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KEYWORDS Abstract

Low back pain; Background: Moderately vigorous physical activity (PA) may be beneficial for people with sub-
Motivational acute low back pain (LBP), but may initially be painful for patients and challenging for physical
interviewing; therapists to facilitate.

Randomised con- Objectives: This study investigated motivational interviewing (MI) delivered by physical thera-
trolled trial; pists and a smartphone app for increasing PA in people with LBP.

Smartphone applica- Methods: A mixed methods cluster randomised controlled trial involving 46 adults with LBP in
tion, app Melbourne, Australia. Participants attended weekly 30-min physical therapy consultations for 6

weeks. Experimental group physical therapists were taught to embed Ml into consultations and
patients were provided with a self-directed app. The primary outcome was accelerometer-
derived moderately vigorous PA. Secondary outcomes were LBP disability (Oswestry Disability
Index), functional capacity (Patient Specific Functional Scale), and self-efficacy (Pain Self-Effi-
cacy Questionnaire). Between-group differences were analysed by ANCOVA post-intervention.

Results: There was no statistically significant difference between the experimental group and
control group for PA. Between-group differences in LBP disability (MD= 19.4 units, 95% Cl: 8.5,
30.3), functional capacity (primary MD= —4.1 units, 95% Cl: —6.9, —1.3; average MD= —3.1, 95%
Cl: —4.9, —1.2) and self-efficacy (MD —11.3 units, 95%Cl —20.2 to —2.5) favoured the control
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group with small to moderate effect sizes. There were low levels of overall engagement with

the app.

Conclusion: The embedded MI intervention was no more beneficial than physical therapy alone
for PA and was associated with poorer LBP disability, function, and self-efficacy. The effective-
ness of embedding MI and a smartphone app into usual care for LBP was not supported.

© 2024 The Authors. Published by Elsevier Espafa, S.L.U. on behalf of Associacao Brasileira de
Pesquisa e Pos-Graduacdo em Fisioterapia. This is an open access article under the CC BY license
(http://creativecommons.org/licenses/by/4.0/).

Introduction

Low back pain (LBP) is a common health complaint and a
leading cause of disability worldwide.'=> Ten to 15 % of peo-
ple with LBP have experienced chronic LBP lasting for longer
than 3 months. Chronic LBP is a burdensome condition and is
associated with social isolation, early retirement, and pro-
longed work absenteeism.*> Physical activity may reduce
the risk of someone developing chronic LBP by improving
physical condition, mood, and motivation.® There is moder-
ate certainty evidence from meta-analysis that physical
activity improves absenteeism outcomes in people with sub-
acute LBP (4—12 weeks), suggesting this phase may be an
important time to target interventions.” Moderate to vigor-
ous physical activity reduces long-term disability in people
with chronic LBP,® but physical therapists have reported this
can be challenging to facilitate.’

Motivational interviewing is an evidence-based counsel-
ling technique to address ambivalence towards healthy
behaviour change, through relational components (the spirit
of motivational interviewing) and technical components
(referred to as micro-skills).'® Collaboration, autonomy, and
evocation of ideas from the patient about behaviour change
are facilitated through micro-skills, including open-ended
questions, affirmations, reflective listening, and summa-
ries.'® Adding face-to-face and telephone-based motiva-
tional interviewing to usual physical therapy care improves
functional capacity in people with acute to sub-acute
LBP."""? However, dedicated 1:1 consultations require addi-
tional funding and this may not be accessible to all patients.
Training physical therapists to allocate a portion of usual
treatment time to motivational interviewing may be more
time efficient, but in isolation is unlikely to be enough to
influence sustained changes in physical activity.

Smartphone applications (apps) have been used as a
convenient way to deliver behaviour change interventions in
healthcare settings.'> Apps incorporating the principles of
motivational interviewing have increased self-efficacy and
physical activity in sedentary adults." However, while some
components of a motivational interviewing intervention for
increasing physical activity are conducive to be being delivered
by an app (e.g. questions can be phrased to elicit patient
change talk), others (e.g. accurately responding to open ended
questions) require face-to-face interactions.’ An intervention
combining an app-based component with an in-person compo-
nent that does not significantly detract from other physical
therapy treatment modalities, may be one way to address this.

The aim of this trial was to evaluate a new motivational
interviewing intervention comprising a physical therapist-
delivered component and a self-directed patient app, for
increasing physical activity in people with sub-acute LBP.

Methods

The trial protocol has been published.'® A mixed-methods,
cluster randomised controlled trial was conducted in the
physical therapy outpatient departments of 4 public hospi-
tals in (Melbourne, Australia). Hospital sites (clusters) were
allocated by single block pragmatic randomisation to deliver
6 weeks of usual physical therapy or 6 weeks of the newly
designed motivational interviewing intervention (Table 1).
Concealed allocation was completed by an independent
researcher using a random number generator (www.random-
ization.com). The study received ethics approval from the
Alfred Hospital Ethics Committee (47/15), Eastern Health
Human Research and Ethics Committee (E12-2014), La Trobe
University Human Ethics Committee (E12-2014) and Monash
Health Human Research Ethics Committee (15067X). The
study protocol was listed on the Australian New Zealand
Clinical Trials Registry before the trial commenced
(12615000724572). AWl participants provided written,
informed consent prior to the trial commencing. The trial is
reported in accordance with the Consolidated Standards of
Reporting Trials (CONSORT) statement for cluster rando-
mised controlled trials'’>'® and the Consolidated Criteria for
Reporting Qualitative Research (COREQ)"?

Participants

Outpatient physical therapists at participating sites were
eligible to take part in the study and recruit patients to the
study from their caseloads if they met the following criteria:
3—12 weeks of LBP between the inferior border of the 12th
rib and the gluteal fold”® preceded by 30 days of no/usual
pain,?' access to an Apple or Android smartphone and com-
petency using apps requiring text input. Patients were
excluded if they had medical red flags (signs or symptoms
that may indicate serious pathology),?? were waitlisted for
surgery, did not speak English, or lived greater than 40 km
from the hospital site. Patients who scored in the severe
range for depression and/or anxiety on the 21-item Depres-
sion, Anxiety and Stress Scale (DASS-21) were also excluded
from participating”® and follow-up referral with a general
practitioner or psychologist was initiated.'® Depression and
anxiety are associated with an increased risk for developing
chronic LBP and may have introduced confounding factors in
a trial of this size.?*

Interventions

All patients attended a 30-min individualised, face-to-face
consultation with their physical therapist once a week for 6
consecutive weeks (Table 1). Physical therapy treatments
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Table 1  Description of interventions.
Usual Care Usual Care plus Motivational interviewing

Brief name Physical therapy for sub- Motivational interviewing to increase physical activity in people with sub-
acute low back pain. acute low back pain.

Why Reduce symptoms and activ- Reduce symptoms and activity limitations Build importance and increase

What materials

Who provided
How provided
Where (setting)
When/how much

(dose)

Tailoring

Fidelity checking
measures

ity limitations.
Regular physical therapy
treatment modalities.

Physical therapists.
In person.

Outpatient physical therapy
department.

6 sessions, each 30 min in
duration, over 6 weeks (3 h
total).

Physical therapy treatment
tailored to the patient’s
requirements and progress.

Attendance at physical ther-
apy consultations.

physical activity.

Motivational interviewing embedded into regular physical therapy ses-
sions.

Self-directed motivational interviewing smartphone application for
patients.

Physical therapists who received 8 h of motivational interviewing training
over 2 days.

In person (physical therapy component).

Smartphone app.

Outpatient physical therapy department.

A time and place convenient to patients (app component).

6 sessions, each 30 min in duration, over 6 weeks (3 h total).
Motivational interviewing embedded at the discretion of the physical
therapist.

Patients prompted to use the smartphone app every 1 to 3 days.
Motivational interviewing tailored to a patient’s levels of importance and
confidence.

Smartphone app content tailored to patient’s level of readiness for
change.

Attendance at physical therapy consultations.

Physical therapists’ level of proficiency in delivering motivational inter-
viewing assessed by audio-taped real plays with the study coordinators on

the Motivational Interviewing Treatment Integrity Scale.

included, but were not limited to, manual therapy, exercise
prescription, advice, and education. Physical therapists in
the experimental group attended an 8-hour training program
over 2 x 4-h sessions. The program, designed and delivered
by a motivational interviewing trainer and physical thera-
pist, aimed to teach physical therapists how to embed com-
ponents of motivational interviewing into their regular
consultations. The content of the program was based on sim-
ilar motivational interviewing training programs for physical
therapists.'"2>2° Between physical therapy consultations,
patients in the experimental group were also instructed to
use a new motivational interviewing-based app (MiMate) on
their smartphone device. The self-directed app contained
10 sequential modules and comprised a series of specific
multiple choice and open-ended questions designed to elicit
answers that facilitated change talk towards increasing lev-
els of physical activity. Additional components were a diary
for recording physical activity and a flare up module that
offered education/suggestions for managing exacerbations
of pain. Physical therapists could review patient completed
app material in preparation for consultations and patients
were informed of this. The app was piloted with a conve-
nience sample of users (n=5), and minor amendments were
made to improve usability prior to the trial commencing.
The intervention has been described in detail elsewhere.'®

Outcomes

Patients were assessed at baseline and at the end of the 6-
week intervention by a blinded assessor. The outpatient

physical therapy departments were open plan, and to main-
tain blinding, it was necessary for assessments to be con-
ducted at patients’ residences.

Primary outcome

Physical activity was assessed as the mean number of daily
minutes of moderately vigorous physical activity (MVPA),
measured using the activPAL 3 tri-axial accelerometer. The
device is a valid and reliable measure of MVPA*” and was
worn continuously for 7 consecutive days on the antero-lat-
eral thigh.'® Data were downloaded using proprietary soft-
ware.”® A daily average was calculated by dividing total
weekly MVPA minutes by the number of days the device was
worn for 10 or more hours.?’

Secondary outcomes

The modified Oswestry Disability Index (ODI) is a 10-item
self-report questionnaire that assesses LBP disability as a
percentage from 0 (no disability) to 100 (severe disability).°
Functional capacity was assessed with the Patient Specific
Functional Scale (PSFS).3! Patients were asked to rate their
ability to perform 1 primary and up to 4 secondary self-
selected activities on an ordered scale from O (unable to
perform) to 10 (perform at pre-injury level). Pain self-effi-
cacy was measured using the Pain Self-Efficacy Question-
naire (PSEQ), a 10-item self-report questionnaire to assess a
person’s confidence in performing a series of tasks, despite
pain.>? Each task (item) is scored from 0 (not at all
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confident) to 6 (completely confident) to yield a total score
out of 60.*

Physical therapists in the experimental group were
assessed for proficiency with the Motivational Interviewing
Treatment Integrity (MITI, version 4.2.1) code. The tool
assesses the degree to which a recorded interaction is con-
sistent with the technical and relational aspects of motiva-
tional interviewing.>* Each aspect is rated on an ordinal
scale from 1 to 5 with higher scores indicating higher levels
of motivational interviewing consistent behaviours. After
motivational interviewing training, physical therapists par-
ticipated in a recorded 20-min session with one of the study
coordinators (JH and POH). During the interaction, the study
coordinators spoke about a personal health-related behav-
iour they wanted to change. The audio recording was
reviewed by an independent researcher who had completed
training in administering the MITI, and the process was
repeated 6 weeks into patient recruitment. At the end of
the 6-week intervention patients completed the Client Eval-
uation of Motivational Interviewing (CEMI) questionnaire, a
16-item self-report questionnaire.> Items are scored from 1
(never) to 4 (a great deal) to yield a score out of 64. Higher
scores indicate a perceived counselling style that is consis-
tent with motivational interviewing.

Semi-structured interviews

At the end of patient recruitment, a qualitative process
analysis was conducted, to investigate patients’ and physical
therapists’ experiences with the intervention. Physical
therapists and 12 patients (selected at random) from the
experimental group participated in a 30-min recorded semi-
structured telephone interview with an independent male
researcher, who used an interview guide designed by the
research team. De-identified interviews were transcribed by
a medical transcription service and downloaded into the
NVIVO software package for analysis (Version 12.6.1.970,
QSR International, Burlington, Massachusetts). Interviewees
received a $50 retail voucher as an acknowledgement of
their time.

Adverse events were recorded and followed up according
to the policies of the treating healthcare site.

Analysis

To achieve 80 % power at a 0.05 significance level assuming a
large effect size for the primary outcome and an intraclass
cluster coefficient of 0.05, 14 participants per cluster were
required.?®*” The Final recruitment target was 15 per clus-
ter (60 in total), allowing for loss to follow-up. Intention to
treat principles were applied to all analyses.*® Further
details regarding the sample size calculation can be found in
the trial protocol.'®

Between-group differences at the end of the 6-week
intervention for the primary and secondary outcomes were
tested with analysis of covariance (ANCOVA), entering mean
group and cluster baseline scores as covariates.>’ Age and
symptom duration (at the time of the first physical therapy
consultation in the study) are known predictors of LBP
chronicity and were entered as additional co-variates.*
Between-group differences in physical therapy attendance
and accelerometer wear days were analysed by independent

t-tests. Changes in motivational interviewing proficiency
across time were assessed by paired t-tests.

Qualitative analysis

Interview transcripts were analysed inductively by interpre-
tive description.*’ A random selection of 4 patient and 2
physical therapist transcripts were reviewed by two authors
for common excerpts of interest, grouped together to form
sub-themes. This process continued until no additional pat-
terns were identified (data saturation). Common physical
therapist and patient sub-themes were combined under a
series of major themes and presented narratively.

Results

Patient recruitment commenced on 27 March 2017, and the
final assessment was completed on 23 August 2018. The trial
was finalised before meeting the recruitment target because
of resourcing constraints. The flow of patient participants
through the study is shown in Fig. 1. Of 58 patients screened
for eligibility, 2 declined because their symptoms improved,
10 were excluded because they scored in the severe range
for depression and/or anxiety on the DASS-21, and 46 were
enrolled (20 in the control group and 26 in the experimental
group). One patient in the control group and 5 patients in
the experimental group did not complete a follow-up assess-
ment. Two patients in the experimental group experienced a
mild skin reaction to the accelerometer film and did not
complete this component of the reassessment and 1 patient
was unavailable for the follow-up accelerometer assess-
ment. These data were omitted from the follow-up assess-
ment of the primary outcome. All available data were
included in the analysis.

There were 78 physical therapy consultations in the con-
trol group (mean =4.6, standard deviation [SD] 1.6) and 72
consultations in the experimental group (mean=3.2, SD
1.80), a mean difference of 1.3 consultations (95% CI: 0.3,
2.4). Nine participants in the experimental group (35 %) did
not use the MiMate app at all. The average number of core
modules completed over the 6-week intervention was 4.8
(SD 3.9). The average number of activity diary entries was
25.4 (SD 34.7) and the flare up module was used an average
of 2.0 (SD 2.9) times.

The mean age of participants was 43.7 (SD 14.3), and the
mean symptom duration at the time of the first treatment
session was 30.2 (SD 14.6) days (Table 2 and supplementary
material).

Effect of the intervention

At the end of the 6-week intervention there was no statisti-
cally significant difference between the control group and
experimental group for the primary outcome measure,
mean daily minutes of MVPA (mean difference= 0.9 min, 95%
Cl: —6.7, 8.6) (Table 3).

Between-group differences in pain disability, function,
and self-efficacy favoured the control group at the end of
the 6-week intervention. The mean differences were 19.4
units for the ODI score (95% Cl: 8.5, 30.3), 4.1 units for the
PSFS primary item (95% Cl: 1.3, 6.9), 3.1 units for the PSFS
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Assessed for eligibility (n = 58)
Did not meet inclusion criteria (n = 10)
Declined to participate (n = 2)
Pretreatment Randomisation by site (n = 46)
assessment

Healthcare Site (Cluster) A (n = 24)
Healthcare Site (Cluster) B (n = 2)

Healthcare Site (Cluster) C (n =7)
Healthcare Site (Cluster) D (n = 13)

Not tested at follow up Intervention Control Not tested at follow
(n=35) up (n=1)
Usual physiotherapy Usual physiotherapy |—»

* Went overseas once a week for 6 once a week for 6 + Had Surgery

(n=1) weeks weeks (n=1)
o Lost to follow up

(n=1) +
o Declined follow up

(n=2) Motivational
o Withdrew from interviewing

physiotherapy on intervention

medical advice

(n=1)

v 4
Analysis
Post treatment
Analysed Analysed
Follow up n =21 n=19
assessment
Fig. 1  Trial design and flow of participants through the study.

item average (95% Cl: 1.2, 4.9), and 11.3 units for the PSEQ
(95% Cl: 2.5, 20.22).

Therapist proficiency

All 5 physical therapists in the experimental group were profi-
cient in motivational interviewing after training. The mean
score for the MITI was 3.4 (SD 0.2) for the technical subscale
and 3.8 (SD 0.3) for the relational subscale. There was no signifi-
cant change in either MITI sub-scale score at follow up assess-
ment (technical sub-scale 3.4 (SD 0.2); relational sub-scale 3.7
(SD 0.5). The mean score on the CEMI was 50.7 (SD 6.1) (n=20).

Adherence to trial protocol

In a variation from the trial protocol'® 26 of the 83 assess-
ments were completed by a study coordinator (JH) due to
resourcing challenges. These assessments were therefore
unblinded.

Qualitative findings

Twelve of 15 patients completed an interview. Four of the 5
physical therapists in the experimental group were inter-
viewed. Three major themes were identified from 7 thera-
pist and 7 patient sub-themes (Table 4).

Major theme 1, therapeutic style: All physical therapists
described motivational interviewing as a different way of
communicating, requiring them to speak less and listen
more. Three physical therapists felt using motivational
interviewing helped them build greater rapport with their
patients. This was mirrored in comments 11 patients made
about feeling a strong sense of connection with their physi-
cal therapist.

Major theme 2, therapeutic content and implementation:
Seven patients discussed working collaboratively to set
activity related goals. This was consistent with how 3 physi-
cal therapists described using reflections and summaries to
facilitate collaborative goal setting.
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Table 2 Baseline characteristics of patient participants by
group.
Demographics Exp Con
n=26 n=20
Age (years) 39.2 (12.8) 49.5 (14.9)
Sex
Male 8 (31 %) 10 (50 %)
Female 14 (69 %) 10 (50 %)
Symptom duration*
Baseline 28.0 (16.1 23 (8.7)
assessment 35.2 (16.5 23.6 (8.1)
First treatment
session
DASS-21
Anxiety subscale 4.2 (4.1) 4.60 (4.0)
(0—42)...) 5.2 (5.2) 6.1(6.3)
Depression
Subscale (0—42))
Employment status
Full time hours 10 (39 %) 11 (55 %)
Part time hours 5 (19 %) 3(15%)
Casual hours 1(4%) 0 (0%)6 (30%)
No paid 7 (27 %) 0 (0 %)
employment 3(12%)
Missing
Receiving sick leave
entitlements 6 (23%) 4(20%)
Yes 12 (46 %) 6 (30 %)
No 7 (27 %) 7 (35%)
N/A 1(4%) 3 (15%)
Missing

Data are mean (standard deviation), frequency (proportion).
Abbreviations: Exp, experimental group; Con, control group;
DASS, Depression.

Anxiety and Stress Scale.

*Days since the onset of low back pain.

Four patients reported using the MiMate app regularly
over the 6-week intervention, 6 intermittently and 2 did not
use it at all. Barriers to app use included uncertainty of pur-
pose, lack of perceived benefit over required effort and
ambiguity regarding some open-ended questions. Three
physical therapists reported asking about the app initially,
but stopped if they perceived patients were not interested.

Major theme 3, impact/suggested improvements: Three
physical therapists felt the training could have been more
specific to outpatient physical therapy environments,
through video examples of physical therapists embedding
motivational interviewing. Three patients also suggested
videos may be an efficient way to introduce the app.

Discussion

This trial investigated a new way of delivering motivational
interviewing that combined a face-to-face component
(physical therapy embedded motivational interviewing) and
a self-directed patient smartphone app, MiMate. There was
no between-group difference in change in physical activity
at the end of the 6-week intervention. The recruitment

target of 60 participants was not met and this likely contrib-
uted to the study being underpowered for the primary out-
come measure (MVPA).

Improvements in LBP disability, functional capacity, and
pain self-efficacy favoured the control group, with small to
moderate associated effect sizes. These findings are in con-
trast with a previous study that showed 6 x 30-min tele-
phone motivational interviewing consultations plus physical
therapy improved functional activity in patients with sub-
acute LBP, compared with physical therapy alone.'" In the
current study motivational interviewing was embedded into
usual physical therapy consultations and there were poor
levels of compliance with the patient smartphone app. The
amount of motivational interviewing delivered to patients is
likely to have been less than in previous studies.'"'>%? |n
the current trial, patients in the control group also received
more physical therapy (on average 4.6 vs 3.2 consultations).
This can make findings difficult to interpret. Therefore,
patients in the experimental group received less physical
therapy care, and the intensity of motivational interviewing
delivered may not have been sufficient to influence a mean-
ingful increase in MVPA. A previous systematic review and
meta-analysis found that brief sessions of motivational inter-
viewing of 15 or more minutes were potentially effective for
facilitating health behaviour change in people with chronic
health conditions.** However, the motivational interviewing
interventions included for review were either dedicated
face-to-face or group interactions. The findings of the cur-
rent trial support the need for further randomised controlled
trials to evaluate how to best integrate motivational inter-
viewing into regular healthcare practice in non-counselling
settings.

This study had several strengths. Physical therapists’ pro-
ficiency in delivering motivational interviewing was con-
firmed using a validated outcome measure. The cluster
design also meant that there was a small risk of contamina-
tion between experimental and control physical therapists.
Despite not meeting the recruitment target, the study was
likely sufficiently powered to detect a statistically signifi-
cant difference for the secondary outcome measures.

There were also some limitations. The recruitment target
of 60 participants was not met and one healthcare site only
recruited two patient participants, because of an unex-
pected decline in patient referrals for LBP. There were low
levels of engagement with and use of the MiMate, which was
designed to increase the amount of motivational interview-
ing delivered to patients. The MiMate smartphone app and
online therapist portal were delivered as intended (patients
were able to download it and functionality of the therapist
portal was confirmed). However, it appears likely that these
components of the intervention were not used as intended
by most patients and physical therapists. The main app mod-
ules were designed to be accessed every 1-3 days; however,
patients used this section on average only 4.8 times over the
6-week intervention and 35 % did not use it at all. None of
the physical therapists reported using the therapist portal to
review patient completed app content. The online portal
was envisaged as the conduit between the two components
of the intervention and designed to assist physical therapists
in planning the motivational interviewing content of consul-
tations. Future studies may consider using motivational
interviewing as part of the physical therapy training program
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Table 3 Mean =+ standard deviation within groups and mean difference (95 %Cl) difference between groups at the end of the 6-
week intervention for the primary and secondary outcomes.

Usual Care (n=26)

Usual Care plus Motivational
Interviewing (n =20)

Between-group difference
in change scores

Mean =+ SD Mean =+ SD Mean (95% Cl)

MVPA?

Pretreatment 9.7 (9.6) 8.1 (10.6)

Posttreatment 11.7 (16.1) 9.7 (9.6) 1.0 (—6.6, 8.6)
Oswestry Disability Index (0—100) °

Pretreatment 34.8 (18.3) 38.1 (15.2)

Posttreatment 15.8 (14.0) 26.7 (16.9) 19.4 (8.5, 30.3)**
PSFS: Primary Item (0—10)

Pretreatment 3.1(1.9) 3.7 (2.4)

Posttreatment 8.0 (2.7) 5.6 (2.3) —4.1 (6.9, —1.35)**
PSFS: Item Average (0—10)

Pretreatment 3.7(1.2) 3.4 (1.5)

Posttreatment 8.0 (2.1) 5.3(1.9) —3.1(-4.9, —1.2)**
PSEQ (0—60)

Pretreatment 38.3(13.9) 34.1 (10.9)

Posttreatment 51.1 (8.7) 41.8 (13.0) —11.3(-20.2, —2.5)*

Abbreviations: MVPA, Moderate to Vigorous Physical Activity; PSFS, Patient Specific Functional Scale; PSEQ, Pain Self Efficacy Question-

naire.

@ Average daily minutes.

b Lower score signifies better function
iAdjusted scores from ANCOVA using group and cluster baseline scores, age and symptom duration at first consultation as covariates.

" <0.05.
“ p<0.01.

Table 4 Qualitative Findings: Major themes, sub-themes, and extracts from the semi structured interviews.

Major Theme

Participant sub-theme

Example interview
extract

Physical therapist sub-
themes

Example interview extract

Therapeutic style

Therapeutic content
and
implementation

Patient/therapist
connection

Physical therapy con-
sultations were differ-
ent to previous
experiences with
healthcare providers

Setting goals as a team

“They just got me.” (Pt
07)

“They (treating physi-
cal therapists) never
made (me) feel like
just a patient” (Pt 12)

“| felt more taken care
of by the staff and they
explained things a lot
more. They asked more
about my lifestyle and
how my back affected
my everyday living and
what | wanted out of
the physio” (Pt05)

“They would always
ask me how | think |
would go-not just give
me an activity and say
— you’ve got to do this
physical activity. .. It
wasn’t just giving me
things that | had to do;
we’d have a discussion
about it.” (Pt 11)

Motivational interview-
ing is a different mind-
set that requires a
different skillset

Motivational interview-
ing helps build rapport
with patients

Emphasis on collabora-
tive goal setting

“Reflections were some-
thing new, so sort of mak-
ing sure obviously you’re
listening to what they’re
saying and then almost
repeating it back to them
to show that — “Yeah, |
hear what you said. (Tx02)
“You definitely build a lot
more rapport with patients
using motivational inter-
viewing. They’re maybe
more open to what you’re
saying. A lot of patients
maybe just feel they’re
being told what to do all
the time, as opposed to
being listened to.” (Tx03)
“It was useful to try and
find out where they were
at in terms of how ready
they were to change or
increase (their activity lev-
els)” (Tx 02)
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Table 4 (Continued)
Major Theme Participant sub-theme Example interview Physical therapist sub- Example interview extract
extract themes

Impact and suggested
improvements

Physical therapists
were good communica-
tors who wanted to
understand

Low levels of engage-
ment with and use of
the MiMate app

Examples about how to
use the MiMate app and
how it may be used as a
part of physical ther-
apy treatment

Ongoing impact

“They were very inter-
ested, engaged, and

they wanted me to get
better and were there
to support that” (Pt10)

“It was just time con-
suming; we all have
busy schedules.” (Pt
10)

“l remember (the phys-

ical therapist) saying
that she was on the
other side of the app.
But | don’t really feel
like | got a lot back
from that.” (Pt03)
“There just needed to
be a bit more current
explanation of what
the app actually did. A
video case study of
how to use it would
definitely be a good
thing” (Pt07)

“The treatment)
helped me. Now, I’'m
regular with my exer-
cise and that’s helped
me to get back and get
rid of my back pain
which is a very impor-
tant thing for me”
(Pt08)

Embedding motiva-
tional interviewing was
a helpful assessment
tool

Checked app compli-
ance initially, stopped
asking if the patient
seemed disinterested

Training program could
have been more physi-
cal therapy-specific

Ongoing use of motiva-
tional interviewing

“They were just relaxed
and chatting, but | was
getting useful information
and getting them to think
about what they wanted to
achieve and how confident
they felt they were, with-
out them really thinking |
was questioning them.”
(Tx02)

“If consistently over a few
sessions they weren’t using
it, and they didn’t show
interest in it, | stop asking
them.” (Tx 04)

“It might have been help-
ful to see a physical thera-
pist implementing it
exactly how we would.”
(Tx 02)

“| found it was really help-
ful to implement, not just
with the patients that
were involved with the
trial, but also any of the
outpatients that | was see-
ing.” (Tx02)

” | think definitely the
theme of motivational
interviewing has been
really good and has
changed the way |
approach patients” (Tx03)

Abbreviations: Pt, Patient; Tx, Physical therapist.

to improve patient compliance with the app, as well as
therapists' use of the online portal. Some patients reported
they were unsure about the relationship between the app
and physical therapy consultations. Uncertainty of purpose
is a barrier to patients engaging with digital interventions
for LBP.** A series of introductory videos within the MiMate
app that explain its purpose and provide examples of it being
used in everyday situations may be a practical way of
addressing this.

Finally, physical therapists were assessed for proficiency
in delivering motivational interviewing by a 20-min face to
face session with a study coordinator, who spoke about a
personal health-related behaviour they wanted to change.
This was not aligned with how physical therapists were
taught to embed motivational interviewing into regular con-
sultations for LBP and the extent to which physical thera-
pists were able to achieve this remains uncertain. Audio-
recording all physical therapy consultations and applying the
MITI to a random selection of de-identified consultations
would provide a more accurate assessment. >

Conclusions

It remains uncertain if training physical therapists to
embed motivational interviewing into consultations, and
combining this with a self-directed patient app, is more
beneficial than usual physical therapy care for increasing
physical activity in sub-acute LBP. Despite this, physical
therapists were positive about motivational interviewing.
Given the accessibility and potential cost-effectiveness of
evidence-based behaviour change apps, further studies
are warranted to establish the feasibility and effective-
ness of the intervention. These should ensure adequate
steps to optimise patient adherence and engagement
with the MiMate smartphone app.

Conflicts of Interest

The author declares no conflicts of interest.

399

400
401
402
403
404
405
406
407
408
409
410
411

412

413



414

415
416
417
418
419
420
421
422
423

24

425
426
427

428

429
430
431
432
433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449
450
451
452
453
454
455
456
457
458
459
460
461
462
463
464
465
466
467
468
469
470
471
472

JID: BJPT

[mSP6P;June 16, 2024;0:03]

Brazilian Journal of Physical Therapy xxx (xxxx) 101091

Acknowledgements

This work was supported by a La Trobe University Sport,
Exercise and Rehabilitation Research Focus Area internal
competitive grant; non-conditional project funding from the
La Trobe University School of Psychology and Public Health;
non-conditional project funding from the La Trobe University
Alumni & Advancement Office and Telstra Australia (Non-
conditional financial support for the programming of the
MiMate app and donation of smartphone and tablet hard-
ware for research assistance).

Supplementary materials

Supplementary material associated with this article can be
found in the online version at doi:10.1016/j.bjpt.2024.
101091.

References

1.

Dagenais S, Caro J, Haldeman S. A systematic review of low
back pain cost of illness studies in the United States and inter-
nationally. Spine J. 2008;8(1):8—20. https://doi.org/10.1016/
j.spinee.2007.10.005.

. Global Burden of Disease Study Collaborators. Global, regional,

and national incidence, prevalence, and years lived with dis-
ability for 354 diseases and injuries for 195 countries and terri-
tories, 1990—2017: a systematic analysis for the global burden
of disease study 2017. Lancet. 2018;392(10159):1789—1858.
https://doi.org/10.1016/50140-6736(18)32279-7.

. Wu A, March L, Zheng X, et al. Global low back pain prevalence

and years lived with disability from 1990 to 2017: estimates
from the global burden of disease study 2017. Ann Transl Med.
2020;8(6):299. https://doi.org/10.21037/atm.2020.02.175.

. Froud R, Patterson S, Eldridge S, et al. A systematic review and

meta-synthesis of the impact of low back pain on people's lives.
BMC Musculoskelet Disord. 2014;15(1):50. https://doi.org/
10.1186/1471-2474-15-50.

. Mathew J, Singh SB, Garis S, Diwan AD. Backing up the stories:

the psychological and social costs of chronic low-back pain. Int
J Spine Surg. 2013;7:e29—e38. https://doi.org/10.1016/]j.
ijsp.2013.02.001.

. Vuori IM. Dose-response of physical activity and low back pain,

osteoarthritis, and osteoporosis. Med Sci Sports Exerc. 2001;33
(6 Suppl):S551-S586. https://doi.org/10.1097/00005768-
200106001-00026. discussion 609-10.

. Hayden J, van Tulder Maurits W, Malmivaara A. Koes Bart W.

Exercise therapy for Treatment of Non-Specific Low Back pain.
Cochrane Database Syst Rev. John Wiley & Sons, Ltd; 2005.
https://doi.org/10.1002/14651858.CD000335.pub2. (3).

. Pinto RZ, Ferreira PH, Kongsted A, Ferreira ML, Maher CG, Kent

P. Self-reported moderate-to-vigorous leisure time physical
activity predicts less pain and disability over 12 months in
chronic and persistent low back pain. Eur J Pain. 2014;18
(8):1190—1198.  https://doi.org/10.1002/j.1532-2149.2014.
00468.x.

. Holden J, Davidson M, O'Halloran P. Motivational strategies for

returning patients with low back pain to usual activities: a sur-
vey of physiotherapists working in Australia. Man Ther. 2015;20
(6):842—849. https://doi.org/10.1016/j.math.2015.04.005.

. Miller W, Rollnick S. Motivational Interviewing: Helping People

Change. 3rd ed. Guilford Press; 2012.

. Iles R, Taylor NF, Davidson M, O'Halloran P. Telephone coaching

can increase activity levels for people with non-chronic low

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

back pain: a randomised trial. J Physiother. 2011;57
(4):231—-238. https://doi.org/10.1016/51836-9553(11)70053-4.
Tse MM, Vong SK, Tang SK. Motivational interviewing and exer-
cise programme for community-dwelling older persons with
chronic pain: a randomised controlled study. J Clin Nurs.
2013;22(13—14):1843—1856. https://doi.org/10.1111/j.1365-
2702.2012.04317.x.

Michie S, Yardley L, West R, Patrick K, Greaves F. Developing
and evaluating digital interventions to promote behavior
change in health and health care: recommendations resulting
from an international workshop. J Med Internet Res. 2017;19
(6):€232. https://doi.org/10.2196/jmir.7126.

Sullivan AN, Lachman ME. Behavior change with fitness technol-
ogy in sedentary adults: a review of the evidence for increasing
physical activity. Front Public Health. 2016;4:289. https://doi.
org/10.3389/fpubh.2016.00289.

Friederichs SA, Oenema A, Bolman C, Guyaux J, Van Keulen HM,
Lechner L. Motivational interviewing in a web-based physical activ-
ity intervention: questions and reflections. Health Promot Int.
2015;30(3):803—815. https://doi.org/10.1093/heapro/dat069.
O'Halloran PD, Holden J, Breckon J, et al. Embedded Motiva-
tional Interviewing combined with a smartphone app to
increase physical activity in people with sub-acute low back
pain: study protocol of a cluster randomised control trial. Con-
temp Clin Trials Commun. 2020;17: 100511. https://doi.org/
10.1016/j.conctc.2019.100511.

Campbell MK, Piaggio G, Elbourne DR, Altman DG, Group C.
Consort 2010 statement: extension to cluster randomised trials.
BMJ. 2012;345:e5661. https://doi.org/10.1136/bmj.e5661.
Schulz KF, Altman DG, Moher D, Group C. CONSORT 2010 state-
ment: updated guidelines for reporting parallel group rando-
mised trials. BMC Med. 2010;8(1):18. https://doi.org/10.1186/
1741-7015-8-18.

Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting
qualitative research (COREQ): a 32-item checklist for interviews
and focus groups. Int J Qual Health Care. 2007;19(6):349—357.
https://doi.org/10.1093/intghc/mzm042.

Hoy D, Bain C, Williams G, et al. A systematic review of the
global prevalence of low back pain. Arthritis Rheum. 2012;64
(6):2028—-2037. https://doi.org/10.1002/art.34347.

de Vet HC, Heymans MW, Dunn KM, et al. Episodes of low back
pain: a proposal for uniform definitions to be used in research.
Spine. 2002;27(21):2409—-2416.

Finucane LM, Downie A, Mercer C, et al. International frame-
work for red flags for potential serious spinal pathologies. J
Orthop Sports Phys Ther. Jul 2020;50(7):350—372. https://doi.
org/10.2519/jospt.2020.9971.

Lovibond S, Lovibond P. Manual for the Depression Anxiety
Stress Scales. The Psychology Foundation of New South Wales
Inc. University of New South Wales; 1995.

Fernandez M, Colodro-Conde L, Hartvigsen J, et al. Chronic low
back pain and the risk of depression or anxiety symptoms:
insights from a longitudinal twin study. Spine J. 2017;17
(7):905—912. https://doi.org/10.1016/j.spinee.2017.02.009.
O'Halloran PD, Shields N, Blackstock F, Wintle E, Taylor NF. Moti-
vational interviewing increases physical activity and self-effi-
cacy in people living in the community after hip fracture: a
randomized controlled trial. Clin Rehabil. Nov 2016;30
(11):1108—1119. https://doi.org/10.1177/0269215515617814.
Rimayanti MU, Taylor NF, Shields N, Prendergast LA, O'Halloran
PD. Health professionals can sustain proficiency in motivational
interviewing with a moderate amount of training: an interven-
tion fidelity study. J Contin Educ Health Prof. 2023. https://
doi.org/10.1097/ceh.0000000000000522 .

Lyden K, Keadle SK, Staudenmayer J, Freedson PS. The activ-
PALTM accurately classifies activity intensity categories in
healthy adults. Med Sci Sports Exerc. 2017;49(5):1022—1028.
https://doi.org/10.1249/MSS.0000000000001177.

473
474
475
476
477
478
479
480
481
482
483
484
485
486
487
488
489
490
491
492
493
494
495
496
497
498
499
500
501
502
503
504
505
506
507
508
509
510
511
512
513
514
515
516
517
518
519
520
521
522
523
524
525
526
527
528
529
530
531
532
533
534
535

537
538
539
540



541
542
543
544
545
546
547
548
549
550

552
553
554
555
556
557
558
559
560
561
562
563
564
565
566
567
568
569
570
571
572
573
574
575

JID: BJPT

[mSP6P;June 16, 2024;0:03]

J. Holden, P. O’Halloran, M. Davidson et al.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Stanton R, Vandelanotte C, Duncan MJ. Interdevice baseline sig-
nal magnitude variability of the ActivPAL3 activity monitor. Gait
Posture. 2014;39(1):618—620. https://doi.org/10.1016/]j.gait-
post.2013.06.013.

Tudor-Locke C, Camhi SM, Troiano RP. A catalog of rules, varia-
bles, and definitions applied to accelerometer data in the
national health and nutrition examination survey, 2003—2006.
Prev Chronic Dis. 2012;9:E113. https://doi.org/10.5888/pcd9.
110332.

Fairbank JC, Pynsent PB. The oswestry disability index. Spine
(Phila Pa 1976). 2000;25(22):2940—2952. https://doi.org/
10.1097/00007632-200011150-00017. discussion 2952.

Stratford P. Assessing disability and change on individual
patients: a report of a patient specific measure. Physiother
Can. 1995;47(4):258—263. https://doi.org/10.3138/ptc.47.4.
258.

Nicholas MK. The pain self-efficacy questionnaire: taking pain
into account. Eur J Pain. 2007;11(2):153—163. https://doi.org/
10.1016/j.ejpain.2005.12.008.

Maughan EF, Lewis JS. Outcome measures in chronic low back
pain. Eur Spine J. 2010;19(9):1484—1494. https://doi.org/
10.1007/s00586-010-1353-6.

Moyers TB, Rowell LN, Manuel JK, Ernst D, Houck JM. The moti-
vational interviewing treatment integrity code (MITI 4): ratio-
nale, preliminary reliability and validity. J Subst Abuse Treat.
2016;65:36—42. https://doi.org/10.1016/j.jsat.2016.01.001.
Madson MB, Mohn RS, Zuckoff A, et al. Measuring client percep-
tions of motivational interviewing: factor analysis of the client
evaluation of motivational interviewing scale. J Subst Abuse
Treat. 2013;44(3):330—335. https://doi.org/10.1016/j.jsat.
2012.08.015.

Machin D, Campbell MJ, Tan SB, Tan SH. Sample Size Tables for
Clinical Studies. 3 ed John Wiley & Sons Ltd; 2008.

van Breukelen GJ, Candel MJ. Calculating sample sizes for clus-
ter randomized trials: we can keep it simple and efficient!. J

10

38.

39.

40.

1.

42.

43.

44,

45.

Clin Epidemiol. Nov 2012;65(11):1212—1218. https://doi.org/
10.1016/j.jclinepi.2012.06.002.

Hollis S, Campbell F. What is meant by intention to treat analy-
sis? Survey of published randomised controlled trials. BMJ.
1999;319(7211):670—674.

Hooper R, Forbes A, Hemming K, Takeda A, Beresford L. Analysis
of cluster randomised trials with an assessment of outcome at
baseline. BMJ. 2018;360:k1121. https://doi.org/10.1136/bmj.
k1121.

Pituch KA. Applied Multivariate Statistics for the Social Scien-
ces : Analyses with SAS and IBM's SPSS. 6th edition Taylor &
Francis Group; 2016.

Thompson Burdine J, Thorne S, Sandhu G. Interpretive descrip-
tion: a flexible qualitative methodology for medical education
research. Med Educ. 2021;55(3):336—343. https://doi.org/
10.1111/medu. 14380.

Vong SK, Cheing GL, Chan F, So EM, Chan CC. Motivational
enhancement therapy in addition to physical therapy improves
motivational factors and treatment outcomes in people with
low back pain: a randomized controlled trial. Arch Phys Med
Rehabil.  2011;92(2):176—183.  https://doi.org/10.1016/].
apmr.2010.10.016.

Rubak S, Sandbaek A, Lauritzen T, Christensen B. Motivational
interviewing: a systematic review and meta-analysis. Br J Gen
Pract. 2005;55(513):305—312.

Svendsen MJ, Wood KW, Kyle J, et al. Barriers and facilitators to
patient uptake and utilisation of digital interventions for the
self-management of low back pain: a systematic review of qual-
itative studies. BMJ Open. 2020;10(12):e038800. https://doi.
org/10.1136/bmjopen-2020-038800.

Taylor NF, O'Halloran PD, Watts JJ, et al. Motivational interview-
ing with community-dwelling older adults after hip fracture
(MIHip): protocol for a randomised controlled trial. BMJ Open.
2021;11(6): e047970. https://doi.org/10.1136/bmjopen-2020-
047970.

576
577
578
579
580
581
582
583
584
585
586
587
588
589
590
591
592
593
594
595
596
597
598
599
600
601
602
603
604
605
606
607
608
609
610



