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ABSTRACT
Objective  The objective of this study was to determine 
the feasibility and effectiveness of using SUpported 
Motivational InTerviewing (SUMIT) to increase physical 
activity in people with knee osteoarthritis (KOA).
Design  Randomised controlled trial.
Setting  We recruited people who had completed Good 
Life with osteoArthritis Denmark (GLA:D) from private, 
public and community settings in Victoria, Australia.
Interventions  Participants were randomised to receive 
SUMIT or usual care. SUMIT comprised five motivational 
interviewing sessions targeting physical activity over 10 
weeks, and access to a multimedia web-based platform.
Participants  Thirty-two participants were recruited (17 
SUMIT, 15 control) including 22 females (69%).
Outcome measures  Feasibility outcomes included 
recruitment rate, adherence to motivational interviewing, 
ActivPAL wear and drop-out rate. Effect sizes (ESs) 
were calculated for daily steps, stepping time, time with 
cadence >100 steps per minute, time in bouts >1 min; 
6 min walk distance, Knee Osteoarthritis Outcome Score 
(KOOS) subscales (pain, symptoms, function, sport and 
recreation, and quality of life (QoL)), Euroqual, systolic 
blood pressure, body mass index, waist circumference, 
30 s chair stand test and walking speed during 40 m walk 
test.
Results  All feasibility criteria were achieved, with 32/63 
eligible participants recruited over seven months; with all 
participants adhering to all motivational interviewing calls 
and achieving sufficient ActivPAL wear time, and only two 
drop-outs (6%).
12/15 outcome measures showed at least a small effect 
(ES>0.2) favouring the SUMIT group, including daily 
time with cadence >100 steps per minute (ES=0.43). 
Two outcomes, walking speed (ES= 0.97) and KOOS QoL 
(ES=0.81), showed a large effect (ES>0.8).
Conclusion  SUMIT is feasible in people with knee 
osteoarthritis. Potential benefits included more time spent 
walking at moderate intensity, faster walking speeds and 
better QoL.
Trial registration number  ACTRN12621000267853.

INTRODUCTION
Physical activity participation has consid-
erable health benefits.1–3 Meeting physical 
activity guidelines of at least 150 min per 
week of moderate-vigorous physical activity is 
considered vital to reducing the risk of devel-
opment or worsening of at least 35 chronic 
diseases.1–3 For people with knee osteoar-
thritis, less than half (41%) reach 150 min 
per week,4 compared with 73% of adults in 
the general population.5 Knee osteoarthritis 
and insufficient physical activity are inde-
pendently associated with greater comor-
bidity risk, including cardiovascular disease 
and earlier mortality.6–8

Patient education and exercise therapy 
are recommended as first-line treatments 

STRENGTHS AND LIMITATIONS OF THIS STUDY
	⇒ We modified our trial by increasing recruitment 
sites, advertising and reducing the recruitment 
target number due to the impact of COVID-19 re-
strictions, and have reported our trial according to 
the Consolidated Standards or Reporting Trials and 
SPIRIT Extension for RCTs Revised in Extenuating 
Circumstances checklist to aide transparency.

	⇒ We used rigorous randomisation and assessment 
blinding procedures and accredited motivational in-
terviewing training and treatment fidelity so that our 
methods could be repeated.

	⇒ Our ActivPAL analyses were completed by the 
same researcher who delivered the SUpported 
Motivational InTerviewing intervention which may 
present risk of unconscious bias. Future studies 
should provide a provision for a blinded researcher 
to undertake data analysis.

	⇒ Our participant groups were different at baseline, 
possibly due to the small sample size, which may 
have impacted the findings for the secondary aims.
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for knee osteoarthritis in major guidelines,9 based 
on their effectiveness to reduce pain and improve 
knee function.10 Good Living with osteoArthritis from 
Denmark (GLA:D) is a guideline-based education and 
exercise-therapy program implemented in nine coun-
tries, including Australia.11 Participation is associated 
with clinically meaningful improvements in knee pain 
and joint-related quality of life (QoL) at 3 months, 
with these benefits sustained for at least 12 months.10 12 
People with knee osteoarthritis completing GLA:D also 
report improved confidence to increase physical activity 
participation.13 However, completing GLA:D is not asso-
ciated with increased physical activity participation at 12 
months.10 13 This is consistent with a recent systematic 
review indicating exercise-therapy alone does not result in 
medium-term (6–12 months) or long-term (>12 months) 
changes in physical activity compared with non-exercise 
interventions.14

Increasing physical activity participation in people with 
knee osteoarthritis may require interventions to address 
both physical and personal barriers, such as motiva-
tion and confidence.15 Motivational interviewing is a 
person-centred behaviour change approach involving 
counselling style sessions with a trained health profes-
sional, aiming to address personal barriers to behaviour 
change.16 It is associated with moderate benefits for 
increasing physical activity in people with chronic health 
conditions when they present to primary care.17 However, 
in knee osteoarthritis, research on the effects of moti-
vational interviewing is limited. One study reported no 
increase in moderate-vigorous physical activity compared 
with usual care in the short or long term.18 However, 
sessions were infrequent (every 3 months), which is atyp-
ical for motivational interviewing interventions.17 Phone 
counselling targeting physical activity provided more 
frequently (biweekly) has been reported to increase 
moderate-vigorous physical activity in the short term (<3 
months).19

Digital support tools for osteoarthritis are emerging 
as a cost-effective approach to provide information 
and education, and assist people with osteoarthritis 
to engage with prescribed exercise to improve patient 
outcomes.20 21 In addition to behaviour change inter-
ventions, such as motivational interviewing, they can be 
used to monitor and/or promote physical activity, and 
may help to increase physical activity.22 However, the 
influence of digital support tools on physical activity 
behaviour change is unknown.22

Our primary objective was to determine the feasibility of 
conducting a fully powered trial evaluating the effective-
ness of increasing physical activity using SUpported Moti-
vational InTerviewing (SUMIT), following completion 
of an education and exercise-therapy program in people 
with knee osteoarthritis. Our secondary objective was to 
determine if a worthwhile treatment effect occurred for 
physical activity, physical endurance, knee-related QoL, 
health-related QoL and pain.

METHODS
Trial design
This pilot feasibility randomised controlled trial (RCT) 
compared an intervention comprising motivational inter-
viewing and website) with a usual care control group. The 
trial was registered with the Australian New Zealand Clin-
ical Trials Registry (ANZCTR) (ACTRN12621000267853). 
Study reporting adheres to the Consolidated Standards 
or Reporting Trials (CONSORT) for pilot and feasibility 
trials.23 Due to the interruption from the COVID-19, we 
reported limitations according to the CONSORT and 
Standard Protocol Items: Recommendations for Inter-
ventional Trials (SPIRIT) Extension for RCTs Revised in 
Extenuating Circumstances (CONSERVE) guidelines.24

Setting
All assessments were conducted at a private hospital in 
metropolitan Melbourne, Australia, or a private physio-
therapy clinic in regional Victoria, Australia. All interven-
tion sessions were completed online via Zoom or phone 
call (according to participant preference).

Participants
Women and men with a clinical diagnosis of knee osteoar-
thritis25 who had completed GLA:D within the previous 2 
years12 were recruited from March 2021 to April 2022 and 
provided written informed consent. Knee osteoarthritis 
was guided by the National Institute for Health and Care 
Excellence (NICE) guidelines including (1) being aged 
>45 years, (2) activity-related knee pain and (3) morning 
stiffness of the knee which lasts less than 30 min or no 
knee stiffness.25 GLA:D involves two education and 12 
supervised exercise therapy sessions.12 Education covers 
information about osteoarthritis, treatment options, exer-
cise and physical activity, and self-management.12 Exer-
cise therapy includes neuromuscular, resistance training 
and functional exercises.12 Participants were deemed 
ineligible if they (1) had a comorbidity preventing them 
from increasing physical activity levels as assessed by the 
Exercise and Sports Science Australia adult prescreening 
tool26; (2) were not proficient in English and/or (3) had 
back/lower limb surgery or knee corticosteroid injection 
on the affected limb within 12 months prior to enrolling.

Patients and public involvement
Design of the motivational interviewing sessions took 
place with consultation between physiotherapists and a 
psychologist. Design of the multimedia website took place 
prior to consumer consultation. People with knee osteo-
arthritis were provided the website link and asked what 
improvements could be made to suit their needs. They 
also provided patient stories about their experience of 
the benefits of physical activity for their knee and overall 
health. Findings of the study will be emailed to partici-
pants. A subsequent qualitative analysis will take place 
to determine the acceptability of the intervention and 
participant ideas for improvement.
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Deviations from protocol
During piloting, participants did not have a good 
understanding of motivational interviewing prior to 
the intervention. For this reason, the Borcovek and 
Nau acceptability questionnaire27 (online supple-
mental appendix 1) was removed from the protocol 
prior to randomisation commencement, as this tool was 
deemed to be unclear when answering questions about 
motivational interviewing. Our protocol indicated the 
inclusion of pain and QoL subscales from the Knee 
Osteoarthritis Outcome Score (KOOS); however, all 
five domains were included to give us a more detailed 
understanding of intervention outcomes. Our registra-
tion did not mention exclusion of people who had a 
corticosteroid injection within 12 months of recruit-
ment; however, this criterion was included and adhered 
to from inception.

Recruitment was impacted by the COVID-19-related 
government restrictions, including limitations on 
in-person healthcare, gymnasium closures and limitations 
in allowable time away from personal residence for 25 
weeks in 2021. As a result, we expanded the recruitment 
time frame from within 1 year of completing GLA:D to 
within 2 years. Lockdowns posed a risk of bias to either 
reduce (less incidental activity) or amplify (more time 
for exercise) our intervention. Participants who were 
impacted by lockdown at baseline during ActivPAL 
collection had their ActivPAL reapplied prior to group 
allocation.

Randomisation and blinding
Participants were randomised using a computer-
generated program with a 1:1 ratio in permuted blocks 
of 4–6 and stratified by sex. Randomisation was prepared 
by a member of the research team not involved in assess-
ment (MFP). Group allocations were concealed in 
sequentially numbered opaque envelopes, sealed until 
the point of group allocation. Participants were informed 
of their group allocation by the coordinating physiother-
apist (ECB). Due to the nature of the study, the outcome 
assessor was the only person able to be blinded to partic-
ipant allocation.

Intervention
Motivational interviewing
All participants randomised to the SUMIT group received 
five, 30 min sessions of motivational interviewing over 
a 10-week period. Sessions were conducted in weeks 1, 
2, 4, 7 and 10 by an investigator trained in motivational 
interviewing (ECB). ECB had 5 years of experience as a 
physiotherapy clinician, completed a 2-day motivational 
interviewing course online and five 1:1 coaching sessions 
with a Motivational Interviewing Network Trainer and 
accredited psychologist (PO’H). ECB was graded profi-
cient according to the Motivational Interviewing Treat-
ment Integrity (MITI) assessment tool.28

Motivational interviewing sessions involved collabora-
tion between clinician and participant aiming to evoke 
behaviour change to increase physical activity (online 
supplemental appendix 2). Consistent with the prin-
ciples of motivational interviewing,13 sessions followed 
recommended motivational interviewing processes: 
engagement, focusing, evoking and planning; and were 
tailored to individual needs and level of preparedness 
for behaviour change (online supplemental appendix 
2). Participant importance and confidence of engaging 
in physical activity was discussed over the course of the 
intervention, providing valuable information about shifts 
in potential barriers and facilitators to activity.13

Digital support tool
All participants were encouraged to access the same 
customised website (https://sumit.trekeducation.org/) 
prior to their first motivational interviewing session. The 
website included information about physical activity, knee 
osteoarthritis, goal setting, research and activities, and 
patient stories. Participants were encouraged to access 
the website prior to their first motivational interviewing 
session. Subsequent use was based on individual partici-
pant preference.

Control
The control group (usual care) received no additional 
interventions or access to the digital support tool. They 
were permitted to engage in routine services for their 
knee osteoarthritis management including visits to their 

Table 1  Measures of feasibility

Item Measure of feasibility

Number of eligible volunteers Minimum 2–3 participants per site, per month. Totalling 6–9 participants being 
eligible per month.

Recruitment rate Minimum two participant per site, per month. Totalling six participants recruited per 
month.

Adherence with motivational interviewing 
sessions

Minimum attendance of 4/5 sessions (80%).

ActivPAL use Measured by time worn per participant being >16 hours per day for 7 days (to 
account for waking hours).

Drop-out rate <20% of participants drop out of the study.

https://dx.doi.org/10.1136/bmjopen-2023-075014
https://dx.doi.org/10.1136/bmjopen-2023-075014
https://dx.doi.org/10.1136/bmjopen-2023-075014
https://dx.doi.org/10.1136/bmjopen-2023-075014
https://dx.doi.org/10.1136/bmjopen-2023-075014
https://dx.doi.org/10.1136/bmjopen-2023-075014
https://sumit.trekeducation.org/
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general practitioner, physiotherapist or other health 
professionals. Participants were asked to refrain from 
knee steroid injections or surgery during the trial. At the 
conclusion of the follow-up assessments, control partic-
ipants were emailed the digital support tool to access if 
they chose.

Outcomes
Primary: feasibility
The trial was considered feasible if all criteria were met or 
if reasonable amendments could be made to achieve these 
criteria in future trials (table 1). Recruitment, adherence 
and retention were calculated excluding the 6 months of 
COVID-19-related government restrictions during 2021.

Adverse events
Participants were asked if they had experienced any 
adverse events (any injury or illness requiring medical 
attention as a result of participating in the trial) at the 
3-month assessment.

Sample size
To test feasibility, we aimed to recruit 42 participants over 
5–7 months, which accounting for drop-outs would allow 
analysis of at least 33 participants.

Secondary
Secondary outcomes were collected at baseline and 3 
months after baseline data collection.

Device-measured physical activity
ActivPAL accelerometers (PAL Technologies, Glasgow, 
Scotland) were fitted to each participant’s right thigh 
with gauze and clear Flexifix tape for 7 days. They are 
reliable and valid measures of step count and cadence,29 
accurate in older adults30 and do not to provide feedback 
to participants. We extracted average steps, minutes with 
cadence >100 steps per minute,31 and minutes where 
bouts were >1 min in duration per day. Walking cadence 
>100 steps per minute was chosen as an outcome since it 
predicts lower premature mortality in older adults, and 
was considered to be similar to moderate to vigorous 
physical activity.32

Self-reported physical activity
To triangulate accelerometer results, we also recorded 
physical activity using the University of California Los 
Angeles (UCLA) Physical Activity Scale, and the Interna-
tional Physical Activity Questionnaire long form (IPAQ-
long). UCLA is a reliable and valid tool33 commonly used 
as a measure of physical activity participation in people 
with knee osteoarthritis.10 12 13 34 and the IPAQ long 
provides valuable information about the domain in which 
PA is undertaken.

Physical endurance
Physical endurance was measured using the 6 minute 
walk test (6MWT), measured in metres and reported as 
the six minute walk distance (6MWD), which is reliable 
and valid.35

Table 2  Feasibility outcomes

Criterion Achieved Proceed
Proceed with 
amendments

Eligibility

 � Number of eligible 
participants

2–3 per site, per month, 
totalling 6–9 per month

63 participants screened in 7 months 
accounting for lockdowns and community 
restrictions in Melbourne (13 months 
elapsed)

Yes* Strategies to identify 
more eligible 
participants.

Recruitment

 � Number of 
participants 
recruited

2 participants per 
month, per site, totalling 
6 participants per month

32 participants recruited over 7 months (13 
months elapsed)

No Strategies to 
increase recruitment 
rate.

Adherence

 � Adherence to 
motivational 
interviewing 
sessions

Minimum 4/5 sessions 
(80%)

100% of motivational interviewing sessions 
were attended within 1 week of scheduled 
session time

Yes –

ActivPAL

 � ActivPAL wear time >16 hours for 7 days Malfunctioning ActivPAL uploads resulted 
in 3 missing ActivPAL files.

Yes –

Drop-outs

 � Drop-out rate <20% 2 drop-outs (6%), both from the control 
group

Yes –

*Proceed with protocol deviation to expand the number of recruitment sites.
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Knee-related burden
The KOOS was used to measure knee pain, symptoms, 
function, sport and recreation and QoL.36 The question-
naire produces a score from 0 to 100 for each subscale, 
higher scores indicate lower burden. All subscales have 
high reliability and validity.36

Health-related quality of life
The EuroQoL 5-Dimension-5 Long (EQ-5D-5L) was used 
to measure participants health-related QoL through five 
domains. It is reliable, valid and responsive in osteoar-
thritis populations, with the index score ranging from 1 
or less, with 1 being optimal health, and negative values 
indicating a health state worse than death.37 38

General health
Body mass index (BMI) (kg/m2), waist circumference 
(cm) and systolic blood pressure (BP) (mm Hg) were all 
recorded by a blinded research assessor.

Functional performance
The 30-second chair stand and walking speed (40 m walk) 
tests are both recommended by guidelines as feasible and 
reliable performance measures for knee osteoarthritis,39 
and were completed by a blinded assessor.

Confidence and importance of physical activity
SUMIT participants were asked in weeks 2 and 10 to 
rate their confidence and perceived importance of 

changing physical activity participation on a scale from 0 
to 10: where 0 is not at all important/confident and 10 is 
maximum importance/confidence.

Demographic data collected at baseline via Research 
Electronic Data Capture included age, sex, BMI, knee 
most affected, medication use, employment and highest 
level of education. An excel spreadsheet was set up to 
record adverse events.

Statistical analysis
Statistical analysis was performed by using SPSS V.28 
(SPSS). Demographics were reported as frequencies or 
mean (SD). Feasibility outcomes were reported descrip-
tively. Between group changes for continuous variables 
were calculated using analysis of covariance with Bonfer-
roni adjustment and baseline measures as covariates.

The UCLA physical activity scale was dichotomised 
as ‘more’ and ‘less’ active, consistent with other similar 
studies.13 34 We defined ‘less active’ as a score of ≤6 (‘regu-
larly participates in moderate activities, such as swimming 
and unlimited housework or shopping’); and defined 
‘more active’ as≥7 (‘regularly participates in active events 
such as bicycling’) (online supplemental appendix 3). χ2 
tests for independence were used to compare groups for 
the UCLA physical activity scale (dichotomous).

Desired treatment effects were defined using minimum 
detectable changes (MDC), which were set as 8–10 for 
all KOOS subscales,40 75 m for 6MWD,41 0.07 for health-
related QoL,37 2 stands for 30 s chair stand test42 and 0.19 
m per second for 40 m walk test.42 There is no documented 
MDC for device-measured physical activity, the IPAQ-long, 
UCLA physical activity scale, BMI, BP or waist circumfer-
ence. Standardised mean differences (effect sizes) based 
on within group changes between SUMIT and control 
groups were calculated using Review Manager V.5.3 (The 
Nordic Cochrane Centre, Copenhagen, Denmark).

Confidence and importance of physical activity were 
reported descriptively at 2 and 10 weeks as mean (SD) 
using a paired t-test to determine statistical significance.

RESULTS
Primary outcome
All feasibility criteria were met or could be achieved by 
using reasonable amendments in future trials (table 2).

Eligibility and recruitment rates were impacted by oscil-
lating COVID-19 lockdowns in Melbourne, Australia. We 
expanded recruitment time frames (from completing 
GLA:D within 12 months, adjusted to 24 months), 
and recruitment sites (from three sites to anywhere in 
Melbourne, Torquay or Ballarat, in Victoria, Australia) to 
increase our yield. Despite this, very few GLA:D programs 
were running effectively until April 2022. We subsequently 
concluded recruitment at 32 participants (instead of 42) 
(figure 1).

Sixty-nine per cent (n=22) of participants were female. 
Mean (SD) for BMI and waist circumference were 30.8 
(6.5) kg/m2 and 101.6 (14.3) cm, respectively. A full 

Figure 1  Study timeline. GLA:D, Good Life with 
osteoArthritis Denmark, SUMIT, SUpported Motivational 
InTerviewing.

https://dx.doi.org/10.1136/bmjopen-2023-075014
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summary of the characteristics of included participants is 
provided in table 3.

Two (6%) participants dropped out of the trial prior 
to receiving their group allocation. One participant cited 
concern to be in public places due to the high ongoing 
risk of contracting COVID-19 and the other cited lack of 
time. One participant from the SUMIT group was not 
able to complete their follow-up ActivPAL collection due 
to COVID-19 lockdown timing and subsequent need for 
surgery, missing the follow-up period. Two participants at 
baseline and four participants at follow-up were under-
going ActivPAL monitoring at a time when new movement 
restrictions were announced (ie, COVID-19 lockdowns). 
In these instances, monitoring was ceased, then restarted 
following the removal of movement restrictions.

No participants in either group experienced any 
adverse events as a result of data collection or the inter-
vention during the trial. Two participants in the SUMIT 
group reported back pain prior to the trial and continued 
to experience back pain during the intervention period. 
One participant in the SUMIT group had a fall 1 week 
prior to follow-up, reducing their ability to participate in 
physical activities during the ActivPAL recording week.

Secondary outcomes
The desired treatment effect was contained within the 
95% CI for all KOOS subscales, health-related QoL and 
walking speed (table  4, online supplemental appen-
dices 7–10). An MDC was achieved for KOOS pain and 
QoL subscales, and health-related QoL (table 4, online 

supplemental appendices 7a,e and 8). The desired treat-
ment effect was not met for 6MWD or 30 s chair stand 
test (table  4, online supplemental appendices 6,10b). 
Detailed findings are provided in online supplemental 
appendices 4–10.

Overall, 10 of the 13 outcome measures (figure  2A) 
and 2 of the 3 health outcomes (figure  2B) showed at 
least a small effect favouring the SUMIT group, including 
2 outcomes (walking speed and KOOS QoL) showing a 
large effect.

The proportion of ‘more’ active participants was 18% 
and 31% at baseline for SUMIT and control groups, 
respectively (χ2=0.71, p=0.40), and 31% and 8% at 3 
months (χ2=0.99, p=0.31) (online supplemental appendix 
5a–c).

For the SUMIT group, both perceived confidence and 
importance of participating in regular physical activity 
improved between week 2 and week 10, mean (SD): 7.1 
(2.2) to 8.8 (0.8) (p=0.002) and 8.6 (0.8) to 9.4 (0.9) 
(p=0.006), respectively.

DISCUSSION
Our findings suggest that it is feasible to proceed to a 
large-scale RCT to evaluate the effectiveness of motiva-
tional interviewing, supported by a digital support tool, 
on physical activity in people with knee osteoarthritis. 
All feasibility criteria were either met or could be reason-
ably altered to be met in future trials. Of those who were 

Table 3  Characteristics of included participants

Combined
Mean (SD)
n=32

SUMIT
Mean (SD)
n=17

Control
Mean (SD)
n=15

Age, years 71 (7) 68 (5) 73 (9)

Sex, female, n (%) 22 (69%) 11 (65%) 11 (73%)

Height, m 1.69 (0.09) 1.69 (0.09) 1.69 (0.10)

Weight, kg 87 (17) 92.9 (17.6) 79.4 (13.4)

Recruitment

 � Private practice 22 14 8

 � Hospital 7 3 4

 � Community 3 0 3

Education

 � Completed primary school 1 0 1

 � Completed high school 2 1 1

 � Completed an apprenticeship 0 0 0

 � Completed certificate 4 1 3

 � Completed diploma 2 1 1

 � Completed undergraduate degree 10 4 6

 � Completed postgraduate degree 9 4 5

 � Not reported 4 4 0

Time elapsed since completing GLA:D, months 11 (8) 11 (9) 10 (7)

 � Not reported, n 5 4 1

https://dx.doi.org/10.1136/bmjopen-2023-075014
https://dx.doi.org/10.1136/bmjopen-2023-075014
https://dx.doi.org/10.1136/bmjopen-2023-075014
https://dx.doi.org/10.1136/bmjopen-2023-075014
https://dx.doi.org/10.1136/bmjopen-2023-075014
https://dx.doi.org/10.1136/bmjopen-2023-075014
https://dx.doi.org/10.1136/bmjopen-2023-075014
https://dx.doi.org/10.1136/bmjopen-2023-075014
https://dx.doi.org/10.1136/bmjopen-2023-075014
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screened, more than half were eligible (59%), with a 
modest recruitment rate achieved (four per month). 
The drop-out rate was 6% which is considered accept-
able.43 However, community restrictions including lock-
downs imposed in Melbourne during the trial44 led to 
the need to broaden recruitment sources, and delays to 
assessments. Notably, the number of GLA:D completers 
dramatically reduced during our recruitment period due 
to restrictions on in-person care, an unlikely problem in 
future trials. Our adherence was high (100%), which may 
be attributed to the flexibility of the booking schedule 
and options (phone or Zoom) provided, a feature that 
should be adopted in future trials.

The desired treatment effects potentially favouring the 
intervention in this pilot study were contained within 
the 95% CI for most clinical outcomes. However, steps 
per day and daily stepping time outcomes favoured the 
control group. This should be considered in the context 
of greater improvement in walking speed (40 m walk 
test) and fitness (6MWD) at follow-up and increased 
time spent walking at a cadence of >100 steps per minute 
or completing daily bouts of physical activity >1 min 
during the intervention period for the SUMIT group. 
Combined, these findings may indicate the intervention 
led to capacity to cover ground in less time, and possible 
improvement in moderate intensity physical activity 
following the intervention.31 The SUMIT group reached 
an average of 15 min per day walking with a cadence >100 
steps per minute at 3 months, achieving the threshold to 
reduce all-cause mortality.45

Additional outcomes favouring the intervention group 
with moderate to large effects included KOOS symptoms, 
pain, function and QoL, EQ-5D-5L, 30 s chair stand test, 
and systolic BP. Health-related QoL and BP are partic-
ularly notable as they indicate that the intervention 
may be associated with improved general health, which 
would need to be tested in a larger trial. The large effect 
observed in favour of the SUMIT group for KOOS QoL 
may be related to benefits experienced due to motiva-
tional interviewing or could be related to regular contact 
with a health professional during COVID-19.

While our study showed promising effect sizes 
favouring the intervention, it was not powered to find 
between group differences. The lack of between group 
differences may also be accounted for by differences 
in baseline characteristics which favoured our control 
group. There is no recommended dose for motivational 
interviewing,17 however, it is possible that our interven-
tion did not include enough sessions to see a substantial 
difference between groups. Our intervention included 
five sessions compared with other studies which have 
reported that 8-weekly motivational interviewing calls 
resulted in meaningful differences in people with hip 
fractures.46 It is possible that our participants’ phys-
ical activity was influenced by COVID-19 restrictions/
lockdowns.47 The impact may have had mixed effects, 
including physical activity being negatively influenced by 
lower incidental activities, and safety concerns of being 
outside the home.48 Conversely, physical activity may have 
increased for others during COVID-19 restrictions due to 

Figure 2  (A) Forest plot comparing within group change scores between SUMIT and control groups. (B) Forest plot comparing 
within group change scores between SUMIT and control groups for health outcomes. EQ5D5L, Euroqual 5-Dimension 5-Level; 
IV, inverse variance; KOOS, Knee Osteoarthritis Outcome Score; SUMIT, SUpported Motivational InTerviewing.
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increased time and opportunity to access outside activi-
ties.48 Our results contrast another motivational inter-
viewing RCT which reported no difference in physical 
activity between groups, which may be explained by our 
motivational interviewing sessions being delivered closely 
together, allowing participants to reinforce behaviour 
change more effectively.18 However, improvements in 
pain and function in this RCT were consistent with our 
findings, which may be attributed to therapeutic contact 
with a health professional.

Findings of our study should be interpreted within 
the context of its strengths and limitations. We modi-
fied our trial by increasing recruitment sites, advertising 
and reducing the recruitment target number due to the 
impact of COVID-19 restrictions, and have reported our 
trial according to the CONSERVE checklist to aide trans-
parency. At baseline, our participants in both groups 
were completing 7000–7500 steps, which may be already 
adequate to maintain good health,49 and potentially chal-
lenging to increase. Further increases in physical activity 
in those already more active are still likely to improve 
health,50 51 and increasing cadence50 51 during walking 
as occurred in our intervention group also provides 
additional health benefits. However, future RCTs may 
consider targeting ‘less’ active participants where there 
is a greater potential for improvement in physical 
activity participation and health benefits. People who 
have completed GLA:D report being more confident to 
participate in physical activities,13 therefore, we chose to 
include this subset of the knee osteoarthritis population. 
It is important to note that this group has been willing to 
participate in an exercise-based intervention previously, 
and in many cases paid out of pocket and/or claimed 
private health insurance to support their participation. 
This selection bias may limit the external applicability 
of our findings to the broader knee osteoarthritis popu-
lation. Recruiting for SUMIT following GLA:D partic-
ipation may be more successful due to their change in 
perception towards physical activity.13 Nonetheless, our 
findings indicate SUMIT may be effective and feasible 
following a widely implemented education and exercise 
therapy program (ie, GLA:D), which as at December 2022 
had been provided to 12 884 people with osteoarthritis 
in Australia.52 Our participant groups were different at 
baseline, possibly due to the small sample size, which may 
have impacted the findings for the secondary aims. We 
used rigorous randomisation and assessment blinding 
procedures, and accredited motivational interviewing 
training and treatment fidelity so that our methods could 
be repeated. Our ActivPAL analyses were completed by 
the same researcher who delivered the SUMIT inter-
vention which may present risk of unconscious bias. 
Future studies should provide a provision for a blinded 
researcher to undertake data analysis.

Our pilot feasibility trial allowed us to identify areas for 
improvement in a large-scale RCT. Partnering with high 
volume GLA:D clinics would enable early identification of 
eligible participants, and direct recruitment for completers. 

Trial advertising may increase the number of potential partic-
ipants self-identifying and being screened. Our intervention 
may be improved by introducing adjunct accountability 
methods such as a downloadable self-monitoring tool (eg, 
spreadsheet via our SUMIT digital support tool) or formal 
goal setting tools.53 We recommend that future trials use a 
longer follow-up period to track effectiveness of the interven-
tion on physical activity. Adding booster motivational inter-
viewing sessions have effectively increased physical activity in 
other musculoskeletal conditions,54 and are encouraged in 
future knee osteoarthritis trials.55

CONCLUSION
Our study found that motivational interviewing and a web-
based multimedia platform are feasible to target physical 
activity in people with knee osteoarthritis. Secondary 
findings indicate this intervention may be associated with 
improved moderate physical activity, but this requires 
testing in a larger high-quality RCT. We have provided 
recommendations to improve future trials including 
refining recruitment strategies, reducing participant 
burden and optimising motivational interviewing dose.
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