
   

Supplementary File 1: PEP-TALK programme intervention outline and development 

 

Background 

 

Total hip (THR) and knee replacement (TKR) are two highly successful orthopaedic procedures which 

reduce pain for people with osteoarthritis (1-2). Over 206,000 THRs and TKRs were performed in the 

UK in 2018 (1). Approximately 90% of patients report significant improvements in pain and physical 

function after three to 12 months (2-3). However medical co-morbidities are common in this 

population. These include hypertension (56%) (4) and cardiovascular disease (20%) (5), diabetes (16%) 

(5) and multi-joint pain (57%) (4). Twenty-seven percent of people who undergo joint replacement 

have three or four comorbidities (5). These have a significant negative impact on both health-related 

quality of life and societal burden (6-7). 

Historically, it has been assumed that people are more active following TKR and THR through the 

amelioration of their joint pain (8). However physical activity, for most patients, remains the same 

from pre- to post-operatively, and in some instances declines (8-9). Physical activity can significantly 

reduce the symptoms associated with common comorbidities (10). Participating in regular physical 

activity can decrease the risk of cardiovascular disease by 52% (11), diabetes by 65% (12) and some 

cancers by 40% (13). It can reduce all-cause mortality by 33% and cardiovascular mortality by 35% 

(14). Supporting people to be more physically active can improve patient health and decrease 

economic burden on health services. 

A systematic review identified several barriers and facilitators associated with physical activity 

following TKR and THR (9). From this, four key mechanisms of action were identified for targeting. 

These were: 

(1) Psychoeducation (knowledge/information) to increase self-efficacy.  

(2) Reducing fear-avoidant behaviours in response to unhelpful beliefs about activity 

jeopardising recovery or damaging the implant.  

(3) Providing opportunities for personal enjoyment of the physical activity. 

(4) Enabling social contact, peer-support and advice from previous patients (encouraging 

positive coping behaviours). 

Systematic reviews of behaviour change interventions have identified that those with a theoretical 

basis are more effective than those without (15-16).  The Social Cognitive Theory (SCT) (17) has been 

commonly used to understand physical activity behaviour in older adults. The theory targets self-

efficacy, goals, outcome expectations and socio-structural factors. Bandura (17) hypothesises that 

behaviour (physical activity level) is influenced by bi-directional relationships with personal factors 

(cognitive, emotional and physical) and environment. The cognitive behavioural approach uses 

techniques to identify and target unhelpful thoughts and behaviours in order to produce adaptive 

thoughts, behaviours, emotions and physiological responses. 

Using the SCT framework, we reviewed evidence on the effectiveness of behaviour change techniques 

for older adults to improve physical activity. These were then compared to the systematic review 

regarding patients’ perspectives post-TKR/THR (9) to for the four key SCT targets outlined below.  

1. Self-Efficacy: A person’s belief in their own ability to perform a behaviour 

General self-efficacy: Quantitative and qualitative systematic reviews examining barriers and 

facilitators for older adults to increase physical activity have identified specific beliefs which could 

reduce an individual’s general self-efficacy (9, 18-21). These include: stigma, body image (20) and 

ageing stereotypes (19). Unhelpful beliefs can be identified and explored using cognitive behavioural 

techniques to increase self-efficacy. The evidence also identified tools to increase general self-efficacy 
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which include the credibility of instructors and the information/physical activity tasks they provide 

(19-20, 22).  

Self-efficacy to cope with barriers: Barrier identification and problem-solving are two key behaviour 

change techniques previously identified from the literature. Barriers can be socio-structural such as 

lack of access/convenience of facilities (20). Whilst these types of barriers cannot be changed by the 

PEP-TALK intervention, we can facilitate problem-solving strategies to help overcome such barriers.  

The intervention programme will be a group-based rolling programme consisting of people in different 

stages of their behaviour change process. Peers may suggest ideas to other members in addition to 

ideas from instructors (20). Barriers may also be cognitive beliefs such as a fear of increasing physical 

activity in case of damaging the implant (9). These beliefs can be targeted with cognitive behavioural 

strategies.  

Task efficacy: Previous literature has consistently reported that if someone has struggled with 

performing physical activity in the past, they will understandably have poor self-efficacy for 

performing physical activity tasks in the future (9, 23-24). We will target this by encouraging 

supportive environments to try exercises with physiotherapists (22), vicariously learning from other 

patients following THR or TKR (23) and tailored exercises to meet their individual needs (19). This 

should theoretically increase self-efficacy and the likelihood of greater physical activity engagement 

(17). 

Somatic and emotional states influence self-efficacy (17).  Experiencing stress/tension (emotional), 

fatigue and pain (somatic) can be interpreted by individuals as an indication that they cannot or should 

not be active. This consequently lowers their self-efficacy. This will be targeted with psychoeducation 

regarding relationships between mood and pain to physical activity. Conversely positive mood often 

increases self-efficacy. French et al (23) identified rewards contingent on attempts to perform the 

behaviour to be a key behaviour change technique for older adults in increasing physical activity. In 

our intervention, we will ensure participants are praised or rewarded for attempting to achieve their 

behavioural goal.  

2. Goals  

The SCT suggests that identifying proximal and distal goals are key to behaviour change (17). While 

this may be the case for younger adults, in older adults and individuals following THR or TKR 

specifically, goal-setting has consistently shown not to be a useful technique and not acceptable (9, 

22-23).  French et al (23) proposes two explanations regarding this change. Firstly, with age, cognitive 

process of executive functioning (planning, attentional capacity, inhibition of responses or novel 

actions) decreases to reduce abilities to self-regulate with goal-setting. Secondly, at this life stage, 

achieving set goals and normative comparison is not as pertinent as it is in earlier life. Therefore, we 

shall not include goal-setting in this intervention.  

3. Outcome Expectation 

While the motivation for this intervention may be to increase physical activity for improved health, 

evidence suggests that health improvement is not the salient outcome for older adults following THR 

or TKR. This population appear more interested in the social aspect and the enjoyment through 

physical activity (9). The Socioemotional Selectivity Theory (25) is a life-span theory of motivation 

which suggests that as people age, motivation is influenced more by positive, emotionally meaningful 

goals and activities and less so by normatively defined goals of health. This is extended by Devereux-

Fitzgerald’s (22) model of the interplay of factors of acceptability to physical activity interventions for 
older adults. They identified that interventions which provide the most enjoyment and meaningful 

value (e.g. social interactions) are the most acceptable (22). Our intervention aims to identify what is 

meaningful and valuable to participants by consistently asking them to reflect on open questions such 

as “what do you want to gain from attending this group? What are you enjoying most?” then tailoring 
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why and how to perform physical activity to meet these needs. We will also consider these factors 

when discussing maintenance and continuation of increased physical activity, identifying activities 

which are fun and enjoyable for each person. This can be aided by ideas generated from group 

members who may be at different stages of the behaviour change process.  

4. Socio-Structural Factors 

Although socio-structural factors are key to the SCT, these are aspects which we cannot change from 

an intervention perspective. However, we can identify modifiable factors and use problem-solving 

techniques to overcome barriers or find alternatives options. For example, a patient explains there is 

no safe pavement to walk along from their house to the shops and consequently the patient always 

drives. The group could offer local knowledge solutions, perhaps there is a nearby bus which can take 

the patient into a part of the town with good walkways. If the patient does not want to catch the bus 

then this belief could be explored to further understand the perceived barrier (lack of knowledge of 

the bus routes, perceived financial cost). This technique was identified as a key behaviour change 

technique for older adults in increasing physical activity (23).  

In summary, while there are four key constructs in the SCT, we anticipate that self-efficacy is the key 

construct to target for change. A key barrier, specific to this population, to improve self-efficacy could 

be targeting the personal beliefs regarding fear of damaging the implant or re-injury (9). We prioritise 

targeting self-efficacy and fear avoidance as they are two key constructs that will change as a result 

of our behaviour change techniques to mediate and improve physical activity within this population.   

Intervention development 

The SCT provides an in-depth psychological model of why people do or do not perform behaviours. 

These psychological models of behaviour have been successfully synthesised into a pragmatic 

framework called the Capability, Opportunity, Motivation – Behaviour (COM-B) model (26). To 

produce the most effective behaviour change intervention, the evidence has been mapped on 

biopsychosocial determinants of physical activity levels post-THR/TKR from the SCT onto the COM-B 

model for behaviour change (as presented in figure below). This activity is summarised in the table 

below. 

Capability Opportunity Motivation model of Behaviour (COM-B; Michie et al, 2014) 
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Mapping of the COM-B domains against the PEP-TALK SCT targets. 

COM-B Model 

Component 

Domain Activity 

Capability Physical 

capability 

Physiotherapeutic rehabilitation to increase the patient’s 
capability to perform physical activities i.e. specific exercises 

to reduce stiffness and pain 

Psychological 

capability 

Using cognitive behavioural techniques to increase self and 

task efficacy beliefs. 

Opportunity Physical 

opportunity 

Identifying and developing problem solving techniques to 

overcome physical barriers to physical activity i.e. walking to 

a bus stop further away from the house. 

Social 

opportunity 

Fostering solutions of how to perform physical activities in a 

social context i.e. communal gardening. 

Motivation Reflective Using the PEP-TALK discussions to consciously weigh up the 

individual’s pros and cons to performing more physical 
activity. 

Automatic Developing active participation from the PEP-TALK 

participants to encourage linking physical activity into their 

daily life routine behaviours. Repetition of physically active 

behaviours can then become linked to everyday activities and 

will hopefully form into healthy habits which consistently 

remind, prompt and foster long-term motivation to increase 

physical activity. 

 

A large proportion of the research into behaviour change techniques to increase physical activity in 

older adults is based on short-term (less than 12-month follow-up) data. By combining this well-

developed model of intervention development, with the SCT model, and specific cognitive behavioural 

techniques which we have used successfully in previous interventions to increase physical activity (27-

28), we hope to produce a sustained behaviour change.  

Acceptability of the intervention 

The evidence repeatedly recommends listening to what participants want from the intervention (20, 

22-23). We aim to learn from participants what their motivations are and what will make the 

intervention acceptable (22).  

We aim to integrate the four analytical themes from the systematic review (9) into the intervention 

development:  

(1) Psychoeducation  

(2) Reducing fear-avoidant behaviours in response to unhelpful beliefs i.e. “physical activity 
will damage my joint replacement” 

(3) Providing opportunities for personal enjoyment of the physical activity. 

(4) Enabling social contact, peer-support and advice from previous patients  

To enhance the acceptability of the intervention, the social enjoyment of the group will be encouraged 

for making friends, as this is highly valued in older adults. Another aspect is the individual variation in 

the intervention exercises. This will be overcome by providing one-to-one attention, going at the 

participant’s own pace and making the credibility of the physiotherapist and the intervention content 
explicit to meet the expectations and needs of older adults.  
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Hypothesised mediation pathway 

From the literature and from our previous models of behaviour change to increase physical activity 

combined with physiotherapy interventions (27-28), we have developed a model of mediation. We 

propose that our intervention will increase physical activity levels by increasing self-efficacy and 

reducing fear avoidance. The pathway of mediation is outlined in the figure below. We are not 

specifically targeting mental health or pain experience with our intervention, but we are sensitive to 

monitor if increasing physical activity has a positive effect on these variables.  

Proposed pathway of mediation for the PEP-TALK programme 

 

The PEP-TALK intervention 

The PEP-TALK behaviour change group will be delivered face-to-face by one physiotherapist to a group 

for 30 minutes. Immediately after finishing the ‘talking’ session the participants will begin their 
THR/TKR rehabilitation exercises for another 30 minutes. During the exercise session the 

physiotherapist will continue to talk to the participants. Asking them what they are thinking/feeling 

when they perform the exercises; encouraging them to reflect on their experience of pain if they 

encounter this. Using reflective questions to help the participants solve any barriers they encounter 

whilst performing the exercises. These informal encounters are used to put the theory discussed in 

the ‘talking’ group into real life practice.   

At the beginning of the PRP-TALK course, intervention participants receive a printed workbook which 

includes information summarising the techniques, sharing examples and includes homework tasks. 

The homework tasks are essential for participants to practice translating the behaviour change 

techniques discussed in the groups, into their real lives, Reflecting on their experiences, thoughts, 

feelings and behaviours.  

The PEP-TALK intervention, in total, lasts for one hour. The control participants only attend the 

THR/TKR rehabilitation exercise class, which lasts 30 minutes. The control THR/TKR exercise class 

includes the same physical exercises as prescribed in the intervention group’s exercise class but 
without any of the behaviour change discussion. 

Methods of Delivery  

The PEP-TALK sessions will be delivered by a physiotherapist trained in the PEP-TALK intervention. The 

training consists of the PEP-TALK manual outlining the theories of behaviour change, principles of the 

cognitive behavioural approach, the identified barriers and facilitators to physical activity and 

exercises. Following this, physiotherapists will attend a one-day training session delivered by a 

member of the PEP-TALK programme development team (BF, ZH, TS). In this, physiotherapists will 

discuss the theoretical underpinning of the programme and be provided with case studies and 
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examples of how the PEP-TALK intervention is designed to be prescribed, and discussion on potential 

threats to fidelity. We will role play some patient-physiotherapist interactions to provide practical 

experiences of the intervention in a supportive environment. The trainers will assess how well 

physiotherapists follow the intervention and will acknowledge any deviations to correct practice.  

The PEP-TALK intervention is delivered immediately prior to an exercise group. By timing the 

interventions with the group discussion first, participants will immediately action and re-enforce the 

encouragement for physical activity participations through exercising. We have stipulated a maximum 

PEP-Talk group size of 12 participants to prevent participants from becoming lost in the group and to 

parallel the standard usual care group size.   

A group rather than a one-to-one approach has the advantage of enabling collaborative and vicarious 

learning, which can improve self-efficacy regarding their goal behaviour (i.e. increased physical 

activity), whilst also providing lower unit-costs of delivery (29). The principles underpinning this derive 

from Bandura et al’s (17) SCT regarding vicarious learning where learning is proposed to not be 

acquired through direct experience but by observing other people’s actions and consequences 
(modelling). Secondly, the principles of social cognitive development theory (30) are adopted where 

knowledge is acquired through guided collaboration with people who already have the knowledge. 

Collaborative learning with ‘peers’ and expert people (facilitators) helps bridge distance between an 
individual’s level of skill and their potential, the ‘zone of proximal development’ (30).  
 

Participants and physiotherapists will be encouraged to develop a positive therapeutic alliance where 

the physiotherapist will generate an environment of trust and belief around the individual challenges 

the patient has and to support them to overcome these for sustained physical activity adoption. 

Evidence has highlighted the beneficial impact of a positive therapeutic alliance on outcomes within 

physiotherapy practice (31). Due to the nature of identifying individual’s helpful and unhelpful 

thoughts, barriers and facilitators and strategies, the intervention has flexibility in the intention to 

support this approach. Therefore, whilst the intervention described below has key set-elements which 

form the content of sessions, there will be opportunity for individuals to express meaningful thoughts 

and experiences to them, thereby personalising the intervention.  

Where Delivered  

The PEP-TALK behaviour change group and subsequent exercise sessions will be delivered in an out-

patient physiotherapy gym environment. Participants will be sat in a circle to facilitate dialogue. 

Following the ’talking’ intervention, participants begin their THR/TKR  exercise session. They will 
perform  exercises in exercise stations, monitored by a trained physiotherapist.   

The PEP-TALK behaviour change programme consists of six sessions (A-F) delivered as a rolling 

programme. Once a new participant has been randomised they can join the groups in any session: A, 

B, C, D, E or F. Consequently, in every session delivered there will be a mixture of participants who 

have attended 5,4,3,2,1 or 0 previous PEP-TALK sessions. This necessitates a large amount of 

repetition of the aims and techniques in every session to ensure all members of the group understand 

the core behaviour change messages. The rolling programme also enables groups to run continuously, 

minimising a participant’s waiting time to join a group. 

A treatment log will be completed by the physiotherapists to record the component of what is 

discussed across the participants group in each of the session. 

Group session will be re-enforced with a participant workbook. This provides participants with salient 

information from each session, and provides them with exercise progressions, an exercise diary, a 

guide and space to complete homework tasks/record.  

Content of PEP-TALK Sessions 
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Each of the six PEP-TALK sessions (A - F) will follow this structure: 

(1) agenda setting – what will be covered in the session 

(2) today’s session – covering topics which have been demonstrated to impact on physical 

activity following joint replacement (content listed below) 

(3) conclusion – provision of homework and summarising topics covered today and what will 

be covered in the next session 

(4) break - before commencing exercises group session 

There is a degree of overlap between sessions to aid reinforcement of ideas and beliefs. This overlap 

is largely on identification of barriers and discussion of progress for individuals to share. The principles 

around the six sessions are presented below: 

1. “Being Physically Active”: Individual’s meaning of physical activity and barriers and problem-

solving 

a. Exploring what physical activity means to each participant. For example: active living, 

transport, sports and exercise. Consideration by participants of what proportion of 

their lives are engaged with each aspect of physical activity and what the harms and 

benefits are of being inactive and active. Participants consider what potential barriers 

exists to activity and whether they want to address these barriers.  

 

2. “Gradually increasing physical activity”: Under/Over-Activity, Pacing, Graded Activities 

a. In this session individuals will be taught the principles of pacing and graded-activity. 

Discussion will be centred on an example e.g. cleaning the car and how pacing and 

graded-activity could be implemented. The concept of determining a ‘baseline’ of 
activity will be established. Individuals will be asked to consider what challenges they 

have to implementing a graded-activity programme in everyday activities. To facilitate 

this, individuals will be asked to consider another activity and work through how that 

activity may be paced in the following week.  

 

3. “Should I be doing this?” : Fear-avoidance 

a. This session will focus on education on avoidance of activity and why individuals avoid 

activities in relation to their recovery and protection of a joint replacement. 

Consideration will be focused on thoughts which could be challenged particularly in 

relation to functional tasks such as washing and dressing, walking, sports or home 

activities. Individuals will consider how fear avoidance is a circular behaviour in 

relation to ‘thoughts’, ‘feelings’, ‘actions’, ‘results’ which can reinforce health beliefs 
around activity avoidance but acknowledging that such a cycle is a normal response 

given their previous pain. Discussion will be made for individuals to consider how they 

may overcome these beliefs.  

 

4. “Physical activity benefits” : Emotion and Sleep, Exercise, Social links 

a. Exploration on the benefits of physical activity on emotional health and sleep will form 

the basis of this session. Individuals will be asked to consider how being less 

depressed, stressed and sleep deprived and happier with greater social contact can 

affect their lives. They will consider how these factors inhibit their ability to be more 

physically active. Discussion will be made on how worry may relate to pain and what 

strategies they must address this. Individuals will also think about challenging beliefs 

around failure to be able to complete certain activities and what their own fears are 

regarding being more or less active.  

 

5. “Can I change how I think?”: Worry, Distraction, Unhelpful Thoughts 
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a. Fears and worries about jeopardizing recovery and long-term joint health will be 

explored in this session. Individuals will identify and challenge beliefs around physical 

activity and harm or damage which are unhelpful thoughts. They will explore a ‘vicious 
cycle’ notion where unhelpful thinking leads to feeling low, leading to feeling 

unmotivated, leading to reduced physical activity leading to atrophy which reinforces 

the unhelpful thought. Individuals will be asked to consider ‘answer back thoughts’ 
and strategies to address such unhelpful thoughts and distractions.  

 

6. “Staying active and having fun” : Social and Rewarding 

a. The benefits of physical activity as a reward will be explored in this session. They will 

be asked to consider what activities they do alone, and which could be done with 

others, to increase social contact and increase motivation and pleasure from 

participating in an activity. Individuals will consider potential barriers and strategies 

to promote and adopt such an approach to everyday activities’ which interest them.  

Homework Activities 

Participants will be supported with skills developed in the group, to work at home on challenges, 

barriers and facilitators to physical activity behaviour. The ‘home-work’ after each session will include 
pacing and behaviour modification, goal-setting to the individual’s health and social needs, and 
techniques to challenge fear avoidant behaviours.  

Follow-up Telephone Calls  

Three follow-up telephone calls (maximum 20-minute duration) will be undertaken at two, four and 

six weeks following the last group session. Follow-up telephone calls are an important element of the 

behaviour change intervention. They will review participant’s goals, identifying any barriers to the 
completion of these goals, and review any ‘helpful’ and ‘unhelpful’ thoughts or feelings towards 

physical activity which may have arisen since the last consultation. Each telephone call will close with 

the development of longer-term physical activity plans and promotion of empowerment towards 

physical activity participation using these behavioural principles instilled during the group 

intervention.  

Adherence and Fidelity  

The PEP-TALK team phone the physiotherapist delivering the intervention group after their first 

session has been delivered. The aim of this call is to address any problems the physiotherapist may 

have encountered and for the PEP-TALK team to offer solutions and tips. After the third session has 

been delivered, a member of the PEP-TALK team visit the site and observe a PEP-TALK behaviour 

change and exercise session to perform a quality assessment (QA). If there are quality concerns, then 

the site will receive additional training and another QA visit will be undertaken.  

 

 At a participant level, compliance to the PEP-TALK intervention will be arbitrarily met with participants 

required to attend 70% of the behaviour-change and exercise groups and 66% of the telephone calls.  

 

Access to the Intervention 

The PEP-TALK intervention manual and work-book will be available on completion of the trial. This can 

be accessed through the corresponding author. 

 

Conclusions 

The development and content of the PEP-TALK intervention has been presented. This addresses key 

modifiable risk factors to physical inactivity following hip and knee replacement. The effectiveness of 
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this intervention will now be assessed in the multi-centre, pragmatic, randomised controlled trial (PEP-

TALK Trial). 
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Supplementary File 2: Additional results 

 

Pre-Specified Definition of Compliance 

 

Compliance was defined in three nested levels for both randomised groups. These are:  

 

Strict Compliance (as defined in the original Protocol):  

Usual Care group  

• Attends at least 4 out of 6 physiotherapy sessions  
 

Experimental Intervention group  

• Attends at least 4 out of 6 group intervention sessions with a minimum of 3 participants per 

session  

• Received 2 out of 3 follow-up telephone calls  

 

Compliance:  

Usual Care group  

• Attends at least 4 out of 6 physiotherapy sessions  
 

Experimental Intervention group  

• Attends at least 4 out of 6 group intervention sessions with a minimum of 3 participants per 

session  

 

Attendance:  

Usual Care group  

• Attends at least 1 out of 6 physiotherapy sessions  
 

Experimental Intervention group 

• Attends at least 4 out of 6 group intervention sessions. 

 

Additional Results 

 

A summary of withdrawals is provided in Supplementary Table 1.  

 

The primary analysis is performed assuming the data is missing at random (MAR). To assess the MAR 

assumption, varying scores of the UCLA Activity Score for all time points were imputed where data is 

missing and these “complete” datasets were reanalysed, using the same mixed effects as used in the 

primary analysis. For each missing data point, the median value of the group that participant belongs 

to is imputed and the imputed dataset analysed. The analysis is repeated on a population that has the 

60th quantile imputed for one group’s missing values and the 40th quantile for the other, then again 
using the 70th and 30th quantiles, up to 90th and 10th quantiles. The process was repeated but 

flipping the groups. In total nine sensitivity analyses were performed and the results displayed 

graphically in Supplementary Figure 5. This method used simple imputation of these quantiles, 

therefore the estimates of the variance will be effected, and so will all p-values and Confidence 

Intervals reported. Supplementary Figure 5 shows that there would need to be an implausibility large 

departure from the missing at random assumption to see a statistically significant result in either 

direction with a result only being yielded if the 10th and 90th percentiles are imputed into each 

treatment group. This suggests the result from the primary analysis is robust to missing data and adds 

support to the findings from the primary analysis. 
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A sensitivity analysis on the per-protocol population has been performed to assess the internal validity 

of the trial’s primary results. The analysis is based on the same mixed effects analysis model as used 
for the primary outcome but for the Per-Protocol population as described in the Statistical Analysis 

Plan.[35] To be considered per-protocol participants must have data on the UCLA Activity Score at 12 

months, cannot be “Non-Compliant”, cannot be part of the COVID-19 group (as these participants did 

not complete their intervention per-protocol), did not crossover randomised treatments and did not 

have any Important protocol deviations reported. Results from this analysis are reported in 

Supplementary Table 3. The per-protocol analysis reinforces the main trial result findings, there is no 

between group difference. 

 

An analysis on the primary outcome using a reduced version of the primary analysis model, only using 

person as a random effect has been performed. The results are presented in Supplementary Table 4. 

The results from the reduced model in Supplementary Table 4 are extremely similar the primary 

analysis results. The Akaike Information Criterion (AIC) for the primary analysis model was 1,372.47 

whereas the AIC for the reduced model was 1,370.84 suggesting a marginally better model fit with 

centre removed.  

All subgroup analyses are on the primary outcome only. Subgroup analyses of the two clinical 

stratifying variables (type of operation and (THR or TKR), Charlson Comorbidity Index Score (1–3 or ≥ 
4)) were performed as well as a subgroup analysis on COVID-19 status (Pre-COVID-19 or COVID-19). 

These used an extended primary analysis model including an interaction term between treatment and 

each stratifying variable/COVID-19 status to define the subgroups. These analyses are exploratory, 

and results should be interpreted with due caution. The results will be presented in a Supplementary 

Figure 6. 

Supplementary Figure 1 gives a plot of complication type.  

Descriptive statistics for the Generalized Self-Efficacy Scale, Tampa Scale for Kinesiophobia, Hospital 

Anxiety and Depression Score, EQ-5D-5L Index, EQ-VAS and Numerical Rating Scale for Pain are given 

by COVID-19 status in Supplementary Table 5, no formal analysis is performed. The presentation of 

these results was pre-specified in the analysis plan and aid in assessing the impact of the COVID-19 

pandemic on the trial participants. Results indicate potentially higher levels of anxiety, depression and 

kinesiophobia at six-months in the COVID-19 population, these apparent differences were not 

sustained to the 12-month follow-up. Observed self-efficacy scores were lower in the COVID-19 group 

across all follow-up time points. Other measures did not indicate any noticeable between group 

difference. These results should be interpreted with great caution due to small sample size, non-

random groups, and the exploratory nature of the results.  
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Supplementary Table 1: Withdrawals summary 

 

 
Usual 

(n=13) 

Experimental 

(n=24) 

Total 

(n=37) 

Treatment Non-Compliance Reason 

Complete withdrawal from the study and use of data 2 2 4 

Withdrawal from intervention and completion of questionnaires 4 11 15 

Withdrawal from intervention only 7 11 18 

Withdrawal Time Point 

6 Months 12 17 29 

12 Months 1 7 8 

N - number of participants 
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Supplementary Table 2: Questionnaire returns by treatment group 

 

Time Point Usual Experimental Cumulative missing data Total with data 

Baseline 85 (100.0) 139 (100.0) 0 (0.0) 224 (100.0) 

6 Months 69 (81.2) 117 (84.2) 38 (17.0) 186 (83.0) 

12 Months 70 (82.4) 112 (80.6) 42 (18.8) 182 (81.2) 

All data frequency and (%) 
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Supplementary Table 3: UCLA Activity Score per-protocol results 

 

Time Point 
Usual Experimental Mean Difference 

n, Mean (SD) n, Mean (SD) Unadjusted Adjusted  (95% CI) 

Baseline n=46, 3.76 (1.51) n=54, 3.67 (1.65) -0.09  

6 Months n=44, 4.91 (1.44) n=50, 5.18 (1.86) 0.27 0.43 (-0.23,1.08) 

12 Months n=46, 5.04 (1.59) n=54, 4.83 (1.79) -0.21 -0.17 (-0.81,0.48) 

CI  - confidence intervals; N – number of participants; SD – standard deviation 
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Supplementary Table 4: UCLA Activity Score reduced model (no recruiting centre random effect) 

results 

 

Time Point 
Usual Experimental Mean Difference 

n, Mean (SD) n, Mean (SD) Unadjusted Adjusted  (95% CI) 

Baseline n=85, 3.62 (1.52) n=138, 3.57 (1.57) -0.06  

6 Months n=69, 4.77 (1.52) n=117, 4.97 (1.68) 0.20 0.28 (-0.21,0.76) 

12 Months n=70, 4.87 (1.61) n=111, 4.84 (1.91) -0.03 -0.03 (-0.52,0.46) 

CI  - confidence intervals; N – number of participants; SD – standard deviation 
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Supplementary Table 5: Descriptive results for selected secondary outcomes by COVID-19 status 

 

 
Pre-COVID-19 COVID-19 

n, Mean (SD) n, Mean (SD) 

Generalized Self-Efficacy Scale 

Baseline n=153, 31.82 (5.49) n=69, 30.90 (5.24) 

6 Months n=112, 33.04 (5.22) n=44, 31.50 (5.29) 

12 Months n=112, 32.83 (6.27) n=50, 30.74 (6.13) 

Tampa Scale for Kinesiophobia 

Baseline n=153, 40.09 (7.81) n=68, 39.38 (7.20) 

6 Months n=103, 34.86 (7.79) n=44, 35.82 (6.62) 

12 Months n=103, 35.57 (8.30) n=44, 35.80 (6.50) 

Hospital Anxiety and Depression Scale (Overall) 

Baseline n=154, 11.99 (6.38) n=69, 12.83 (7.46) 

6 Months n=110, 8.65 (6.20) n=46, 9.39 (6.89) 

12 Months n=113, 9.46 (6.95) n=47, 9.38 (6.60) 

Hospital Anxiety and Depression Scale (Anxiety) 

Baseline n=154, 6.19 (3.84) n=69, 6.71 (4.24) 

6 Months n=112, 4.79 (3.55) n=46, 5.33 (4.16) 

12 Months n=113, 5.11 (3.75) n=48, 5.40 (3.95) 

Hospital Anxiety and Depression Scale (Depression) 

Baseline n=155, 5.83 (3.40) n=69, 6.12 (3.95) 

6 Months n=113, 3.89 (3.31) n=47, 4.09 (3.66) 

12 Months n=115, 4.30 (3.97) n=48, 4.23 (3.44) 

EQ-5D-5L Index 

Baseline n=155, 0.40 (0.24) n=69, 0.38 (0.28) 

6 Months n=129, 0.68 (0.25) n=56, 0.69 (0.23) 

12 Months n=128, 0.67 (0.26) n=55, 0.68 (0.29) 

EQ-VAS 

Baseline n=155, 62.34 (21.77) n=69, 57.55 (23.07) 

6 Months n=130, 71.84 (20.74) n=55, 75.02 (16.28) 

12 Months n=124, 73.19 (19.85) n=55, 71.82 (17.62) 

Numerical Rating Scale for Pain 

Baseline n=155, 7.09 (1.87) n=69, 7.10 (1.82) 

6 Months n=115, 3.55 (2.72) n=47, 3.28 (2.59) 

12 Months n=112, 3.68 (2.88) n=51, 3.47 (2.87) 

N – number of participants; SD – standard deviation 
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Supplementary Figure 1: Complication type by randomised group 
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Supplementary Figure 2: Overall compliance by (a) raw frequencies and (b) percentage of 

randomised group 
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Supplementary Figure 3: Experimental intervention group sizes over time, including change from a 

randomisation ratio of 1:1 to 2:1 
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Supplementary Figure 4: Experimental intervention group compliance by COVID-19 group 
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Supplementary Figure 5: 12 month adjusted mean difference UCLA Activity Score for varying 

imputed quantiles for missing data 

 

 

 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

 doi: 10.1136/bmjopen-2022-061373:e061373. 12 2022;BMJ Open, et al. Smith TO



   

Supplementary Figure 6: Subgroup analyses results 

 
CCI – Charlson Comorbidity Index; CI – Confidence Intervals; UCLA – University for Los Angeles 

Activity Score 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

 doi: 10.1136/bmjopen-2022-061373:e061373. 12 2022;BMJ Open, et al. Smith TO


