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Abstract

Objectives Describe the development and delivery of the interventions in the Ankle Fracture Treatment Enhancing Rehabilitation 
(AFTER) trial, a randomised controlled trial comparing the effectiveness of supervised versus self-directed rehabilitation for adults aged 
≥50 years with an ankle fracture.
Design Intervention development.
Setting UK National Health Service (NHS) hospitals.
Method We developed the interventions in stages. First, we reviewed two UK clinical guidelines and the existing research evidence. We 
then conducted a clinical practice survey (n = 59 physiotherapists) to inform a stakeholder meeting which identified key intervention 
components. Subsequently, we designed the interventions, tested them in a pilot trial (n = 61 participants), then refined them for the 
definitive AFTER trial.
Results/findings The definitive AFTER trial interventions start after randomisation, which occurs when the participant’s cast/boot is 
removed and weightbearing and ankle movement restrictions are lifted. Participants allocated to self-directed rehabilitation receive a high- 
quality advice workbook, a progressively challenging self-directed exercise programme that they follow to self-manage their recovery, and 
strategies to encourage exercise adherence. Supervised rehabilitation participants receive a high-quality workbook, then 4 to 6 one-to-one 
face-to-face/remote sessions with a physiotherapist. The physiotherapist provides specific advice, home exercises, and uses strategies to 
facilitate adherence to prescribed exercises. The supervised rehabilitation intervention is tailored to individual participants during review 
sessions.
Conclusions The definitive AFTER trial will provide high-quality evidence to guide rehabilitation provision for older adults with an ankle 
fracture. Results are anticipated in 2025.
Trial Registration Number ISRCTN registry (identifier: ISRCTN11830323).

Contribution of the Paper 

• Although ankle fractures commonly affect older adults and their recovery is usually incomplete, the most effective rehabilitation for these 
patients remains unknown.

• The Ankle Fracture Treatment Enhancing Rehabilitation (AFTER) trial is a large multicentre randomised controlled trial comparing 
supervised versus self-directed rehabilitation for older adults.
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• In accordance with current complex intervention development guidance, this paper describes how we developed the AFTER trial in
terventions and how they are delivered.

• This transparent reporting will enable readers to understand the evidence and theory underpinning the AFTER interventions and aid future 
implementation of the intervention shown to be most effective.

© 2025 The Author(s). Published by Elsevier Ltd on behalf of Chartered Society of Physiotherapy. This is an open access article under the 
CC BY license (http://creativecommons.org/licenses/by/4.0/). 
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Introduction

Ankle fractures represent 9% of all fractures presenting 
to UK secondary care hospitals [1] and mainly affect 
women aged ≥50 years [2]. Initial treatment is either sur
gical fixation or non-surgical with a cast or boot. Most 
patients then have ankle movement and/or weight bearing 
restrictions that last for about six weeks. Regardless of the 
initial treatment approach, older adults with an ankle frac
ture normally do not regain pre-injury ankle function [3]. 
Common post-injury impairments include muscle atrophy 
[4], joint stiffness [5], and difficulty walking [6]. The aim of 
rehabilitation, once restrictions outside the cast/boot are 
lifted, is to reduce pain and restore function by targeting 
these and other modifiable impairments.

In our trial of surgery versus close contact casting for 
older adults with ankle fractures in the UK National Health 
Service (NHS), roughly two thirds of participants were 
referred to physiotherapy as part of their usual care [7]. 
However, physiotherapy referral patterns and the number of 
physiotherapy sessions provided varied within and between 
hospitals [7]. This variability likely reflects the limited 
high-quality evidence to guide rehabilitation provision for 
older adults with an ankle fracture after the initial im
mobilisation period [8].

Previously, we conducted an external pilot randomised 
controlled trial (RCT) which showed a definitive RCT com
paring rehabilitation approaches for older adults after ankle 
fracture was feasible [9]. Findings from that pilot have informed 
the definitive Ankle Fracture Treatment Enhancing Rehabilita
tion (AFTER) trial: a parallel, two-group, superiority RCT 
evaluating the clinical and cost-effectiveness of supervised (4 to 
6 physiotherapy sessions) versus self-directed rehabilitation 
(provision of self-management materials) in improving ankle 
function for people aged ≥50 years. Full details are in the 
published protocol [10]. Following current complex interven
tion development guidance [11], this paper aims to describe 
how the definitive AFTER trial interventions were developed 
and how they are delivered.

Methods

We briefly described the design and delivery of the inter
ventions for the AFTER pilot RCT in the published protocol 

and results for that study [9,12]. Here, we fully describe how 
we developed the finalised interventions for the definitive 
AFTER trial and how these interventions are delivered.

In line with the Medical Research Councilʼs guidance 
for developing and evaluating complex interventions [13], 
we developed the supervised and self-directed rehabilitation 
interventions in stages. First, we reviewed clinical guide
lines and the existing research evidence. We then conducted 
a clinical practice survey to inform a stakeholder meeting 
which identified key intervention components. Subse
quently, we designed the interventions and tested them in a 
pilot RCT. Finally, we refined the interventions for the 
definitive trial based on findings from the pilot RCT and an 
embedded qualitative study. Throughout, we aimed to en
sure interventions were reproducible, scalable, and deli
verable in the context of the UK NHS.

The intervention development process is described 
below. An overview is depicted in Fig. 1.

Intervention development

Phase 1a: clinical guidelines
To our knowledge, only two UK ankle fracture man

agement guidelines existed at the time of intervention de
velopment [14,15]. In these, the only recommendations 
about rehabilitation after the acute injury period are that 
patients should be advised about their expected recovery 
and be able to re-access fracture services if they have 
problems [14,15].

Phase 1b: research evidence
Ankle fracture rehabilitation. The 2012 Cochrane review of 
adult ankle fracture rehabilitation found no evidence for 
stretching, exercise or manual therapy after the removal of 
immobilisation [8]. Only one RCT included in that review 
[16] compared different volumes of physiotherapy, finding no 
difference between a comprehensive 12 week exercise 
programme and usual care. However, usual care participants 
received on average 7 physiotherapy sessions (physiotherapy 
group received an average of 17 sessions). There were also 
potential biases related to allocation concealment and 
incomplete outcome data [8], limiting inferences about the 
comparative effectiveness of the interventions.

Our 2020 systematic review of exercise interventions for 
lower limb or pelvic fragility fractures [17] identified one 
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new ankle fracture RCT, the EXACT trial [18]. This trial 
found that an intervention comprised of multiple phy
siotherapy sessions of advice and prescribed home exercise 
was not more effective than one session of advice in im
proving activity limitations or quality of life. However, 
36% of participants in the advice only group accessed out- 
of-trial physiotherapy. Most participants were also aged 
under 50 years, so findings may not be generalisable to 
older adults with an ankle fracture who typically have a 
worse outcome [19]. In the EXACT trial, the higher dose 
intervention may also have been suboptimal. There were no 
high-level impact exercises, like running, and physiothera
pists could not prescribe any exercises outside the stan
dardised intervention, even if indicated. This may have 
affected functional restoration for some participants. Fur
thermore, behaviour change strategies to support exercise 
adherence, like goal setting and providing an exercise diary, 
were not used, potentially explaining why no between 
group difference in exercise adherence was observed.

AFTER intervention targets. Ankle fractures can result in 
various physical (described previously) and psychological 
impairments. In older adults, physical impairments may 
have a more pronounced impact due to reduced 
physiological reserve [20], with associated impacts on 
function and falls risk. After this injury, these patients 
have also reported experiencing loss of confidence, fear of 
falling, and fear of re-injury [21]. When designing the 
AFTER interventions, we considered the range of 
impairments that occur after ankle fracture and 
orthopaedic injury. Those targeted are described below.

Phase 2a: clinical practice survey
Given the limited evidence to guide rehabilitation for older 

adults with ankle fractures, capturing UK physiotherapists’ 
rehabilitation practice was important to inform the interven
tion development process. Originally, we planned to evaluate 
rehabilitation in patients after ankle fracture fixation surgery 

only. So, in 2016, we circulated an online survey of UK 
physiotherapists’ management of this patient group via social 
media, special clinical interest groups, and at academic con
ferences. Fifty-nine physiotherapists responded (respondents 
(n) working in England = 54, Wales = 3, Scotland = 2, and 
Northern Ireland = 0). Respondents mostly worked in NHS 
primary (26/59, 44%) or secondary care (27/59, 46%), and 
61% (36/59) worked at NHS Agenda for Change band 7 or 
higher. The survey findings, along with physiotherapists’ re
ported reasons for this variation, were taken through to the 
stakeholder intervention development meeting. For example, 
51% of physiotherapists reported they saw younger and older 
adults for a different number of sessions with some treating 
younger patients more often than older patients and others the 
opposite. The characteristics of survey respondents and key 
survey findings are presented in Supplementary file 1.

Phase 2b: stakeholder meeting
To increase the chances that the interventions would be 

acceptable to patients and clinicians and deliverable in the 
NHS, input from a range of stakeholders was important. On 
the 24th of November 2017, we held an intervention de
velopment meeting for our pilot trial, attended by phy
siotherapists, surgeons, nurses, occupational therapists, and 
patient and public representatives. Invited healthcare pro
fessionals were identified from relevant clinical specialist 
interest groups and the authors’ personal contacts. Patient 
and public involvement (PPI) representatives were invited 
from the UK Musculoskeletal Trauma PPI group.

Before the meeting, delegates completed a questionnaire 
asking them to identify important aspects of ankle fracture 
rehabilitation. At the meeting, questionnaire results, clinical 
practice survey findings, and the rationale for comparing 
two rehabilitation interventions with different volumes of 
physiotherapy in a pilot trial were presented. In small 
groups, meeting delegates then ranked, in order of im
portance, options for the volume of physiotherapy and 
components for an intervention called ‘best-practice 

Fig. 1. Overview of the intervention development process.
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advice’. Groups then discussed their choices with all dele
gates in order to achieve consensus. We also sought dele
gates’ feedback on an intervention involving multiple 
physiotherapy session of progressively challenging and 
tailored home exercise called ‘progressive exercise’ e.g., 
practical challenges for patients and clinicians, what advice 
to include, and other possible intervention components that 
should be added.

Following this meeting, two physiotherapists on the re
search team (DJK and CPF) with experience of treating 
older adults with ankle fractures in the NHS discussed the 
consensus findings. The senior author (DJK) made the final 
decision about intervention content and designed the in
tervention materials.

The ‘best-practice advice’ intervention involved one session 
with a physiotherapist (with ≤2 optional extra sessions) who 
introduced a high-quality paper workbook of self-management 
advice and a self-directed exercise programme of progressively 
challenging ankle movement, calf muscle strengthening, and 
static balance exercises which participants followed to self- 
manage their recovery. For the ‘progressive exercise’ inter
vention, participants received a paper workbook of self-man
agement advice and ≤6 sessions with a physiotherapist who 
supervised their recovery and prescribed home balance, gait, 
and intense lower limb resistance exercises. Behavioural stra
tegies to promote exercise adherence were used as well. 
Further details are in the published report [9].

Phase 3a: pilot RCT and qualitative study
To assess if a definitive trial was feasible, we compared 

‘best-practice advice’ with ‘progressive exercise’ in an 
external pilot RCT, recruiting 61 patients aged ≥50 years 
with an ankle fracture from five NHS hospitals [9]. An 
embedded qualitative study investigated the experiences of 
physiotherapist intervention providers and participants [22]. 
Findings indicated the definitive trial was feasible but minor 
intervention modifications were required. These are dis
cussed below.

Phase 3b: refinements for the definitive trial
In the pilot trial, interventions started at the participants’ 

first physiotherapy session. However, in some cases, this 
first session was several weeks after restrictions outside the 
cast/boot were lifted, potentially delaying recovery. 
Consequently, in the definitive trial, interventions start after 
randomisation which occurs when these restrictions are 
removed. An additional problem in the pilot trial was the 
similar number of physiotherapy sessions received by par
ticipants in both interventions. To address this, we modified 
the interventions to test different treatment pathways and 
ensure a clearer difference between treatment groups. ‘Best- 
practice advice’ participants no longer attend phy
siotherapy, instead they receive materials which they use to 
independently manage their recovery, and ‘progressive 
exercise’ participants now attend 4–6 physiotherapy ses
sions. The interventions were also renamed ‘self-directed’ 

and ‘supervised rehabilitation’ respectively, to better reflect 
their key distinguishing feature.

The intervention materials provided to the participants 
were also refined. For example, we added advice about 
expected recovery trajectories because concern about pro
gress was the main clinical reason ‘best-practice advice’ 
participants attended additional physiotherapy sessions in 
the pilot trial. ‘Supervised rehabilitation’ physiotherapy 
sessions can also be provided by phone/video to address the 
main reason eligible participants declined participation in 
the pilot i.e., unable to attend physiotherapy at the partici
pating site. The ‘supervised rehabilitation’ intervention was 
also streamlined (e.g., removing an assessment of partici
pant’s confidence to adhere to exercise) because some 
physiotherapists who provided the ‘progressive exercise’ 
intervention in the pilot felt it was too time consuming to 
implement clinically [22].

Phase 3c: patient and public involvement
The UK Musculoskeletal Trauma PPI Group provided 

input into the definitive trial’s development and design. 
Building on PPI support in developing the pilot trial in
tervention materials, three members of the public reviewed 
the exercises in rehabilitation workbooks (described below) 
and one reviewed the online version of the workbook, 
providing feedback on content and formatting. PPI partners 
were representative of the trial’s target population i.e., aged 
≥ 50 years.

AFTER interventions

Intervention reporting follows the template for inter
vention description and replication (TIDieR) [23] and the 
Consensus on Exercise Reporting Template (CERT) [24]. 
Table 1 provides an overview of the interventions.

Reflecting this trial’s pragmatic design, physiotherapists 
who provide the supervised rehabilitation intervention do 
not require specific experience in managing ankle fracture 
patients, but their year of qualification and average number 
of ankle fractures treated per week are recorded for study 
reporting.

Before providing the interventions, physiotherapists 
undergo training that lasts about two hours and covers the 
trial’s background, an overview of the interventions, de
livery of the supervised rehabilitation intervention, and 
study documentation. Initially, a physiotherapist on the re
search team (CPF) provided training to sites online, except 
one site where training was face-to-face. Once these initial 
training sessions were completed, training materials were 
refined and training provided to the remaining sites via pre- 
recorded videos on the study website. This allows phy
siotherapists to complete training at their own time and 
speed and to revisit training videos in future. All trained 
physiotherapists are sent an intervention delivery manual 
and encouraged to contact the trial team with any inter
vention queries.
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Table 1 
Overview of the AFTER interventions according to the TIDieR criteria. 

TIDieR item Supervised rehabilitation Self-directed rehabilitation

Why Follow-up appointments enable physiotherapists to review 
participants and provide individually tailored advice and exercise 
which could improve outcomes.

Independent management of recovery by 
patients, guided by high quality materials, avoids 
the burden of attending physiotherapy 
appointments and could reduce costs.

What

Materials: participants Paper workbook divided into 2 sections. Section 1 contains advice and 
basic initial exercises. Section 2 contains materials physiotherapists use to 
deliver the intervention: a goal setting section, an action planner, an 
exercise diary, and a menu of exercises that physiotherapist prescribe 
exercises from. Exercises have pictures and written instructions. The 
workbook is also available in an online version.

Workbook (a paper and online version including 
exercise videos is available) of self-management 
advice, a progressively challenging exercise 
programme, a goal setting section, and an 
exercise diary.

Materials: physiotherapists All physiotherapists receive a manual concisely describing 
intervention delivery. Physiotherapists whose training is via pre- 
recorded videos can also revisit these videos whenever they want to.

N/A

Procedures After randomisation, a healthcare professional introduces the paper 
workbook and refers the participant to physiotherapy. The participant 
starts their recovery by following the advice (see Table 2) and initial 
exercises in the workbook (see Supplementary file 2).

Same as supervised rehabilitation except 
participants are not referred to physiotherapy and 
manage their recovery independently by following 
the workbook advice (Table 2) and a progressively 
challenging exercise programme (Table 4).

Who provided A healthcare professional/researcher usually a surgeon, physiotherapist or 
nurse, introduced the workbook. 
Fully qualified physiotherapists working in participating sites’ 
musculoskeletal outpatient physiotherapy services provide supervised 
rehabilitation. No specific expertise is required but all treating 
physiotherapists were provided with trial-specific training in the 
intervention.

Workbooks are introduced by the same people as 
supervised rehabilitation.

How Workbooks are provided face-to-face or posted if participants are 
consented remotely. 
Physiotherapy sessions are one-to-one and either face-to-face or by 
video or telephone call.

Workbooks provided as per supervised 
rehabilitation.

Where Intervention workbooks are provided after randomisation, normally 
occurring in outpatient fracture clinics. 
Face-to-face sessions occur at participating sites’ physiotherapy 
departments. Participants decide where to perform prescribed exercise.

Same as supervised rehabilitation for the 
workbooks.

When and how much First session is ≤21 days of randomisation depending on local 
appointment availability. 4 to 6 physiotherapy sessions are provided 
over 3 months from the first session. Session frequency is at the 
discretion of the physiotherapist.

N/A

Tailoring Advice: physiotherapists can re-emphasise any workbook advice or 
provide any individual advice judged relevant. 
Exercise: physiotherapists can prescribe up to 5 exercises per session. 
1 must be a strengthening exercise and no more than 1 can be a 
“bespoke” exercise. 
Physiotherapists may provide other treatments as long as the core 
intervention components are delivered

Exercise: only certain participants progress to the 
impact exercise category and to different 
exercise levels within exercise categories 
(see text).

Modifications In June 2023, we sent an infographic to physiotherapists summarising 
key intervention components for quick reference in clinic.

N/A

How well

Planned: physiotherapists A treatment delivery form records if participants received the correct 
workbook. 
See quality assurance section in text for monitoring of 
physiotherapists’ fidelity to supervised rehabilitation.

As per supervised rehabilitation for receipt of 
correct workbook.

Planned: participants Participant-reported exercise frequency is measured 2, 4 and 6 months after randomisation in follow-up questionnaires.

Actual: physiotherapists 
and participants

Intervention fidelity results will be reported in the main results paper.

N/A: not applicable; NHS: National Health Service.
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Supervised rehabilitation
The intervention starts after randomisation when parti

cipants’ have their cast/boot removed and weight-bearing 
and ankle movement restrictions discontinued. This usually 
occurs in fracture clinic six weeks after injury/surgery (as 
per study eligibility criteria, this must be 4 to 10 weeks after 
injury/surgery). A healthcare professional or researcher, 
typically whoever obtained informed consent, introduces 
the supervised rehabilitation workbook, briefly explains it, 
and encourages the participant to implement the advice and 
basic initial exercises (see Supplementary file 2) within. 
The advice in both intervention workbooks (see Table 2) is 
the same apart from some intervention specific details about 
the exercises and physiotherapy.

Participants are told to bring their workbook to phy
siotherapy sessions as it also contains the materials to 
support exercise adherence (described below) and the menu 
of exercises that physiotherapists need to deliver the inter
vention during treatment sessions. Participants are given a 
paper workbook because delivering an intervention using 
an exclusively online workbook is not yet feasible across all 

physiotherapy departments. However, an online workbook 
is available for participants who wish to use this with their 
paper version, the main difference being the availability of 
exercise videos on the online version.

Participants are then referred to physiotherapy. The first 
session is as soon as possible and ideally within 21 days of 
randomisation.

Structure. Participants receive 4-6 one-to-one physiotherapy 
sessions over three months from the initial session. Follow-up 
sessions enable physiotherapists to re-assess participants, 
provide advice/reassurance, progress exercises, and revisit 
behaviour change strategies to help exercise adherence if 
required. Session frequency and mode (i.e., face-to-face or by 
telephone/video call) are whatever would normally be used for 
that participant. Initial sessions are ≤60 minutes and follow-up 
sessions ≤30 minutes.

Assessment and advice. In addition to their normal 
assessment, physiotherapists review participants’ gait, mobility 
aids, and stair climbing where relevant due to the significant 

Table 2 
Advice in the AFTER intervention workbooks. 

Section Contents

Introduction Explains the content and purpose of the workbook

About your ankle Explains basic bony anatomy of the ankle

What is an ankle fracture? Explains what an ankle fracture is and initial treatment i.e., surgical or non-surgical

What can I expect after an ankle 
fracture?

Explains:
• Common symptoms after ankle fracture
• Normal fracture healing and recovery timeframes

What can I do to help my ankle get 
better?

Consisting of:
• Pain management strategies which covers medication, using cold, and flare-up management
• Managing dry skin
• Managing scars where relevant
• Managing swelling
• Walking advice which covers usual timeframes for restoration of normal gait, weight bearing, how to use 

crutches and sticks, and the importance of progressively increasing walking time along with guidance
• How to ascend/descend stairs using crutches
• Weaning from ankle support/splints

Returning to normal activities Explains the negative consequences of fear avoidance behaviours and positive consequences of gradually 
increasing activity levels

Work Signposts participants who are concerned about returning to work to sources of support

Driving Return to driving guidance with links to further information from the DVLA and the Highway Code

Exercisea Covers:
• How exercise will help
• How long exercises should be done for
• Guidance about acceptable levels of pain during and after exercise
• How to do exercises
• How often to do exercises

What to do if you have problems Explains normal duration and trajectories of recovery and who to contact if there are concerns

Physiotherapyb Explains what physiotherapy entails, the importance of attendance, and reminds participants to bring their 
workbook to sessions

DVLA: Driver and Vehicle Licensing Authority.
a Details specific to the supervised and self-directed rehabilitation interventions. 
b Only in supervised rehabilitation intervention workbook.   
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impact impaired mobility can have after ankle fracture [21]. At 
the first session, physiotherapists reinforce the workbook advice 
about managing pain, progressively increasing walking, and 
restoring normal activities gradually. At follow-up sessions, 
advice focusses on ensuring participants are resuming normal 
activities—a key aim of the intervention. Throughout, 
physiotherapists can highlight any other advice from the 
workbook or provide any additional tailored advice deemed 
relevant.

Exercise prescription. Physiotherapists prescribe exercises 
from a menu of stretching, balance, strengthening and impact 
exercises in the participants’ workbook (see Supplementary 
file 2). Exercise options aim to cater for variability in 
participants’ physical capabilities, activity goals, and stages 
of recovery. In keeping with our focus on deliverability, 
exercises require no or minimal equipment. Physiotherapists 
are encouraged to select exercises using their clinical 
judgement and considering individual participants’ 
preferences and activity goals as this is a key distinguishing 
feature from self-directed rehabilitation.

Physiotherapists can prescribe up to five exercises per 
session, limited in number to support adherence [25]. At least 
one exercise must be from the strengthening category and 

prescribed following guidelines to increase muscle strength 
(i.e., 1 to 3 sets, 8 to 12 repetitions, ≥3 times per week not all 
on consecutive days) [26]. To ensure strengthening exercises 
are sufficiently intense to stimulate improvements i.e., the 
“overload” exercise principle [26], participants perform 2 to 3 
repetitions of prescribed strengthening exercises and rate their 
effort on a modified version of Borg’s 11-point scale of per
ceived exertion [27] (see Supplementary file 3), validated for 
measuring resistance exercise intensity [28]. The effort should 
be 5 to 7 and the exercise is modified or an alternative selected 
if necessary until this is achieved. For time efficiency, the 
scale is not used after session 1 if the physiotherapist is con
fident the participant knows how intense strengthening ex
ercises should be and the participant no longer wishes to use it.

One “bespoke” exercise not on the exercise menu may 
be prescribed per session if judged necessary to help the 
participant achieve their activity goal(s). This aims to ac
count for anticipated variability in activity goals and to keep 
the exercise menu concise enough that it is easy to use.

For each prescribed exercise, physiotherapists write in 
prescription parameters (repetitions, sets/time, times per 
day, times per week) which are at their discretion (except 
for strengthening exercises) on the corresponding exercise 
sheet along with optional “make harder by” instructions and 

Table 3 
Behaviour change techniques in the AFTER interventions. 

Behaviour change 
technique

Supervised rehabilitation Self-directed rehabilitation

Graded tasks Gradually return to normal activities, including walking, according to 
workbook advice. The participant starts initial basic exercises at level 1 
in each exercise category, progressing to higher exercise levels 
according to workbook advice.

Return to normal activities as outlined for supervised 
rehabilitation. The participant starts the self-directed 
exercise programme at level 1, progressing to higher 
levels according to workbook advice.

Reduce negative 
emotions

Simple reassurance is provided in the workbook about the capacity to 
move and exercise and the benefits of this. Sources of support if there 
is anxiety about returning to work are also provided.

As for supervised rehabilitation

Behavioural practice Participant performs each prescribed exercise and their physiotherapist 
provides feedback.

N/A

Self-monitoring of 
behaviour

Participant records if they performed exercise prescribed by their 
physiotherapist in an exercise diary each day.

Participant records if they performed the self-directed 
programme in an exercise diary each day.

Goal setting (behaviour 
or outcome)

Participant writes down their activity-based short- and long-term goals 
at session 1 following SMART principles. These are reviewed at 
follow-up sessions and amended if needed. The physiotherapist 
provides support as required.

Participant writes down activity-based short- and 
long-term goals following SMART principles.

Review goals 
(behaviour or outcome)

Physiotherapist reviews the participant’s goals with them at follow-up 
sessions. Goals are amended if the previous goal was achieved or the 
participant wants to set a new goal.

N/A

Action planning Participant writes in the ‘exercise planner’ in their workbook where 
and when they will perform prescribed exercises and a contingency if 
they cannot do them at the planned time.

N/A

Behavioural contract Participant signs the ‘exercise planner’ underneath text ‘I will do my 
exercises as planned’.

N/A

Problem solving At review sessions, If adherence to prescribed exercise is low, the 
physiotherapist helps the participant to complete the ‘exercise planner’ 
again, helping to identify barriers to exercise adherence and how these 
can be overcome if needed.

N/A

N/A: not applicable; SMART: specific, measurable, achievable relevant, timely
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“other tips/advice”. An example exercise sheet is presented 
in Supplementary file 4. Physiotherapists place the exercise 
sheets of prescribed exercises in a plastic pocket labelled 
“current exercises” in participants’ workbook for easy ac
cess and change these at each session as needed. Partici
pants are told videos of prescribed exercises are available 
on the study website.

Strategies to promote exercise adherence. To complete a 
sufficient exercise dose to stimulate physiological adaptation, 
participant adherence to prescribed exercise is important. Yet, 
adherence to physiotherapist prescribed exercise can be poor 
[29]. Therefore, supervised rehabilitation uses strategies based 
on those in the NHS Health Trainer Handbook [30] and those 
that have been associated with increased adherence in another 
rehabilitation trial [31]. At session 1, physiotherapists ask 
participants to write down their short- and long-term activity- 
based goals ensuring they are meaningful and follow SMART 
principles (Specific, Measurable, Achievable, Relevant, 
Timely). Participants then write in an exercise planner 
where and when they will perform prescribed exercise along 
with a contingency and sign this. Finally, physiotherapists 
introduce and explain how to use a diary where participants 
record performance of prescribed exercise. At follow-up 
sessions, physiotherapists review the exercise diary to assess 
adherence and review goals to see if these have been achieved/ 
need amending. For time efficiency, the participant only 
completes the exercise planner again if exercise adherence is 
low. Similarly, goals are only amended if previous goals were 
achieved or the participant wants to set a new goal. 
Throughout, the physiotherapist provides any assistance 
required. Table 3 summarises the behaviour change 
techniques [32] used in the AFTER interventions. Behaviour 
change materials are in the participants folder and presented in 
Supplementary file 5.

Other treatment(s). Physiotherapists may provide other 
treatment(s) (e.g., joint mobilisations) if the core 
intervention components described above are delivered. 
Any additional treatments are recorded for study reporting.

Self-directed rehabilitation
After randomisation, a healthcare professional/researcher 

introduces the intervention workbook, briefly explains it, and 
encourages the participant to implement the advice (Table 2) 
and self-directed exercise programme (Table 4) immediately. 
Because this intervention does not require physiotherapy at
tendance, participants can choose to use either an exclusively 
paper or online workbook, or both.

Exercise programme. The exercise programme is 
comprised of stretching, balance and strengthening 
exercise categories with stretching and strengthening 
further divided into subcategories. Each category contains 
exercises of progressive levels of difficulty. Participants 
start at level 1, the easiest level, in each category i.e., 

performing six exercises in total. To try and ensure 
exercises are sufficiently challenging, each exercise 
category is preceded by guidance on symptoms 
participants should experience during exercises, how to 
make exercises harder, and when to progress to the next 
exercise level. Recognising that older adults with ankle 
fractures have variable physical characteristics and 
recovery trajectories, participants are advised only to 
progress to the next exercise level if they are confident 
they could do this pre-injury and it is something they can 
manage. For participants who want to return to impact 
activities, there is an additional impact exercise category 
which they can start once they can perform the level 3 calf 
strengthening exercise (standing single leg heel raise).

Participants are advised to perform exercises at least three 
times per week for at least three months but to exercise more 
frequently and for longer if they find it beneficial. This follows 
guidance on training frequency to increase muscular strength 
[26] and typical durations required for neuromuscular adap
tations to resistance exercise [33]. Participants are encouraged 
to compare exercise performance between legs, and if their 
affected leg performs worse, to continue their programme until 
performance is symmetrical. Exercise prescription parameters 
were informed by current exercise prescription guidelines 
[26,34], clinical experience, and what was considered practical 
and feasible.

Strategies to promote exercise adherence. The workbook 
contains a section for setting short- and long-term goals and 
recording exercise performance in a diary, as described for the 
supervised rehabilitation, along with instructions on how to 
complete these (see Table 3 and Supplementary file 5).

Concomitant care

Other aspects of participants’ health and social care can 
continue as normal, but additional ankle-related treatments 
participants receive are recorded. Usual physiotherapy care 
is available for participants who need it but we anticipate 
this to be rare. Participants’ use of out-of-trial phy
siotherapy is recorded in follow-up questionnaires. General 
practitioners (GPs) are notified of their patient’s participa
tion because GPs can refer to physiotherapy.

Quality assurance

To monitor supervised rehabilitation intervention fide
lity, we review physiotherapist-completed treatment case 
report forms that record if the participant attended, the 
session number, session content, and the treating phy
siotherapist’s name. We are also observing or audio re
cording supervised rehabilitation treatment sessions at sites. 
We provide feedback to individual physiotherapists and/or 
sites from quality assurance checks to maintain and im
prove fidelity. Full details of intervention quality assurance 
activities are in the published protocol [10].
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Discussion

Despite the high incidence of ankle fractures amongst 
older adults and their typically incomplete recovery, the 
most effective rehabilitation for these patients remains un
known. The AFTER trial is comparing the effectiveness of 
supervised versus self-directed rehabilitation for older 
adults with an ankle fracture. The results, anticipated in 
2025, will provide high-quality evidence to guide re
habilitation provision for these patients. In line with current 
complex intervention development guidance [11], this 
paper describes how the AFTER trial interventions were 
developed and are delivered. After publication of the trial 
results, we will support implementation by developing 
training resources for health professionals and preparing the 
materials for wider use.
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