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Abstract

Background: The global increase in total hip or knee arthroplasty has led to concern about the provision of
postoperative rehabilitation. Telerehabilitation may be a strategy to meet the patients’ requirements for
rehabilitation after arthroplasty. This study aims to investigate the effectiveness of a telerehabilitation programme
delivered via the mobile application WeChat in patients after total hip or knee arthroplasty on the following
outcomes: self-efficacy, physical function, pain, depression, anxiety and health-related quality of life.

Methods: This is a single-centre, single-blinded, parallel-group, superiority randomised controlled trial conducted in
Shanghai, China. Eighty-four eligible participants who undergo primary total hip or knee arthroplasty will be
recruited preoperatively in a university teaching hospital and randomly assigned to the experimental or control
group with their informed consent. Once discharged, the control group (n = 42) will receive the usual care
provided by the hospital. The experimental group (n = 42) will receive usual care and a 6-week mobile application
rehabilitation programme that consists of physical exercises and techniques for enhancing participants’ self-efficacy
for rehabilitation. Baseline assessments will be conducted on the day before hospital discharge, and outcome
assessments will be conducted 6 and 10 weeks postoperatively. The primary outcomes are changes in self-efficacy
and physical function 6 weeks postoperatively, and the secondary outcomes include pain, depression, anxiety and
health-related quality of life. The approach of a generalised estimating equation will be used to analyse the effect
of the intervention on outcomes at a significance level of 0.05.

Discussion: This study is the first of its kind conducted in China to incorporate self-efficacy and learning theories as
a framework to guide the development of a mobile application rehabilitation programme after arthroplasty. This
study will contribute to the knowledge about the effectiveness of mobile application-based rehabilitation among
patients after total hip or knee arthroplasty. If the findings are positive, they will support the implementation of
mobile application-based rehabilitation in practice, which may potentially increase the accessibility of rehabilitation
services as well as patient adherence to rehabilitation.
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Background
Total hip arthroplasty (THA) and total knee arthroplasty
(TKA) are two common surgical procedures to treat
end-stage degenerative osteoarthritis [1, 2] and primarily
occur in older populations [3]. With the ageing popula-
tion and the increased prevalence of osteoarthritis, the
number of THA and TKA procedures has risen globally
[4]. Over three million THA and TKA procedures were
performed in 2017 around the world [5], which is an in-
crease of 40% compared to the number in 2007 [6, 7].
The involvement of patients in postoperative rehabilita-
tion is important to promote recovery, relieve pain, en-
hance muscle strength, optimise physical function and
improve health-related quality of life (HRQoL) [8, 9].
Rehabilitation services for patients after THA or TKA

are conventionally provided face to face at inpatient re-
habilitation units or outpatient rehabilitation depart-
ments [10, 11]. For people who live in remote areas with
limited local health care resources or during a pandemic,
such as COVID-19, access to face-to-face rehabilitation
services may be difficult [12, 13]. The rapidly growing
demand for rehabilitation also challenges the sustainabil-
ity of face-to-face rehabilitation services [14]. With the
advancement in technology, telerehabilitation, which re-
fers to the remote delivery of rehabilitation services via
information and communication technologies, such as
telephones and computers, has emerged to complement
or offer an alternative to face-to-face rehabilitation [15,
16]. Among all these telerehabilitation services, mobile
applications (apps) are increasingly being used because
they are easy to access [17] and allow health care profes-
sionals to provide support whenever and wherever pa-
tients need it [18, 19].
The effectiveness of mobile app-based rehabilitation

among patients after THA or TKA has been evaluated
by several studies conducted in the USA, Australia,
Portugal and China [18, 20–25]. These studies delivered
rehabilitation services, such as exercise demonstrations,
reminders, progress monitoring and follow-up, via mo-
bile apps to the patients at home. These studies sup-
ported that mobile app-based rehabilitation, when
compared to face-to-face rehabilitation, had the potential
to achieve similar outcomes in pain relief as well as in
the improvement of physical function, range of motion
and HRQoL. However, these studies, except two [18,
25], were quasi-experimental or cohort studies. Evidence
derived from randomised controlled trials (RCTs) is

essential, as RCTs are considered the gold standard to
investigate the effectiveness of interventions [26].
Psychological outcomes were seldom measured in pre-

vious studies [27]. Many patients after hip or knee
arthroplasty experience psychological problems, such as
depression and anxiety [28]. These problems negatively
impacted their postoperative outcomes, such as experi-
encing more pain, lower physical function and higher
dissatisfaction [29, 30]. Patients’ self-efficacy is also a
critical psychological factor that impacts patients’ motiv-
ation, adherence and performance in rehabilitation [31],
which would further influence their postoperative phys-
ical function and psychological well-being [32]. Thus, in
addition to the outcomes that were commonly assessed
in previous studies (i.e., pain, physical function, range of
motion and HRQoL), psychological outcomes regarding
depression, anxiety and self-efficacy should be included
in the evaluation of the effectiveness of mobile app-
based rehabilitation [11, 32, 33]. Furthermore, the appli-
cation of a theoretical framework was seldom reported
in the development of existing mobile app programmes,
which may affect the programmes’ quality and utility
[34, 35].
In China, approximately 689,000 THA or TKA proce-

dures are performed annually [36]. The accessibility of
face-to-face postoperative rehabilitation services is insuf-
ficient, mainly due to the lack of rehabilitation facilities
and qualified health care professionals [37, 38]. There-
fore, the rehabilitation programmes in some Chinese
hospitals consist of written and pictorial instructions
provided to the patients at hospital discharge that the
patients follow at home instead of attending the clinic
for face-to-face rehabilitation [23]. However, patient ad-
herence to this type of rehabilitation 3 months after
surgery was only 23.5% (n = 213) because patients did
not have support from health care professionals [39].
The wide uptake of smartphones in China has led health
care professionals to support patient care at home via
mobile apps such as WeChat [23, 24]. Current mobile
app programmes mainly focus on diabetes, hypertension
and hepatitis [40], whereas those targeting arthroplasty
are lacking [41]. Thus, rigorously controlled trials with
theory-based interventions are warranted to support
evidence-based practice in mobile app-based rehabilita-
tion among Chinese patients after THA or TKA.
This study aims to evaluate the effectiveness of a mo-

bile app rehabilitation programme compared with usual
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care among Chinese patients after THA or TKA regard-
ing the outcomes of self-efficacy, physical function, pain,
depression, anxiety and HRQoL. We hypothesise that
compared to the control group receiving usual care, the
experimental group receiving the mobile app rehabilita-
tion programme in addition to usual care will report a
significant improvement in self-efficacy, physical func-
tion and HRQoL as well as a significant reduction in
pain, depression and anxiety.

Methods/design
Study design
This is a single-centre, single-blinded, superiority RCT
with two parallel groups. Participants undergoing pri-
mary THA or TKA will be recruited preoperatively in
the orthopaedic wards. They will receive standard in-
patient rehabilitation services and the same care during
hospitalisation. On the day before hospital discharge,
they will complete the baseline assessment (T0) and will
be randomly assigned to the experimental or control
group. Once discharged, the experimental group will

receive a 6-week mobile app rehabilitation programme
and usual care, whereas the control group will receive
usual care for 6 weeks. Outcomes will be assessed at 6
weeks (T1) and 10 weeks (T2) after hospital discharge.
The flowchart of the RCT is presented in Fig. 1. The
Standard Protocol Items: Recommendations for Inter-
ventional Trials (SPIRIT) checklist is provided in Add-
itional file 1.

Sample size
The sample size was calculated using the formula devel-
oped by Sugimoto et al. [42], incorporating the co-
primary outcomes of this study: physical function and
self-efficacy. Based on previous studies in arthroplasty,
we expect the effect size of the intervention on self-
efficacy to be 1.2 and that on the physical function to be
0.7 [20, 43]. The effect size ratio is approximately 1.7
(1.2/0.7). The correlation coefficient between these two
outcomes was estimated to be 0.3 [44]. We set the attri-
tion or nonresponse rate at 20% based on the evidence
from the study of Walters et al. [45]. The present study

Fig. 1 Flow chart of the trial
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requires a sample size of 84 in all (42 in each group) to
achieve a power of 0.8 at a 0.025 level of alpha error.

Randomisation
Participants will be randomly assigned to the experimen-
tal or control group using simple randomisation with a
1:1 allocation ratio. A person who is not a member of
the research team produced the allocation sets using a
computerised random number generator. The allocation
sequence will be concealed from the researchers using
enclosed identical, sequentially numbered, opaque,
sealed envelopes, which are impermeable to intense
light. After a participant has been enrolled and has com-
pleted the baseline assessment, the researcher (QW) will
open the next sealed envelope and assign the participant
to the indicated group.

Blinding
Due to the nature of the intervention, the experimental
group will use a mobile app while the control group will
not; it is impossible to blind the participants and the re-
searcher (QW) who will deliver the intervention. How-
ever, the outcome assessor, a research assistant who has
no relationship with the participants, will be blinded to
the allocations throughout the study. The researcher
(QW) will provide the assessor with assessment training
prior to the study. The assessor will independently assess
all outcomes for the two groups at T0, T1 and T2. Par-
ticipants are required in advance not to communicate
with the assessor about to which group they are
allocated.

Participants
Recruitment
The participants will be recruited from the orthopaedic
wards of a 1700-bed, tertiary-level, university teaching
hospital in Shanghai, China. Recruitment flyers that con-
tain the researcher’s telephone number will be distrib-
uted in the wards. Patients who are interested in the
study can contact the researcher (QW) by making a tele-
phone call. The researcher will explain the study and
provide the participant information statement. Patients
will have 2 days to consider whether to participate in
this study. If the patients agree to participate, they will
sign the consent form, complete the sociodemographic
sheet, complete the baseline assessment and be assigned
to either the experimental or control group. We expect
that 75% of patients are eligible and 56% of eligible pa-
tients will consent to participate in the research [20]. It
will take approximately 17 weeks to recruit the required
number of participants.

Inclusion criteria
The inclusion criteria are (1) adults (greater than or
equal to 18 years) after unilateral primary THA or TKA,
(2) possess a mobile device (e.g., smartphone or tablet)
with an Internet connection, (3) able to access the mo-
bile app WeChat, (4) able to complete the programme
and relevant follow-up 3 months after hospital discharge,
(5) able to communicate with the researcher in Chinese
(Mandarin) and (6) able to provide informed valid con-
sent to participate in the study.

Exclusion criteria
Participants will be excluded if they (1) undergo revision
and bilateral arthroplasty; (2) have concomitant health
conditions that might have interfered with the rehabilita-
tion exercises, such as class II or above heart failure ac-
cording to the New York Heart Association [46]; (3)
received other lower-limb surgery in the last 6 months
or will undertake another lower limb surgery within 3
months; (4) have severe vision impairment or blindness
according to the International Classification of Disease
11 [47]; and (5) have major postoperative complications,
such as incision infection and venous thromboembolism.

Interventions
Interventions will commence immediately after hospital
discharge. The experimental group will receive a mobile
app rehabilitation programme on top of usual care,
whereas the control group will receive usual care only.

Usual care
Usual care of the hospital is based on an expert consen-
sus on enhanced recovery after THA and TKA in China
[48]. Home-based rehabilitation exercises are explained
to the patients by ward nurses at hospital discharge.
Take-home rehabilitation instruction pamphlets are also
provided. The home-based rehabilitation exercises con-
sist of 12 exercises for THA and TKA, which aim to im-
prove muscle strength, joint mobility and physical
function in daily living. Patients are required to practise
rehabilitation exercises according to the instructions for
6 weeks. If they have any questions during rehabilitation,
they can telephone the ward nurses. Patients will be
followed up when they complete the rehabilitation
programme (i.e., 6 weeks after hospital discharge) and 4
weeks later (i.e., 10 weeks after hospital discharge).

Mobile app rehabilitation programme
The mobile app rehabilitation is a 6-week programme
delivered via the mobile app WeChat, which aims to en-
hance patients’ self-efficacy for rehabilitation as well as
improve their outcomes regarding physical function,
pain, depression, anxiety and HRQoL. The design of this
programme is guided by two theories, Bandura’s self-

Wang et al. Trials          (2022) 23:553 Page 4 of 11



efficacy theory [49] and Illeris’ model of learning [50].
The exercise regime used in the mobile app rehabilita-
tion programme is the same as that used in usual care to
ensure comparability between the groups. The setting of
progressive rehabilitation goals and exercise intensities is
based on recent literature [51] and an expert consensus
on best practices after hip and knee arthroplasty [11].
Both theories adopted in the present study have been

recommended in telehealth research because they may
facilitate the creation of effective and interactive inter-
ventions [52, 53]. Bandura’s self-efficacy theory guides
researchers to adopt strategies that may enhance pa-
tients’ confidence in their capability to accomplish re-
habilitation tasks. According to the theory, there are
four sources of self-efficacy: direct mastery experiences,
vicarious experiences, verbal persuasion and arousal
state [49]. The present study addresses these four
sources with the establishment of achievable small goals
as well as the provision of peer sharing, a discussion
forum and psychological techniques [31, 54]. Illeris’
model of learning guides researchers to understand the
nature of the learning process and the conditions that
influence this process [50]. To facilitate the participants’
learning process, the present study uses visual presenta-
tions, such as pictures and videos, rather than text mes-
sages, and the information is delivered in short
segments.
The mobile app rehabilitation programme consists of

physical exercises as well as techniques for enhancing
participants’ self-efficacy for rehabilitation. The exercises
incorporated in the mobile app rehabilitation
programme are similar to usual care, and they are dem-
onstrated by videos or photos via WeChat. Participants
are encouraged to practise the exercises for 1 h daily
and at least 5 days per week [20, 22, 55]. Exercise goals
for each week are established, and rehabilitation instruc-
tions are arranged in small tasks to help participants
achieve the overall exercise goals. Previous patients who
have completed the rehabilitation and recovered are in-
vited to share their experiences via the app. An asyn-
chronous discussion forum will be held via WeChat,
involving all participants in the experimental group, the
researchers, an arthroplasty surgeon, a nurse and a
physiotherapist. Participants can post their experiences
and questions at any time. The researcher (QW) will re-
spond to the questions within 24 h. Praise, encourage-
ment and reassurance will be provided through
discussions and chats. To help relieve stress and anxiety,
techniques, such as muscle relaxation exercises, are in-
cluded in this programme. More details are provided in
Additional file 2. The mobile app rehabilitation
programme has been reviewed for content validity by a
panel that consisted of an arthroplasty surgeon, a nurse,
a physiotherapist and two patients.

The mobile app rehabilitation programme will be de-
livered by the researcher (QW). On the day before hos-
pital discharge, the researcher will teach the participants
in the experimental group to use the programme on
WeChat. A booklet that illustrates how to use the mo-
bile app rehabilitation programme will also be provided
to take home. To improve engagement, the researcher
will send a message on Monday of each week to remind
the participants to undertake exercises, and the partici-
pants will be encouraged to record their use of the
programme and completion of the rehabilitation tasks in
a paper diary.

Concomitant rehabilitation and medications
At the orthopaedic surgeon’s request, some participants
may undertake additional in-person rehabilitation ses-
sions during the programme. These participants will be
included in the data analysis, but they will be asked to
report this concomitant intervention by answering two
additional questions on the outcome assessment ques-
tionnaires: ‘Have you been required to attend in-person
rehabilitation? If yes, how many times?’ Other regular
medications the participants take during the programme
will also be collected at baseline.

Outcome measures
Data will be collected at three time points: at baseline
(week 0, T0), at week 6 immediately after the interven-
tion (T1) and at week 10 as follow-up (T2). Demo-
graphic data, including age, gender, living status and
education as well as a brief history of health conditions,
including surgery, comorbidities and medication, will be
collected at T0. The following outcomes will be mea-
sured at T0, T1 and T2. Both the experimental and con-
trol groups will be assessed by the same assessor using
the same measurements and following the same time
frame. The assessor will assess the participants via tele-
phone if they are unable to attend the hospital for face-
to-face assessment at T1 and T2. The SPIRIT schematic
diagram is presented in Fig. 2.
After being recruited, the participants will complete

the baseline assessment and then be randomly allocated
to either the experimental or the control group. The ex-
perimental group will receive a mobile app rehabilitation
programme on top of usual care, whereas the control
group will receive usual care only. The interventions will
last 6 weeks. All outcome measures will be conducted at
baseline, completion of the intervention (week 6) and
follow-up (week 10). SER Self-Efficacy for Rehabilitation
Outcome Scale, HOOS-PS Hip Disability and Osteoarth-
ritis Outcome Score Physical Function Short Form,
KOOS-PS Knee Injury and Osteoarthritis Outcome
Score Physical Function Short Form, NRS Numeric
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Rating Scale and HADS Hospital Anxiety and Depres-
sion Scale.

Primary outcomes
The primary outcomes are changes from baseline in
self-efficacy and physical function at the completion of
the intervention (T1). The intervention is based on the
self-efficacy theory, aiming to improve patients’ physical
function after surgery. These two outcomes may provide
the most relevant and convincing evidence related to the
aim of this study. The study results will be considered
positive only if the intervention has an effect on both
primary outcomes; thus, no adjustment for multiplicity
will be conducted in data analysis [56].
Patients’ self-efficacy for rehabilitation will be mea-

sured using the Chinese version of the Self-Efficacy for
Rehabilitation Outcome Scale (SER) [57]. The SER is
sufficiently reliable and valid to detect patients’ self-
efficacy for rehabilitation after hip or knee

reconstructive/replacement surgeries [58]. It consists of
12 items that assess individuals’ beliefs in their ability to
perform behaviours typical of physical rehabilitation, and
each item is rated on an 11-point Likert scale from 0 in-
dicating ‘I cannot do it’ to 10 indicating ‘certain I can do
it’ [59]. Higher scores indicate greater self-efficacy.
Patients’ physical function will be measured using

the Chinese version of the Hip Disability and Osteo-
arthritis Outcome Score Physical Function Short
Form (HOOS-PS) for patients after THA and the
Knee Injury and Osteoarthritis Outcome Score Phys-
ical Function Short Form (KOOS-PS) for patients
after TKA [60, 61]. The HOOS-PS and KOOS-PS are
valid for assessing patients’ perceptions of their hip or
knee functions [62]. The HOOS-PS has five items,
whereas the KOOS-PS has seven. Each item is graded
from 0 indicating ‘no difficulty’ to 4 indicating ‘ex-
treme difficulty’ [60, 61]. The raw sum score can be
further converted in two directions: from no difficulty

Fig. 2 Study schedule of enrolment, interventions and assessments
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(0) to extreme difficulty (100) or from extreme diffi-
culty (0) to no difficulty (100) [63]. To align with
other scales in this study, such as the SER and EQ-
5D-5L, the scores will be summed using the nomo-
gram of worst (0) to best (100), with higher scores in-
dicating better physical function. The minimal
clinically important difference used in this study is 8
points for the HOOS-PS or KOOS-PS [64].

Secondary outcomes
The secondary outcomes are changes from baseline in
pain, anxiety, depression and HRQoL at T1 and T2, as
well as changes from baseline in self-efficacy and phys-
ical function at T2. Adherence-related data will also be
collected as supportive secondary outcomes.
Patients’ perceived level of pain will be measured using

the Numeric Rating Scale (NRS) [65]. This study will use
a horizontal 11-point numerical scale, with 0 represent-
ing ‘no pain at all’ and 10 representing ‘pain as bad as it
could be’. Participants could select a number (0–10 inte-
gers) to reflect the intensity of their pain. The NRS is re-
liable (r = 0.96) with good construct validity (r = 0.95
correlated to the visual analogue scale), and it is pre-
ferred by the patients with pain over other measures be-
cause it is easy to comprehend and complete [65]. To
maintain consistency in pain assessment, the NRS will
be included in the paper diary, and the participants will
mark their pain level daily when they wake.
Patients’ levels of anxiety and depression will be mea-

sured using the Chinese version of the Hospital Anxiety
and Depression Scale (HADS) [66]. The HADS is a
widely used instrument to measure the severity of anx-
iety and depression among patients in nonpsychiatric
clinics [67]. It is a 14-item instrument containing two
subscales: anxiety (HADS-A, 7 items) and depression
(HADS-D, 7 items). Each item is scored using a 4-point
Likert scale ranging from 0 indicating ‘not a problem’ to
3 indicating a ‘high level of problems’ [66]. The subscale
scores of the HADS-A and HADS-D can be obtained by
summing of individual item scores.
Patients’ perceived HRQoL will be measured using

the Chinese version of the EQ-5D-5L [68]. The EQ-
5D-5L measures HRQoL on five dimensions: mobility,
self-care, usual activities, pain/discomfort and anxiety/
depression [69, 70]. In each dimension, respondents
can indicate their health by ticking the box next to
the most appropriate statement, and a digit number
expressing the level selected will be produced [68].
Combining the digits for each dimension will produce
a five-digit code that describes the patient’s health
state. To compare the health state between the
groups, the codes will be converted to index values
according to the established value set for China [71].
The participants’ judgement of their health will be

recorded with the EQ-VAS, where the endpoints are
marked as 100 indicating ‘the best health you can im-
agine’ and 0 indicating ‘the worst health you can im-
agine’ [68].
The number of days when the participants use the

WeChat programme and complete their rehabilitation
tasks will be collected through reviewing rehabilitation
diaries. The frequency of participants’ posts in the dis-
cussion forum on WeChat will be counted to under-
stand online engagement. Complications and fall
incidence that occur after randomisation will be investi-
gated by additional questions on the questionnaire to
provide information about the safety of using the app.
With the individual’s consent, an interview will be con-
ducted to discuss the benefits and barriers to using the
app with participants in the experimental group.

Data analysis plan
IBM® SPSS Statistics 26.0 will be used to analyse the data
[72]. The first author will perform data entry and ana-
lysis using participants’ identification codes. Categorical
variables, such as gender, will be presented in frequen-
cies and percentages. Continuous variables, such as age,
will be presented as means with standard deviations or
medians with interquartile ranges. Demographic charac-
teristics and baseline variables will be compared between
the two groups. Student’s t-tests will be used if the con-
tinuous data are normally distributed; otherwise, Wil-
coxon rank-sum tests will be used. For categorical data,
chi-square tests or Fisher exact tests will be conducted
when chi-square testing is not valid. The effectiveness of
the intervention will be analysed using the intention-to-
treat principle [73]. The generalised estimating equation
(GEE) model [74] will be used to compare the differen-
tial changes in the outcome variables between the
groups across time points at a significance level of 0.05
(two-tailed). The GEE increases the efficiency of the esti-
mates of the parameters in longitudinal trials by ac-
counting for the within-subject correlations in repeated
measurements [75]. This model is flexible to use as it re-
laxes the distribution assumptions of observed data and
can accommodate missing data due to dropouts in RCTs
[75, 76]. No imputation will be conducted if the propor-
tion of missing data is less than 5% as the GEE can nat-
urally integrate the missing data; otherwise, multiple
imputations may be conducted [77].

Ethical consideration
Ethical approval to conduct the study has been obtained
from the Human Research Ethics Committee of the
University of Newcastle in Australia (reference number
H-2021-0414) and the ethics committee of the study
venue (reference number B2021-096R). Patients will be
informed that participation is voluntary and that they
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can withdraw at any time without a reason. The trial will
be discontinued for a given participant if the participant
withdraws consent, or if the participant develops a con-
dition that has been diagnosed by the clinical practi-
tioner as unsuitable for continuing the rehabilitation
programme, such as joint dislocation and severe fall.
The conditions would be documented as adverse events
and would be reported to the hospital for evaluation and
treatment. Identification codes will be used in data col-
lection to ensure participants’ privacy and anonymity.
All electronic data will be saved in a password-protected
cloud system of the university. The non-digital docu-
mentation will be stored in a locked cabinet in the re-
searcher’s office. Data collected in this study will only be
accessed by the research team members. Ethics commit-
tees at the university and study venue will monitor the
implementation of the study and compliance with the
ethical codes. Progress reports will be submitted regu-
larly to the ethics committees for the auditing of the
completeness, accuracy and timeliness of data collection
as well as of the process related to enrolment, consent,
eligibility and adherence to the protocol.

Modification of the protocol
Any modification of the protocol will be discussed and
determined by all research team members. Substantive
amendments that may impact the conduct of the study
or the ethical rigour of the study, such as changes of ob-
jectives, eligibility criteria, study procedure and data ana-
lysis, will require a formal written modification to the
protocol. The protocol will be identified by a unique ver-
sion number and date. Such amendments would be ap-
proved by the ethics committee of the university and the
study venue before they are implemented. The modifica-
tion will be updated on the trial register and notified to
participants after it has been approved. Consent to par-
ticipate in the modified study will be required. Other
amendments, such as minor corrections and clarifica-
tions that would not affect the conduct of the study, will
be documented as a memorandum.

Discussion
The present study will investigate the effectiveness of a
theory-based mobile app rehabilitation programme re-
garding self-efficacy, physical function, pain, depression,
anxiety and HRQoL among patients after THA or TKA.
To the best of our knowledge, this is the first trial con-
ducted in China about mobile app-based rehabilitation
after arthroplasty that incorporated a self-efficacy and
learning theoretical framework. The results will add ro-
bust evidence on the effectiveness of the rehabilitation
services delivered via mobile apps and will provide
insight into the application of these theories in tele-
health. The evidence from this study may contribute to

clinical recommendations and future research about mo-
bile app-based rehabilitation. If the findings are positive,
the evidence from this study will support the provision
of mobile app-based rehabilitation to patients after THA
or TKA, which might increase the accessibility of re-
habilitation services [18] to benefit patients who are not
able to attend face-to-face rehabilitation. With the sup-
port of mobile apps, patients’ adherence to rehabilitation
might be increased as they could obtain support, such as
readily accessible information and reminders [78].
The primary outcomes of this study are changes in

self-efficacy and physical function because the mobile
app rehabilitation programme targets enhancing pa-
tients’ self-efficacy for rehabilitation and improving their
physical function. The results will provide evidence
about patients’ self-efficacy in telerehabilitation after
arthroplasty, which has seldom been reported in previ-
ous studies. A previous study reported that telephone
follow-up significantly improved patients’ general self-
efficacy one month after TKA [79], but patients’ self-
efficacy in mobile app-based rehabilitation remains un-
known. Self-efficacy for rehabilitation plays an important
role in the interpretation of the effectiveness of rehabili-
tation, and it is suggested to be included in the outcome
measures [11]. As patients’ recovery is represented by
multidimensional factors involving their physical, men-
tal, social and vocational abilities [80], secondary out-
comes, including pain, depression, anxiety and HRQoL,
will also be assessed in the present study to examine the
changes in patients’ symptoms, emotional recovery and
quality of life. These outcomes will provide a compre-
hensive understanding of the effect of mobile app-based
rehabilitation after arthroplasty as well as the opportun-
ity to explore the interaction between physical and psy-
chological outcomes.

Limitations of the study
Given the nature of the intervention, double-blinding is
not possible. However, the outcome assessor will be
blinded in this study. To reduce the confounding vari-
ables caused by different rehabilitation protocols in dif-
ferent hospitals, the present study will be a single-centre
trial. This might reduce the generalisation of the findings
to a broader population. The outcomes will be assessed
using self-reported measures as it is difficult to conduct
objective measures after hospital discharge, especially for
patients who live in other cities or rural areas outside
Shanghai. Due to the time constraints of a doctoral
programme, of which this study is part, the follow-up
period is limited to 10 weeks. Future studies could in-
clude longer follow-up periods, such as 6 or 12 months
postoperatively, to assess the long-term effectiveness of
mobile app rehabilitation programmes.
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Trial status
Participant recruitment commenced on May 25, 2021
(protocol version 3, dated April 1, 2021). Up to now, 48
participants have been recruited. Recruitment is ex-
pected to be completed in October 2021. Findings from
this study will be published in peer-reviewed journals
and presented at conferences.

Conclusion
This study will contribute to the knowledge about the
effectiveness of mobile app-based rehabilitation among
patients after THA or TKA. If the findings are positive,
they will support the implementation of mobile app-
based rehabilitation in THA or TKA, which might
increase the accessibility of rehabilitation services and
patient adherence to rehabilitation.
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