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ABSTRACT

Objective To test the effectiveness of a behaviour
change physiotherapy intervention to increase physical
activity compared with usual rehabilitation after total hip
replacement (THR) or total knee replacement (TKR).
Design Multicentre, pragmatic, two-arm, open,
randomised controlled, superiority trial.

Setting National Health Service providers in nine English
hospitals.

Participants 224 individuals aged >18 years, undergoing
a primary THR or TKR deemed ‘moderately inactive’ or
‘inactive’.

Intervention Participants received either six, 30 min,
weekly, group-based exercise sessions (usual care) or the
same six weekly, group-based, exercise sessions each
preceded by a 30 min cognitive behaviour discussion
group aimed at challenging barriers to physical inactivity
following surgery (experimental).

Randomisation and blinding Initial 75 participants were
randomised 1:1 before changing the allocation ratio to
2:1 (experimental:usual care). Allocation was based on
minimisation, stratifying on comorbidities, operation type
and hospital. There was no blinding.

Main outcome measures Primary: University of
California Los Angeles (UCLA) Activity Score at 12 months.
Secondary: 6 and 12-month assessed function, pain, self-
efficacy, kinesiophobia, psychological distress and quality
of life.

Results Of the 1254 participants assessed for eligibility, 224
were included (139 experimental: 85 usual care). Mean age
was 68.4 years (SD: 8.7), 63% were women, 52% underwent
TKR. There was no between-group difference in UCLA score
(mean difference: —0.03 (95% Cl —0.52 to 0.45, p=0.89)).
There were no differences observed in any of the secondary
outcomes at 6 or 12 months. There were no important adverse
events in either group. The COVID-19 pandemic contributed

to the reduced intended sample size (target 260) and reduced
intervention compliance.

Conclusions There is no evidence to suggest attending
usual care physiotherapy sessions plus a group-based
behaviour change intervention differs to attending usual
care physiotherapy alone. As the trial could not reach its
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STRENGTHS AND LIMITATIONS OF THIS STUDY

= The multicentre recruitment approach enhanced
external validity across population characteristics
in England.

= Functional, behavioural and psychological out-
comes were collected to ensure a global participant
assessment.

= It was challenging to ensure that there were ac-
ceptable numbers of people in the group-based
intervention.

= All 12-month follow-up data were collected during
the COVID-19 pandemic, potentially impacting on
typical recovery and psychological outcomes.

= The COVID-19 pandemic meant we were unable to
reach our anticipated sample size or deliver the in-
tervention as planned.

intended sample size, nor a proportion of participants
receive their intended rehabilitation, this should be
interpreted with caution.

Trial registration number ISRCTN29770908.

INTRODUCTION
Total hip replacement (THR) and total knee
replacement (TKR) are two highly successful
orthopaedic procedures, which reduce pain
for people with osteoarthritis." > Over 200
000 THRs and TKRs were performed in
the United Kingdom (UK) in 2019 prepan-
demic.' Approximately 90% of patients are
typically satisfied following THR and TKR,?
with significant improvements in pain and
physical function after 3—-12 months.””
Historically, it has been assumed that people
become more active following THR or TKR
through the amelioration of joint pain.*
However, current literature suggests physical
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activity, at best, remains the same from preoperatively to post-
operatively, and in some instances declines.*’

People following THR and TKR have reported a
number of challenges which make engaging in physical
activity difficult, most notably psychosocial barriers and
fear avoidance beliefs.” Such barriers include receiving
insufficient and inconsistent information on being more
physically active, fear of damaging joint replacements
and causing pain and not being able to goalset or prob-
lemsolve physical activities within individual’s lifestyles.’
While previous international guidance has acknowledged
the importance of physical activity on health and well-
being, people following THR and TKR have reported
difficulty in being active.® There is limited support or
guidance currently offered on how to overcome these
problems post-operatively.”

Not being physically active after joint replacement
can have a major negative impact on a person’s health
and a burden on the National Health Service (NHS).
Medical comorbidities are common in this population.
These include hypertension (56%),7 cardiovascular
disease (20%),® diabetes (16%)® and multijoint pain
(57%)." Approximately, 27% of people who undergo
joint replacement have three or four comorbidities.®
Medical comorbidities have a significant negative impact
on both health-related quality of life (HRQoL) and result
in a societal burden.” ' Participating in regular physical
activity can decrease the risk of cardiovascular disease by
52%,"" diabetes by 65%'? and some cancers by 40%." It is
associated with a reduction in all-cause mortality by 33%
and cardiovascular mortality by 35%."*

Current rehabilitation following THR and TKR in the
UK, as advocated by the National Institute for Health
and Care Excellence, centres around regaining joint
movement, strength and gait re-education.'”” There is
currently no evidence informing patients or healthcare
professionals on how to increase physical activity specif-
ically following THR and TKR. Following joint replace-
ment, people have specific psychological needs and
challenges, which differ to the non-joint replacement
population.® Therefore, a specific intervention tailored
to this population’s health beliefs, including fear
avoidance regarding implant survival, dislocation and
increased knowledge on the impact of physical inactivity
on other comorbidities, is required. Previous research
has demonstrated that behaviour—change interven-
tions can effectively increase physical activity across the
lifespan.'®®" Given this, it was hypothesised that such
an intervention could be beneficial for this population.
Accordingly, the purpose of this trial was to answer the
research question ‘following a primary THR or TKR,
does a group exercise and behaviour-change interven-
tion targeted to increase physical activity participation
increase HRQoL and clinical outcomes over the initial
12 postoperative months compared with group exercise
alone?’

METHODS
Study design
A full protocol has been published previously.”'

This was a two-arm, open, pragmatic, parallel, multi-
centre, randomised controlled superiority trial. The
study flowchart is presented as figure 1. Participants were
recruited from eight UK NHS hospital trusts by the clin-
ical team once they had been listed for THR or TKR.
Interventions were delivered in physiotherapy depart-
ments within these NHS facilities.

We recruited adults who were due to undergo primary
unilateral THR or TKR where the indication for surgery
was degenerative joint pathology (not trauma). Poten-
tial participants were classified as ‘moderately inactive’
or ‘inactive’ using the General Practice Physical Activity
Questionnaire® and have a Charlson Comorbidity Index
(CCI) of =1 point.23 * We excluded people who were
cognitively impaired, defined as an Abbreviated Mental
Test Score (AMTS)25 of <8; whose usual place of residence
was a care home; were unable to read and/or compre-
hend English and had no access to a working telephone.

Study treatments

Usual NHS surgical and in-patient care was received
by both control and intervention groups. On hospital
discharge, all participants attended 6weekly, 30min,
group-based exercise classes within each hospital trust’s
physiotherapy department. These groups commenced
within 4weeks postoperation. The principles regarding
prescription of group exercises to increase range of
motion, strength and gait pattern, were consistent. While
the rehabilitation of THR and TKR focuses on overall
lower limb function, all participants following a THR
focused on hip exercises, whereas those following a TKR
focused on knee exercises. One physiotherapist (with or
without a second physiotherapist or therapy assistant) ran
each session.

The programme and rationale for the experimental
intervention are presented in detail in online supple-
mental file 1. In brief, the intervention was grounded
in the social cognitive theory® based on the theory that
behaviour (physical activity level) is influenced by bidi-
rectional relationships with personal factors (cogni-
tive, emotional and physical) and environment. In this
process, the cognitive behavioural approach in the PEP-
TALK intervention used techniques to identify and target
unhelpful thoughts and behaviours in order to produce
adaptive thoughts, behaviours, emotions and physiolog-
ical responses. Previous systematic reviews examining
barriers and facilitators for older adults to increase phys-
ical activity have identified specific beliefs, which could
reduce an individual’s general self-efficacy.* ® ?” *® These
include: stigma, body image® and ageing stereotypes.27
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, which include the credibility of instructors and
the information/physical activity tasks they provide.”*’
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Intervention® n=58 (41.7%)
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Response n=85 (100.0%)
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Baseline
Response n=139 (100.0%)
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Response n=69 (81.2%)
Withdrawn n=5 (5.9%)

Dead n=0 (0.0%)

Lost to follow-up n=11(12.9%)
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Response n=70(82.4%)
Withdrawn=6 (7.1%)
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Lost to follow-up n=8(9.4%)

!
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Response n=117 (84.2%)
Withdrawn n=6 (4.3%)

Dead n=1 (0.7%)

Lost to follow-up n=15(10.8%)
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v

Intention-to-treat 12 month
primary analysis n=70
Per-Protocol Analysis n=46
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Analysis

Intention-to-treat 12 month
primary analysis n=111
Per-Protocol Analysis n=54

Figure 1

The PEP-TALK intervention was designed to address
these, exploring known barriers and facilitators to phys-
ical activity after joint replacement,’ to promote increased
participation in activity postoperatively.

In practice, participants randomised to the experi-
mental group received the same 6weekly, group-based,
30min, exercise session as the usual care group. The
only difference between the two groups was the addition
of a 30min, group-based, behaviour change interven-
tion prior to the routine 30min of exercise, and three

CONSORT flowchart. CONSORT, Consolidated Standards of Reporting Trials.

follow-up telephone calls 2, 4 and 6weeks after the last
group-based session. In the group-based sessions, partic-
ipants were facilitated (as a group) to develop skills to
overcome challenges to physical activity behaviour,
supplemented through a workbook. This encouraged
reflective activities such as recording physical, emotional
and cognitive barriers and facilitators to physical activity.
One physiotherapist (with or without a second physio-
therapist or therapy assistant) ran each session. During
the follow-up telephone calls, participant’s goals were
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reviewed, any barriers to the completion of these goals
were identified, and the physiotherapist reviewed any
‘unhelpful’ and ‘helpful’ thoughts or feelings towards
physical activity, which may have arisen since the last
consultation and closed with the development of longer
term physical activity goal setting. A treatment log was
completed by physiotherapists to record the components
of what was discussed across the group in each session
and each telephone call.

Each member delivering the experimental interven-
tion attended a l-day training session, which taught the
components and format of the intervention. To ensure
compliance with the treatment protocol, the PEP-TALK
team made regular visits for quality assurance.

Data collection

At the time of enrolment, site healthcare professionals
checked eligibility and recorded demographic character-
istics. Baseline scores for outcome questionnaires were
obtained before randomisation. Data collected at base-
line included: gender, age, height and weight, CCI, self-
reported presence and location of multisite joint pain,
comorbidities determined from the medical notes, AMTS,
employment status and occupation (when appropriate).

Participants were followed-up at 6 and 12 months after
randomisation.

The primary outcome was the University of California
Los Angeles (UCLA) Activity Score® (scored 0-10;
higher scores indicate greater physical activity) at 12
months. This was selected as it is a reliable and valid self-
reported tool to assess physical activity’ and has been
previously used for this means in orthopaedic trials.”
Secondary outcomes at 6 and 12 months after randomi-
sation were measured using the Lower Extremity Func-
tional Scale (LEFS)* (scored 0 to 80, higher scores
indicating less functional disability), Oxford Hip Score
(OHS)** or Oxford Knee Score (OKS)® (scored 0-48,
higher scores indicating less disease-specific function),
Numerical Rating Scale (NRS) for pain (scored 0-10,
higher scores indicating greater pain perception), the
Generalized Self-Efficacy Scale (GSES)™ (scored 10-40,
higher scores indicating greater self-efficacy), the Tampa
Scale for Kinesiophobia®’ (scored 17-68, higher scores
indicating greater fear of motion), the Hospital Anxiety
and Depression Scale (HADS)® (scored 0-21, higher
scores indicating greater anxiety and depression), and
the EQ-5D-5L" (scored 0-1, higher scores indicating
greater HRQoL). Participants provided a retrospective
assessment of complications at each 6-month follow-up
period. Health resource utilisation data were collected
but are not presented in this paper.

For each participant in the experimental intervention
arm, the number of trial exercise sessions attended and
group size of each session was recorded. The number of
telephone contacts made after the end of the sessions and
adherence with intervention protocols was also collected.
There were no changes to the outcomes during the trial.

Randomisation and masking

Random allocation was 1:1 originally. Randomisation
was performed using a centralised computer randomis-
ation programme provided by the Oxford Clinical Trials
Research Unit (OCTRU). Research nurses and phys-
iotherapists at recruiting centres enrolled participants
and then assigned participants by accessing the online
OCTRU randomisation programme, thereby adopting
a concealed allocation approach. Randomisation was
undertaken using a minimisation algorithm, stratified by:
hospital site; type of joint replacement (THR or TKR);
CCI of one to three versus >4.* ** It had a probabilistic
element introduced to ensure unpredictability of treat-
ment assignment.

The experimental intervention was designed to have
three or more people per group.21 Early sites found it
difficult to consistently reach this level of participant
numbers with the original 1:1 randomisation allocation.
Accordingly, after 75 randomisations, we modified the
randomisation ratio to 2:1 in favour of the experimental
intervention. This ensured that a greater number of
people are allocated to the experimental intervention.
The sample size was increased to 260 to account for this
change.

Masking participants or the teams providing interven-
tions was not possible.

Sample size

The trial was powered on the single primary outcome of
UCLA at 12 months. Originally, 250 participants (125 per
arm) were required to detect a standardised effect size
of 0.4 with 80% power and 5% (two sided) significance,
and allowing for 20% loss to follow-up. These calcula-
tions were based on the primary outcome, UCLA Activity
Score at 12 months, assuming a baseline SD of 2.5 and a
between-group difference of one.”® The minimally clin-
ically important difference (MCID) was reported as a
within-person difference of 0.92 points.™

The target sample size was increased to 260 to account
for the change in randomisation ratio.”

Results from the secondary outcomes provide
supporting evidence for the results from the primary
outcome analysis and are not powered separately. No
allowance for multiple testing was included as a single
primary outcome was considered.

Statistical methods

There was no planned interim analyses or predefined
stopping rules. Full analysis details are in the published
statistical analysis plan.*’

The primary outcome measure, UCLA at 12 months,
was modelled using a linear mixed effect model adjusting
for person within centre random effects, CCI, type or
operation (TKR or THR), time (6 and 12 months)
and baseline UCLA score as fixed effects using the
intention-to-treat population (participants analysed as
randomised). A treatment by time point interaction was
included to allow time-specific treatment effects to be
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calculated. This approach makes use of all available data
at each time point. The secondary outcomes (LEFS, OKS,
OHS, HADS, NRS for pain, GSES, Tampa, EQ-5D-5L
Index and EQ-VAS) were analysed using a similar model-
ling approach. The number of participants with one or
more complications were analysed using logistic regres-
sion, adjusting for minimisation factors and treatment.
A total number of complications were analysed using
Poisson Regression adjusting for the same factors.

Supporting analyses to the primary outcome included
an area under the curve (AUC) analysis and complier
average causal effect (CACE) analyses for all three
predefined levels of compliance (Strict Compliance,
Compliance, Attendance).*’ Full definitions of the three
compliance levels are given in online supplemental file 2.
The AUC analysis provided additional information on the
trajectory of function recovery of these participants. The
CACE analysis answered the question, for those partic-
ipants who received the intervention as planned, did it
improve function over usual care alone? The AUC anal-
ysis was performed using the same model as used for the
primary analysis except including baseline UCLA Activity
Score in the ‘time’-fixed effect allowing time point-specific
treatment effects to be calculated for baseline, 6 and 12
months. The CACE analysis has been performed through
10000 bootstrapped samples. Adjusted linear regression
was used for the 12-month UCLA Activity Score; adjusting
for randomised treatment, baseline UCLA Activity Score,
recruiting site, CCI (continuous) and joint replacement
was used to obtain Intention To Treat (ITT) estimates.
The pathway from treatment allocation to compliance
(rate of potential compliers in the usual care group) was
also estimated using adjusted linear regression: compli-
ance indicators was analysed adjusting for the same vari-
ables. CACE estimates were obtained by taking the ratio of
the ITT estimate and potential complier rate. SEs, CI and
p values were calculated using the bootstrapped samples.

Other analyses examining the missing data assump-
tions, the per-protocol population, using a reduced
model, treatment effects within predefined clinical
subgroups and exploratory descriptive statistics for
selected secondary outcomes by COVID-19.

Study monitoring

A Trial Steering Committee (TSC) and Data Safety Moni-
toring Committee were appointed to independently
review data on safety, protocol adherence and trial
recruitment.

Patient and public involvement

Patient involvement began during protocol development
and continued throughout the trial. A patient-member
(not enrolled in the trial) attended TSC meetings. The
same patient-member was a coinvestigator. He provided
insights into the trial conduct, particularly on data collec-
tion processes and helped interpret the findings to inform
the trial’s dissemination phase.

Trial participants who expressed an interest in receiving
information on the trial findings were provided with this.

RESULTS

Recruitment and participant flow

Recruitment occurred between 12 April 2019 and 27
March 2020. The Consolidated Standards of Reporting
Trial"' flowchart is presented as figure 1. In total, 230
participants were randomised. Six were randomised in
error, resulting in an analysable population of 224 partic-
ipants (85 usual care; 139 experimental).

Due to the COVID-19 pandemic, 47 participants that
had consented to take part in the study could not be
randomised and the trial was stopped 30 participants
short of its planned sample size. All elective THRs and
TKRs were cancelled as part of the UK national COVID-19
lockdown (23 March 2020). Group-based physiotherapy
classes within the participating hospital outpatient
settings (a mechanism this trial relied on for both treat-
ment groups) were also halted. Consequently, it was not
feasible to continue the trial for the final 30 planned
participants.

Retention

The retention of participants is presented in figure 1.
There were 37 withdrawals (13 usual care; 24 experi-
mental). Online supplemental file 1 gives a summary of
type of withdrawals by level of withdrawal and treatment
group. The return of primary outcome data is presented
in online supplemental table 2. This illustrates that for the
primary, ITT, analysis of the UCLA Activity Score, there
were 223 (99.6%) participants to supply a UCLA Activity
Score at baseline (85 usual care; 138 experimental), 186
(83.0%) responses at 6months (69 usual care; 117 exper-
imental) and 181 (80.8%) responses at 12 months (70
usual care; 111 experimental).

Participant characteristics

Baseline characteristics are presented by randomised
treatment group in table 1. The mean participant
age was 68.4 years (SD: 8.7), 62.9% were women with
52.2% undergoing TKR. Seventy-four per cent of the
cohort had a CCI of 1-3 (mean 2.9 (SD: 1.3)). Mean
BMI was 30.9kg/m2 (SD: 5.7). The mean duration of
symptoms prior to surgery was 46.9 months (SD: 50.9)
with 73.2% presenting with an American Society of Anes-
thesiology grade of 2 at surgery. As table 1 demonstrates,
the two groups were comparable with the experimental
group presenting with a slightly higher proportion of
women (64.7% versus 60.0%), longer duration of symp-
toms (mean: 48.8 months versus 43.8 months) and fewer
inactive participants (79.1% versus 83.5%) compared
with the usual care group.

Main analyses
The results of the analysis for the primary outcome
measure are presented in table 2 and figure 2. There was
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Table 1 Baseline characteristics by randomised group

Usual (n=85) Experimental (n=139) Total (n=224)
Age, years n=85, 68.5 (8.8) n=139, 68.3 (8.6) n=224, 68.4 (8.7)
UCLA Activity Score, 1-10 n=85, 3.6 (1.5) n=138, 3.6 (1.6) n=223, 3.6 (1.5)
Joint replacement
Hip replacement 40 (47.1) 67 (48.2) 107 (47.8)
Knee replacement 45 (52.9) 72 (51.8) 117 (62.2)
CCl, dichotomised
1-3 64 (75.3) 102 (73.4) 166 (74.1)
4+ 21 (24.7) 37 (26.6) 58 (25.9)
CCl, continuous n=85, 2.8 (1.3) n=139, 3.0 (1.3) n=224, 2.9 (1.3)
Sex
Female 51 (60.0) 90 (64.7) 141 (62.9)
Male 34 (40.0) 49 (35.3) 83 (37.1)
BMI, categories
Healthy weight 15 (17.6) 25 (18.0) 40 (17.9)
Overweight 22 (25.9) 45 (32.4) 67 (29.9)
Obese 42 (49.4) 60 (43.2) 102 (45.5)
Morbidly obese 6 (7.1) 9 (6.5) 15 (6.7)
BMI, kg/m? n=85, 31.1 (5.9) n=139, 30.7 (5.6) n=224, 30.9 (5.7)
Joint pain in the past 7days
Yes 85 (100.0) 138 (99.3) 223 (99.6)
No 0 (0.0 1(0.7) 1(0.4)
GPPAQ level
Active 0 (0.0 0 (0.0 0 (0.0
Moderately active 2(2.4) 1(0.7) 3(1.3)
Moderately inactive 12 (14.1) 28 (20.1) 40 (17.9)
Inactive 71 (83.5) 110 (79.1) 181 (80.8)
AMTS n=85, 9.6 (0.6) n=139, 9.6 (0.6) n=224, 9.6 (0.6)
EQ-5D-5L score n=85, 0.4 (0.2) n=139, 0.4 (0.3) n=224, 0.4 (0.2)
EQ-VAS, 0-100 n=85, 61.3 (20.0) n=139, 60.6 (23.6) n=224, 60.9 (22.2)
Numeric pain, 0-10 n=85, 6.9 (1.9) n=139, 7.2 (1.8) n=224,7.1 (1.9)

Symptom duration, months

ASA classification

n=85, 43.8 (48.8)

n=138, 48.8 (52.2)

n=223, 46.9 (50.9)

1 44.7) 12 (8.6) 16 (7.1)

2 61 (71.8) 103 (74.1) 164 (73.2)
3 20 (23.5) 22 (15.8) 42 (18.8)
4 0(0.0) 2(1.4) 2(0.9)

Data are mean (SD) or n (%).+Stratification factor used in randomisation.

AMTS, Abbreviated Mental Test Score; ASA, American Society of Anesthesiologists; BMI, body mass index; CCl, Charlson Comorbidity
Index; EQ-5D-5L, EuroQol 5-level ; EQ-VAS, EuroQol Visual Analogue Scale; GPPAQ, General Practice Physical Activity Questionnaire; UCLA,
University of California, Los Angeles.

no evidence to support rejecting the null hypothesis that
there was no difference between attending group-based
exercise plus a group-based behaviour change interven-
tion and attending group-based exercise alone on the
UCLA Activity Score at 12 months postrandomisation, at
the 5% significance level (mean difference: -0.03; 95% CI

-0.52 to 0.45; p=0.89). However, as the trial could not
reach its intended final sample size due to the COVID-19
pandemic, this result should be interpreted with caution.
The interpretation of the results did not change on
per-protocol analysis or reduced model analysis (online
supplemental table 3; online supplemental table 4).
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Table 2 UCLA Activity Score (primary outcome) results

Usual

Experimental

Mean difference

Time point n, mean (SD) n, mean (SD) Unadjusted Adjusted (95%CIl) P value
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 0.27 (-0.21,0.76)  0.27

12 months (primary outcome) n=70, 4.87 (1.61)

n=111, 4.84 (1.91)

-0.03 -0.03 (-0.52,0.45) 0.89

Area under the curve over 12 months 4.81 (0.29) 4.89 (0.28) - 0.09 (-0.47,0.64) 0.88
CACE: strict compliance - n=46 - -0.24 (-1.45,0.96) 0.69
CACE: compliance - n=58 - -0.20 (-1.19,0.79) 0.69
CACE: attendance - n=81 - -0.16 (-0.90,0.59) 0.68

For the AUC analysis, the SD presented are the standard errors for these estimates calculated using the delta method. CACE analysis based

on 10000 bootstrapped samples.

AUC, area under the curve; CACE, complier average causal effect; n, number of participants; UCLA, University of California Los Angeles.

Three CACE estimations were performed on the
12month UCLA Activity Score, one for each definition of
compliance (Strict Compliance, Compliance and Atten-
dance). Table 2 presents the CACE estimates for the three
levels of compliance. There was no difference in outcome
based on these analyses and all effect estimates were
within the MCID of 0.92.**

The results of all continuous secondary outcomes are
presented in table 3. They demonstrate no significant
between-group differences for any of the continuous
secondary outcomes at any time point. A general pattern
of improvement from baseline to 6 months, then levelling
off at 12 months with no significant between-group differ-
ences observable, was seen throughout.

A total of 141 complications were reported from 75
participants, 50 (35.5%) in the usual care group and
91 (64.5%) in the experimental group (table 4; online

supplemental figure 1). It should be noted that 62.1%
of participants were randomised to the experimental
group, so this apparent difference is expected if compli-
cation rate was the same across both groups. The most
common complications were increased pain either in
the operated joint or in other joints, wound infections,
medical complications and stiffness in the operated joint.
Most complications (65.2%) were reported in the first
6 months of postrandomisation. There was no difference
in the number of people who had a complication (28
versus 47; OR: 1.03; 95% CI 0.56 to 1.89) or total numbers
of complications (50 versus 91; OR: 1.10; 95% CI 0.77 to
1.56) between the usual care and experimental group,
respectively. There was one adverse event (fall, usual
care) and three serious adverse events (two experimental
(cardiac failure, pneumonia), one usual care (suspected
deep vein thrombosis)).
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Table 3 Continuous secondary outcome results

Usual Experimental Mean difference

Time point n, Mean (SD) n, Mean (SD) Unadjusted Adjusted (95% CI) P value
Lower Extremity Functional Scale

Baseline n=82, 23.72 (13.11) n=130, 24.50 (14.07) 0.78 - -

6 months n=45, 45.40 (19.76) n=80, 51.44 (17.70) 6.04 2.60 (-3.29 to 8.50) 0.39

12 months n=51, 47.86 (18.97) n=80, 50.67 (21.40) 2.81 1.26 (-4.61 to 7.13) 0.67
Oxford Hip Score

Baseline n=40, 16.05 (6.36) n=67, 16.78 (7.99) 0.73 - -

6 months n=28, 34.84 (11.73) n=50, 39.68 (8.93) 4.84 3.86 (-0.92 to 8.64) 0.11

12 months n=27, 36.90 (12.48) n=48, 39.42 (10.46) 2.52 2.37 (-2.53 t0 7.27) 0.34
Oxford Knee Score

Baseline n=45, 18.67 (8.51) n=72, 17.46 (6.99) -1.21 - -

6 months n=33, 35.20 (7.62) n=51, 33.45 (9.38) -1.75 -1.74 (-5.03 to 1.54) 0.30

12 months n=35, 34.90 (8.46) n=55, 33.54 (9.84) -1.36 —-1.43 (-4.72 to 1.86) 0.39
Numerical Rating Scale for Pain

Baseline n=85, 6.87 (1.94) n=139, 7.23 (1.79) 0.36 - -

6 months n=61, 3.34 (2.59) n=101, 3.54 (2.74) 0.20 0.19 (-0.64 to 1.02) 0.66

12 months n=61, 4.08 (2.87) n=102, 3.33 (2.85) -0.75 —-0.75 (-1.59 to 0.09) 0.08
Generalised Self-Efficacy Scale

Baseline n=84, 31.31 (5.49) n=138, 31.67 (5.39) 0.36 - -

6 months n=58, 31.88 (5.18) n=98, 33.03 (5.30) 1.15 1.15 (-0.30 to 2.61) 0.12

12 months n=61, 32.16 (5.55) n=101, 32.20 (6.72) 0.03 0.33 (-1.13t0 1.78) 0.66
Tampa Scale for Kinesiophobia

Baseline n=85, 40.04 (7.44) n=136, 39.77 (7.75) -0.26 - -

6 months n=56, 35.77 (7.74) n=91, 34.77 (7.29) -1.00 —-0.39 (-2.40 to 1.61) 0.70

12 months n=57, 36.56 (6.91) n=90, 35.06 (8.27) -1.51 —-0.77 (-2.79 to 1.24) 0.45
Hospital Anxiety and Depression Scale (overall)

Baseline n=85, 11.85 (6.16) n=138, 12.50 (7.07) 0.65 - -

6 months n=59, 8.97 (6.52) n=97, 8.81 (6.36) -0.15 -1.18 (-2.73 t0 0.37) 0.14

12 months n=62, 9.02 (6.61) n=98, 9.70 (6.99) 0.69 0.52 (-1.03 to 2.06) 0.51
Hospital Anxiety and Depression Scale (anxiety)

Baseline n=85, 5.89 (3.78) n=138, 6.63 (4.07) 0.74 - -

6 months n=60, 4.95 (4.01) n=98, 4.95 (3.57) 0.00 —-0.71 (-1.67 to 0.25) 0.15

12 months n=62, 4.76 (3.73) n=99, 5.46 (3.84) 0.71 0.36 (-0.60 to 1.31) 0.46
Hospital Anxiety and Depression Scale (depression)

Baseline n=85, 5.95 (3.16) n=139, 5.89 (3.81) —-0.06 - -

6 months n=61, 4.03 (3.27) n=99, 3.90 (3.51) -0.13 —-0.25 (-1.13 to 0.63) 0.58

12 months n=62, 4.26 (3.47) n=101, 4.30 (4.02) 0.04 0.24 (-0.65to 1.12) 0.60
EQ-5D-5L Index

Baseline n=85, 0.40 (0.22) n=139, 0.39 (0.27) -0.01 - -

6 months n=68, 0.66 (0.23) n=117, 0.69 (0.25) 0.03 0.03 (-0.03 to 0.10) 0.31

12 months n=70, 0.67 (0.24) n=113, 0.67 (0.29) 0.00 0.00 (-0.06 to 0.07) 0.93
EQ-VAS

Baseline n=85, 61.33 (20.01) n=139, 60.58 (23.56) -0.75 - -

6 months n=68, 70.93 (18.67) n=117, 73.86 (20.02) 2.94 2.84 (-2.31 to 7.99) 0.28

12 months n=69, 72.51 (17.90) n=110, 72.94 (19.98) 0.43 1.47 (-3.73 to 6.68) 0.58

EQ-5D-5L, EuroQol 5-level; EQ-VAS, EuroQol Visual Analogue Scale.
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Table 4 Complication results

Usual Experimental R

N (%) N (%) (95% ClI) P value
Number of participants who had a complication 28 (32.94) 47 (33.81) 1.08 (0.56 to 1.89) 0.94
Total complications 50 (58.82) 91 (65.47) 1.10 (0.77 to 1.56) 0.61

Analysis by compliance

Treatment compliance is summarised in online supple-
mental figure 2. Compliance is reported by categories as
defined in the analysis plan.*’ In total, 489 experimental
intervention or physiotherapy exercise sessions were
held. The sessions ran from 8 May 2019 to 18 March 2020.
Of 162 were experimental sessions and 327 were exercise
alone sessions (161 usual care; 166 experimental). There
was one experimental class that was not accompanied by
a physiotherapy class.

A major component of the definition of compliance
for the experimental group was the group class sizes.
The median class size for the intervention classes was two
with a range of 1-14. Online supplemental figure 3 is a
plot of the group sizes for all intervention sessions. Any
class with three or more participants was considered a
‘compliant’ class. In total, 75 (46.3%) of the 162 interven-
tion sessions had three or more participants. To address
the issue of compliance, the randomisation procedure
was changed from 1:1 to 2:1. Online supplemental figure
4 is a breakdown of treatment compliance by participants
randomised using either a 1:1 or 2:1 randomisation ratio.
In both groups, the number of participants who were
non-compliant rose considerably and the number of strict
compliers fell after the change from 1:1 to 2:1 randomi-
sation. A confounder to this result is that participants
whose intervention was disrupted by COVID-19 were all
randomised using a 2:1 ratio. The large increase in non-
compliance in that population is seen in online supple-
mental figure 4.

Impact of COVID-19 on trial findings

The level of disruption to the intervention delivery caused
by the COVID-19 pandemic was high. There was a high
level of non-compliance, particularly in the experimental
group. This apparent between-group difference in non-
compliance was because the predefined definitions of
compliance were stricter in the experimental than the
usual care group. To be an ‘Attender’ in the experimental
group, one needed to attend four out of six group inter-
vention sessions, to achieve the same level of compliance
in the usual care group, only one session was required to
be attended. In the usual care group, 66 (77.6%) attended
at least one physiotherapy session, a similar proportion,
111 (80%), attended at least one physiotherapy session
in the experimental group. Due to the added therapy the
experimental group received, the definition for compli-
ance had to be stricter, but both groups had a similar
proportion who attended at least one session.

The final months of the trial, before all group-based
physiotherapy classes within the hospital outpatient
setting were halted due to the COVID-19 pandemic,
yielded the highest group sizes. online Supplementary
Figure 4 summarises the compliance to the experimental
group by pre-COVID-19 compared with COVID-19 to esti-
mate the impact of the pandemic on compliance. This is
plotted by time in online supplementary file 3. Based on
this, a large proportion of participants who could not be
randomised due to the trial closure would have ended up
falling into either the ‘Compliant’ or ‘Strict Compliant’
groups.

Additional analyses

The missing data analysis suggests that the missing at
random assumption made in the primary analysis is
appropriate (online supplementary figure 5). The per-
protocol and reduced model results support the main
findings from the trial and there was no evidence of any
difference in the exploratory subgroup analysis. The
exploratory descriptive statistics by COVID-19 status may
suggest participants in the COVID-19 group had poorer
psychological outcomes (online supplementary table 5).
The results are presented in full in online supplemental
figure 6.

DISCUSSION

The findings suggest that following THR or TKR, there
is no difference between the addition of a group-based
exercise and behaviour change intervention in phys-
ical activity and other clinical outcomes during the first
postoperative year compared with attending group-
based exercise alone. However, the COVID-19 pandemic
significantly impacted on this trial, whereby the intended
sample size was not achieved, and a considerable propor-
tion of participants were unable to receive their intended
postoperative rehabilitation. Accordingly, these findings
should be interpreted with caution.

The rationale for undertaking this study was the uncer-
tainty over how to increase physical activity following
THR and TKR. While several studies have been published
over the intervening period acknowledging that phys-
ical activity remains low following joint replacement,**™**
there continues to be uncertainty over how to overcome
this. Studies in other populations, most notably older
adults, individuals with chronic respiratory disorders
and those with chronic rheumatological diseases have
provided promise that a behaviour change intervention

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

9


https://dx.doi.org/10.1136/bmjopen-2022-061373
https://dx.doi.org/10.1136/bmjopen-2022-061373
https://dx.doi.org/10.1136/bmjopen-2022-061373
https://dx.doi.org/10.1136/bmjopen-2022-061373
https://dx.doi.org/10.1136/bmjopen-2022-061373
https://dx.doi.org/10.1136/bmjopen-2022-061373
https://dx.doi.org/10.1136/bmjopen-2022-061373
https://dx.doi.org/10.1136/bmjopen-2022-061373
https://dx.doi.org/10.1136/bmjopen-2022-061373
https://dx.doi.org/10.1136/bmjopen-2022-061373
https://dx.doi.org/10.1136/bmjopen-2022-061373
https://dx.doi.org/10.1136/bmjopen-2022-061373
https://dx.doi.org/10.1136/bmjopen-2022-061373
https://dx.doi.org/10.1136/bmjopen-2022-061373

may improve physical activity.'” " As previously acknowl-
edged, the specific challenges which individuals face in
relation to fear avoidance, beliefs about implant failure,
multijoint pain and other comorbidities® may account for
why this behaviour change intervention did not demon-
strate similar changes. However, this trial specifically
relates to the effectiveness of a behaviour intervention
targeted to the behaviour change construct of self-efficacy
in the joint replacement population. There may remain
value for future research exploring the effectiveness of
other behaviour change constructs, to increase physical
activity after these orthopaedic procedures. Furthermore,
the results from this trial have been impacted by the
COVID-19 pandemic, principally on intervention delivery
and compliance. Given the impact COVID-19 had, there
still remains a need to better understand how to increase
physical activity following THR or TKR.

Trial participants understood the research objec-
tive was to explore the effectiveness of an intervention
aimed at increasing physical activity following THR or
TKR. However, compliance to the intervention was low
throughout the trial. Accordingly, the appetite to increase
physical activity remains uncertain. Previous literature has
suggested that while individuals may be no more physi-
cally active after joint replacement,** ** clinical outcomes
and specifically pain do significantly improve.*® *" This
corresponds with an improvement in HRQoL. Patient
satisfaction to outcome and expectations may be met, but
this is not translated into increased physical activity. Given
the wider health benefits which physical activity confers,
consideration should be made on how health profes-
sionals promote physical activity messages within post-
operative recovery programmes, so added health gains
are maximised. How this is operationalised following this
trial’s findings remains unclear.

While the results indicate no superiority to the addi-
tion of a behaviour change intervention to usual phys-
iotherapy rehabilitation after TKR or THR, the findings
offer important clinical implications. First, the trial indi-
cates that joint replacement and usual physiotherapy
rehabilitation can improve clinical outcomes. Previous
literature suggests improvements in pain, function
and HRQoL* * for people following THR and TKR.
However, the trial also indicates both pre-COVID-19 and
post-COVID-19 that there were differences in adherence
and compliance to both usual and experimental physio-
therapy interventions. While previous literature has high-
lighted geographical and service-provision differences
in rehabilitation after joint replacement,” * there has
been limited evidence to indicate variability in adherence
to rehabilitation. This may reflect variation in rehabil-
itation need. While some patients may need substantial
levels of physiotherapy following joint replacement to
promote physical function, activity and improvements
in HRQoL, these may not be homogeneous within the
population.” Stratification on rehabilitation need may,
therefore, be warranted. While previous authors have
attempted to identify those at most risk of poor outcomes

. 51 5 . .
postoperatlve, 2 there remains uncertalnty over what

physiotherapy intervention is more beneficial for these
patients. Further consideration on the optimal rehabili-
tation programme to promote physical activity for those
with the most to gain as opposed to assuming all, as
adopted in this trial, may be indicated.

There are several trial strengths and limitations to be
considered. A major strength was the pragmatic approach
taken to assess effectiveness. The broad eligibility criteria
to reflect typical patients who undergo THR and TKR,
balanced by the inclusion of only those, who were preop-
eratively moderately inactive or inactive, meant the eligi-
bility criteria were constructed to theoretically recruit
those who had the most to gain. The multisite, national
recruitment process across NHS health trusts also offered
the ability to recruit a diverse cohort in relation to socio-
economic, ethnic and geographical factors. However, a
limitation to the design was that several measures which
may have characterised such diversity including level of
deprivation, educational status, ethnicity and educational
background were not collected. This decision was made
to offer a more efficient data collection process, not over-
burdening participants with extensive demographic data
requests. Smith et af”® previously acknowledged that this
as a recurrent limitation to musculoskeletal research.
Future research should consider the impact of socio-
economic and deprivation factors both on the design of
interventions, processes and analysis. A further limitation
was the impact of COVID-19. While acknowledged that
the trial over-recruited, consenting 277 participants, only
230 were randomised as the pandemic disrupted surgical
and rehabilitation delivery. This means that the results
were underpowered to answer the trial’s primary research
question. Second, 69 individuals who were receiving reha-
bilitation during this time had their intervention delivery
impacted on this change in service provision. Conse-
quently, intervention compliance reduced, impacting on
any effect estimate generated from that point onwards.
Given this equated to 30% of the cohort, it is proposed
this had a significant impact. What is more difficult to
estimate is the impact of the COVID-19 social restrictions
on outcome. All participants experienced the 2020 social
restrictions prior to completing their 12-month question-
naires (first 12-month questionnaire completed 23 March
2020). While previous studies’ * indicate that individuals
with joint pain substantially reduced their natural physical
activity engagement during this time, we did not specifi-
cally collect data to ascertain the effects of ‘lockdown’ on
outcomes. The effect of this on 12-month results should,
therefore, be considered.

CONCLUSIONS

The addition of a group-based behaviour change inter-
vention to usual physiotherapy rehabilitation following
primary THR and TKR does not offer benefit over usual
physiotherapy alone on physical activity and clinical
outcomes over the first 12 postoperative months. These
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findings should be viewed with caution as the COVID-19
pandemic impacted on both the ability of participants
to undergo joint replacement and compliance to their
rehabilitation. Given the health and social benefits
which being active offer older adults, further explora-
tion on methods to increase physical activity for those
who are inactive following joint replacement remains
important.
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