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Abstract

Background Hallux valgus is a common and disabling condition. This randomised pilot and feasibility trial aimed
to determine the feasibility of conducting a parallel group randomised trial to evaluate the effectiveness of a nonsur-
gical intervention for reducing pain associated with hallux valgus.

Methods Twenty-eight community-dwelling women with painful hallux valgus were randomised to receive

either a multifaceted, nonsurgical intervention (footwear, foot orthoses, foot exercises, advice, and self-management)
or usual care (advice and self-management alone). Outcome measures were obtained at baseline, 4, 8 and 12 weeks.
The primary outcome was feasibility, evaluated according to demand (recruitment rate and conversion rate), accept-
ability, adherence, adverse events, and retention rate. Limited efficacy testing was conducted on secondary outcome
measures including foot pain, foot muscle strength, general health-related quality of life, use of cointerventions,

and participants’ perception of overall treatment effect.

Results Between July 8, 2021, and April 22, 2022, we recruited and tested 28 participants (aged 44 to 80 years, mean
60.7, standard deviation 10.7). This period encompassed two COVID-related stay-at-home orders (July 16 to July 27,
and August 5 to October 21, 2021). The predetermined feasibility thresholds were met for retention rate, foot pain,
mental health-related quality of life, and use of cointerventions, partly met for acceptability, adverse events, and mus-
cle strength, and not met for demand (recruitment rate or conversion rate), adherence, physical health-related quality
of life and perception of overall treatment effect.

Conclusion In its current form, a randomised trial of footwear, foot orthoses, foot exercises, advice and self-
management for relieving pain associated with hallux valgus is not feasible, particularly due to the low adherence
with the intervention. However, it is difficult to determine whether the trial would be feasible under different circum-
stances, particularly due to COVID-19 stay-at-home orders. Future trials will need to consider improving the aesthetics
of the footwear and making the exercise program less burdensome.

Trial registration Australian and New Zealand Clinical Trial Registry (ACTRN12621000645853).
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Background

Hallux valgus is characterised by the lateral deviation
of the hallux towards the lesser toes which disrupts the
alignment of the first metatarsophalangeal joint. A sys-
tematic review reported pooled prevalence estimates
of 23% in people aged 18 to 65 years and 36% in people
aged over 65 years [1], with women twice as likely to be
affected than men. The subluxation of the first metatar-
sophalangeal joint and formation of an osseus promi-
nence often leads to abnormal gait patterns [2], impaired
balance [3], difficulties with finding comfortable foot-
wear [4], increased risk of falls [5] and decreased health-
related quality of life [6]. Although many cases require
surgery [7], there is considerable interest as to whether a
nonsurgical approach is effective [8].

Nonsurgical management of hallux valgus involves
footwear advice or modification, foot orthoses, night
splints, and physical therapies. In clinical practice, these
interventions are often combined in a multifaceted
approach [9]. However, there is limited evidence for the
effectiveness of these interventions, when used either
alone or in combination. A recent systematic review and
meta-analysis of nonsurgical interventions for hallux
valgus identified 16 parallel-group and crossover studies
evaluating a wide range of nonsurgical interventions, and
only one evaluated a multifaceted approach [8]. Overall,
included trials were of low methodological quality and
many had small sample sizes and short follow-up peri-
ods, thus providing low certainty as to the effectiveness
of these interventions and the longer-term management
of the condition.

The most commonly used nonsurgical treatments are
footwear, foot orthoses and foot exercises [9]. Ill-fitting
footwear is a potentially important modifiable risk factor,
as population-based case-control studies have suggested
that the likelihood of having the condition is greater in
those who have worn shoes with a narrow toe box in
their twenties [10], and that wearing narrow shoes may
lead to the initial development of the condition [11]. Foot
orthoses have been shown to reduce load under the hal-
lux and midfoot in people with hallux valgus [12], and
a randomised controlled trial reported a reduction in
pain at 6 months in those who received this intervention
[13]. A recent trial in older people has also found that a
progressive, resistance exercise program improved hal-
lux plantarflexion strength by approximately 20% over
12 weeks [14], which may be beneficial in the treatment
of hallux valgus [15].

The evidence provides support for the use of footwear,
foot orthoses and foot exercises for the treatment of
hallux valgus, but these approaches are yet to be evalu-
ated in combination. Therefore, the primary objective of
this study was to evaluate the feasibility of conducting a
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randomised trial comparing multifaceted, nonsurgical
intervention versus usual care for reducing pain associ-
ated with hallux valgus. The secondary objectives were
to provide a signal of efficacy to justify a future trial and
obtain statistical parameters to inform the main trial
sample size calculation.

Methods
The full study protocol has already been published [16],
and key components are reproduced here.

Study design

The multifaceted intervention for hallux valgus (MAR-
VELL) trial was a parallel group, participant- and
assessor-blinded, randomised pilot and feasibility trial
over 12 weeks [17]. The study was registered with the
Australian and New Zealand Clinical Trial Registry
(ACTRN12621000645853), and the protocol was devel-
oped in consultation with the Standard Protocol Items:
Recommendations for Interventional Trials (SPIRIT)
2013 statement [18], the CONSORT 2010 statement
extension to randomised pilot and feasibility trials [19],
and items from CONSORT, as recommended by Thabane
and Lancaster [20]. Ethical approval was obtained from
the La Trobe University Human Ethics Committee (refer-
ence number: HEC20474).

Participants

Twenty-eight participants were recruited via from the
northern suburbs of Melbourne, Victoria, Australia
via postal invitation using a database of patients who
received podiatry treatment at the La Trobe University
Health Sciences Clinic, email distribution to staff mem-
bers in the School of Allied Health, Human Services and
Sport at La Trobe University, Facebook advertising and
posters placed in the local community. To be eligible for
inclusion, participants: (i) were aged >40 years, (ii) were
female, (iii) had pain in the big toe joint/s (i.e. first meta-
tarsophalangeal or interphalangeal) for at least 12 weeks,
(iv) had big toe joint pain rated at least 3 out of 10 on a
numerical rating scale, (v) were able to walk household
distances (more than 50 m) unaided, (vi) were capable of
understanding the English language, and (vii) had at least
moderate hallux valgus on one or both feet [21]. Partici-
pants were not eligible for inclusion if they self-reported:
(i) surgical treatment for hallux valgus on either foot, (ii)
lower limb or partial foot amputation, (iii) an inflamma-
tory rheumatological condition or connective tissue dis-
ease, (iv) a neurological disease which interfered with
walking, (v) having worn arch-contouring foot orthoses
in the past 12 weeks, (vi) having performed foot exercises
in the past 12 weeks, or (vii) an injury of lower limb(s) or
back that may interfere with reaching their feet.
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Sample size

This was a pilot and feasibility trial, so was not fully
powered to detect statistically significant differences
between the groups. The recommended sample size
for pilot studies is 12 people per group [22], how-
ever to allow for a 15% drop-out rate, we recruited 28
participants.

Recruitment and screening

Participants were recruited using postal invitation
using a database of patients who had recently received
podiatry treatment at the La Trobe University Health
Sciences Clinic, email distribution to staff members
in the School of Allied Health, Human Services and
Sport at La Trobe University, Facebook advertising and
posters placed in the local community. Potential par-
ticipants were asked to contact the chief investigator
(HBM) to express their interest and were then screened
for eligibility by either of two members of the research
team (HBM and PQXL).

Baseline assessments

Participant characteristics were collected by structured
interview at the baseline assessment and included age,
height, weight, country of birth, education level, major
medical conditions, and medications. The following
questionnaires and clinical assessments were also con-
ducted: the Manchester scale for hallux valgus [21], foot
pain characteristics [23], shoe-wearing history [10], the
Incidental and Planned Activity Questionnaire [24] and
the Credibility/Expectancy Questionnaire [25].

Randomisation

Permuted block randomisation (with block sizes of
four, six and eight) was used to randomise participants
on a 1:1 ratio to the control or intervention group using
an online randomisation service (www.sealedenvelope.
com).

Study procedure

All face-to-face assessments were performed in the
Foot and Ankle Laboratory at La Trobe University, Vic-
toria, Australia. Postal follow-ups were conducted at
4 and 8 weeks, with the final face-to-face follow-up at
12 weeks.

Blinding

Participants were blinded to group allocation by limited
disclosure, in that they were told that the clinical trial
was comparing two nonsurgical treatments for hallux
valgus, but they were not informed about the specific

Page 3 of 12

Fig. 1 Intervention footwear (Anodyne #45 Sport Jogger; Global
Footcare, Coomera, Queensland, Australia). Reproduced from J Foot
Ankle Res 2022;15:45

Fig. 2 Intervention foot orthoses (dual-density, three-quarter length
Formthotics ). Image reproduced with permission from Foot Science
International, Christchurch, New Zealand. Reproduced from J Foot
Ankle Res 2022;15:45

characteristics of the treatments. Research staff admin-
istering the treatments could not be blinded. Outcomes
were participant-reported, thus this study was also
assessor-blinded (as participants were blinded). The
study biostatistician performing the statistical analyses
(BE) was blinded.

Interventions

Control group

The control group received a self-management pack-
age based on United Kingdom National Health Service
recommendations [26] which advise people with hallux
valgus to wear wide shoes with a low heel and soft sole,
apply cold-packs and silicone gel bunion pads, and use
paracetamol for pain relief. We provided all participants
with cold-packs (Hot+Cold Therapy Gel Pack; OAPL,
Clayton, Victoria, Australia) and silicone gel bunion pads
(Spandex Gel™ Cushion Bunion Pads; Neat® Feat, Auck-
land, New Zealand). To meet ethical guidelines and aid
retention, on completion of the study the control group
participants were offered the same treatment as the
intervention group.

Intervention group

The intervention group were provided with the same
advice and self-management package as the control
group, in addition to:


http://www.sealedenvelope.com
http://www.sealedenvelope.com
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(i) Footwear: high quality, off-the-shelf footwear
(Anodyne #45 Sport Jogger; Global Footcare,
Coomera, Queensland, Australia) (Fig. 1).

(ii) Foot orthoses: prefabricated Formthotics™ (Foot
Science International, Christchurch, New Zea-
land). These orthoses were three-quarter length
and were constructed from dual-density, closed-
cell polyethylene foam (Fig. 2). We used the three-
quarter length as they are less likely to increase
dorsal/medial pressure from footwear compared to
the full-length devices [27], and used a heat-gun to
warm the devices prior to fitting. No custom modi-
fications were added.

(iii) Foot exercises: participants were provided with
access to a smart-phone app (PhysiTrack®, London,
United Kingdom) which demonstrated a home-
based version of the progressive resistance foot
exercise program developed by Mickle et al. [14].
The set of 14 exercises (including four ‘warm-up’
and two ‘cool-down’ exercises) were performed
three times per week for the 12 weeks. Each ses-
sion took approximately 30 min to complete. Par-
ticipants were contacted by the developer of the
exercise program (KJM) to address any queries and
ensure they were performing the exercises cor-
rectly. See Supplementary file for the list of exer-
cises.

Interventions were administered to both feet. Partici-
pants were free to use additional treatments during the
study if they were documented in the 4-weekly postal
surveys. However, participants were withdrawn from the
study if they reported undergoing surgical intervention.

Primary outcome

The primary outcome was feasibility, which was evaluated
according to demand, acceptability, adherence, adverse
events and retention rate [28]. Demand was determined
by the recruitment rate (participants recruited per
month) and the conversion rate (participants providing
consent divided by those who met the selection crite-
ria). The recruitment rate was considered acceptable if
six eligible participants were recruited per month, and
the conversion rate was considered acceptable if >75%
of those who were eligible participated. Acceptability of
the intervention was determined using questions from
the Monitor Orthopaedic Shoes (MOS) questionnaire
[29] which addressed issues such as appearance, comfort,
weight, and ease of donning and doffing. The interven-
tion was considered acceptable if>75% of the interven-
tion group scored more than 5/10 for each of questions
1-6. Adherence to the footwear/orthoses intervention
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was documented using 4-weekly diaries and objectively
assessed over 12 weeks using a small temperature sen-
sor embedded in the orthosis (Orthotimer®, Balingen,
Germany) [30]. Adherence was considered acceptable
if>75% of participants wore the footwear/orthoses for
an average of >5 h per day over the 12-week follow-up
period. Adherence to the exercise program was docu-
mented using 4-weekly diaries (or the PhysiTrack®
smart-phone app) and was considered acceptable if >75%
of participants attempted at least 66% of the total num-
ber of exercise sessions (i.e., 24 out of 36 sessions). In
both the control and intervention groups, adherence
to the hot/cold packs and bunion pads were measured
using 4-weekly diaries. Adverse events were assessed
at 4-weekly intervals via postal diary. Serious adverse
events were defined as events that were life-threatening,
required hospitalisation, or resulted in persistent or sig-
nificant disability or incapacity [31]. The rate of adverse
events was considered acceptable if < 15% and none were
considered serious. Retention rate was the proportion of
recruited participants who completed the 12-week out-
come assessment. A>80% retention rate in each group
was considered acceptable.

Secondary outcome

One of the secondary objectives was limited efficacy
testing of the outcome measures. The key secondary
outcome measure was the pain subscale of the Manches-
ter-Oxford Foot Questionnaire (MOXFQ) [32, 33]. The
minimum clinically important difference for the MOXFQ
pain subscale is 12 points [34].

Other limited efficacy outcome measures included
the MOXFQ [32] walking/standing and social subscales,
measured at baseline and at 4-weekly intervals until
12 weeks, foot and ankle muscle strength, measured with
a hand-held dynamometer using our previously docu-
mented, reliable protocol at baseline and week 12 [35],
general health-related quality of life, assessed using Short
Form (SF) 12 [36] measured at 4-weekly intervals, num-
ber of participants using co-interventions, documented
at 4-weekly intervals, and participants’ perception of
overall treatment effect, assessed with the question
“Overall, how has your foot pain changed since the start
of the study?” and using a global impression of change
15-point Likert scale response (ranging from ‘a very great
deal worse’ to ‘a very great deal better’), measured at
12 weeks [37].

An acceptable feasibility outcome for the limited effi-
cacy testing was a signal of efficacy for each continu-
ously-scored outcome measure, as evidenced by at least a
small effect size (Cohen’s d > 0.20, calculated as the differ-
ence between the two group means divided by the overall
standard deviation), less than 20% use of cointerventions
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in the intervention group, and a greater than 25% differ-
ence in the proportion of participants reporting at least
‘somewhat better’ on the perception of overall treatment
effect compared to the control group.

Statistical analysis

As this was a pilot and feasibility study, it was not pow-
ered to detect changes in outcome measures, so the focus
was not on inferential testing (although this was con-
ducted) [17]. Descriptive statistics were used to report
feasibility outcomes. Mean (SD) scores and mean dif-
ferences (95% CI) were used to explore differences in
continuous variables between the groups. Differences in
the MOXFQ pain subscale between groups at 12 weeks
(analysis of covariance, adjusted for baseline differences)
were used to inform the sample size calculation for the
main randomised trial.

Results

Participant characteristics

Between July 8, 2021, and April 22, 2022, we recruited 89
potential participants for eligibility and then randomised
and tested 28 participants (aged 44 to 80 years, mean
60.7, standard deviation 10.7). This period encompassed
two COVID-related stay at home orders (July 16 to July
27 and August 5 to October 21, 2021). Forty-eight peo-
ple who responded were not eligible, and 13 were eligi-
ble but chose not to participate. During the study, three
participants were lost to follow-up (one in the control
group and two in the intervention group) and two with-
drew; one was unwell, and one had to look after a family
member with COVID-19 (both were in the intervention
group). This led to 13 and 10 participants completing the
12 week follow-up in the control and intervention groups,
respectively. Characteristics of participants are shown in
Table 1, and a flow-chart of participants throughout the
trial is shown in Fig. 3.

Primary outcome

Table 2 provides a summary of the results for the feasi-
bility outcome measures. Demand, as determined by the
recruitment rate and the conversion rate (the proportion
of participants providing consent of those who met the
selection criteria) was not met (2.8 participants and 68%,
respectively). Acceptability of the intervention, as deter-
mined using questions from the MOS questionnaire [29]
was partly met, as while only 28% considered the foot-
wear to be attractive to others and only 50% considered
the footwear to be attractive to themselves, questions 4,
5 and 6 (relating to fit, ease of use and weight) met the
criteria. Adherence to the footwear/orthoses interven-
tion, as documented using 4-weekly diaries and objec-

tively assessed over 12 weeks using the Orthotimer®, was
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not met using either method (57% and 14%, respectively)
nor was adherence to the exercise program (documented
using 4-weekly diaries; 34% or the PhysiTrack® smart-
phone app; 7%). Adverse events were common (64%) but
not serious, so were considered partly met, and overall
retention was high (82%) and met the criteria.

Secondary outcome

Table 3 provides a summary of results for the pilot and
feasibility outcome measures and predetermined thresh-
olds, Tables 4 and 5 provide MOXFQ, SF12 measures and
strength measures, respectively, at baseline and follow-
up, and Fig. 4 shows the improvement in the MOXFQ
pain subscale. Table 4 shows that after adjusting for base-
line values, a statistically significant adjusted mean dif-
ference of -9.5 (95% CI -0.8 to -18.2, effect size d=0.55)
in the MOXFQ pain score was found in favour of the
intervention group. Although participants in the inter-
vention group improved in all other MOXFQ domains
at 12 weeks, none of these were statistically signifi-
cant. None of the SF12 change scores were statistically
significant.

Mean score values in the intervention and the control
groups for strength measures are displayed in Table 5. On
average, participants in the intervention group exhibited
greater ankle dorsiflexion and eversion strength com-
pared to those in the control group at 12 weeks, although
both findings were borderline statistically significant.
Improvements were observed in other strength measures
but none of these were statistically significant.

The predetermined limited efficacy threshold, based on
detecting an effect size of at least 0.20, was met for the
MOXEFQ pain and total subscales, partly met for muscle
strength (this outcome did not meet threshold for lesser
toe plantarflexion but met the threshold for all other
measurements) and met for SF12 mental (but not SF12
physical). The predetermined thresholds were met for
use of cointerventions (14.3% of the intervention group
reported use of cointerventions compared to 35.7% of
the control group) but not met for perception of over-
all treatment effect (41.7% of the intervention group
reported feeling at least ‘somewhat better’ compared to
36.4% of the control group, a difference between groups
of 5%).

Adherence to other components of the intervention

The cold packs were used from 0 to 56 days (mean 12.1,
SD 15.6) during the 12 weeks of the study. Reasons for
not using them were “I didn’t need to” (stated on 26 occa-
sions), “bunions don’t hurt during the day” (stated on
three occasions), and “cannot tolerate cold” (three occa-
sions), “shoes were comfortable enough” (two occasions),
“did not think of using them” (one occasion), “didn’t find
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Table 1 Participant characteristics. Values are mean (SD) unless otherwise stated
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Characteristic

Control group (n=14)

Intervention group (n=14)

Total sample (n=28)

Age, years
Height, cm
Weight, kg
Body mass index, kg/m?
Education level, n (%)
Primary
Secondary
Tertiary
College / university / postgraduate
Ethnicity, n (%)
Oceanian®
North African
Anglo-Indian
South-East Asian
Southern and Central Asian
Southern and Eastern European
Sub-Saharan African
North-West European
United Kingdom
Medical conditions, n (%)
Hypertension
Osteoarthritis
Heart disease
Cancer
Leg ulcers
Use of >4 medications
General health
SF12 physical
SF12 mental
Incidental physical activity, total hours / week
Foot pain
MOXFQ pain
MOXFQ walking/standing
MOXFQ social
MOXFQ total
Pain elsewhere in the foot, n (%)
Hallux valgus, n (%)
Side affected (both / left / right)
Index foot (right / left)
Moderate (Manchester scale =2)
Severe (Manchester scale=3)
Previous or current treatment, n (%)
Changed footwear
Insoles from pharmacy
Foot exercises
Bunion pads
Credibility and expectancy of intervention®
Credibility
Expectancy

63.6(10.7)
160.0 (8.2)
69.0 (13.4)
269 (4.7)
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W
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420(108)
50.7 (9.6)
46.9 (18.3)

12(85.7)/0(0)/2(143)
9(64.3)/5(35.7)
10(71.4)

4(28.6)

w
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SO TG
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e e =

26.0 (22.9)
194 (4.0)

57.9(103)
160.2 (5.6)
705(9.3)
27.5(3.8)

476(109)
46.7 (8.0)
33.7(22.5)

53.9(204)
43.9(30.3)
40.2 (23.9)
46.1(23.7)
11(786)/1(7.1)/2(143)
9(64.3)/5(35.7)

9 (64.3)

5(357)

10(71.4)
4(286)
5(357)
2(143)

214(3.9)
194 (4.1)

60.7 (10.7)
160.1(6.9)
69.8(11.3)
272 (4.2)
1(3.6)
(286)
(25.0)
2(43.0)

44.8(11.0)
48.7 (89)
40.3(21.2)

550(205
406 (282
413 (254
453 (224
18 (64.3)

)
)
)
)

23(82.1)/1(3.6)/4(14.3)
18(64.3) /10 (35.7)

19 (67.9)

9(32.1)

18 (64.3)
9(32.1)
9(32.1)
6(21.4)

228(3.2)
194 (4.0)

SF12 Short Form 12 Health Survey, MOXFQ Manchester-Oxford Foot Questionnaire

2 All participants identified as Australian

P Higher scores indicate greater credibility and expectancy. Highest score for each is 27
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responded to recruitment (n=94)

Facebook
(n=60)

university clinic
(n=22)

posters
(n=4)

word of mouth
(n=2)

staff email
(n=4)

orthopaedic clinic
(n=2)

}

assessed for eligibility (n=89)

not eligible (n=48, 54%)

+ insufficient pain severity/duration (n=19)

+ currently using orthoses for HV (n=18)

« currently performing foot exercises for HV (n=9)
+ Manchester scale <2 (n=4)

« difficulty reaching feet (n=3)

eligible but did not participate (n=13, 15%)
+ COVID-19-related (n=2)

« unvaccinated (n=1)

+ too farto travel (n=1)

* noreason given (n=9)

’ randomised (n=28) ‘

]

l

| allocated to control group (n=14) ‘

allocated to intervention group (n=14) ‘

lost to follow-up (n=1)

lost to follow-up (n=2)

| completed 4 week questionnaire (n=13) ‘

completed 4 week questionnaire (n=12) l

withdrew (n=2)

| completed 8 week questionnaire (n=13) ‘

completed 8 week questionnaire (n=9) I

| completed 12 week follow-up (n=13) ‘

completed 12 week follow-up (n=10) ‘

Fig. 3 Participant flow through the trial

any difference in pain” (one occasion) and “limited time”
(one occasion). The bunion pads were worn 0 to 552 h
(mean 146.4, SD 192.8) during the 12 weeks of the study.
Common reasons for not wearing them were “no need”
(stated on 22 occasions), “uncomfortable” (10 occasions),
“too loose” (four occasions), “too large” (three occasions),
and “I lost them” (one occasion).

Sample size for main trial

Our final secondary objective was to obtain statistical
parameters to inform the main trial sample size calcula-
tion. We calculated that a fully powered parallel-group
superiority trial would require 122 participants (i.e.: 61
per group) using a previously-determined minimal clini-
cally important difference in the efficacy outcome measure
(MOXEFQ pain subscale) of 12 points [34], standard devia-
tion of 20.4 (recorded in the intervention group of this
pilot and feasibility trial), alpha of 5% and power of 90%.

Discussion

The primary objective of this study was to evaluate the
feasibility of conducting a randomised trial comparing
a multifaceted nonsurgical intervention versus usual
care for reducing pain associated with hallux valgus.
This is the first study designed to explore the effects of
these interventions when used in combination [9]. We
found that the predetermined feasibility thresholds
were met for retention rate, the MOXFQ pain and total
subscales, SF12 mental, and use of cointerventions,
partly met for acceptability, adverse events, and muscle
strength, and not met for recruitment rate, conversion
rate, adherence, SF12 physical health and perception of
overall treatment effect. We also found that our limited
disclosure method seems to maintain blinding, as cred-
ibility and expectancy were quite high, and there was
no difference between the groups. Based on our find-
ings, however, we consider a fully powered randomised
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Table 2 Summary of feasibility outcome measures and thresholds
Feasibility construct Outcome measure Predetermined threshold Result Achieved?
Demand Recruitment rate 6 participants per month 28 No
Conversion rate >75% 68% No
Acceptability MOS questionnaire >75% of the intervention group score more than 5/10 for each of questions  28-93% Partly?
1-6
Adherence
Footwear/orthoses  Orthotimer® sensor >75% of participants wear the footwear/orthoses for an average of >5 h 14% No
per day
4-weekly diaries 57% No
Exercise PhysiTrack® app >75% of participants complete at least 24/36 (66%) of the exercise sessions 7% No
4-weekly diaries 43% No
Adverse events 4-weekly diaries < 15% and no serious events 64% Partly®
Retention rate Proportion of par- >80% retention 82% Yes

ticipants followed
up at 12 weeks

2 Only 28% thought the footwear was attractive to others, and only 50% judged it be attractive to themselves. Questions 4, 5 and 6 (relating to fit, ease of use and

weight) met the criteria

b Although 64% of the sample reported developing pain elsewhere, none were considered serious events and all resolved during the trial

Table 3 Summary of the limited efficacy outcome measures

Efficacy measure Predetermined threshold Result Achieved?
MOXFQ pain small effect size (d=0.20) 0.55 Yes
MOXFQ walking/standing small effect size (d=0.20) 0.14 No
MOXFQ social small effect size (d>0.20) 0.04 No
MOXFQ total small effect size (d>0.20) 0.25 Yes
Muscle strength small effect size (d>0.20) 0.14-0.71 Partly?
SF12 physical small effect size (d>0.20) 0.14 No
SF12 mental small effect size (d=0.20) 0.28 Yes
Use of cointerventions <20% in intervention group 14% Yes
Perception of overall treatment effect >25% difference between groups in proportion report- 5% No

ing at least “somewhat better”
MOXFQ Manchester-Oxford Foot Questionnaire, SF12 Short Form 12 Health Survey
2 Did not meet threshold for lesser toe plantarflexion (d=0.14)
trial is not feasible in its current form, particularly due outdoors — are perhaps not surprising. Adherence

to the low adherence associated with the intervention.
Before discussing the findings in detail, it is worth
outlining how COVID-19 may have affected the con-
duct of the trial. The first participant completed
baseline testing on July 8, 2021, however, due to stay-
at-home restrictions, recruitment and data collection
were suspended from July 15 to 27 and from August 5
to October 21, 2021 (94 days in total) [38], as partici-
pants were unable to travel during this time. This also
resulted in most of the trial being conducted at a time
where physical activity was markedly reduced [39],
so the low levels of adherence with the footwear and
orthoses — interventions that are designed to be worn

was also very low for the exercise component, which
may reflect the impact of stay-at-home restrictions on
mental health, particularly in women [39]. Although it
is difficult to attribute these low levels of adherence to
COVID-19 (and it is possible that similarly low levels
of adherence could have been reported under ‘normal’
conditions), our adherence is much lower than previ-
ous trials we have conducted involving footwear and/
or orthoses [40—44]. However, despite not meeting
many of our feasibility thresholds, we did witness a sig-
nal of efficacy, which suggests that a future trial could
be feasible if modifications could be made to improve
demand and adherence.
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Table 4 Efficacy outcome measures at baseline and follow-up.
Values are mean (SD), P=p value, d=effect size

Control Intervention  Adjusted P d
group group mean
(n=14) (n=14) difference
(95% CI)?
MOXFQ pain®
Baseline 56.1(212)  53.9(204)
4weeks 485(203) 359(19.2)
8weeks 481 (149) 350 (14.1)
12 weeks 51.5(161) 355(15.2) -95(-0.8 0.035 055
0-182)
MOXFQ standing®
Baseline 382 (274) 36.4(30.3)
4weeks 328270 25.0(19.0)
8weeks 262(19.7) 31.7(23.7)
12 weeks 3215 27121.1) -3.0(-11.9 0487 0.14
t0 5.8)
MOXFQ social®
Baseline 42.8(28.7) 33.8(24.5)
4weeks 380(264) 275(18.2)
8weeks 266(256) 264 (15.6)
12 weeks 322(216) 256(20.7) -08(-12.2 0880 0.04
t0 10.5)
MOXFQ total®
Baseline 44.4(21.7)  46.1(23.7)
4 weeks 1217 323212
8weeks 334(16.2) 283(19.2)
12 weeks 37.9(163) 294 (183) -42(-11.2 0215 0.25
t0 2.8)
SF12 physica\C
Baseline 1(108)  476(109)
4 weeks 1(84) 48.0(10.1)
8weeks 46.0(9.2) 499 (5.1)
12 weeks 439(11.8) 488(6.8) 15(-69t0938) 0720 0.14
SF12 mental®
Baseline  50.7 (9.6) 46.7 (8.0)
4 weeks 508 (8.4) 474 (5.9)
8weeks 506 (8.2) 49.1 (104)
12 weeks 50.7(11.2) 509 (104) 3.1(-421t0103) 0386 0.28

MOXFQ Manchester-Oxford Foot Questionnaire, SF12 Short Form 12 Health
Survey

2 Adjusted for baseline score using analysis of covariance
® Higher scores indicate worse symptoms

©Higher scores indicate better symptoms/function

In designing the original protocol for this study, we
acknowledged that the most likely barrier to acceptability
of the intervention would be aesthetic concerns regard-
ing the footwear, as the shoes required an extra wide and
deep toe box [16]. Indeed, acceptability was only partly
met, with 28% considering the footwear to be attrac-
tive to others and 50% considering the footwear to be
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attractive to themselves. Interestingly, two-thirds of the
sample had previously tried changing their footwear as
a treatment for hallux valgus. The limited efficacy meas-
ures were met for the pain and total MOXFQ subscales
and the SF12 mental scale, suggesting that those who did
adhere to the intervention received some benefit, par-
ticularly in relation to foot pain. Although our sample is
too small to identify those most likely to benefit, anecdo-
tal evidence suggests that older participants were more
satisfied with the footwear and therefore more likely to
wear them. This is consistent with previous findings, in
that women are more likely to wear shoes with a broader
toe box as they age [10], and that older people with foot
pain are generally prepared to wear shoes with a broad,
wide toe box [41]. If a future trial is planned, it is pos-
sible that adherence to the footwear component would
be higher in an older cohort and that the intervention
could therefore potentially be effective in this age-group.
Alternatively, sourcing a shoe that does not compress
the toe region but is more aesthetically pleasing may be
worthwhile.

Adherence was even lower for the exercise compo-
nent of the study, with only 7% of the sample complet-
ing at least 75% of the exercise sessions according to
the PhysiTrack® app. Although this was associated with
trends towards improvements in muscle strength, it is
unlikely that this level of adherence is acceptable for a
fully powered trial, and it is far lower than what is gener-
ally accepted as sufficient [45]. In a previous study, Mickle
et al. [14] reported very high adherence (89%) with this
program, although this involved face-to-face group exer-
cise classes. Group exercise is more effective than home
based exercises for hallux valgus [46], but this was not
feasible in the current study and is difficult to maintain
beyond a trial [47]. Participants found the exercise pro-
gram quite challenging, and although many were house-
bound for much of the study due to COVID-19-related
stay-at-home restrictions, they generally found it difficult
to incorporate the program into their daily routine. In the
future, a scaled-down exercise program may be feasible,
focusing specifically on the muscle groups known to be
affected by hallux valgus (i.e.: those responsible for hallux
plantarflexion and abduction) [15].

Interestingly, we found very little association between
objectively measured and self-reported adherence. For
footwear and orthoses, we found that only 14% wore
the devices for an average of>5 h per day (measured
using a temperature sensor) [30], whereas the self-
completion diaries indicated a much higher level of
adherence (57%). Similarly, we found that only 7% were
considered adherent to exercise using the PhysiTrack®
app, whereas the self-completion diaries indicated
adherence of 43%. This observation is consistent with
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Table 5 Efficacy strength measures at baseline and follow-up. Values are mean (SD) Newtons, P=p value, d=effect size
Control group (n=14) Intervention group Adjusted mean difference P d
(n=14) (95% CI)?
Ankle dorsiflexion
Baseline 108.0 (29.4) 98.6 (28.9)
12 weeks 111.8(314) 127.5(23.7) 20.6 (-1.3t042.5) 0.064 0.71
Ankle plantarflexion
Baseline 111.9 (26.9) 99.5 (25.7)
12 weeks 1255 (33.9) 1379 (30.2) 19.7 (-94 t0 48.8) 0.172 0.61
Ankle inversion
Baseline 83.7(29.8) 696 (16.9)
12 weeks 93.8(33.9) 94.6 (19.5) 15.3(-3.4t033.9) 0.105 0.56
Ankle eversion
Baseline 62.3 (24.3) 62.7 (17.0)
12 weeks 80.3 (24.4) 92.0(15.3) 129(-22t027.9) 0.089 0.61
Lesser toe plantarflexion
Baseline 40.0 (13.8) 35.2(12.8)
12 weeks 40.0(13.1) 404 (8.5) 1.6 (-83t0 11.5) 0.741 0.14
Hallux plantarflexion
Baseline 42.2(10.7) 374(11.5)
12 weeks 429(17.8) 55.1(18.8) 129 (-2.7 t0 28.6) 0.101 0.68
2 Adjusted for baseline score using analysis of covariance
70
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Fig. 4 Manchester-Oxford Foot Questionnaire pain score in intervention and control groups during the 12 weeks of the study. Error bars are

standard errors

Nicolson et al. [48], who found that exercise was over-
estimated in self-completion diaries compared to
accelerometers concealed in an ankle cuff weights in
people with knee osteoarthritis. These findings suggest
that due to the risk of over-reporting, caution needs
to be taken when depending on diaries to document
adherence.

The findings of this study need to be interpreted in
the context of its strengths and limitations. The study
design had several key strengths, including randomi-
sation, concealed allocation, and blinded analysis, and
the reporting adheres to both the SPIRIT 2013 state-
ment [18] and the CONSORT 2010 statement exten-
sion to randomised pilot and feasibility trials [19]. We
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selected intervention components that have demon-
strated safety and acceptability and were relatively
low cost and accessible in the Australian context, and
selected outcome measures that would provide insights
into potential mechanisms of effectiveness. However,
several limitations need to be acknowledged. First, as
previously mentioned, this trial was conducted dur-
ing COVID-19, so it is difficult to know whether the
low adherence we witnessed was due to stay-at-home
restrictions or the nature of the intervention itself. Sec-
ond, this was a pilot and feasibility trial, so it was not
adequately powered to evaluate efficacy. Third, we only
assessed women, but we acknowledge that men also
develop hallux valgus [11] and that our findings may
differ in men.

Conclusion

This pilot and feasibility study has shown that a fully
powered randomised trial of footwear, foot orthoses, foot
exercises, advice and self-management for relieving pain
associated with hallux valgus is not feasible in its current
form due to the low adherence associated with the inter-
vention. However, it is difficult to determine whether the
trial would be feasible under different circumstances, as
a signal of efficacy was observed, and the trial was con-
ducted during two COVID-19 stay-at-home orders.
Future trials may indeed be feasible if adherence to the
footwear and exercise interventions can be improved, the
aesthetics of the footwear can be enhanced, and the exer-
cise program can be made simpler and less burdensome
for participants to undertake.

Abbreviations

CONSORT  Consolidated Standards of Reporting Trials

MOS Monitor Orthopaedic Shoes

MOXFQ Manchester-Oxford Foot Questionnaire

SF Short Form

SPIRIT Standard Protocol Items: Recommendations for Interventional
Trials

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/513047-023-00677-1.

Additional file 1. Description of exercises — see weeks for sets, repetitions
and progression.

Acknowledgements

HBM was a National Health and Medical Research Council (NHMRC) Senior
Research Fellow (ID: 1135995) when this trial was undertaken. We would like
to acknowledge the support of Jeff Coombridge (Global Footcare, Coomera,
Queensland, Australia) and Steve Lafferty (Foot Science International, Christch-
urch, New Zealand).

Page 11 of 12

Authors’ contributions

HBM, PQXL, SEH, KJM, AKB, MPC, ER, AEW, BE and SEM conceived the idea for
the study and all authors contributed to the development of the study design.
Data were collected by POXL and HBM and statistical analysis was performed
by BE and MB. All authors read and approved the final manuscript.

Funding

This study was funded by the La Trobe University Research Focus Area in
Sport, Exercise and Rehabilitation Grant-ready Scheme. The footwear was
provided at a discounted cost by Global Footcare (Coomera, Queensland,
Australia) and the foot orthoses were donated by Foot Science International
(Christchurch, New Zealand). The funders were not involved in the design
of the study, in the writing of the protocol, or in the decision to submit the
manuscript for publication.

Availability of data and materials
De-identified data may be accessed by reasonable request from the cor-
responding author.

Declarations

Ethics approval and consent to participate

This study obtained approval from the La Trobe University Human Ethics Com-
mittee (reference number: HEC20474) and all participants provided written
informed consent.

Consent for publication
Not applicable.

Competing interests
None of the authors has a conflict of interest to declare.

Author details

'School of Allied Health, Human Services and Sport, La Trobe University,
Melbourne, VIC 3086, Australia. °School of Clinical Sciences, Faculty of Health,
Queensland University of Technology, Kelvin Grove, QLD 4059, Australia.
*Applied Sport Science and Exercise Testing Laboratory, College of Health,
Medicine and Wellbeing, University of Newcastle, Ourimbah, NSW 2258,
Australia. “Primary Care Centre Versus Arthritis, School of Medicine, Keele
University, Keele, Staffordshire ST5 5BG, UK. *Haywood Academic Rheumatol-
ogy Centre, Midlands Partnership University NHS Foundation Trust, Haywood
Hospital, Burslem, Staffordshire ST6 7AG, UK. ®School of Public Health

and Preventive Medicine, Monash University, 553 St Kilda Rd, Melbourne, VIC
3004, Australia. ”School of Psychology and Public Health, La Trobe University,
Melbourne, VIC 3086, Australia.

Received: 25 September 2023 Accepted: 27 October 2023
Published online: 13 November 2023

References

1. Nix S, Smith M, Vicenzino B. Prevalence of hallux valgus in the general popu-
lation: a systematic review and meta-analysis. J Foot Ankle Res. 2010;3:21.

2. Nix SE, Vicenzino BT, Collins NJ, Smith MD. Gait parameters associated
with hallux valgus: a systematic review. J Foot Ankle Res. 2013;6:9.

3. Nix SE, Vicenzino BT, Smith MD. Foot pain and functional limitation in
healthy adults with hallux valgus: a cross-sectional study. BMC Musculo-
skelet Disord. 2012;13:197.

4. Dawson J, Coffey J, Doll H, Lavis G, Sharp RJ, Cooke P, Jenkinson C. Factors
associated with satisfaction with bunion surgery in women: a prospective
study. Foot. 2007;17:119-25.

5. Menz HB, Auhl M, Spink MJ. Foot problems as a risk factor for falls in
community-dwelling older people: a systematic review and meta-analy-
sis. Maturitas. 2018;118:7-14.

6. Menz HB, Roddy E, Thomas E, Croft PR. Impact of hallux valgus severity on
general and foot-specific health-related quality of life. Arthritis Care Res.
2011;63:396-404.


https://doi.org/10.1186/s13047-023-00677-1
https://doi.org/10.1186/s13047-023-00677-1

Menz et al. Journal of Foot and Ankle Research

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

(2023) 16:78

Belatti DA, Phisitkul P. Economic burden of foot and ankle surgery in the
US Medicare population. Foot Ankle Int. 2014;35:334-40.

Hurn SE, Matthews BG, Munteanu SE, Menz HB. Effectiveness of nonsurgi-
cal interventions for hallux valgus: a systematic review and meta-analysis.
Arthritis Care Res. 2022;74:1676-88.

Hurn SE, Vicenzino BT, Smith MD. Non-surgical treatment of hallux valgus:
a current practice survey of Australian podiatrists. J Foot Ankle Res.
2016;9:16.

Menz HB, Roddy E, Marshall M, Thomas MJ, Rathod T, Peat GM, Croft

PR. Epidemiology of shoe wearing patterns over time in older women:
associations with foot pain and hallux valgus. J Gerontol A Biol Sci Med
Sci. 2016;71:1682—7.

. Menz HB, Marshall M, Thomas MJ, Rathod-Mistry T, Peat GM, Roddy E.

Incidence and progression of hallux valgus: a prospective cohort study.
Arthritis Care Res. 2023;75:166-73.

Farzadi M, Safaeepour Z, Mousavi ME, Saeedi H. Effect of medial arch
support foot orthosis on plantar pressure distribution in females with
mild-to-moderate hallux valgus after one month of follow-up. Prosthet
Orthot Int. 2015;39:134-9.

. Torkki M, Malmivaara A, Seitsalo S, Hoikka V, Laippala P, Paavolainen P.

Surgery vs orthosis vs watchful waiting for hallux valgus: a randomized
controlled trial. JAMA. 2001;285:2474-80.

Mickle KJ, Caputi P, Potter JM, Steele JR. Efficacy of a progressive resist-
ance exercise program to increase toe flexor strength in older people.
Clin Biomech. 2016;40:14-9.

Hurn SE, Vicenzino B, Smith MD. Functional impairments characterizing
mild, moderate, and severe hallux valgus. Arthritis Care Res. 2015,;67:80-8.
Menz HB, Lim PQ, Hurn SE, Mickle KJ, Buldt AK, Cotchett MP, Roddy E,
WIuka AE, Erbas B, Munteanu SE. Footwear, foot orthoses and strengthen-
ing exercises for the non-surgical management of hallux valgus: protocol
for a randomised pilot and feasibility trial. J Foot Ankle Res. 2022;15:45.
Eldridge SM, Lancaster GA, Campbell MJ, Thabane L, Hopewell S, Cole-
man CL, Bond CM. Defining feasibility and pilot studies in preparation for
randomised controlled trials: development of a conceptual framework.
PLoS One. 2016;11:¢0150205.

Chan A-W, Tetzlaff JM, Gatzsche PC, Altman DG, Mann H, Berlin JA,
Dickersin K, Hrobjartsson A, Schulz KF, Parulekar WR, et al. SPIRIT 2013
explanation and elaboration: guidance for protocols of clinical trials. BMJ.
2013;346:e7586.

Eldridge SM, Chan CL, Campbell MJ, Bond CM, Hopewell S, Thabane L,
Lancaster GA. CONSORT 2010 statement: extension to randomised pilot
and feasibility trials. BMJ. 2016;355:15239.

Thabane L, Lancaster G. A guide to the reporting of protocols of pilot and
feasibility trials. Pilot Feasibility Stud. 2019;5:37.

Menz HB, Munteanu SE. Radiographic validation of the Manchester

scale for the classification of hallux valgus deformity. Rheumatology.
2005;44:1061-6.

Julious SA. Sample size of 12 per group rule of thumb for a pilot study.
Pharmaceut Statist. 2005;4:287-91.

Chatterton BD, Muller S, Thomas MJ, Menz HB, Rome K, Roddy E. Inter and
intra-rater repeatability of the scoring of foot pain drawings. J Foot Ankle
Res. 2013,6:44.

Delbaere K, Hauer K, Lord SR. Evaluation of the incidental and planned
activity questionnaire for older people. Br J Sports Med. 2010;44:1029-34.
Devilly GJ, Borkovec TD. Psychometric properties of the credibility/expec-
tancy questionnaire. J Behav Ther Exp Psychiatry. 2000;31:73-86.

Health A-Z: Bunions. https://www.nhs.uk/conditions/bunions/.

Doty JF, Alvarez RG, Ervin TB, Heard A, Gilbreath J, Richardson NS. Biome-
chanical evaluation of custom foot orthoses for hallux valgus deformity. J
Foot Ank Surg. 2015;54:852-5.

Bowen DJ, Kreuter M, Spring B, Cofta-Woerpel L, Linnan L, Weiner D,
Bakken S, Kaplan CP, Squiers L, Fabrizio C, et al. How we design feasibility
studies. Am J Prev Med. 2009;36:452-7.

van Netten JJ, Hijmans JM, Jannink MJ, Geertzen JH, Postema K.
Development and reproducibility of a short questionnaire to measure
use and usability of custom-made orthopaedic shoes. J Rehabil Med.
2009;41:913-8.

Menz HB, Bonanno DR. Objective measurement of adherence to wearing
foot orthoses using an embedded temperature sensor. Med Eng Phys.
2021;88:19-24.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

Page 12 of 12

Keech AC, Wonders SM, Cook DI, Gebski VJ. Balancing the outcomes:
reporting adverse events. Med J Aust. 2004;181:215-8.

Dawson J, Coffey J, Doll H, Lavis G, Cooke P, Herron M, Jenkinson C.

A patient-based questionnaire to assess outcomes of foot surgery:
validation in the context of surgery for hallux valgus. Qual Life Res.
2006;15:1211-22.

Schrier JC, Palmen LN, Verheyen CC, Jansen J, Koeter S. Patient-reported
outcome measures in hallux valgus surgery. A review of literature. Foot
Ankle Surg. 2015;21:11-5.

Dawson J, Doll H, Coffey J, Jenkinson C, Oxford, Birmingham F, Ankle
Clinical Research G. Responsiveness and minimally important change

for the Manchester-Oxford foot questionnaire (MOXFQ) compared with
AOFAS and SF-36 assessments following surgery for hallux valgus. Osteo-
arthritis Cartilage. 2007;15:918-31.

Spink MJ, Fotoohabadi MR, Menz HB. Foot and ankle strength assessment
using hand-held dynamometry: reliability and age-related differences.
Gerontology. 2010;56:525-32.

Ware J Jr, Kosinski M, Keller SD. A 12-Item Short-Form Health Survey:
construction of scales and preliminary tests of reliability and validity. Med
Care. 1996;34:220-33.

Kamper SJ, Maher CG, Mackay G. Global rating of change scales: a review
of strengths and weaknesses and considerations for design. J Man Manip
Ther. 2009;17:163-70.

Boaz J. Melbourne passes Buenos Aires'world record for time spent in
COVID-19 lockdown. ABC News; 2021. https://www.abc.net.au/news/
2021-10-03/melbourne-longest-lockdown/100510710.

Karageorghis Cl, Bird JM, Hutchinson JC, Hamer M, Delevoye-Turrell YN,
Guérin SMR, Mullin EM, Mellano KT, Parsons-Smith RL, Terry VR, et al.
Physical activity and mental well-being under COVID-19 lockdown: a
cross-sectional multination study. BMC Public Health. 2021;21:988.

Spink MJ, Fotoohabadi MR, Wee E, Landorf KB, Hill KD, Lord SR, Menz HB.
Predictors of adherence to a multifaceted podiatry intervention for the
prevention of falls in older people. BMC Geriatr. 2011;11:51.

Menz HB, Auhl M, Ristevski S, Frescos N, Munteanu SE. Effectiveness

of off-the-shelf, extra-depth footwear in reducing foot pain in older
people: a randomized controlled trial. J Gerontol A Biol Sci Med Sci.
2015;70:511-7.

Menz HB, Auhl M, Tan JM, Levinger P, Roddy E, Munteanu SE. Effectiveness
of foot orthoses versus rocker-sole footwear for first metatarsophalangeal
joint osteoarthritis: randomized trial. Arthritis Care Res. 2016,68:581-9.
Munteanu SE, Landorf KB, McClelland JA, Roddy E, Cicuttini FM, Shiell

A, Auhl M, Allan JJ, Buldt AK, Menz HB. Shoe-stiffening inserts for first
metatarsophalangeal joint osteoarthritis: a randomised trial. Osteoarthri-
tis Cartilage. 2021;29:480-90.

Paterson KL, Hinman RS, Metcalf BR, McManus F, Jones SE, Menz HB,
Munteanu SE, Bennell KL. Effect of foot orthoses vs sham insoles on

first metatarsophalangeal joint osteoarthritis symptoms: a randomized
controlled trial. Osteoarthritis Cartilage. 2022,;30:956-64.

Bailey DL, Holden MA, Foster NE, Quicke JG, Haywood KL, Bishop A.
Defining adherence to therapeutic exercise for musculoskeletal pain: a
systematic review. Br J Sports Med. 2020;54:326-31.

Oztarsu MB, Oksuz S. Comparison of the effects of progressive supervised
and home program exercise therapy in mild-moderate hallux valgus. J
Comp Eff Res. 2023;12:€220091.

Jansons PS, Haines TP, O'Brien L. Interventions to achieve ongoing
exercise adherence for adults with chronic health conditions who have
completed a supervised exercise program: systematic review and meta-
analysis. Clin Rehabil. 2017,31:465-77.

Nicolson PJA, Hinman RS, Wrigley TV, Stratford PW, Bennell KL. Self-
reported home exercise adherence: a validity and reliability study using
concealed accelerometers. J Orthop Sports Phys Ther. 2018;48:943-50.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


https://www.nhs.uk/conditions/bunions/
https://www.abc.net.au/news/2021-10-03/melbourne-longest-lockdown/100510710
https://www.abc.net.au/news/2021-10-03/melbourne-longest-lockdown/100510710

	Nonsurgical management of hallux valgus: findings of a randomised pilot and feasibility trial
	Abstract 
	Background 
	Methods 
	Results 
	Conclusion 
	Trial registration 

	Background
	Methods
	Study design
	Participants
	Sample size
	Recruitment and screening
	Baseline assessments
	Randomisation
	Study procedure
	Blinding
	Interventions
	Control group
	Intervention group

	Primary outcome
	Secondary outcome
	Statistical analysis

	Results
	Participant characteristics
	Primary outcome
	Secondary outcome
	Adherence to other components of the intervention
	Sample size for main trial

	Discussion
	Conclusion
	Anchor 32
	Acknowledgements
	References


