learning and implementation outcomes are described
in detail in Multimedia Appendix 3 and briefly outlined bel ow.

Training Outcomes

Reaction

To measure physiotherapists reaction to E-SOLAS, a
researcher-devised feedback measure was devel oped by adapting
the faceto-face training feedback measure [15] and
incorporating factors related to the evaluation of technology
enhanced learning [25]. It was administered following
posttraining assessment via SurveyMonkey and included items
related to participant satisfaction, engagement, accessibility,
and quality of E-SOLAS as well as several implementation
outcomes as detailed below (Multimedia Appendix 4).
Physiotherapists engagement with E-SOLAS was further
evaluated using Curatr analytics[26] and aself-reported activity
log completed by each physiotherapist during training.

Learning

Learning was assessed by evaluating physiotherapists
perceptions of self-reported knowledge and confidence pre- and
posttraining (Multimedia Appendix 5) and their use of skills
during training by using a range of measures.

Behavior

Physiotherapists' behavior was assessed during delivery of the
SOLAS intervention to evaluate fidelity to the intervention
content and self-determination theory-based communication
strategies using previously validated checklists [14] and audio
recordings[15]. Inlinewith fidelity guidelines[32], each audio
recording was coded by one blinded expert rater (AK) to assess
physiotherapists communication style [33], and three audio
recordingswere coded by asecond expert rater (JM). The Health
Care Climate Questionnaire (HCCQ) [34] was the primary
measure to assess provider delivery of the self-determination
theory-based communication style, with an adapted version of
the Controlling Coach Behaviour Scale (CCBS) [35] and an
intervention-specific SOLAS scal e used as secondary measures
[15].

I mplementation Outcomes

Implementation outcomes were measured through specificitems
on the feedback measure related to the acceptability,
appropriateness, feasibility, and sustainability of E-SOLAS
(Multimedia Appendix 4) and an individual semistructured
telephone interview of the physiotherapists conducted by an
experienced qualitative researcher (SG) within 2 weeks of
completing group class delivery. A topic guide was devel oped
for the participant interviews with specific questions and probes
related to their views of E-SOLAS as a model of training in
order to support physiotherapists in delivering the SOLAS
intervention in primary care settings. All interviewswere audio
recorded.

Data Analysis

Data from all outcome measures were analyzed using Excel
(version 14.2.3, Microsoft Corp) and a statistical software

https://www.jmir.org/2019/3/€11123/
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package (SPSS Statistics, version 20, IBM Corp, Armonk, NY)
following checks for errorsin data entry.

Training Outcomes

Reaction

In order to assess physiotherapists' views of their satisfaction,
accessibility, and quality of the E-SOLAS program and their
engagement with the e-learning training, descriptive statistics
were used to analyze quantitative data, and thematic analysis
was used to analyze free-text answers.

Learning

Analytical Methods

Descriptive statistics were used to calculate scores pre- and
posttraining for overall confidencein delivering SOLAS content,
the specific SOLAS intervention components, and the use of
each self-determination theory-based communication strategy.
Differences between pre- and posttraining were cal culated using
the Wilcoxon signed-rank tests and adjusted for multiplicity
using Bonferroni corrections (0.05/n tests).

Knowledge

Descriptive statisticswere used to cal culate the level of SOLAS
intervention knowledge, and pre- and posttraining differences
were calculated using the Wilcoxon signed-rank tests. Following
discussion between raters, there was excellent agreement (100%)
in the coding of physiotherapists' narrative case studies. The
number of self-determination theory-based communication
strategies used by each physiotherapists and the percentage of
physiotherapists who used each strategy was calculated, with
differencesin the rate of use of al strategies and each strategy
pre- and posttraining determined using McNemar tests. All
results were adjusted for multiplicity using Bonferroni
corrections.

Skills

Each role-play audio recording was rated for the use of
self-determination theory-based communications strategies on
a7-point Likert scale ranging from “1 - not at all well” to“7 -
very well,” with values at or above the mid-point of the Likert
scale (4/7) defined as demonstrating skills that could be
considered acceptable in terms of competence [15].

Behavior

The mean fiddlity levels to SOLAS intervention content and
fidelity levels according to physiotherapist, site, session, and
session category were obtained by calculating total actual scores
as a percentage of the total possible score using checklists.
Fidelity of duration was established by cal culating the difference
between the actual and the intended session durations using a
one-sample Wilcoxon test. Levels of fidelity were interpreted
as previously reported in the literature [36]. A review of the
raters’ scores for the audio recordings of physiotherapists
delivery of SOLAS session 4 demonstrated excellent agreement
(90%). To establish physiotherapists competence in the
sal f-determination theory-based communi cation style, amedian
result for each of the three outcome measures was calculated
separately. For the SOLAS scale, amedian score per construct
subsection (eg, autonomy), subcomponent strategy (eg, positive
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feedback), and class component (eg, education) was also
calculated.

I mplementation Outcomes

Descriptive statistics were used to analyze quantitative data
related to physiotherapists views of the acceptability,
appropriateness, feasibility, and sustainability of E-SOLAS.
Qualitative data from the physiotherapists’ interviews were
transcribed verbatim and analyzed using inductive thematic
analysis [37]. A coding frame was developed from areview of
provisional themes, which were then reexamined and refined
(DMcA). Therdliahility of theidentified themeswas established
by a second researcher (DAH) who independently coded a
random sample of 25% of each dataset using the coding frame,
with 70% agreement taken as the minimum cut-off rate [10].
Thelevel of agreement between raters was 85%.

Results

Principal Findings

Thirteen physiotherapists from seven primary care areas
completed the E-SOLAS training, of which 12 were invited to
participate in the implementation study (ie, delivery of the
SOLAS intervention). Nine physiotherapists consented to
participate, and seven progressed to deliver SOLAS. The profile
of physiotherapistsin each study phaseis provided in Table 1,
and theflow of participantsthrough Phase 2 isoutlined in Figure
5. The training and delivery groups were comparable for the
majority of descriptive variables, apart from the median years
qualified, which was lower in the delivery group.

https://www.jmir.org/2019/3/€11123/
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Training Outcomes

Reaction

Physiotherapists (n=13) were very satisfied with E-SOLAS
training posttraining and found it enjoyable and engaging, with
all participants completing the program within the 4 weeks
available (Multimedia Appendix 4). Physiotherapists reported
that they spent amean of 9.1 (SD 3.3) hours (min-max 4.1-16.1)
over 16.3 (SD 6.0) daysto complete E-SOLAS, which was not
statistically different from the duration of training recorded by
Curatr analytics (mean difference —1.69; SD 4.37; t=—1.397;
df=12; P=.19; Multimedia Appendix 6). All physiotherapists
successfully completed al-level gate assessments and the
required three uploads and made at |east one online posting to
the group discussion. The majority of physiotherapistsreported
completing E-SOLAS outside work hours and spent 1-2 hours
at any onetime on training. The most commonly cited positive
features of E-SOLASweretherange of brief video clips (46.2%;
n=6) and focus on communication skills and client motivation
(23.1%; n=3). Nine of the 13 participants experienced some
difficulties during training; the most common difficulty was
related to accessing online materials (46.2%, n=6), completing
gate assessments (38.5%, n=5), and computer access at work
(30.8%, n=4). Although the median ratings for working
independently and not having access to other therapists were
very positive, four physiotherapists required support from the
University College Dublin team during training for accessing
resources (n=3), logging into E-SOLAS viawork email (n=2),
or uploading audio files (n=1). Nonetheless, the majority of
physiotherapists highly rated the quality of thetraining program
and format.
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Table 1. Baseline characteristics of physiotherapists.

Demographic characteristics Training group (n=13) Delivery group (n=7)
Gender, n (%)

Male 2.0 (15.4) 1.0(14.3)

Female 11.0 (84.6) 6.0 (85.7)
Age (years), n (%)

26-35 2.0 (15.4) 2.0(28.6)

36-45 4.0 (30.8) 2.0(28.6)

46-55 3.0(23.0) 1.0(14.2)

56-65 4.0 (30.8) 2.0(28.6)

Number of physiotherapistsin the primary carearea (1D?)

Areal 2.0(4,7) 0
Area?2 1.0(2) 0
Area3 20(6,8) 1.0 (6; Site 2)°
Area4 20(5, 13) 2.0 (5and 13; Site 4)°
Area5 20(L,3) 2.0(1, Site 1; 3, Site 6)¢
Area6 2.0(10,11) 2.0 (10, Sites 3and 5; 11, Site 5)°
Area7 20(9, 12 0
Clinica experience (years qualified), median (interquartile range), min-  21.0 (15.5), 5.0-37.0 14.0 (18.0), 5.0-37.0
max
Delivered groups previously (yes), n (%) 12.0(92.31) 6.0 (85.7)
Previoustraining, n (%)
Communication skills (yes) 7.0(53.8) 3.0(42.9)]
E-Learning
Yes 2.0 (15.4) 1.0 (14.3)
No 11.0 (84.6) 6.0 (85.7)

Preference for training, n (%)

None 1.0(7.7) 1.0(14.3)
Faceto face 2.0(15.4) 1.0(14.3)
E-learning and face to face 10.0 (76.9) 5.0(71.4)

8 D: participant identification number.

BID 6 delivered all 6 sessions at Site 2.

CIDs 5 and 13 delivered 3 sessions each at Site 4.

9D 1 delivered all 6 sessions at Site 1; ID 3 ceased delivery in Site 6 after session 3.

€ID 10 delivered all 6 sessions at Site 3, ID 10 and 11 delivered 3 sessions each at Site 5.

https://www.jmir.org/2019/3/e11123/ JMed Internet Res 2019 | vol. 21 | iss. 3| €11123 | p. 8
(page number not for citation purposes)

RenderX


http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH

Hurley et a

Figure5. Participant flow through the study. E-SOLAS: E-learning training program for Self-management of Osteoarthritisand Low back pain through

Activity and Skills; ID: participant identification number.

Thirteen participants completed E-SOL AS training

Participants invited to participate in phase 2 (n=12)

Not invited (n=1)

Did not meet competence

|

threshold [ID 4]

Reasons for refusal (n=3)

Provided written consent (n=9)

SOLAS delivered at another site
in the primary care area [ID 8];

|

Unavailable [IDs 2, 9]

Set up SOLAS group class (n=7)

Reasons for nondelivery (n=2)

High workload [IDs 7,12]

|

[Ds 1. 5.6, 10, 11, 13]

Completed implementation (n=6)

Reason for incomplete
delivery (n=1)

Poor attendance, stopped after
session 3 [ID 3]

Learning

Knowledge

Physiotherapists used al nine self-determination theory-based
communication strategies in their responses pretraining; the
most commonly used strategies were collaborative goal setting
and action planning and building relationships, with no
significant change in the rate of use of individual strategies
posttraining (Table 2). Knowledge of the SOLAS intervention
content and structure improved overall aswell asin nine of the
10 intervention components. The use of pain modalities
significantly increased posttraining, of which knowledge of
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content, structure, and group-based exercise programs remained
significant following Bonferroni corrections (Table 3).

Confidence

Physiotherapists’ confidence significantly increased posttraining
overall and for 7 of the 10 individual self-determination theory
strategies; set clear expectationsand provide direction remained
significant after Bonferroni correction (Table 2).

Similarly, physiotherapists confidence in delivery of the
SOLAS content overall and al 10 intervention components
significantly increased posttraining; five components remained
significant after Bonferroni correction (Table 3).
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Table 2. Changein physiotherapists’ confidence and knowledge of self-determination theory-based communication strategies.
SDT2based communica=  Confidence® K nowledge®
tion strategies ) - ] : ) - ) :
Medianpretraining Median posttrain-  Z score Pvalue  Medianpretraining Median posttrain- P value
score (interquartile  ing score(interquar- scores (% of phys- ing score (% of
range), min-max tilerange), min- iotherapists) physiotherapists)
max
Tota 45(1.0),2.7-54 50(0.8),36-59 -208 .037 8.0(2.0), 509.09 75 (2.0), 60904 70
Offer ameaningful ratio- 5.0 (2.0),3.0-7.0 7.0(1.0),0.0-7.0 -1.80 .07 11.0(84.6) 8.0 (61.5) .38
nale
Provide opportunitiesfor 4.0 (3.0), 20-7.0 6.0(1.0),40-70 -2.59 .009 6.0 (46.2) 10.0(76.9) 22
patient input and choice
Use support and encour- 4.0 (2.0), 20-6.0 6.0(2.0),40-70 245 .01 3.0(23.1) 7.0 (53.8) .29
agement rather than pres-
surising behaviours
Set clear expectations 5.00(2.0),3.0-6.0 6.00(2.0),5.0-7.0 -2.85 004f Not assessed Not assessed Not assessed
and provide direction®
Collaborativegoal setting 5.0(3.0), 2.0-7.0 6.0(1.0),5.0-7.0 -2.54 .01 12.0(92.3) 12.0(92.3) 1.00
and action planning®
Collaborative problem N/AD N/A N/A N/A 4.0 (30.8) 8.0 (61.5) 0.13
solving
Providepositiveinforma- 6.0 (1.0), 40-7.0 7.0(1.0),40-70 -184 .07 2.0 (15.9) 2.0 (15.4) 1.00
tion rich feedback
Provide opportunitiesto 6.0 (2.0), 20-6.0 6.0(1.0),40-70 -2.04 .04 3.0(23.1) 1.0(7.7) .63
practice behaviors
Acknowledge patients 6.0 (2.0),2.0-7.0 7.0(1.0),4.0-70 -2.09 .04 6.0 (46.2) 9.0 (69.2) .38
feelings and perspectives
Building relationships 6.0 (1.0), 40-7.0 7.0(1.0),6.0-70 -161 A1 12.0(92.3) 12.0(92.3) 1.00

33DT: self-determination theory.

bscale range: 1 (not at all good) to 7 (very good).

CPercentage of physiotherapistsis calculated on the basis of the presence/absence of each SDT strategy in the narrative response.
d/alues are presented as median (interquartile range), min-max
& Setting clear expectations’ was not included in the narrative component of the assessment, as it was not expected to be delivered within the context

of the case study.

fs gnificant after Bonferroni adjustment for multiplicity.
9Problem solving was considered under the heading of goal setting within the confidence scale.

N/A: not applicable.
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Table 3. Change in physiotherapists’ confidence and knowledge of the Self-management of Osteoarthritis and Low back pain through Activity and

Skills intervention content.

Self-management of Os- Confidence? Knowledge

teoarthritis and Low back

pain through Activity and ~ Medianpretrain-  Median post- Z score Pvalue  Medianpretran- Median post- 7 scord P value

Skillsintervention content  ing score (in- training score ing scorein- training score
terquartile (interquartile terquartile interquartile
range), min- range), min- range), min- range), min-
max max max max

Total 49(1.8),30- 6.3(08),40 -3.04 002¢ 20(2.0,00- 6.0(15,40 3.09 <.001°
6.0 7.0 6.0 7.0

Disease mechanisms 5.0(1.0),40- 7.0(1.0),4.0- -249 .01 6.0(1.0,4.0- 6.0(1.0),50 246 .01
6.0 7.0 6.0 7.0

Exercise 6.0(1.0,50- 7.0(1),40-70 -233 .02 6.0(0.0),50- 7.0(10),50 -282 .005
7.0 7.0 7.0

Physical activity promotion 6.0 (1.0), 2.0-  7.0(1.0),40- -2.04 .04 6.0(1.0,4.0- 7.0(10),50 -181 .07
7.0 7.0 7.0 7.0

Healthy eating and diet 40(20),20- 6.0(15),40 297 003¢ 40(20),30- 6.0(1.0),40 -272 .006°
6.0 7.0 6.0 7.0

Relaxation 50(3.0,1.0- 6.0(15),40- -286 004° 40(3.0),10 6.0(1.0),40- -214 .03
6.0 7.0 7.0 7.0

Pain-relief techniques 5.0(2.0),40- 7.0(1.0),40- -288 004° 6.0(2.0,30- 6.0(10),50 -248 .01
6.0 7.0 7.0 7.0

Medication 40(20),10- 6.0(05),40 -2.88 004° 4.00(3),1.0-7.0 6.00(0.5),50- -2.73 .006
6.0 7.0 7.0

Pacing 5.0(20),10- 7.0(1.0),40 -282 .005 6.0(3.0,10- 6.0(1.0,40 -250 .01
7.0 7.0 7.0 7.0

Mood regulation 40(20),10- 6.0(20),40 -283 .005 40(20),1.0- 6.00(2.0),40- -2.62 .009
6.0 7.0 7.0 7.0

Group-based exercise for 5.0(2.0),20- 6.0(1.0),40- -302 003¢ 5.0(1.0),20- 6.0(1.0),50 -299 003¢

osteoarthritis and chronic 6.0 7.0 6.0 7.0

low-back pain

Cycle of change® N/AS N/A N/A N/A 57.0 (87.7)f 61.0 (93.8)f -0.647 52

Advice to patients N/A N/A N/A N/A 335 (85.9)f 365 (93.5)f -1.56 12

Use of pain modalities” N/A N/A N/A N/A 83.0(79.8)  930(894)f 233 02

85cale range: 1 (not at all good) to 7 (very good).
b7 score from Wilcoxon signed-rank test.
CSignificant after Bonferroni adjustment for multiplicity.

dReported as a percentage of the total possible score for the knowledge category.

EN/A: not applicable.

fValues presented as percentage of the total possible score for the knowledge category and percentage of physiotherapists providing correct responses.

Skills

The majority of physiotherapists demonstrated acceptable use
of the self-determination theory skill scores during training
(median 5.0; interquartile range 1.3; min-max 2.0-6.0), with
only two physiotherapists scoring <4.

Behavior

Of the six primary care sites that agreed to implement the
intervention, five completed delivery and one site ceased
delivery after Session 3 due to poor client attendance.
Physiotherapists delivered SOLAS to a median of 4.0
(interquartile range 4; range 3-8) participants per class. The
total mean %fidelity score (93.5%; SD 4.9%) and the overall
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fidelity scores were high (=80%) (Multimedia Appendix 7).
The difference between the actual and intended duration of all
sessions was not statistically significant, apart from the
education component of Session 1, which was significantly
longer than the protocol (P=.03, Z=-2.23).

Physiotherapists delivered SOLASin aneeds supportive manner
consistent with a sef-determination  theory-based
communication style (HCCQ: median 5.2, interquartile range
1.3, min-max 3.7-5.8; CCBS:. median 6.6, interquartile range
1.0, min-max 5.6-7.0; Table 4). The SOLAS scale results
demongtrated that physi otherapistsimplemented theintervention
overall with acceptable competence (median 4.5, interquartile
range 1.2, min-max 2.8-4.8; Table 4). The median scores of
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only 2 of the 15 self-determination theory strategies were
delivered below the competence level during both the education
and exercise components of the intervention (ie, use support
and encouragement rather than pressurising behaviors and
acknowl edge patient’s feelings and per spectives).

Implementation Outcomes

Posttraining Feedback Questionnaire

The median scores for physiotherapists ratings of the
acceptability, appropriateness, and sustainability of E-SOLAS
training to support delivery of the SOLAS intervention were

Hurley et a

high (Multimedia Appendix 4). All physiotherapists reported
that E-SOLAS could be used as a training method in primary
care, with 100% of respondents (n=13) recommending it to
other primary care physiotherapists and the majority expressing
a preference for e-learning aone (69.2%, n=9) over blended
learning (30.8%, n=4).

Postdelivery Qualitative | nterviews

Five of the seven physiotherapists who delivered the SOLAS
intervention were interviewed within 2 weeks of program
completion. Ten themes were identified from the analysis of
participant interview data (Multimedia Appendix 8).

Table4. Physiotherapists use of the self-determination theory-based communication strategies during implementation of Session 4 of the Self-management

of Osteoarthritisand Low back pain through Activity and Skills.

SDT® based communication strate- ~ Overall class median Education component Exercise component me- 7 et P value
o score (interquartile median score (interquar-  dian score (interquartile
g range), min-max tile range), min-max range), min-max
Total 45(12),28-48 43(1.3),32-5.2 45(2.1),23-5.2 -0.13 .89
Autonomy support
Offer ameaningful rationale 45(1.8),3.5-6.5 5.0 (1.5),4.0-6.0 5.0(25),3.0-7.0 0 1.00
Provide opportunitiesfor patient 4.0 (1.3), 3.5-5.5 4.0 (1.0), 3.0-4.0 5.0(2.0),4.0-7.0 -1.84 .07
input and choice
Use support and encouragement 3.0 (0.8), 2.0-3.0 3.0(1.0),3.04.0 2.0(1.0),1.0-30 -1.89 .06
rather than pressurising be-
haviours
Structure
Set clear expectationsand pro- 3.0 (3.5), 1.0-6.5 5.0(2.0), 4.0-6.0 4.0(4.0), 1.0-6.0 -1.08 27
vide direction
Goal setting
Review goal setting 35(1.5),3.0-5.0 5.0 (2.0),4.0-6.0 3.0(3.5),1.0-5.0 -1.62 .10
Collaborative god setting 5.0 (2.3), 2.5-5.5 4.0(2.0),3.0-6.0 4.0(3.5),1.0-6.0 -0.27 .78
Collaborative action plan- 2.5 (2.5), 1.0-5.5 4.0(4.0), 1.0-5.0 1.0(4.0), 1.0-6.0 -0.55 .58
ning
Collaborative barrier identi- 4.5 (2.5), 2.5-5.5 4.0(35),1.0-70 5.0(3.0), 1.0-6.0 -0.13 .89
fication
Collaborative problemsolv- 4.5 (2.5), 2.0-5.5 4.0(3.5),1.0-7.0 5.0(3.5), 1.0-6.0 -0.27 .78
ing
Provide positive encouragement 5.0 (0.8), 3.5-5.0 5.0(1.5), 3.0-5.0 5.0 (1.0), 4.0-6.0 -1.34 .18
Provide positive, information-  5.5(2.3), 3.5-6.5 6.0 (2.5), 3.0-6.0 5.0(2.0),4.0-7.0 -1.00 31
rich feedback
Provide opportunitiesfor patient 6.0 (1.0), 4.0-6.0 Not applicable 6.0 (1.0), 4.0-6.0 Not tested Not tested
practice
I nter per sonal involvement
Acknowledge patients’ feelings 2.5(2.5), 1.0-5.0 3.0(35),1.0-50 1.0(4.0), 1.0-6.0 -0.18 .85
and perspectives
Build relationships
Active listening 55(3.0), 1.5-6.0 6.0 (2.5), 2.0-6.0 5.0(3.5), 1.0-6.0 -1.73 .08
Interest in patients 55(1.0), 4.0-6.0 5.0 (1.0), 4.0-6.0 6.0 (1.0), 4.0-6.0 -1.73 .08

83DT: self-determination theory.

bscale range: 1 (not at all good) to 7 (very good).
€Z score from Wilcoxon signed-ranks test to assess differences between the education and exercise components across all classes.
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Acceptability of E-SOLAS

Physiotherapists reported that they had a very positive
experience with E-SOLAS training and felt that it was an
acceptable and valuable method of training. A number of
physiotherapists emphasized the convenience and flexibility of
e-learning as a method of training as compared to face-to-face
training. Theformat of training with gate-level assessmentsand
theresource materials contained in E-SOLASwere also viewed
positively.

Appropriateness of E-SOLAS

All five physiotherapistswere positive about the appropriateness
of the E-SOL A'S content and resourcesin meeting their practical
needs and the needs of their clientsin preparing them to deliver
SOLAS wusing needs supportive communication. One
physiotherapist also reported gaining greater confidence in
managing clients beyond the class setting, whereas another
physiotherapist added that the e-learning format had the
advantage of allowing her to reflect on learning new skills in
relation to the autonomy-supporting style of delivery.

Feasibility of E-SOLAS

Demand

Although all physiotherapists reported spending additional time
reviewing the E-SOLAS content and resources in preparation
for delivery of the intervention, they felt the additional time
was important for the first delivery of any new program and

would reduce with subsequent deliveries (Multimedia A ppendix
9).

Adaptation

None of the physiotherapistsreported deviating from thetraining
specifications;  however, all physiotherapists made
recommendationsfor future adaptationsto either the E-SOLAS
content or training format. Theseincluded providing additional
resources to guide physiotherapists in educating clients about
the health risks associated with the overuse of pain medications,
healthy eating guidelines, a wider range of exercise options,
and the provision of outcome measuresfor cliniciansto evaluate
the intervention independently. Proposed adaptations to the
training format included giving participants an estimate of the
time required to complete each level and additional e-learning
training and blended learning (ie, small-group face-to-face
coaching alongside E-SOLAS) to support delivery of the
self-determination theory-based communi cation strategies during
goal setting and action-planning activities.

Fidelity to E-SOLAS

All physiotherapists aimed to deliver the intervention content
and self-determination theory-based needs supportive
communication with high fidelity.

Sustainability of E-SOLAS

Overall, physiotherapists were positive about the potential for
integration of E-SOLAS into existing primary care settings to
support the sustained use of the SOLAS intervention as a
treatment and reported plansto continue implementation in their
service area. One physiotherapist proposed training adesignated
clinicianin each primary care areathrough face-to-facetraining,

https://www.jmir.org/2019/3/€11123/
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who would act as a peer mentor to support colleagues who

completed E-SOLAS to gpecifically deliver the
sel f-determination theory-based communication strategies.
Discussion

Overview

The overall aim of this study was to develop and evaluate an
e-learning training program to support physiotherapiststo deliver
the SOLAS intervention in a primary care setting. The
effectiveness of E-SOLAS on physiotherapists knowledge,
sKills, and delivery of the SOLAS intervention was assessed
alongside the acceptability and feasibility of the training
program. Specifically, results indicated that physiotherapists
knowledge and confidence increased from pretraining to
posttraining assessment and physiotherapists behavior was
positively influenced by E-SOLAS training, as the SOLAS
intervention content and theory-based communication style
were delivered with high fidelity. Finaly, implementation
outcomes posttraining and from the qualitative interviews were
overtly positive with regard to the acceptability, appropriateness,
feasibility, and potentia for futureintegration of E-SOLASinto
existing primary care health services.

Effectiveness of the E-SOLAS Training Program

Physiotherapists confidencein the SOLA Sintervention content
and self-determination theory-based communication style
increased posttraining, which isimportant becauseit can indicate
how likely alearner (in this case, physiotherapist) isto engage
in the required behavior [38,39]. Knowledge also increased for
the SOLAS intervention content, but there were limited changes
in knowledge of the self-determination theory-based
communication strategies. This may be explained by
physiotherapists’ high pretraining knowledge levels, suggesting
aceiling effect, asthey were highly experienced and the majority
had undertaken communication-based training previously, thus
limiting their potential for future improvement [40]. These
findings mirror our previously published evaluation of SOLAS
face-to-facetraining [15]. The majority of physiotherapistsalso
demonstrated acceptable competence in relation to their skills;
however, two physiotherapistswere rated bel ow the competence
level. Review of the audio recordings revealed that one
recording was very short (<2 minutes), and thus, it was difficult
to assess it in a meaningful way. Although guidelines were
provided on how to conduct the role play, no guidance was
given on its duration. Despite the difficulty in prescribing a set
amount of time, aminimum time period could have been set to
ensure a meaningful assessment, which could be applied for
future iterations of E-SOLAS.

Interms of behavior, physiotherapists delivered the intervention
as intended, adhering to the intervention content and delivery
inamanner consistent with the self-determination theory-based
communication style. The mean high fidelity to intervention
content based on physiotherapists’ self-reported checklists was
93%, which aligns with the findings of the previous feasibility
trial [14]. For assessment of the self-determination theory-based
communication style, the physiotherapists scores on the two
global measuresaligned closely with face-to-facetraining. More
specifically, for the HCCQ, the median score was 5.2 in this
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study and 5.3 (on a 7-point Likert scale) in the face-to-face
training study [15]. Scores on the CCBS were consistent for
both studies. However, an intervention-specific measure of
needs support enables a more focused look at contextual
elements [41]. Here, there was some divergence between
e-training and face-to-face training, with median scores of 4.5
and 4.0 on a 7-point Likert scale, respectively, favoring
E-SOLAS[15].

In this study, two self-determination theory-based
communication strategies (use support and encouragement
rather than pressurising behaviours and acknowledge patients
feelings and per spectives) were delivered with low competence
across both the education and exercise components of the class,
highlighting the need for further training or adaption to
E-SOLAS to further support these strategies. Interestingly, the
communication strategiesrel ated to goa setting, action planning,
and problem solving were delivered to a higher level of
competence than the face-to-face training [15]. This may have
been due to the additional interactive elements added to
E-SOLAS to address the concerns identified by the
physiotherapists during the development phase. Furthermore,
this improvement in goal setting-related strategies may have
inadvertently reduced competencein the communication strategy
use support and encouragement rather than pressurising
behaviours, as emphasis was placed on physiotherapists being
more directive with clients regarding goal setting in situations
where clients were unable to articulate or formulate a goa
themselves. Recent research has highlighted the difficulty in
applying effective goa setting in clinical settings [42], and
future training programs need to consider these strategies
carefully. Overal, E-SOLAStraining seems at |east as effective
as faceto-face training in developing physiotherapists
knowledge, confidence, and ability to deliver the intervention
asintended [22].

Implementation Outcomesfor the E-SOLASTraining
Program

Physiotherapists were very positive about E-SOLAS following
training and delivery and believed it was an acceptable,
appropriate, feasible, and sustainable method of training in
primary care. Participants spent a mean of 9 hours completing
the training over 16 days while working at their own pace and
predominantly in their own time, which has clear advantages
over the 12-hour face-to-face training timein addition to travel,
cost, and time off work experienced by physiotherapistsin our
previous feasibility trial. E-SOLAS participants demonstrated
high levels of engagement with training, including a 100%
compl etion rate within the specified timeframe. Thismay reflect
the physiotherapist-recognized importance of group-based
self-management programs for busy primary care settings as
well as the emphasis HCPs now place on a client-centered
communication style and the acquisition of behavior-change
skills[17]. Furthermore, these high levels of physiotherapists
satisfaction and engagement could also reflect the systematic
and inclusive process used to develop the E-SOLAS training
program according to the recommendations of the Medical
Research Council [12,43].
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In terms of feasibility, technical difficulties can sometimes
hamper the success of e-learning with HCPs [44]. Six of the 13
physiotherapists reported difficulty accessing online materials.
Therefore, it isimportant to ensure that technical supportisin
placeto maintain user engagement. One of the main advantages
of e-learning is flexibility and control of the time and location
for program completion [45], as demonstrated in this study,
wherein the majority of participants completed E-SOLAS
outside work.

Although physiotherapists were satisfied with the program
overal, there were some adaptations suggested, including
provision of further information to support the delivery of certain
education components, inclusion of details of the estimated time
to complete training, and the use of blended learning. These
suggestions are in line with the general recommendations for
e-learning programs should be tailored to HCPS' particular
knowledge and experience [46]. For example, in the context of
E-SOLAS, one physiotherapist may want more information on
pain medication, whereas another might like additional videos
of communication strategies [45]. Such individualized learning
pathways may lead to not only a more engaged learner with
enhanced knowledge but also more effective delivery of the
intervention.

Degspitethe high rate of planned implementation of the SOLAS
intervention posttraining, the program was fully delivered by
six physiotherapists at five sites across four primary care areas.
The main reasonsfor nonimplementation were beyond the scope
of the study and were related to the nonavailability of staff. Of
the five sites with full implementation, there was an equal mix
of sole and shared delivery, in contrast to the previousfeasibility
trial where all physiotherapists delivered the intervention
independently [15]. Physiotherapists who delivered the
intervention implemented it with high fidelity, apart from the
education component of Session 1, which is consistent with the
findings of face-to-face training [14]. Although the qualitative
interview findings did not suggest any significant barriers to
future implementation by a sole practitioner following training,
the suggestion of alocal peer mentor and the devel opment of
blended learning may be warranted to overcome this potential
obstacle.

Strengthsand Limitations

The major strengths of this study are its focus on program
development and evaluation within a group of experienced
physiotherapistswho received e-learning training while working
within their primary care setting. Specifically, E-SOLAS was
developed and underpinned by theory, with a clear rationale
about how the intervention components were developed and
adapted. The use of aformal evaluation model [13] allowed for
a more comprehensive understanding of the effectiveness of
E-SOLAS training, including the objective evaluation of
physiotherapists behavior during training, which is frequently
absent from assessments [23,47,48]. Furthermore, the
application of the World Health Organi zation’simplementation
outcomes using mixed methods enabled a comprehensive
assessment of the feasibility of implementation of thise-learning
training program and required adaptations to increase
acceptability [24]. Finally, the assessment of fidelity of

JMed Internet Res 2019 | vol. 21 | iss. 3| 11123 | p. 14
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH

intervention delivery using validated measures following
e-learning has been rarely reported in the literature and is one
of the novel aspects of this study.

A few limitations of this study should be acknowledged. Owing
to therelatively small sample size, particularly for the delivery
phase of the study, further investigation in a larger sample is
warranted. Although anonvalidated feedback measure was used
to evaluate some training and implementation outcomes, its
components were informed by a framework for the evaluation
of technology-enhanced learning [25] and our face-to-face
training feedback measure [15]. Although physiotherapists
competence to deliver the SOLAS intervention was assessed
posttraining, there was no pretraining assessment of their skills,
which should beincluded in future studies [46]. Future studies
should also incorporate some form of client measurement to
more clearly understand the efficacy of this training approach.
Self-report checklists were used to assess the fidelity to
intervention content, which is less robust than other methods
such as independently rated audio recordings [14]. Any future

Hurley et a

research evaluating a new program should apply robust
fidelity-assessment methods to all parts of the intervention
[36,49]. Finally, the role-play activities were an important part
of E-SOLAS training; however, they were designed as
one-on-one interactions (ie, between the physiotherapist and
one client). Therefore, physiotherapists did not get an
opportunity to practice their delivery of the intervention in a
group setting prior to implementation. Future programs should
try to ensure that all elements of the intervention are accurately
reflected in the training program.

Conclusions

The comprehensive evaluation reported in this study provides
preliminary evidence of the effectiveness, acceptability, and
feasibility of an e-learning program to train physiotherapiststo
ddliver agroup-based sdlf-management intervention in aprimary
care setting that is equivalent to face-to-face training. These
findings will inform the development and implementation of a
definitive trial and support its scalability to the wider primary
care system.
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Multimedia Appendix 5

Pre- and posttraining questionnaire for evaluation of physiotherapists' self-reported knowledge and perceived confidence of the
SOLAS intervention and self-determination theory-based communication strategies. SOLAS: Self-management of Osteoarthritis
and Low back pain through Activity and Skills.

[PDFE File (Adobe PDF File), 55K B-Multimedia Appendix 5]

Multimedia Appendix 6
Curatr analytics results.

[PDE File (Adobe PDF File), 23K B-Multimedia Appendix 6]

Multimedia Appendix 7

Fidelity to delivery of SOLAS intervention content. SOLAS: Self-management of Osteoarthritis and Low back pain through
Activity and Skills.

[PDE File (Adobe PDF File), 32K B-Multimedia Appendix 7]

Multimedia Appendix 8

Acceptability and appropriateness of E-SOLAS training: Themes and theme examples from participant interviews. E-SOLAS:
E-learning training program for Self-management of Osteoarthritis and Low back pain through Activity and Skills.

[PDE File (Adobe PDF Fil€), 53K B-Multimedia Appendix 8]

Multimedia Appendix 9

Feasibility of E-SOLAStraining: Themesand theme examplesfrom participant interviews. E-SOLAS: E-learning training program
for Self-management of Osteoarthritis and Low back pain through Activity and Skills.

[PDF File (Adobe PDF File), 62KB-Multimedia Appendix 9]
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