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Abstract
Objective: This paper present a real-world evaluation of a digital intervention, ‘Let’s Move
with Leon’, designed to improve physical activity and health-related quality of life in people

with a musculoskeletal condition.

Study design: A pragmatic randomised controlled trial.

Methods: After randomisation and withdrawals were removed, 184 participants were
assigned to receive the digital intervention with 185 assigned to a control group. Self-
reported physical activity was the primary outcome. Health-related quality of life, the
number of days completing strength-based exercises per -week, the capability, opportunity,
and motivation to be active, and step count were secondary outcomes. Outcomes were

assessed over 4, 8 and 13-weeks.

Results: Significant improvements were seen for self-reported physical activity at 13 weeks,
reported strength days at 8 weeks, perceptions of physical capability and automatic
motivation to be active at 4 and 8 weeks. No improvements were seen in step count or

health-related quality of life over the control group.

Conclusion: Digital interventions such as ‘Let’s Move with Leon’ have the potential to
increase physical activity in people with a musculoskeletal condition, however, improvements
are likely to be small. Small improvements in physical activity may not be enough to improve

HRQoL.

Keywords
Physical activity; Musculoskeletal condition; COM-B; Digital Behaviour Change Interventions;

Health Improvement.



Introduction

Physical activity has many benefits for people with a musculoskeletal condition, such as pain
reduction, improved physical function and mental wellbeing, and protection against other
long-term conditions such as heart disease and diabetes.'™® It is estimated that 18.8 million
people in the UK have a musculoskeletal condition, many are not active to the required

levels, with between 33% and 49% classified as completely inactive.’

Digital interventions may improve physical activity in older adults® but there is limited
evidence in people with arthritis® highlighting the need for robust evaluation of such
interventions. UK charity Versus Arthritis developed a digital intervention to support people
with a musculoskeletal condition (Inflammatory arthritis, Osteoarthritis, chronic or long-term
joint pain, Osteoporosis or weakening of the bones) to become physically active, taking an
evidence-based approach. Using the COM-B model, which postulates that capability,
opportunity and motivation need to align to influence behaviour, and the Behaviour Change

Wheel to facilitate intervention development, a digital intervention was created.%!!

The digital intervention, ‘Let’s Move with Leon’” (LMWL), is comprised of 12 pre-recorded
YouTube exercise sessions, each lasting around 30 minutes in length, details of which are
sent weekly over email, coupled with a 35-page Activity Tracker, which can be printed or
completed digitally. The LMWL videos encourage supplementary outdoor activity.
Intervention users have access to an online Activity Hub which provides introductory videos,
videos on how to get started with the programme, and videos on how to get up and down
from the floor safely. Users can access a frequently asked questions section, an online
community, and information about the benefits of physical activity. The use of intervention
functions, behaviour change techniques, and implementation approaches are reported
elsewhere.!! This paper present a real-world evaluation of LMWL assessing the intervention’s

effectiveness at improving physical activity and health-related quality of life (HRQoL).



Method

Study design

A randomised controlled design is recognised to provide the best possible measure of
effectiveness and was therefore selected for this evaluation. The evaluation was registered
and an International Standard Randomised Controlled Trial Number obtained.'? The
evaluation was conducted and is reported in accordance with the Consolidated Standards of
Reporting Trials.® A favourable ethical opinion was received from the London Metropolitan

University School of Social Sciences and Professions Ethics committee in February 2021.

Recruitment and randomisation

Adult participants (aged 18-years and above) with a musculoskeletal condition, who could
read English, provide consent, were computer and internet literate with a working email
account were eligible to take part. Digital consent was obtained following the British

Psychological Society ethics guidance for internet-mediated research.'#

Participants were recruited using Facebook advertising between 1 August and 6 September
2021. Two-thousand, eight-hundred and thirty-six participants expressed an interest in the
study and were sent further participant information; 541 provided consent with 389
providing complete baseline data. Randomisation took place following the collection of
baseline information. Interested participants were asked at the expression of interest stage
to confirm that they had not taken part in 150 minutes or more physical activity that raised
their breathing rate in a normal week, and that they had not participated in a Versus Arthritis

physical activity programme within the last 12 months.

Participants were randomised by the principal investigator using simple randomisation to
receive the LMWL intervention, or a survey to collect data on the outcome measures; 195
participants were assigned to the intervention group, and 194 to the control. Twenty
participants withdrew from the study and had their data removed; 9 in the control (6 due to
ill health, 3 due to joint replacement operations); 11 in the intervention group (7 due to ill
health, 2 due to joint replacement operation, 1 due to digital literacy, 1 no longer interested

in taking part) resulting in 184 in the intervention group and 185 in the control. Participant



information was collected on date of birth, gender, ethnicity, musculoskeletal condition and

time since diagnosis to assess baseline characteristics between groups.

Data collection and outcome measures

The evaluation assessed the following outcomes:-

1. Physical activity using the Active Lives Short Measure

2. The number of days completing strength-based exercises per-week using the Active
Lives Short Measure

3. HRQol measured using the EQ5D-5L

4. Participant’s capability, opportunity and motivation (components of the COM-B
model) to be physically active assessed using a six-item questionnaire based on the
work of Keyworth et al.*>

5. Step count was assessed by participants smartphones (if they had one) using the
‘Pedometer a - Step Counter’ app

6. Usage data was collected for the intervention components (email, video, activity

tracker, and the social networking options).

Self-reported physical activity was the primary outcome. The study was powered to see a
10% increase in minutes of physical activity over 13 weeks from baseline measures. All
measures were collected over email using Qualtrics™; reminders were sent by email and text
message. Participants were asked to report any adverse consequences from study

involvement to the principal investigator; no adverse consequences were reported.

Data analysis

Data were analysed using intention-to-treat analysis with multiple imputation used for
missing data. The exception was for step-count where per-protocol analysis was performed.
Data were analysed at weeks 4, 8 and 13-weeks in the intervention and control groups, and 6
months post intervention in the intervention group only to assess maintenance of any
changes. Usage data were analysed descriptively, coupled with regression analysis to identify
those more likely to use the intervention videos from baseline measures of age, gender,

ethnicity, physical activity and strength days, HRQolL and COM-B component scores.



The t-test was used to assess between group and within group differences for improvements
(or not) from baseline to weeks 4, 8 and 13 for all outcome measures. A ceiling of 840
minutes per-week (14 hours or 2 hours per day) was placed on the levels of self-reported
physical activity. Usage of the LMWL video component was correlated against the
improvements in all outcome measures over 13 weeks but excluding step-count data as this

constituted a more limited data set.

Let’s Move with Leon was developed using the COM-B model, assuming that the COM-B
model could predict physical activity behaviour. Therefore, physical activity was correlated
against capability, opportunity and motivation to be active at the end of the intervention
period of 13-weeks in the intervention group, assessing the link between theory and

behaviour.

Results

The flow of participants through this study is presented in Figure 1. The baseline
characteristics of the participants are presented in Table 1. The baseline characteristics were
broadly similar across groups. Despite asking participants to confirm that they did not
complete 150minutes of moderate intensity activity (or more) in a normal week, 35
participants were classified as active at baseline, 17 in the intervention group, 18 in the
control. These participants were not excluded from the study and are included in the

analysis.

Figure 1: Flow of participants through the evaluation



[ Enrolment ]

Expressed an interest (n = 2,836) Did not provide consent, no further

- sent participant information

involvement - (n = 2,295)

Provided consent (n = 541) Did not provide baseline data, no

further involvement - (n = 152)

Baseline data provided (n = 389)

Randomised (n=389)

[ Allocation ]

Leon (n =195)

Allocated to intervention arm to receive Let’s Move with

Request to be withdrawn (n=11)
7 due to ill health,
2 due to joint replacement operation,
1 due to digital literacy
1 no longer interested in taking part

Allocated to control arm (n = 194)

Request to be withdrawn (n=9)
6 due to ill health
3 due to joint replacement operations

[ 4-week

Follow-Up ]

Data provided from 152 of 184 participants.

Data provided from 167 of 185 participants.

[ 8-week

Follow-Up ]

Data provided from 133 of 184 participants.

Data provided from 152 of 185 participants.

[ 13-week

Follow-Up ]

Data provided from 137 of 184 participants.

Data provided from 157 of 185 participants.

[ﬁ-momh Follow-Up ]
Data provided from 127 of 184 participants.
Table 1: Participant characteristics
Intervention % Control %  Total %
Gender
Male 7 3.80 4 2.16 11 2.98
Female 176 95.65 180 97.30 356 96.48
Non-Binary 0 0.00 1 0.54 1 0.27
Prefer not to say 1 0.54 0 0.00 1 0.27
Age
<20 0 0.00 0 0.00 0 0
20-34 1.63 2 1.08 5 1.36
35-44 8 4.35 10 541 18 4.88
45-54 35 19.02 31 16.76 66 17.89
55-64 75 40.76 74 40.00 149 40.38
65-74 50 27.17 61 32.97 111 30.08
75-84 12 6.52 6 3.24 18 4.88
85+ 1 0.54 1 0.54 2 0.54
Mean 60.57 61.26 60.91



Ethnicity

White
All other ethnicities

Time since diagnosis
No diagnosis
Less than 4 weeks ago
4 weeks up to 1 year
1yearto 5 years
More than 5 years
Other

Condition
Inflammatory arthritis or
autoimmune disease

Osteoarthritis

Chronic or long-term/ ongoing
joint pain

Osteoporosis/ thinning/
weakening of the bones

Another form of joint pain

Data not provided
Multiple conditions (included
within the above numbers)

Physical activity
Inactive
Moderately active

Active

Mean mins of
moderate/vigorous intensity
Mean strength days (over 7
days)

Mean step count (7 days)
Health related quality of life®

Mean health utility score
Physical activity behavioural

components®
Capability (physical
Capability (psychology
Opportunity (physical
Opportunity (social
Motivation (reflective

)
)
)
)
)
)

Motivation (automatic

180

12

12
63
90

65
125

116

17
33

122

134
33
17

44.18

1.15
29756.98

0.52

5.48
8.27
7.05
6.48
5.14
4.76

97.83
2.17

6.52
1.63
6.52
34.24
48.91
2.17

35.33
67.93

63.04

9.24
17.93
0.54

66.30

72.83

17.93
9.24

181

17
52
107

65
124

107

11
44

119

119
48
18

55.82

1.28
27755.01

0.53

5.76
8.35
7.19
6.30
5.46
5.10

97.84
2.16

4.32
0.00
9.19
28.11
57.84
0.54

35.14
67.03

57.84

5.95
23.78
0.00

64.32

64.32

25.95
9.73

361

20

29
115
197

130
249

223

28
77

241

253
81
35

97.83
2.17

5.42
0.81
7.86
31.17
53.39
1.36

35.23
67.48

60.43

7.59
20.87
0.27

65.31

68.56

21.95
9.49

a. Scale—0.594to1
b.  Scale 1to 10

Participants were not representative of the UK population of people with a musculoskeletal

condition being significantly over representative of females (96.5% compared to 55.9%),



white people (97.8% compared to 91.7%), with a slightly younger profile (63.1% aged
between 35 and 64 years and 35.5% aged 65 and over compared to 49.6% and 34.1%
respectively) and a greater number classified as inactivity (68.6% compared to 49%).” It is
postulated that the characteristics of participants (predominantly female and white) reflects

the audience likely to engage with the charity through Facebook marketing.

Outcomes

The outcome measures are presented in Table 2.

Table 2: Change in outcome measures

Outcome and period Intervention Control Difference (95% Cl)

Change in physical activity minutes per week

Baseline to Week 4  68.79*** 42.02%* 26.77 (-8.06 to 61.60)
Baseline to Week 8  64.93*** 38.89** 26.04 (-5.60 to 57.68)
Baseline to Week 13 69.78*** 29.98** 39.80 (7.02 to 72.59)+

Baseline to 6 months  53.75**

Change in strength days per week

Baseline to Week 4 0.69%*** 0.40** 0.29(-0.12t0 0.71)
Baseline to Week 8  0.75*** 0.24 0.51(0.10t0 0.91)+
Baseline to Week 13 0.61%** 0.33* 0.28 (-0.16 t0 0.72)

Baseline to 6 months  0.91***

Change in HRQoL (health-utility score - point
specific measure - scale -0.59 to 1)

Baseline to Week 4 0.07*** 0.04** 0.03 (0.00 to 0.07)
Baseline to Week 8  0.08*** 0.05%** 0.03 (-0.01 t0 0.07)
Baseline to Week 13 0.06*** 0.05%** 0.01 (-0.02 to 0.05)

Baseline to 6 months  0.05***

Change in physical capability (scale 1 to 10)

Baseline to Week 4 0.46** -0.02 0.48 (0.02 to 0.95)+
Baseline to Week 8  0.54** -0.02 0.56 (0.04 to 1.08)+
Baseline to Week 13 0.47* 0.17 0.3(-0.23t00.82)

Baseline to 6 months  0.22

Change in psychological capability (scale 1 to 10)

Baseline to Week 4  -0.21 -0.31%* -0.1(-0.30t0 0.52)
Baseline to Week 8  -0.22 -0.26 -0.04 (-0.36 t0 0.46)
Baseline to Week 13 -0.35* -0.48** -0.13 (-0.29 t0 0.54)

Baseline to 6 months  -0.40



Change in physical opportunity (scale 1 to 10)

Baseline to Week 4  -0.10 -0.29 -0.19 (-0.34t0 0.72)
Baseline to Week 8 -0.18 -0.18 0.00 (-0.54 to 0.54)
Baseline to Week 13 -0.20 -0.17 0.03 (-0.59 t0 0.53)

Baseline to 6 months  -0.17

Change in social opportunity (scale 1 to 10)

Baseline to Week 4  0.21 0.22 -0.01 (-0.54 to 0.54)
Baseline to Week 8  0.17 0.31 -0.14 (-0.68 t0 0.41)
Baseline to Week 13 0.00 0.28 -0.28 (-0.84 t0 0.27)

Baseline to 6 months  0.11

Change in reflective motivation (scale 1 to 10)

Baseline to Week 4  0.63*** 0.44%* 0.19 (-0.34 t0 0.73)
Baseline to Week 8  0.68*** 0.43* 0.25(-0.29t0 0.79)
Baseline to Week 13 0.45%* 0.34 0.11 (-0.47 t0 0.69)

Baseline to 6 months  0.68**

Change in automatic motivation (scale 1 to 10)

Baseline to Week 4  0.42* -0.21 0.63 (0.08 to 1.18)+
Baseline to Week 8  0.59** -0.11 0.70 (0.18 to 1.22)++
Baseline to Week 13 0.52** 0.06 0.46 (-0.09 to 1.02)

Baseline to 6 months  0.44*

Change in weekly step count?

Week 4  2931.75* 3537.98 -606.23 (-5048.45 to 3836.00)
Week 8 1251.34 3323.43* -2072 (-6931.34 to 2787.33)
Week 13 3908.91 2782.42 1126 (-4098.88 to 6531.87)

a. Missing data was imputed for all outcomes with the exception of weekly step count which was
assessed on a per-protocol basis where matched pairs were available

Between
Within group  * p=<0.05 group + p=<0.05

** p=<0.01 ++ p=<0.01
**%p=<0.001

Significant improvements were seen in self-reported moderate to intense physical activity
between groups at 13 weeks and in the number of strength days performed each week at 8
weeks. However, the objective measure of weekly steps did not show any significant
difference. The intervention group reported significant improvements over the control in th
behavioural components of physical capability and automatic motivation at 4 and 8 weeks

but not at 13 weeks.

e
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Within group analysis of the before and after data shows significant improvements at all time
points from baseline measures and also at 6-month follow up in the intervention group for
self-reported physical activity minutes, strength days per week, HRQoL, and the behavioural
components of physical capability, reflective and automatic motivation. The control group
reported significant improvements in self-reported physical activity minutes, and HRQoL at

weeks 4, 8 and 13, and at weeks 4 and 13 for strength days per week.

Table 3 outlines the use of the LMWL components at weeks 1, 4, 8 and 13.

Intervention use

Table 3: Intervention usage over 13 weeks

% of total participants?

Yes No Blank Yes No/Blank

Week 1 Opened email 129 13 42 70.11% 29.89%
Watched video 83 46 55 45.11% 54.89%

Used tracker 26 102 56 14.13% 85.87%

Accessed social network site 20 121 43 10.87% 89.13%

Week 4 Opened email 105 32 47 57.07% 42.93%
Watched video 83 22 79 45.11% 54.89%

Used tracker 24 76 84 13.04% 86.96%

Accessed social network site 14 120 50 7.61% 92.39%

Week 8 Opened email 76 35 73 41.30% 58.70%
Watched video 54 22 108 29.35% 70.65%

Used tracker 8 65 111 4.35% 95.65%

Accessed social network site 5 106 73 2.72% 97.28%

Week 13 Opened email 85 48 51 46.20% 53.80%
Watched video 54 31 99 29.35% 70.65%

Used tracker 5 77 102 2.72% 97.28%

Accessed social network site 13 119 52 7.07% 92.93%

a. It was assumed that if the question was not answered then the participants did not use the

intervention component

The usage data suggests that only 70.11% of participants engaged with the intervention in
week 1 of the study, with only 45.11% watching the first video. Even fewer used the activity
tracker (14.13%) and the social networking opportunities (10.87%). The number of people
engaging with the intervention decreased over time. Usage of the LMWL video over the 13
weeks showed a weak yet significant correlation with the 13 week improvement in strength

days (r’=0.186, p<0.05). No other correlations were found.
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Regression analysis suggested that those who were older (OR:0.09, 95% Cl 0.02 to 0.16,
p=0.01) and with a higher automatic motivation score at baseline (OR:0.39, 95% CI 0.06 to

0.71, p=0.02) were more likely to make use of the videos; no other relationships were found.

Relationship between COM-B component and physical activity behaviour
The correlations between COM-B component and self-reported physical activity are

presented in Table 4.

Table 4: Correlation of the COM-B components to physical activity minutes in the

intervention group

End of intervention - Week 13 R value
Capability - Physical D5HE*
Capability - Psychological JdeHE*
Opportunity - Physical 13**
Opportunity - Social JdeHE*
Motivation - Reflective 2T7Hx*
Motivation - Automatic AQHHE

**p=<0.01; *** p=<0.001

Discussion

Robustly developed evidence-based interventions for changing physical activity only, rather
than multiple lifestyle behaviours, with a focus on integration into everyday life have been
shown to be effective.'® This trial found that LMWL improved self-reported physical activity
over 13 weeks. However, whilst a positive trend is seen in objectively measured step count,
no significant difference is observed. A 2018 systematic review from Griffiths et al.° of the
effect of interactive digital interventions on physical activity in people with inflammatory
arthritis supports this, reporting no significant difference in objectively measured physical
activity, but improvement in self-reported physical activity. It is noted that use of smartphone
data to track steps, as in our trial, can have high variability!” and therefore comparison to
other objective measures should be interpreted with caution. All studies included in the
review by Griffiths et al. (2018)° had a sample size of less than 160 total participants, smaller
than this evaluation. Three-hundred and sixty-nine participants are included in this
evaluation, of which 171 provided step count data at 13 weeks (91 in the control, 80 in the
intervention group); it could be that the sample size of 171 was not large enough to pick up

small changes in this outcome.
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The number of days completing strength-based exercises increased significantly over 8
weeks. Interestingly, strength days continued to increase within the intervention group at 6
months whereas self-reported physical activity declined. The 6-month follow-up fell within
the winter months which may explain this. Other digital interventions are identified in the
extant literature that include a strength component to their programme, however, the
frequency of days performing strength based exercises are not reported so it is not possible
to draw comparison.’®=2> LMWL did not improve HRQoL a finding supported in the wider
literature.®?® As explained by Griffiths et al. (2018)° HRQoL is multifaceted and improving

physical activity in isolation may not be enough to influence this outcome.

Berry at al. (2018) ¢ identify that intervention usage is poorly reported in the extant
literature. This research reviewed usage of the LMWL components; 72.3% of participants
made use of at least one LMWL video, 27.2% used 8 videos or more, much lower than that
reported for other digital behaviour change interventions.'®?’” The rate of intervention use
declined over time, as is common.® It is a concern that 27.7% of participants did not make
use of any videos. This suggests that the LMWL intervention does not meet the needs of
many; a process evaluation is required to better understand this. Those who did not engage
with the first exercise video were more likely to disengage with the programme highlighting
the need for early engagement. Data collected in this trial suggests that older people and
those more motivated are more likely to have higher intervention engagement, this warrants

consideration by digital behaviour change intervention designers.

The relationship between use and outcomes is inconclusive,?®?° however, greater usage may
result in small improvements in physical activity particularly in regard to strength. It is
possible that a sense of commitment to a physical activity programme, with the regular
monitoring of outcomes, could be enough to facilitate behaviour change regardless of levels

of engagement in the programme itself.°

The Behaviour Change Wheel has been used previously to develop a digital intervention to
improve physical activity in people with diabetes,?! however, it is believed that the use of this

approach in the development of LMWL is the first in people with musculoskeletal conditions.
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Therefore, it is difficult to draw comparison to the wider literature on the specific behavioural

components of the COM-B model which sits at the centre of the Behaviour Change Wheel.

LMWL significantly improved perceived physical capability at 8 weeks over a controlled
comparison; improvements in physical function from physical activity in people with a
musculoskeletal condition are widely reported.? The baseline measures for the psychological
capability domain were the highest across all of the COM-B components, with scores of

8.27 and 8.35 in the intervention and control groups respectively. It is argued that these high
scores suggest that participants attracted to this research had good knowledge on the
benefits of being active, therefore, improvements in this area were less likely to occur.
However, a decrease in this behavioural component in both intervention and control groups
was unexpected. This domain includes sufficient knowledge, memory, attention, decision
making skills and the mental stamina to be active. It is possible that the repeated data
collection processes, which took between 8 and 10 minutes to complete, could have created
some mental fatigue and impacted the mental stamina of participants over time. Further, the
timing of the study may have played a part. Participants started the programme at the end of
the summer months, finishing during winter. As the LMWL videos encouraged supplementary
outdoor activity, poor weather could have impacted on the mental stamina to take part in
physical activity outside and in general.3? This too could explain the slight negative movement

of the physical opportunity scores in the intervention and control groups.

The social opportunity domain includes the support from friends and family. This behavioural
domain remained relatively stable across both the intervention and control groups, with no
significant changes. This findings is supported by the previous analysis of secondary data.'* A
challenge of digital interventions is to create the social interaction that participants would
experience in a face-to-face setting; the lack of use of online forums and social media in such

digital interventions is supported by Webb et al. (2019).33
The physical opportunity domain includes having the time and sufficient resources to be

active. As with the social opportunity domain, no significant changes were reported. Scores

for physical opportunity could be considered high at baseline, with scores of 7.05 and 7.19

14



out of 10 for the intervention and control groups respectively and therefore less amenable to

change.

Baseline scores for the behavioural components of reflective (5.14 intervention and 5.46
control) and automatic motivation (4.76 intervention and 5.10 control) were the lowest when
compared to the other behavioural components. The intervention group reported significant
within group improvements in reflective motivation, with the improvement maintained at 6
months. However, the control group also showed a significant within group improvement at
4 and 8 weeks. No significant differences were reported between groups. This suggests that
simply monitoring physical activity may be enough to increase the desire to be physically
active, at least in the short-term.34 Similarly, a propensity for making exercise a habit was
evidenced by improved automatic motivation, being active without having to be reminded or
having to think about it, in the intervention group when compared to the control group at 4

and 8 weeks.

The COM-B component of automatic motivation had a significant moderate correlation to
physical activity at 13-weeks in the intervention group; all other COM-B components had a
significant yet weak correlation. Research into the predictive validity of the COM-B model for
physical activity suggests that the motivation component is the most important directly
explaining 49% of the variance.3> Howlett et al.3> argue that the COM-B model performs well
against other commonly used theories to explain physical activity. Our trial suggests that the
usefulness of the COM-B model as a basis for intervention design in regards to physical

activity remains unclear.

Implications for practice and future research

To the knowledge of the authors, this is the first pragmatic trial investigating the impact of a
digital intervention on the components of physical activity behaviour using the COM-B
model. Physical activity interventions based on the COM-B model should be robustly
evaluated to add to the limited evidence on its use and usefulness. Standard measures
should be used to collect data on the COM-B components to allow for comparison across

intervention studies.!?
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Digital behaviour change interventions have the potential to increase physical activity,®?’
however, improvements are likely to be small. Digital behaviour change interventions such as
LMWL are likely to attract those that are inactive, ready to make a change, who have a
knowledge of why physical activity is important. Digital interventions that are tailored to the
individual are suggested to be effective;’ whilst participants set their own goals and targets in
LMWL, there is no specific tailoring to the participants; a change in this area may help
increase the impact of the intervention. Engagement should be monitored closely as creating
a sense of commitment to a programme with regular monitoring may be enough to instigate

a change regardless of intervention engagement.

Future research and practice should consider the usage, adherence and attrition of digital
interventions, even when participants are self-selecting. Comparisons between digital
interventions and face-to-face delivery also warrant investigation.?” Creating a sense of
commitment and the monitoring of behaviour could be useful behaviour change techniques

in supporting people to become more active.

This evaluation demonstrates that smartphone accelerometers can provide a useful
mechanism to collect objective step-count data. It is acknowledged that smartphones are not
a research grade objective measure, however, they offer a low-cost opportunity to evaluate
physical activity programmes alongside self-reported measures which are known to over-
report physical activity. Further, smartphone interventions have shown promise in improving
physical activity; 3° this offers an additional opportunity for future digital intervention

development.

Strength and limitations

The sample size in this evaluation is larger than other identified digital intervention trials.182°
However, the sample is not representative of the wider population of people with
musculoskeletal conditions in the UK, therefore, caution is advised when generalising the
findings. A further limitation is that follow-up in this evaluation was only for 6-months.

Ideally, behaviour change interventions should be followed up for at least a year.?’
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This study had one primary outcome, that of self-reported physical activity. It could be
argued that with multiple analyses of secondary outcomes that a study wide correction was
necessary. We have taken the view of Perneger3® “describing what was done and why, and
discussing the possible interpretations of each result, to enable the reader to reach a

reasonable conclusion.” (p.1237)

This trial demonstrates that it is possible to use smartphone accelerometers as a tool to
support data collection in regards to physical activity, albeit step count only. It is
acknowledged that not all will possess a smartphone, or know how to monitor steps,
however, we contend that this offers an alternative to self-reported physical activity. As we
have shown, the choice of activity measure can have important consequences for the

outcome of physical activity trials.

In summary

Digital interventions such as LMWL have the potential to increase physical activity in people
with a musculoskeletal condition who are aware of the benefits of being active. However,
improvements in physical activity are likely to be small and intervention usage sporadic. Small
improvements in physical activity on their own are likely to be insufficient to deliver

sustainable improvements to broader quality of life.
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