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Abstract

Background Instrumented gait analysis (IGA) is an assessment and research tool with proven impacts on clini-

cal decision-making for the management of ambulant children and young people with cerebral palsy (CYPwCP)

but is underused and variably understood by relevant clinicians. Clinicians' difficulties in gaining expertise and confi-
dence in using IGA are multifactorial and related to access for clinical decision-making, limited training opportunities
and inability to translate this training into clinical practice.

Methods The primary aim of this study is to test the feasibility of an educational intervention to advance clini-

cians’ application of gait analysis in CYPwCP, to inform a definitive trial. The secondary aim is to measure the effect
that appropriate IGA training has on physiotherapists'knowledge, skills, confidence and behaviours. This will be a two-
arm feasibility randomised controlled trial with an experimental and control group. The 6-week on-line intervention
uses a multicomponent approach grounded in behavioural change techniques. A repeated measures design will

be adopted, whereby participants will complete outcome measures at baseline, immediately after the intervention
and at 4 months. The primary outcome measures (trial feasibility-related outcomes) are recruitment and engagement.
The secondary outcome measures (trial research-related outcomes) are knowledge, skills, confidence and practice
change. Outcome measures will be collected via online questionnaires and during observed skill assessments. Analy-
sis of data will use descriptive statistics, two-way mixed ANOVA model and qualitative content analysis.

Discussion This study will determine feasibility of the definitive randomised control trial of educational interven-
tion delivered to advance clinicians’application of gait analysis in CYPwCP This study offers the shift in emphasis
from regarding IGA as a tool to a focus on clinicians' requirements for access, training and a well-defined role to opti-
mise utilisation of IGA. The impact of this should be better engagement with IGA and clinical practice change. This
study will contribute to a body of educational research into clinical education of healthcare professionals and IGA
training offering insight into high levels of evaluation evidence including clinical behaviour change.
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Trial registration Protocol has been registered with the Open Science Framework (osf.io/nweg6) in June 2023.

Keywords Instrumented gait analysis, Gait analysis, Cerebral palsy, Physiotherapy, Paediatric physiotherapy,
Educational intervention, Clinical education, Randomised controlled trial, Protocol

Background

The National Institute for Clinical Excellence (NICE)
refers to instrumented gait analysis (IGA) assessment
as a preferable choice prior to gait-improving ortho-
paedic surgery [1]. The impact of IGA on decision-
making in treatment planning and treatment outcomes
for ambulant CYPwCP has been broadly debated in
the literature particularly in areas of orthopaedic deci-
sion-making [2-5] and individually tailored nonsurgi-
cal treatments [6, 7]. Generally, single event multilevel
surgeries (SEMLS) are performed after IGA is con-
ducted as the IGA results can help to determine which
specific soft-tissue or bony surgical procedures should
be performed [8]. Furthermore, studies show that use
of IGA for treatment decision-making has potential to
improve patient outcomes — authors indicate the posi-
tive gait-related outcomes and improvement in gait
parameters when treatment matches IGA recommen-
dations [9-11]. Despite this, more standardised access
pathways for CYPwCP to IGA are yet to be established
[7, 12], and access to the IGA for other professionals
involved in gait management such as physiotherapists
or orthotists and their formal IGA education remains
limited [13]. As a science, gait analysis brings a wide
spectrum of knowledge and skills, making it hard to
educate and successfully integrate it into undergradu-
ate curricula [14]. Clinicians’ difficulties in gaining
expertise and confidence in using IGA are multifacto-
rial and can be related to lack of IGA access for clinical
decision-making, limited training opportunities and
inability to translate this training into clinical practice
[15].

According to research, clinician-centred factors such
as IGA training and affiliation to IGA laboratory [16]
are shown to influence engagement with IGA-derived
recommendations and may therefore impact on patient
outcomes [17].

This indicates a required shift in emphasis from
regarding IGA as a tool providing 3rd party recom-
mendations to a focus on clinicians’ requirements for
access, training and a well-defined role to optimise
utilisation of IGA [17]. This is essential to address in
order to improve inequity of access and patient out-
comes. Findings of our previous research [15, 17] pro-
vided context for the design and delivery of a feasibility
randomised controlled trial (RCT) of an educational

intervention to improve clinicians’ engagement with
the IGA.

Study aims and objectives
The primary aim of this study is to determine the feasibil-
ity of an educational intervention to advance clinicians’
application of instrumented gait analysis in children and
young people with cerebral palsy, to inform the design of
a full trial. Objectives are as follows:

To establish the feasibility of a future randomised con-
trolled trial of educational intervention.

1. Assess the rate of participant enrolment, retention
and compliance with intervention.

2. Assess whether the inclusion and exclusion criteria
for participants are appropriate.

3. Assess whether the duration of intervention is appro-
priate.

4. Assess whether intervention delivery in a virtual
learning environment is feasible and acceptable.

5. Explore if the outcome measures are appropriate for
the study aims.

6. Define the sample size for a definitive trial.

Explore the fidelity of intervention delivery.

8. Further understand the barriers and facilitators of the
intervention.

N

The secondary aim is to measure the effect that appro-
priate IGA training and its delivery has on physiothera-
pists” knowledge, skills and attitudes.

Methods

This feasibility trial protocol follows the SPIRIT state-
ment on defining standard protocol items for clinical tri-
als and its checklist [18] and the CONSORT statement
extension to randomised pilot and feasibility trials and its
checklist [19].

Trial design

This will be a two-arm feasibility randomised con-
trolled trial with an experimental and control group.
The 6-week on-line intervention delivered as part of the
trial is a stand-alone, post-graduate level educational
course called Virtual Gait Analysis Course for Paediat-
ric Physiotherapists (VGAPP). Eligible physiotherapists
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who consent to take part in the study will be randomly
allocated into experimental and control groups. A
repeated measures design will be adopted, whereby par-
ticipants will complete outcome measures at baseline,
immediately after the intervention, and at 4 months.
This will include collection of feedback as part of a full
process evaluation.

The trial will be determined feasible if a priori set cri-
teria based on primary outcome measures and included
in the process evaluation will be achieved at or above
agreed levels (see the ‘Outcome measures’ section of
‘Methods’). After conducting and reviewing outcomes
of the full evaluation process, the decision about deliv-
ery of the definitive trial will be made.
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Figure 1 shows the study flow diagram, and Table 1
indicates the schedule of enrolment, intervention, and
outcome measures [18].

Participants

Study setting

This study will be conducted virtually using Queen Mary
University of London (QMUL) virtual learning environ-
ment (VLE), online questionnaires (SurveyMonkey), and
Microsoft Teams, eradicating the need for participants to
travel, reducing both cost and participants’ time. Partici-
pating clinicians will be working in a variety of settings
(acute and community, special schools, both national
health service and private settings) within the UK, where

Recruitment of participants (n=24)

v

Study advertisement

.

Expressions of interest

s

Eligibility screen, participant information sheet
and consent form sent

Y

Signed consent form received

v

Enrolment and random allocation

Controlarm (n=12)

A 4

Experimental arm (n=12)

Baseline measures taken

!

Continue practice as normal

v

Pre-intervention resources
6 weeks intervention

'

Satisfaction measures

v

Short-term measures taken (immediately after intervention)

Fig. 1 Study flow diagram

v v
Long-term measures taken (4-months follow up)
Pre-intervention resources
6 weeks intervention .
Study flow diagram
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Table 1 Standard Protocol Items: Recommendations for Interventional Trials (SPIRIT) diagram illustrating the study design and

timescales

Design Study period

Enrolment Allocation Baseline Pre-
intervention

Intervention
(experimental) intervention 4 months

End of Follow-up Intervention End of study

(control)

Enrolment

Participant X
recruitment

Eligibility screen  x

Informed consent  x

Allocation X
Intervention

Pre-intervention X
resources

6-week interven-
tion

Live sessions
Assessments

Feasibility out- X X
comes (recruitment)

Feasibility out-
comes (retention)

Feasibility out-
comes (VLE data)

Acceptability X

Process evalu- X X
ation

Demographics X
Attitudes X
Satisfaction

Self-rated knowl- X
edge

Self-rated confi- X
dence

Knowledge test X
Practice change

Intention
to change practice

Economic

VLE virtual learning environment

the data will be collected. Each participant’s data will be
collected under their unique student number. To ensure
anonymity, once data collection is complete, student
numbers will be additionally coded.

Eligibility criteria

The aim of the inclusion and exclusion criteria is to
ensure that participants are actively involved in assess-
ment and treatment of ambulant CYPwCP and have
currently available opportunities to apply the taught
knowledge and skills in their workplace. The eligibility

criteria were reviewed during the stakeholder focus

groups including both clinicians and educators. Focus

groups found inclusion and exclusion criteria appropri-

ate for the feasibility trial (see Supplementary material).
Inclusion criteria are as follows:

+ 18 years of age or older

+ Physiotherapists currently providing assessment
and treatment to ambulant children and young
people with cerebral palsy
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+ Practicing within the UK (any National Health Ser-
vice or private practice setting)

Exclusion criteria are as follows:

+ Outside of UK

+ Not currently employed as physiotherapist or on a
career break

« In rotational posts, where they could rotate to spe-
cialty not managing ambulant CYPwCP

Intervention

Design and refinement

This educational intervention uses a multicomponent
approach grounded in behavioural change techniques
(BCTs). The overall aim of the intervention is to improve
gait-related clinical practice.

Intervention (VGAPP) will be delivered via QMUL
VLE and will comprise of pre-course resources and a
6-week course. Content of the VGAPP course has been
developed based on evidence from the scientific litera-
ture, current best practice and informed by the scop-
ing review [17], qualitative study [15] and results from a
national survey of paediatric physiotherapists in the UK
(unpublished, in review). Stakeholder engagement has
been integral to the research and intervention design,
delivery and evaluation process and included Patient and
Families (PPI-A) interviews and Clinicians and Educa-
tors Focus Groups (PPI-B) (Fig. 2). PPI-A included chil-
dren, young people and their families who have a lived
experience of cerebral palsy and received IGA as part of
management of their condition. PPI-A was involved in
the design of intervention prior to involving clinicians
in order to ensure that the project is centred around the
needs of patients and to ensure that the practice behav-
iour change, and transfer of knowledge will directly ben-
efit patients and their families. Themes, subthemes and
illustrative quotes from patients and parents’ interviews
and changes applied to the intervention and evaluation
content are available in the Supplementary Table 1. PPI-B
were representatives from all UK nations, with a variety

OUTLINE .

Patients & Families

EDUCATIONAL

EDUCATIONAL
INTERVENTION (2)
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of paediatric physiotherapy specialisms, experience levels
and from different work settings, thus providing invalu-
able insight and the opportunity for further refinement of
the intervention design (in the areas of recruitment, eli-
gibility criteria, sample size, control group intervention),
content, delivery and evaluation methods. Themes, sub-
themes, and illustrative quotes from clinicians and edu-
cators focus groups and changes applied to intervention
and evaluation content are available in the Supplemen-
tary Table 2.

Through this process, several changes were imple-
mented to the intervention content and assessment
process in areas of communication, patient/family per-
spectives, orthotics, and linking elements of gait-related
practice to the ICF domains. A detailed PPI involvement
report, including the educational intervention refinement
process is available from the corresponding author on
reasonable request.

Pre-intervention resources

Pre-intervention resources will include the pre-course
manual, ‘meet and greet’ forum and the reading list. Par-
ticipants will be able to complete a self-diagnostic tool to
identify and reflect on their current IGA engagement and
barriers to confident gait-related practice.

Intervention components

The intervention will be a stand-alone, post-graduate
level educational event delivered fully on-line. It will
employ the delivery of weekly on-line plenary sessions
incorporating active learning — synchronous on-line
problem-based learning sessions and seminars inte-
grating elements of experimental learning within the
learning community. These sessions will be delivered
by experienced educators and clinicians working in the
instrumented gait analysis laboratories, with a track
record of delivering education within the field of gait
analysis and paediatric neurodisability. Educators will
be approached via email by the lead researcher. Con-
tent of the intervention will encompass an array of gait
analysis methods and an overview of equipment cur-
rently used in the clinical practice. This will include
but will not be limited to clinical outcome measures,

PPI-B
Clinicians

EDUCATIONAL
INTERVENTION (3)

INTERVENTION (D)

changes

Stakeholder engagement
Fig. 2 Stakeholder engagement

changes
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measurement software, videography techniques and
setup, 3-dimensional motion laboratory equipment,
and laboratory setup (examples of Vicon and Coda-
motion Systems). Intervention will comprise of weekly
tasks (asynchronous) to facilitate revision and appli-
cation in practice and formative assessment/feedback
opportunities (short knowledge quizzes, open ques-
tions within the discussion forum) to support learning
autonomy and facilitate participant’s recall and self-
regulation. Table 2 provides an indicative number of
hours for each activity to give an overall picture of the
workload a participant would be expected to undertake.
The intended learning outcomes (ILOs) have been
designed and benchmarked against the QAA State-
ments Physiotherapy (2001) Academic Content.
Academic content is as follows:

1. Demonstrates an understanding of the interdiscipli-
nary knowledge that underpins gait analysis practice
including elements of human anatomy, biomechan-
ics, and gross motor development: C1

2. Demonstrates an understanding of the principles of
typical gait pattern and how movement patterns are
likely to be affected by some of the childhood dis-
eases: C1

3. Demonstrates an understanding of the available
measurement technologies and the principles on
which they are based: C1

Disciplinary skills are as follows:

4. Applies variety of gait assessment methods in context
of own practice and service delivery: B1 and C2

5. Uses the gait analysis outputs in clinical practice to
aid treatment decision-making and measurement
— in line with clinical reasoning paradigms and evi-
dence-based practice: Al, B1, and C2

Page 6 of 13

6. Communicates assessment findings and gait-related
decision-making effectively with multidisciplinary
team, patients, and families: A2, A3, B2, and C2

Attributes are as follows:

7. Cultivates an individualised, patient-centred approach
to assessment and treatment planning: B2

8. Reflects on own practice to identify the needs within
own role and wider aspects of service delivery: A3,
A4, and B2 (health and social care equivalent B4)

9. Demonstrates a creative drive to implement the
knowledge and skills, improve own practice, and sup-
port development of others: A3, A4, and B2 (health
and social care equivalent B3)

Behaviour change techniques (BCT)

Utilisation of the BCT taxonomy [20] will support refine-
ment of the targeted behaviours. It will also support the
process evaluation analysis to gain understanding of how
the change is expected to take place [21] and related bar-
riers and facilitators of implementing the feasibility trial.
To support knowledge transfer, several behaviour change
techniques will be used in the intervention content.

Prior to the course, participants will gain access to a
diagnostic session to identify potential internal and/or
external barriers to their gait-related practice. They will
be encouraged to set their personal and service goals
and will be supported in making plans for delivery. Par-
ticipants will share their plans and progress as part of the
evaluation process.

A variety of synchronous (problem-based learning ses-
sions) and asynchronous resources (lectures, reading
links and podcasts) will incorporate instruction on how
to perform new or refined gait-related practice behav-
iours. These resources will also support shaping of the
participant’s knowledge through instruction and dem-
onstration on how to perform the behaviours and setting

Table 2 Intervention learning format and an indicative number of hours for each activity

Learning format Module-specific breakdown Hours

Content Seminars/PBL sessions 5
Lectures/plenary 13
On-line live forum interaction

Student/peer learning Discussion/group work

Student independent learning time Pre-session preparations (total) 4
Completing assessments (incl. formative)

Total study hours (6 weeks total) 31

Pre-course preparation 2-4
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clinically oriented practical tasks focusing on the behav-
iour. Throughout the course, participants will be provided
strategies to support behaviours through associations
such as regular prompts and cues, ideas on restructuring
of their clinical environment to improve their gait assess-
ment quality and techniques, or through objects which
could be added into their environment (such as outcome
measure templates — digital and/or printed). A virtual
learning community, created through group chats and
discussion forums, will aim to support emergence of the
identity associated with changed behaviours.

Figure 3 outlines the simplified logic model of the
study.

Control group intervention

To compare the effects of the intervention against usual
practice, participants allocated into the control group
will be asked to continue with their usual practice. At the
point of enrolment, the control group will gain access
to the virtual learning environment and receive basic
orientation resources, but no training or guidance will
be offered during this time. Participants in the control
group will be asked to complete the same measurements
as those in the intervention group and at the same time-
points (Table 1). The control group will be offered the
full intervention after the completion of the third round
of assessments. Provision of educational content and
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its timing in the control group were reviewed during
the stakeholder focus groups including of clinicians and
educators.

Outcome measures
Outcome measures were grouped as primary outcome
measures (trial feasibility-related outcomes) and second-
ary outcome measures (trial research-related outcomes)
collated in Table 3.

Recruitment will be determined as feasible if study is
able to recruit 24 participants within 4 months [22, 23].
Retention rates will be considered at two stages: (1) from
expression of interest to consent — it will be deemed fea-
sible if greater than 50%, and (2) from consent to course
completion — it will be deemed feasible if greater than
75% [24, 25]. Additionally, engagement (participants’
interactions with an online system) data will be collected
during intervention via the analytics tools in the QMUL
Virtual Learning Environment which log the detail of
activity access, time, and completion for each compo-
nent. These analytic tools are part of the general-purpose
dashboard and provide an algorithmic representation of
student online behaviours based on whether the behav-
iour occurred and for how long, rather than quality of
these behaviours. Previous studies show that these ana-
lytics have been positively correlated with student perfor-
mance [26-28]. It will be deemed feasible if the average

Supportfor
educators &
clinical experts

m

planning

MEDIUM TERM LONG TERM OUTCOMES
[ INPUTS ] » [ OUTPUTS ] » [ SHORT TERM OUTCOMES ] » [ OUTCOMES ] » IMPACT
Intervention
Stakeholder refinement
engagement
g Increasein IGA Maintenance of IGA
. understanding & understanding &
Patients & g
) Eligible knowledge knowledge
families participants L3
\ attend
CONTEXT \ CI";"C'at"S & |mprovement of gat- Continuous improvement
educators related practical skills of gait-related practical
\ Intervention skills
\ e
physiotherapists - - - . o
Physiotherapists \ Pre-course Increase in 1GA confidence Conunuousm‘crease in16A Physiotherapistsimprove
don’t engage with " \ manual & confidence their gait-related practice
poor access; educational lead
Lack of gait-related intervention \ 6 week blocks Planning practice change Change in practice
practice confidence; to improve on-line (service development, (service development,
Problems with -1 . . .
o . i b teaching, engagement teaching, engagement with
translating gait- gait-related Educators & including live wgi(h |§Ag) B |gGAg)
related knowledge physiothera clinical experts seminars &
into clinical practice, py practice activities
Lack of appropriate
learning courses [ Virtual Learning ]
Environment
engage IGA outputs for
Administrative assessmentand treatment
support

Intervention available to
broader community

*+9

Ve

Fig. 3 Feasibility RCT study logic model

Protected study time, time in clinic to practice new skills, participants’ motivation, able to liaise and networking, positive institutional cultures supporting change,
access to technology and information governance solutions, financial support to develop / access equipment / services, educators available to deliver sessions,
educators and clinicians understanding the objectives of intervention

ASSUMPTIONS
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Table 3 Summary of primary and secondary outcome measures, hypotheses and analysis methods planned in the study

Variable/task  Hypothesis/target

Outcome measure

Method of analysis

Primary

Recruitment Study will recruit 24 participants

Retention Study will retain 75% of sample
Engagement The average proportion of completed VLE
items will be > 66%
Secondary
Knowledge EG will have improved knowledge scores MCQ test
relative to CG
EG will increase knowledge scores
EG will maintain knowledge scores
Skills EG will have improved practical skills scores  OSCE
relative to CG
EG will increase practical skills scores
EG will maintain practical skills scores
Attitudes EG will have improved gait-related practice

behaviours

interviews

Satisfaction EG will demonstrate a high satisfaction rate

Number of participants
Number of participants
Average proportion of completed VLE items

Questionnaires: Self-reported knowledge
and confidence, practice change, practice
change planning, beliefs, semi-structured

Satisfaction questionnaire

Descriptive statistics
Descriptive statistics
Descriptive statistics

Effect sizes and 95% Cls from repeated
measures ANOVA test and Kruskal-Wallis
H-test

Effect sizes and 95% Cls from repeated
measures ANOVA test and Kruskal-Wallis
H-test

Effect sizes and 95% Cls from repeated
measures ANOVA test

Framework method for qualitative data
(Ritchie 2014)

Descriptive statistics

EG experimental group, CG control group, VLE virtual learning environment, MCQ multiple-choice question, OSCE observed standardised clinical examination

proportion of completed learning sessions and tasks will
be > 66%.

Secondary outcomes are as follows: knowledge, skills,
attitudes, and satisfaction will be collected via online
questionnaires (SurveyMonkey) and during skill tests
(OSCE). Knowledge, skills, and attitudes will be collected
at three timepoints (Table 1).

Baseline (pre-intervention)

+ Questionnaire including background (demograph-
ics, current gait analysis practice, access to IGA
equipment, barriers to gait analysis practice), atti-
tudes (reasons for joining the study, anticipated
changes in practice after the intervention, beliefs),
confidence (self-rated), and knowledge (self-rated
and multiple-choice question test)

+ Objective structured clinical examination (OSCE)
of a patient case: Assessment will be delivered
on-line, recorded and scored against a standard-
ised scoring sheet including gait-related clinical
reasoning and treatment planning based on evi-
dence and findings, problem-solving, systematicity
of approach, ability to link various types of gait-
related information, confidence in engagement with
gait data, analysis of gait graphs, communication
(including use of gait-related terminology, provid-
ing lay explanations to a parent), and implementa-

tion of biopsychosocial model or ICF to decision-
making

Post intervention (immediately after 6-week intervention)

+ Questionnaire including attitudes (planning practice
change, implemented practice change, beliefs), con-
fidence (self-rated), knowledge (self-rated and mul-
tiple-choice question test), and satisfaction (experi-
mental group only)

+ OSCE of a different patient case (scored against the
same criteria as at baseline)

Re-test (4-month post-intervention)

+ Questionnaire attitudes (planning practice change,
implemented practice change, beliefs), confidence
(self-rated), and knowledge (self-rated and multiple-
choice question test)

+ OSCE of a different patient case (scored against the
same criteria as at baseline)

Knowledge and skills retention as well as attitudes
will be measured between timepoints, with a focus on
changes between baseline and immediately post inter-
vention and at 4-month follow-up. Satisfaction question-
naire will contain 28 items, each assessed on a 5-point
Likert scale, related to the relevance and scientific quality
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of the content, the educational structure, and delivery.
Satisfaction feedback will be collected immediately after
intervention delivery (experimental group).

Sample size

Considering the study objectives and recommendations,
the target sample size will be of a minimum 12 partici-
pants per trial arm; therefore, a minimum of 24 in total
is anticipated. Guidance from the National Institute for
Health Research (NIHR) indicates that a sample size of
30 is appropriate to answer the questions posed by a fea-
sibility trial [23]. A lower number of participants will be
better suited for an educational intervention for clinicians
— it will ensure delivery of a high-quality learning experi-
ence and allow for active engagement with tutors during
problem-based learning within the experimental group.
Furthermore, the stakeholder focus groups including of
clinicians and educators reviewed the proposed sample
size and reported it as appropriate for the feasibility trial.

Recruitment

Participants will be recruited via the largest national pae-
diatric physiotherapy network (Association of Chartered
Paediatric Physiotherapists) using bulletins, social media,
and targeted emails to team leads across the UK. The
advertisement will provide general information about the
intervention and the research study together with inclu-
sion and exclusion criteria. Upon expression of interest,
participants will be screened against eligibility criteria,
and the participant’s information sheet and consent form
will be sent to prospective participants via email. Par-
ticipants will return signed consent forms electronically
to the research lead. In line with advice from the Clini-
cian and Educator Focus Group (PPI-B), the recruitment
of study participants will commence early to ensure that
participants are able to make suitable arrangements in
the workplace, such as request study leave and ‘block
time’ to attend synchronous sessions etc.

Participant timeline

Time schedule of enrolment, intervention, and assess-
ments is presented in Table 1. After the eligibility cri-
teria screen and receipt of their written informed
consent, 24 participants will be enrolled to the study.
After random allocation to the trial arms, participants
will receive access to the password-protected online
platform hosted by Queen Mary University of London.
All participants will be asked to complete the baseline
assessment including the questionnaire (background,
attitudes, knowledge, and skills) and objective struc-
tured clinical examination (OSCE) of a patient case
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(assessment will be delivered on-line, recorded, and
scored against standardised scoring sheet). After com-
pleting the baseline assessment, participants assigned
to the experimental arm will gain access to the pre-
course learning resources (6 weeks prior to start of the
course). The experimental group will commence the
6 week blocks of intervention including pre-recorded
resources, problem-based learning tasks, discussion
forums, and live sessions. At 6 weeks, participants from
both arms will be asked to complete the second assess-
ment including the questionnaire (attitudes, knowledge
and skills, and satisfaction scores in experimental group
only) and the second OSCE of a patient case. Four
months after the intervention, participants in both trial
arms will be asked to complete the third assessment
including the questionnaire (attitudes, knowledge, and
skills) and the OSCE of a patient case. Once all the
data is collected, participants in the control group will
gain access to the prereading resources and start the
6-weekly intervention sessions.

Assignment of intervention
Allocation, concealment mechanism, and implementation
Participants who meet the inclusion criteria and return
the consent form will be assigned an ID number in the
Microsoft Excel spreadsheet. Participants will be assigned
to groups randomly. In case there are more eligible physi-
otherapists than spaces, participants will be chosen by
the number generation software which will be used in the
allocation process. This will be conducted by an external
person not related to the study or the research team. To
avoid contamination, participants from the same health-
care trusts will be randomised to the same group.
Information about group randomisation will be pro-
vided in the participant’s information sheet. Participants
in this study will not be blinded to the group allocation
or deceived. This was discussed in the stakeholder focus
groups who agreed that in the context of clinical practice,
deceiving participants could mean a loss of their study/
annual leave if pre-booked specifically to attend the
intervention as well as potential cancelations of clinics
in the control group. Participants will be informed about
their allocation at the time of receiving instructions with
the QMUL VLE platform access. At this time, the con-
trol group will be informed about timings of gaining their
access to the full intervention and all resources provided
to the experimental group after final assessments are
completed. Participants will be informed that they are
free to withdraw at any time without needing to provide a
reason and with no penalties or detrimental effects.
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Data collection, management, and analysis

In line with accepted practice for feasibility studies, no
power analysis will be conducted, and all analyses will
be exploratory only [29]. Data analysis will be performed
after the last trial participant has completed final assess-
ments (outcomes at 4 months post intervention). Data
will be managed initially in Microsoft Excel software and
analysed using IBM SPSS statistics software. Table 3 pro-
vides a summary of outcome measures, hypotheses, and
analysis planned in the study.

Data management and research governance

A baseline table (descriptive statistics and frequencies)
will compare the demographic and clinical characteris-
tics including gender, age, experience, education, practice
setting, contract type, study leave availability to partici-
pate in intervention, access to equipment, and gait analy-
sis training. The primary outcomes will be reported using
descriptive statistics. The quantitative variables will be
presented as means and standard deviations.

A preliminary analysis of between-group differences will
be conducted to determine the range of potential effect
sizes from repeated measures ANOVA. Feasibility out-
comes will be presented as number of participants meet-
ing the a priori definitions. Kendall’s tau-b (7)) correlation
coefficient will be used to measure of the strength and
direction of association that exists between two variables
measured on at least an ordinal scale. To explore the extent
and patterns of missing outcome data, we will report the
proportion of missing values per item and the proportion
of participants who will complete all items on the question-
naires. The proportion of missing data will also be reported
for the other key outcomes and compared between the par-
ticipants from intervention and control groups.

Qualitative data will be analysed according to the
framework approach [30], a realist approach located
within an interpretivist frame. The opinions and experi-
ences of participants will be explored to understand any
barriers and facilitators related to running of the educa-
tional intervention. During active familiarisation, the tex-
tual data will be coded, and codes will be organised into
themes and subthemes to construct a thematic frame-
work to aid indexing. To ensure rigour and consistency,
the analysis process will undergo investigator triangula-
tion. In this process, different observers, examiners, and
analysts will compare and check data collection and/or
interpretation [30, 31]. Qualitative data will be presented
as quotes and descriptive summaries.

Process evaluation and implementation outcomes
The process evaluation has been informed by Medi-
cal Research Council guidance on process evaluation
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of complex interventions [32, 33] and the Implemen-
tation Outcome Framework (IOF) [34]. Proctor et al.
described eight implementation outcomes in the IOF:
acceptability, adoption, appropriateness, feasibility, fidel-
ity, implementation cost, penetration (or coverage), and
sustainability. Each of these implementation outcomes
aligns with important considerations for trial design and
implementation; however, the ‘adoption’ outcome does
not directly align with process evaluation of our current
feasibility trial design and delivery, as it is not offered
by other educational providers. Therefore, seven out of
eight implementation outcomes will be included in this
process evaluation. Acceptability of the intervention
and of the assessments will include data on the dura-
tion, content, and delivery methods (including satisfac-
tion scores). Synthesis of satisfaction scores, feedback,
and reports on participants’ logistics related to taking
part in the trial (protected study time, ensuring oppor-
tunities in practice, assessment burden) will be carried
out. The findings will be supplemented with observations
made by the researchers, educators, administrative staff,
and examiners throughout the implementation of the
intervention. Collectively, these will provide information
on the acceptability of the trial measurements and the
intervention. Feasibility measures will include participant
recruitment rate, retention, and engagement thresholds
as described in the ‘Methods’ section. The process evalu-
ation will include analysis of proportion of eligible par-
ticipants being offered trial and, if possible, proportion of
participants in the population represented by eligibility
criteria (coverage).

Baseline comparisons will be conducted to detect any
substantial differences between participants recruited
from the control and intervention arms. Sample size
and anticipated effect size defined for the definitive trial
will be reviewed and assessed for feasibility. Participant
withdrawals and number of participants lost to follow-up
(and where possible reasons and participants’ key base-
line characteristics) will be analysed. The study protocol
adherence will be reviewed within the research team.
Fidelity to the trial protocol including follow-up, dosage
of the intervention, crossover between study arms, and
adherence to intervention delivery plan will be assessed
against study protocol and participant timelines. Any
changes to the protocol will be reported.

Furthermore, appropriateness of the trial design for
the trial aim, inclusion and exclusion criteria, outcome
measures, and intervention components will undergo an
exploratory analysis of participants’ outcomes, engage-
ment with content, and assessments, together with
qualitative analysis of participants and educators’ feed-
back. Sustained participant interest throughout the
trial period and sustained staffing levels to deliver and
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facilitate participants’ learning journey during interven-
tion will be explored to inform the sustainability criteria
for the definitive trial. The implementation cost analysis
will be explored with the aim to inform the design of a
full cost-utility analysis alongside a future definitive trial.
Implementation cost will include the cost of administra-
tion involved in running the trial and cost related to pro-
duction and delivery of the intervention and assessment
components — such as speaker fees, and OSCE examin-
ers and moderators will be reviewed.

In addition, the COM-B model and the behaviour
change techniques taxonomy (BCTT) [35], widely used
frameworks in behaviour change and implementation
research, will support the process evaluation analysis and
an in-depth exploration of the barriers and facilitators of
implementing the feasibility trial.

Discussion

This article describes the protocol of a study evaluating
the feasibility of conducting definitive RCT of the educa-
tional intervention for paediatric physiotherapists work-
ing with ambulant CYPwCP in the UK. This feasibility
study was designed to assess predefined criteria related
to the evaluation design (such as reducing uncertainty
around recruitment, retention, choice of outcomes,
analysis) and the intervention (its content and delivery,
acceptability, adherence, cost-effectiveness, etc.) in line
with the current guidance [32, 33].

The educational intervention planned for this trial
intends to integrate the complexity of knowledge, skills
within the realities of clinicians’ practice to support
knowledge translation to influence the practice behaviour
change. Due to its complexity, the design of the study
was preceded by in-depth research studies of the inter-
vention’s context and implementation factors within the
clinical practice reality of paediatric physiotherapists.
This included close collaboration with stakeholders —
patients and their families, clinicians, and clinical educa-
tors [33].

The need for gait analysis training was clearly identi-
fied in previous study of physiotherapists in the UK [13].
Despite extensive gait-related practice [36, 37], evidence
of how paediatric physiotherapists engage with instru-
mentation or access the IGA training is sparse. There are
currently many gait-related courses available world-wide
delivered by a variety of providers specifically targeting
this clinical group (CMAS workshop 2023). Although
there is a rich training offer, the impact of training on
skills and behaviour, evaluation of needs, and barriers to
knowledge transfer are not addressed in the current lit-
erature showing an evidence gap (CMAS 2023 education
workshop). The impact of existing educational interven-
tions is rarely reported [38, 39] and concerns low levels of
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evaluation evidence, omitting evaluation clinical behav-
iour change or organisational impact. Our previous stud-
ies show that transfer of gait-related knowledge from the
classroom to the clinic room also poses challenges to cli-
nicians at different levels of practice expertise [15]. The
lack of institutional resources (financial, such as availabil-
ity of funding for staff’s training or limited study leave),
spatial and temporal to promote implementation of new
procedural skills and motivation to engage with learning,
may also influence low uptake of professional training.

One of the main challenges will be associated with
possible low uptake in the study and high drop-out rate.
High work pressures and limited time to study may result
in reduced opportunity or willingness to participate in
the intervention and multiple assessments.

Limitations

Participants in this trial will not be blinded to allocation.
After discussions within the research team and stake-
holder focus groups, it was decided that if a participant
secures study leave to take part in the 6-week interven-
tion (potentially taking time off clinical work which may
lead to cancellation of clinics) and would not receive the
intervention due to allocation to the control group — this
may result in loss of study leave and could have a poten-
tially negative impact on the patient’s care by added wait-
ing time.

The intervention lead is a paediatric physiothera-
pist experienced in gait-related practice which may be
a source of potential bias. To mitigate this risk, multiple
educators and clinical experts will be appointed to co-
deliver the intervention, and additional examiners and
moderators will be blinded to participants’ allocation.
The intervention lead will keep a reflective diary and will
have access to de-brief meetings within the research team
[40]. Involvement of a considerable number of experts
co-delivering the content of the intervention may pose
risk to intervention integrity. To mitigate this risk, the
intervention lead will be providing detailed 1:1 briefing
about the study, targeted behaviours, session aims, and
ILOs.

Generalisability
A relatively small sample planned for this feasibility study
may pose questions regarding the applicability of find-
ings to the future definitive trial and other studies. To
ensure that the feasibility sample is representative of the
UK paediatric physiotherapists, the study will be broadly
advertised to reach therapists in all four UK countries
and across the healthcare sectors.

Despite the extensive context research, a wide array of
primary and secondary outcome measures planned to
be used in the process evaluation, there may be factors
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influential to the trial but not be captured by the feasibil-
ity testing. Use of MRC guidance on process evaluation
of complex interventions [32, 33] and the IOF [34] will
ensure thorough investigation of the change mechanisms
and how the effects will occur [32, 41]. Furthermore, the
COM-B model and BCTT [35] are useful tools to charac-
terise the targeted behaviours and content of educational
interventions focused on continuing professional devel-
opment in healthcare [42]. These were used throughout
design of the study and will support the process evalu-
ation to further advance understanding of their mecha-
nisms of action.

With the detailed planning of this protocol and care-
ful consideration of challenges and limitations, this study
will offer essential preliminary data about the feasibility
of implementing the VGAPP intervention to improve
gait-related practice of paediatric physiotherapists in the
UK. Study findings will provide a comprehensive under-
standing of whether a full randomised control trial is
viable and identify any areas which could be enhanced.
Furthermore, this study will contribute to a body of edu-
cational research into clinical training of healthcare pro-
fessionals and IGA training.
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