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Introduction

Femoroacetabular Impingement syndrome (FAIS) is a well-recognised pathological entity
and a common cause of hip and groin pain in young adults '. A recent epidemiological study
reported a high prevalence of FAIS (47%), within a sample (n=200, aged 16-65 years)
representative of the UK population 2The pathology encompasses a morphological
abnormality of the femur (Cam) or the acetabulum (Pincer) and can lead to chondro-labral
dysfunction and eventually in some cases early onset of osteoarthritis 3.Additionally, deficits
in muscle strength and range of motion (ROM) may lead to altered or increased hip joint
loads causing detrimental effects 45. Non-surgical management such as physiotherapy will
assist in modifying hip joint loads and address the above physical impairments, although,
evidence of the effectiveness of such interventions are currently lacking ®.

Excision of the FAIl lesion and addressing chondro-labral pathology through surgical
procedures like hip arthroscopy may be necessary to provide better medium to long term
outcomes’. Innovations in diagnosis and surgical techniques has resulted in an exponential
growth of hip arthroscopy procedures in the past decade . Two recent multicentre
randomised controlled trials (RCTs) have found significant improvement in outcomes
following hip arthroscopy compared to physiotherapy 2 '°. However, results demonstrate
that only half (51%) of participants showed significant improvement on the primary outcome
measure - iHOT33 (mean difference 6-8 points; 95% Cl 1-7-12-0) 9. Several factors have been
shown to influence the outcomes after hip arthroscopy. These include, the presence of
osteoarthritis, severe dysplasia, inadequate removal of the impingement lesion, and soft
tissue injury sustained during the procedure 3" 2. Amongst the non-surgical factors are
prolonged waiting times leading to the chronicity and deconditioning of the muscles '3,
deficits in muscle strength ', psychological distress > and presence of concomitant

pathologies like gluteal tendinopathy '® and athletic pubalgia . Therefore, early
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identification and optimisation prior to surgery will be crucial in delivering optimal post-

operative outcomes.

Pre-operative rehabilitation intervention or ‘prehabilitation’ is the process of enhancing a
patient’s functional capacity prior to surgery in order to improve post-operative outcomes
18, Prehabilitation interventions have been tested and found to be beneficial across all age
groups and various surgical pathways including orthopaedics ' *°. It is important for
interventions included in the prehabilitation programme to be specific to the clinical
condition, personalised and tailored to patient needs. A person-centred approach, which
allows patients to take control of their own outcomes through prehabilitation, places the
patient at the core of their peri-operative pathway ?'. This will heighten their motivation to
make positive behavioural changes during the pre-operative phase and provide both peri

and post-operative benefits 2.

Although the effectiveness of prehabilitation has been investigated in a wide variety of
orthopaedic conditions, its effectiveness in patients undergoing hip arthroscopy has
received little attention and not been studied in depth. Recently, a small pilot study on
FAIS patients (n=18) favoured prehabilitation over standard care 2. The findings suggested

that a definitive trial to evaluate effectiveness would be valuable.

Aim

To evaluate the feasibility, suitability, acceptability and safety of a novel prehabilitation
programme for FAIS to inform a future definitive randomised control trial to assess

effectiveness.

Obijectives
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The objectives of the study and success criteria are detailed in Table 1.

General Objectives
To assess the feasibility, suitability, acceptability and safety of prehabilitation intervention

including the following:

Recruitment procedures

Data collection methods

Follow-up procedures

Determine sample size for a full trial to test its effectiveness

Specific objectives
Feasibility

e To evaluate participant recruitment and attrition rates 4

e To evaluate follow-up rates and response rates to questionnaires 4

e To evaluate the ease of using the Physitrack app >

e To evaluate the time and effort of clinicians to deliver the intervention 24

e To evaluate fidelity of intervention delivery 2¢

Suitability

e To evaluate suitability of the outcome measures %7

e To evaluate participant adherence with prehabilitation interventions 24

e To evaluate the time taken to undertake each phases of the study **

e To evaluate the appropriateness of incorporating a novel prehabilitation

intervention for FAIS into the current NHS services infrastructure 28

Acceptability

e To evaluate the acceptability of interventions to patients and clinicians %/

e To evaluate the willingness of patients to participate in a full RCT in the future >

Safety

Pre-operative interventions for patients undergoing hip arthroscopy for FAIS (v 2.4,
Mar 24)



e To evaluate the safety of the intervention 24

Methods

This feasibility trial protocol is registered with ISRCTN Registry No. 15371248 and reported
as per CONSORT 2010 statement: extension to randomised pilot and feasibility trials to
ensure transparency and reproducibility 9. All patient and public involvement meetings
will be evaluated using an Impact log and reported in line with the GRIPP2 short form
reporting checklist 3°.
This feasibility trial will use a mixed methodology encompassing the following;

e A quantitative two arm parallel group feasibility trial

e Embedded qualitative component (Physiotherapists & Research participants) using

thematic analysis

Design

A randomised control study design (RCT) is considered as gold standard when evaluating

the effectiveness of an intervention as it eliminates various biases prevalent in other study
designs 3'. However, a RCT can be challenging with several unknown factors at play
(recruitment, adherence, attrition, acceptability and suitability of interventions).
Therefore, prior to evaluating the effectiveness of an intervention, researchers are
encouraged to assess its feasibility, suitability of outcomes and optimise the overall design
of the trial to ensure any uncertainties are addressed prior to a full trial 26 32, This study
design will allow to test the feasibility of a novel prehabilitation intervention in an NHS
setting, measure adherence, evaluate fidelity of intervention delivery and assess the

suitability and acceptability of the interventions.

Participant demographic data
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Participant baseline demographic data such as age, gender, height, weight, Body mass
index, duration of symptoms and work status will be recorded. Additionally, details of
their physical examination, investigations and past medical history recorded as a part of

their routine care may be collected and used for the purpose of this study.

Trial component

A prospective two group parallel feasibility trial will be conducted to answer the above trial
objectives %7.

Outcome measures will be obtained at baseline (prior to prehabilitation intervention), after
prehabilitation before surgery, and at 6 weeks+/- 4 weeks and 6 months+/- 4 weeks
(planned primary endpoint for definitive RCT) postoperatively when participants attend
the research site for clinical care. Additionally, all patient reported outcome measures will
be captured at 12 months+/-4 weeks post-op (secondary end point). Physical outcome
measures will be taken onsite during the participant’s clinical visits and patient reported
outcomes will be collected via the Physitrack app (https://www.physitrack.com/clinical-
studies) or mailed to the participants at various follow-up points (see Fig. 2).

Participants

The study will be conducted at the Young Adult Hip Service in Addenbrooke’s — Cambridge
University Hospital NHS Foundation Trust, Cambridge, UK, which has a good track record
of recruiting to trials and managing them as well. Potential participants will be identified
from the waiting list for hip arthroscopy at the NHS site. This will be performed by the Chief
Investigator (Cl) or the Principal Investigator (Pl) who is a part of the direct clinical care
team. Potential participants for the study will be contacted if their surgical date in the
future will allow appropriate time for the consent process, randomisation and 8 weeks of
prehabilitation intervention.
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A Patient Information Sheet (PIS) will be provided in clinic or mailed to participants to
facilitate the consenting process. The research team will ensure that they adequately
explain the aim, study treatment, potential benefits or harm of taking part in the trial to
the participants. They will also re-iterate that participation is voluntary and participants can
withdraw from the study at any time, without giving a reason. Participants will be phoned
after 1 week from when they have received the PIS to see if they are interested in taking
part. For patients interested in participating, the consent process will be completed over
the phone. The consent process will be witnessed by a member of staff independent of the
trial team. The PI (or delegate) will sign the consent form as the person receiving consent
and the independent witness will sign the consent form to confirm that the consent
process was followed, and the participant gave their verbal consent to take part.
Participants will be asked to sign the consent form when they come for their surgery, and
they will receive a copy.

Inclusion criteria

All patients referred to Cambridge Young Adult Hip Service (aged 16-50 years), undergoing

hip arthroscopy for the management of FAIS.
Exclusion criteria:

e Previous hip disease such as Perthe’s, Slipped upper femoral epiphysis or avascular
necrosis ?

e Participants who are unable to give full written consent

e Participants who are not fluent in English

® Pre-existing neuromuscular conditions like Motor Neuron Disease or Multiple

Sclerosis

History of any previous hip surgery

e History of any previous hip arthroscopies
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Randomisation and blinding

Following baseline evaluation, participants will be randomly allocated to one of the two
groups (prehabilitation or usual care) by the Pl using a computer-generated random
allocation sequence. This will be uploaded to a secure database known as REDCap
(Research Electronic Data Capture) and all study personnel will be blinded to the allocation
sequence ensuring adequate concealment 3334 REDCap is a secure, web-based software
platform designed to support data capture for research studies, providing 1) an intuitive
interface for validated data capture; 2) audit trails for tracking data manipulation and
export procedures; 3) automated export procedures for seamless data downloads to
common statistical packages; and 4) procedures for data integration and interoperability
with external sources.

Blinding participants and clinicians delivering interventions will not be possible as both will
be aware of the intervention and allocation. However, the content of the programme will
only be known to participants in the intervention group thereby reducing the risk of cross
contamination between groups 3>. Physical outcome measures will be measured by 2
blinded assessors who will be trained by the PI to ensure standardisation and improve

reliability of the assessment.

Interventions

All participants, regardless of group allocation, will receive standard peri & post-operative
care. A record of their analgesia consumption will be noted during their follow-up
appointments in a logbook by a member of the research team.

Prehabilitation Intervention

Interventions are described based on the Template for Intervention Description and

Replication (TIDieR) 3°. The exercise intervention used in this study was developed utilising
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the findings of a systematic review on prehabilitation and an expert panel consensus
methodology to define the core components of the intervention. The intervention will be
delivered over a period of 8 weeks prior to surgery and will target 5 domains- muscle
strength, range of motion, proprioception, cardiovascular fitness and addressing co-
existing pathologies. Literature suggests high prevalence and poorer outcomes of
depression and anxiety in people with FAIS 537, and the intervention will therefore also
include an in-person educational session delivered by the Pl to provide greater
understanding of the surgery to alleviate anxiety and help manage patient expectations.
The intervention will include at least four in-clinic face-to-face sessions (once a fortnight)
with an experienced physiotherapist (>2 years’ experience in treating musculoskeletal
conditions including FAIS) followed by six to eight remotely monitored sessions (once a
week) using a telehealth system. The number of sessions will be determined based on
physiotherapist assessment and intensity and complexity of exercises will be gradually
increased depending on each participant’s individual progress. Due to the wide variation of
patient characteristics within the FAIS population (e.g. sedentary or athletic) interventions
will be tailored according to individual participant’s capabilities.

Use of Physitrack app and Telehealth system:

Physitrack provides exercise information and videos via website and apps. Dosage and
frequency of the exercises can be selected, and patients will be encouraged to record
completion of the exercises enabling the physiotherapist to measure adherence via the
app. Physitrack has been found to improve adherence and patient confidence and is
utilised across several NHS Trusts in the UK 3%, Additionally, the use of Physitrack’s tele-
rehabilitation would enable physiotherapists and patients to interact with each other via

video providing reassurance of the correct exercise techniques and progression.
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The participants in the intervention group will use Physitrack which provides photos and
videos of the prescribed exercises and those unable to use the app will be provided with
paper-based instructions. Additionally, patients will be asked to complete their exercises at
home twice weekly.

Training of Physiotherapists delivering the prehabilitation intervention

The prehabilitation intervention will be delivered by experienced physiotherapists as
described above. All the rehabilitation components are standard clinical therapies familiar
to a trained physiotherapist. The physiotherapists will undergo training (by PI) on how to
deliver these components together as per the protocol for this study. A representative
from Physitrack will be invited to deliver training on the use of the app.

Usual care intervention

As per the host hospital’s current clinical guidelines, the usual care intervention consists of

advice to continue with normal activities and no prehabilitation therapy.

Qualitative component

An embedded qualitative component will be utilised to answer specific trial objectives and
to refine and adapt the design prior to the full RCT. Prior to participating in the qualitative
study, participants will be provided with an information leaflet and opportunity will be
given to raise any questions to the researchers regarding the processes. Consent from all
participants will be obtained prior to commencement. All qualitative data will be recorded
and transcribed verbatim. Transcripts will be returned to participants for review and edited
prior to analysing the data.

Physiotherapists

In-depth face to face semi structured interviews will be used to evaluate the views of the
Physiotherapists (n=4) regarding the feasibility, suitability and acceptability of the
intervention, outcome measures as well as the Physitrack app in an NHS setting as
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described below. The interviews will be conducted by the Pl within one year of
commencement of the study to gather qualitative data. Appropriate questions for the
interviews will be developed by the PI and the supervisory team. A patient and public

involvement group will review the questions for clarity and appropriateness 3°.
Research participants

Focus groups with research participants will be conducted (either virtually or face to face)
following the 6 months assessment point to evaluate the research objectives. A purposive
sample of 6-8 patients at different points of their research pathway (pre-op & post-op) will
be included as recommended in the literature4®. A predetermined topic guide developed
by the Pl and reviewed by the PPI panel will be used for the focus group. The focus group
will be conducted by 2 researchers: the PI (facilitator) and a supervisor (observer) and two

or more sessions maybe conducted until data saturation has been achieved.

Outcome measures

Feasibility measures

Feasibility parameters will be utilised to answer the objectives as per Table 1. The
recruitment rate will be determined by the number of participants who are eligible and
consent to participate in the study. Attrition will be defined by the number of consenting
participants who drop out during the study. Timing of dropouts and reasons (where
provided) will be explored to determine if the follow-up points are appropriate prior to a
definitive RCT. Follow-up rates and response rates to questionnaires will be collected at
each follow-up point. The usability of the Physitrack app and tele-rehabilitation will be
evaluated using a modified System Usability Scale (SUS)?>. Time and effort of clinicians

delivering the interventions will be captured via the hospital’s electronic system.
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Treatment fidelity is the extent to which an intervention is delivered as per study protocol
and is critical in the development and testing of evidence-based interventions #'. Assessing
fidelity in the feasibility stage is also critical to identify interventions that have lower than
expected fidelity which can then be used to refine interventions prior to a full trial 4.
Fidelity will be monitored by analysing self-reported checklists completed by the treating
Physiotherapists. A numerical rating scale (5 point Likert scale) will be used to measure
content and quality of the interventions and post-session feedback will be given to the
clinicians to improve treatment delivery 4>

Suitability measures

Physiotherapists and participants will be asked the appropriateness of outcome measures
as well as time and effort required to complete them. Adherence to the intervention will
be measured by capturing the number of exercises sessions delivered face-to-face and
home exercises remotely monitored by Physitrack app. Qualitative data from the
interviews and the focus group will also be collected to develop a training manual and to
establish if there is adequate resources and infrastructure at the host hospital to support a
definitive trial in the future.

Acceptability measures

Acceptability of the interventions will be evaluated during focus groups with participants

using qualitative methods.
Safety

Safety of the interventions will be determined based on the number and nature of adverse
events. All adverse events (related or unrelated to interventions) will be recorded.
Components of the prehabilitation interventions are designed not to aggravate patient
symptoms. However, in case of worsening of symptoms, the physiotherapist will re-
evaluate and adapt the exercises to ensure safety.
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Primary clinical outcome measure

iHOT-12

The iHOT-12 is a patient reported outcome of Quality of Life (QoL) 44 and will be the planned
primary outcome measure for this study. This shorter version of the original iHOT-33 was
developed and validated for patients with FAIS and was found to be valid, responsive and
areliable tool to measure the impact of hip disease in young active individuals on QoL 44.The
minimal clinical important difference for the iHOT-12 is 13.0 and patient acceptable

symptom state threshold is 63.0 for FAIS 4.
Secondary clinical outcome measures

Muscle strength using Handheld dynamometer

Several studies have discussed the implications of reduced muscle strength in the hip and
how this could predispose to lower extremity injuries 4648, A recent systematic review
evaluating muscle strength measurement in various hip pathologies reported that there is
evidence of bilateral hip muscle weakness regardless of whether the hip joint is
symptomatic or not 49. Both motor driven and hand-held dynamometry (HHD) are reliable
methods of muscle strength measurement and should be used with make tests (where the
patient pushes against the examiner’s fixed resistance) 49. Due to the pragmatic nature of
this study HHD will be used. HHD with an external belt fixation has shown good inter-tester
reliability with intra-class coefficient of 2.1 (range 0.76 to 0.95) 5°. Maximum voluntary
isometric contraction will be utilised as the measurement for all hip muscles groups >'. A
minimum detectable change (MDC) score is often used to detect real change in an outcome
measure overtime 52. An MDC value at 95% Cl ranging from 9-45 points was reported for
individual hip muscle groups in healthy subjects using a HHD showing it is responsiveness
53, Further details on how to perform the tests are described in supplementary Appendix 1.

Star Excursion Balance Test (SEBT)
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The SEBT is a reliable measure to assess dynamic postural control and proprioception and
has shown excellent inter-rater reliability >*. The SEBT has shown good criterion and
divergent validity in relation to pain, hip strength and ROM in patients with FAIS 5555, See
supplementary Appendix 1.

Brief Pain Inventory-short form (BPI)

Most patients with FAIS experience pain in the hip or groin %7, often chronic in nature. BPI
is a multidimensional scale that can reliably measure chronic pain and its interference with
an individual’s physical and social functioning 8. The tool is responsive to change in pain
associated with pharmacological, physical as well as psychological interventions and was
recommended by the Initiative on Methods, Measurement, and Pain Assessment in Clinical
Trials >9.

Hospital Anxiety and Depression Scale (HADS)

Recent studies have shown the prevalence of anxiety and depression in patients
undergoing hip arthroscopic procedures ™ 37. Previous studies have reported
improvements in the level of anxiety and depression experienced by patients when
undergoing prehabilitation %°%'. The HADS scale is a validated tool to measure anxiety and
depression in general medical population of patients and will be utilised in the study 2. A
literature review including 747 papers reported a sensitivity and specificity of 0.8 at a cut
off score of >8 on HADS which was very similar to other health questionnaires 3.

Patient’s Global Impression of change (PGIC)

The Global rating of change (GRC) scales are often used in research particularly within the
musculoskeletal area®t. Among the GRC scales, PGIC scale is frequently used to gather a
patient’s perception of change after an intervention. The scale typically consists of 7 points

which depicts a patient’s overall improvement from “very much improved” to “very much
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worse®, These scales have shown adequate reproducibility and sensitivity to change in a

variety of disorders , and are easy to use and interpret®.

Data analysis

Data will be analysed using SPSS version 28. Descriptive statistics, such as percentages (for
rate calculations), means, standard deviations and mean change (if data are normally
distributed) will be analysed to evaluate the distribution of scores. Standard deviations and
effect sizes for outcome measure data will be used to calculate the required sample size
for a definitive trial in the future.

All transcribed qualitative data will be thematically analysed °°. The Personal assistant to
the Chief investigator will be responsible for the transcriptions. As a member of staff, they
will follow all the protocols of confidentiality and information governance procedures as
per the host hospital's policy. Once used, all original recordings will be deleted. Transcripts
will be reviewed by the participants prior to analysis by the researchers using Nvivo
software®’. For credibility and confirmability of the qualitative data, coding and themes will

be analysed by the Pl and primary academic supervisor (LCM).

Data storage

Study data will be collected and managed using REDCap electronic data capture tools
hosted at the host institution. Additionally, personal data of participants will be stored
securely on EDGE- a clinical research management platform approved by the host
institution and will follow GDPR (General Data Protection Regulations) guidelines. All
personal data used for the study will be destroyed at the end of the study. Anonymised
quotations from the respondents might be used for dissemination such as peer reviewed
publications or conferences. No single patient data will be reported or published ensuring

confidentiality.
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Sample Size

An overall sample size of 24- 50 is recommended to estimate the standard deviations for
calculating sample size required for a full trial ¢87°. As this is a feasibility study, the sample
size will be based on recruitment rate over a period of 18 months. As a tertiary referral
centre for hip arthroscopy, we anticipate around 48 eligible patients over a period of 18
months. We could estimate a recruitment rate of 33% (i.e. 16 participants) to take part in

the study within a 95% confidence interval of +10.5%.
End of the study

The end of the study will be declared when the last participant in the study has completed

their 1-year post-op follow-up.

Discussion

Despite the exponential growth and development of innovative surgical interventions for
FAIS, it is estimated that nearly half (49%) receiving hip arthroscopy do not achieve optimal
outcomes 9. Deficits in muscle strength and ROM in patients with FAl is well evidenced in
the literature ' 7'. Additionally, pandemic outbreaks like COVID-19 has placed an
unprecedented delay on elective operations leading to further chronicity and
deconditioning in patients 72. Therefore, optimising patients through effective
prehabilitation programmes might play a vital role in early identification of impairments
and promote physical and psychological wellbeing prior to undergoing surgery 73.
However, the role of exercise interventions prior to surgery in FAIS is under explored. This
study will provide important preliminary data to inform feasibility of a definitive RCT in the
future to evaluate effectiveness of a novel prehabilitation intervention. Additionally, the
study will record compliance, adverse effects and satisfaction of the prehabilitation
programme which are important elements at the feasibility stage 4.
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It is anticipated that this programme will eventually lead to improvement in the delivery of
FAIS care, reduce social and healthcare costs and assist in targeting and optimising patients

much earlier in their clinical pathway.

Ethics and dissemination

This study raises no major ethical or legal issues.

The randomised study design will provide equal opportunities for all participants to
treatment allocation. Each participant in the study will be given an opportunity to read and
understand the study prior to signing the consent form and they will have the right to
withdraw from the study at any time. The intervention will be delivered as a combination
of face-to-face and remotely using an app giving equal opportunities for patients who are
unable to travel often. Reimbursements for their travel has been included and approved
by the funding organisation.

Additionally, participation in the study will not alter their clinical pathway. Outcome
measures will be taken at the time of their normal clinical visits reducing their visits to the

hospital.

Patient and Public Involvement (PPI)

A focus group involving a patient and public panel informed the design of the study. An
advisory group will be formed with 2 people from the PPI panel who will oversee the
study. Several activities are planned with the PPI panel during the study as below;

1. Co-design the prehabilitation leaflet

2. Develop question guides for the research focus groups and semi structured

interviews
3. Co-develop a training manual for clinicians
4. Design dissemination materials
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Strengths of the study

e Interventions developed using a robust methodology (systematic review with meta-
analysis and expert panel consensus)

e The first study to test the efficacy of a novel prehabilitation intervention in the FAIS
group

e Randomised design and assessor blinding minimising selection, detection and

performance biases.

Limitations of the study

e The number of study participants has been selected to test efficacy and feasibility
to be able to perform a sample size calculation to determine the number of
participants required for a definitive trial. Therefore, these results should be
considered as preliminary findings.

e Study is conducted in a single tertiary hospital and therefore may need to be

adapted prior to wider implementation.

Impact of the study

As this is a feasibility study, the impact of this study on patient care and NHS costs cannot
be understood fully and may not change practice. However, if found successful further
funding will be sought out for a future definite trial to test its effectiveness. A well-designed
prehabilitation study will positively impact patient outcomes by improving strength and
function and reducing anxiety prior to surgery thereby ensuring quicker recovery post-op.
It is anticipated to reduce socio-economic burden by facilitating continuation or
resumption of work and may reduce economic impact on services post-op (e.g., reduced

need for physiotherapy follow-up and quicker discharge from the service). This study is
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conducted within a tertiary NHS setting and therefore can be reproduced and applied in

similar healthcare settings.
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Supporting information

Table 1. Study objectives and success criteria

Recruitment procedure

Participants were recruited within the time constraints of the local NHS
hospital

Participants report that there were no challenges with the recruitment
procedure

Data collection methods

Data completeness of 280%

Patients and assessors reported that there were no challenges with the data
collection methods

Follow-up procedures

100% of participants were contacted for follow-up

>80% completion of follow-up outcome measures
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Feasibility

Participant recruitment rates

The recruitment rate of this study will be considered sufficient if at least 33% of
eligible patients are recruited over a period of 18 months (n=60).

Attrition rate

<30% dropout

Usability of Physitrack

Patients and Physiotherapists reported no challenges with the use of
Physitrack and telehealth system.

Capacity (time and effort) of clinicians
to deliver the programme

Physiotherapists report that they had adequate time and resources available
to deliver the programme

Treatment fidelity

>80% completion of the self-reported checklist

Physiotherapists reports that there were no barriers identified in the use of
self-reported checklists.
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Suitability

Outcome measures

Patients and assessor report that the outcome measures were appropriate and
self-explanatory

Data completeness of >80%

Adherence to the programme

>70% of the sessions (face to face + home ex monitored by Physitrack)

Time required to undertake each
stages of the study

Physiotherapists report that they had enough time to complete each stages of
the study.

Service infrastructure

Recruitment targets met
Data completeness of 280%

Clinicians and researchers report that there was adequate infrastructure to
allow completion of a full trial.
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Acceptability

Intervention Patients and clinicians report that the programme was appropriate and
satisfactory

Randomisation Patients are willing to be randomised for a future definitive trial.

(280%)

Safetl

Intervention Patients report that the intervention was safe, and no serious adverse events

occurred during the prehabilitation phase.

Fig. 2. Timeline for interventions and outcome measures
Outcome measures

8 weeks intervention Feasibility outcomes
e 1 supervised group education e iHot-12
MERYERE o 4 supervised in clinic sessions ip arthroscopy for FAIS (v 2.4 e Muscle strength
Mar 24) [ Up to 8 remotely supervised sessions e SEBT
using apps & Telehealth e HADS

e Pain using BPI
e PGIC




Intervention period

Baseline Pre-op SRS 6 months 1 year

follow-up follow-up

8 weeks

ost-o
assessment assessment P P

assessment
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Supplementary data

Interventions:
The prehabilitation programme is based on the Madrid consensus statement as
explained earlier and its delivery described using TIDieR checklist. The six key
components targeted will include;

1. Muscle strength

2. Range of motion

3. Proprioception

4. Cardiovascular fitness

5. Address co-existing pathologies (e.g. gluteal, adductor tendinopathy) if any

6. Patient education to alleviate anxiety and better prepare for surgery

Prehabilitation Phase 1 (0-4 weeks)

This phase consists of 1 educational session (45 min) in a group setting, 2 fortnightly one
to one session with a qualified Physiotherapist and 1 remotely supervised session weekly
using Telehealth. Additionally, participants will be asked to carry on with an unsupervised
home exercise programme twice weekly. Adherence will be monitored using Physitrack
app.

Prehabilitation Phase 2 (5-8 weeks)

This phase consists 2 fortnightly one to one session with a qualified Physiotherapist and 1
remotely supervised session weekly using Telehealth. Additionally, participants will be
asked to carry on with an unsupervised home exercise programme twice weekly.

Adherence will be monitored using Physitrack app.

Appendix 1
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Hip muscle strength tests®5°

All hip strength tests (Isometric) will be done using a Handheld dynamometer (HHD).
Each strength test will be performed 3 times- 2 reps with submaximal force and then the
34 attempt as hard as possible and hold for 5 seconds. Rest time of 5 seconds will be
allowed between each repetitions and a 30 seconds minimum between each test. An
external belt will be used to fix the HHD to improve inter-rater reliability.>°

Supine position

Abduction strength>3

Test leg resting in neutral

Participant will be asked to hold onto the exam table to stabilise the trunk

HHD will be placed 5 cm above the lateral malleolus of the testing limb and fixed with an
external belt attached to a handle fixed onto the wall.

Instruction:  Go ahead, push, push, push and relax’.

Adduction strength33

Test leg resting in neutral

Participant will be asked to hold onto the exam table to stabilise the trunk

HHD will be placed 5 cm above the medial malleolus of the testing limb and fixed with an
external belt attached to a handle fixed onto the wall.

Instruction: * Go ahead, push, push, push and relax’.

Prone position

Extension strength®

Test leg knee bend at 90 deg and placed on the edge of the foot of the exam table
Participant will be asked to hold onto the exam table to stabilise the trunk

HHD will be placed over the centre of the heel of the testing limb and fixed with an
external belt attached to a handle fixed on the floor.
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Instruction: ‘Go ahead, push the foot towards the ceiling, push, push, push and relax’.
Sitting

Flexion strength>3

Participant sitting on the edge of the exam table with knee flexed at 9o deg
Participant will be asked to hold onto the exam table with both hands to stabilise the
body

HHD placed 5cm above the superior pole of the patella and fixed with an external belt
attached to a handle fixed on the floor.

Instruction: ‘Go ahead, pull your knee up to the ceiling, pull, pull, pull and relax’
Internal rotation strength3

Participant sitting on the edge of the exam table with both knees flexed at 9o deg
Participant will be asked to hold onto the exam table with both hands to stabilise the
body

HHD placed 5cm above the lateral malleolus fixed with an external belt attached to a
handle fixed on the floor.

Instruction: ‘Go ahead, push, push, push and relax’

External rotation strength33

Participant sitting on the edge of the exam table with both knees flexed at 9o deg
Participant will be asked to hold onto the exam table with both hands to stabilise the
body

HHD placed 5¢cm above the medial malleolus and fixed with an external belt attached to a
handle fixed on the floor.

Instruction: ‘Go ahead, push, push, push and relax’

Side lying

Trunk endurance’4
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Participant will be in the side lying position with the hip resting on the exam table or the
floor mat and one leg resting over the other.

Participant will be instructed to lift the hip off the floor and hold the position for as long
as possible supporting the weight through the forearm and feet.

The time (seconds) will be recorded from the start until the end of the test when the
participant’s hip touches the floor.

Instruction: ‘Go on, lift your hip off the floor and hold the position as much as possible’.
Verbal prompts will be given to the patient every 30 sec.

Functional Test

Star Excursion Balance Test (SEBT)® 55

[ nerr |
A
[ pneromed |

Anterolateral

Lateral <+— Medial

v

[t | |

Posterior

4

Fig 1. SEBT directions for left leg stance

We will measure 4 different directions namely anterior, anteromedial, posteromedial and
posterolateral.

The participant will be asked to stand on one leg at the centre of the circle. While

maintaining the stance, they will be asked to reach with the other foot as far as possible
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and touch the line with their big toe. The test will be performed starting from the anterior
direction clockwise. The assessor will measure the distance in all four directions. The test
will be invalid if the participant (i) failed to maintain stance, (ii) lifts or moves the stance
foot from the centre point, (iii) touches the reach foot down fully and (iv) Unable to bring
the reach foot back to the starting position.

The participant will be allowed a trial attempt on either legs and test will be conducted

on both sides.
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