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Abstract 

Background: Osteoarthritis is a common and disabling condition that places heavy burden to individuals and 
healthcare systems. Patient education is a facilitator in the treatment decision making process, aiming to develop 
a treatment plan for the disease management. Electronic health (eHealth) is an alternative forum for the delivery of 
patient education and given the prevailing of eHealth in healthcare, introducing patient education programs using 
the technology has the potential to improve patient engagement, self-management and outcomes in patients with 
osteoarthritis. The study will evaluate the efficacy of eHealth patient education tool on patients’ perception of knee 
osteoarthritis and treatment options, satisfaction and compliance to treatments.

Methods: This study is a prospective randomized controlled trial with a 1:1 allocation in two groups. We will recruit 
216 patients diagnosed with knee osteoarthritis from the outpatient physiatry/physiotherapy clinic at West China 
Hospital, Sichuan University in Southwest China. Both groups will receive usual care and additionally, the interven-
tion group will use eHealth patient education tool during the process. Measurements will be taken at baseline, 
post-intervention, 1 month, 3- and 6-months follow-up. Primary outcome will be patients’ knowledge about disease 
and treatment options, measured by the validated osteoarthritis patient knowledge questionnaire. Secondary out-
comes include patients’ satisfaction with the consultation, the eHealth patient education tool, and their trust of the 
physiotherapist.

Discussion: The eHealth patient education tool is designed to provide participants with an innovative model of 
care delivery and this trial will assess the efficacy of the tool and whether this new model of patient education will 
have the potential to increase patient knowledge and empower self-management. Results collected from this study 
will further inform future research employing eHealth tool as interventions for the management of a range of other 
chronic conditions and help participants in communities or rural areas having the equal access to health care services.

Trial registration: This study was prospectively registered on the Chinese Clinical Trials Registry (ChiCT R2100 051083) 
registered 12.09.2021.
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Background
Osteoarthritis is a common and disabling condition that 
has an increasing health burden, with notable implica-
tions for people older than 60 years and healthcare sys-
tems [1]. Global percentage change in years lived with 
disability between 2006 and 2016 was 31.5% [2]. In 
China, around 61.2 million individuals had osteoarthri-
tis recorded in 2017 [3, 4]. Treatment options range from 
non-pharmacological methods, such as education and 
self-management, physical activity and exercise, weight 
loss and physical modalities, to invasive treatments such 
as intra-articular injections and joint replacement sur-
gery [1]. However, patients may be exposed to different 
benefits and risks receiving these treatments; therefore, 
the knowledge on osteoarthritis, how to manage, when 
and how to make decisions, should be incorporated into 
a discussion in the development of a treatment plan 
between physicians and patients.

Patient education that meets patients’ needs have been 
proved effective in improving patients’ performance in 
outcomes, knowledge on a disease, and facilitation of 
decision making [5]. Patient education was strongly rec-
ommended by 12 of 15 evidence-based practice guide-
lines included in a systematic review [6]. Distinct from 
providing health information alone, evidence-based 
patient education, a systematic approach combining cur-
rent medical best evidence, are provided for patients to 
help understand a disease and its progressive nature, 
and the management alternatives and protection strate-
gies to facilitate self-care [7, 8]. A recent published trial 
reported [9] that the knowledge uptake was significantly 
improved in patients receiving a poster summarizing 
a clinical practice guideline on conservative treatment 
options for knee osteoarthritis compared to that in usual 
care group. A more recent review [10] linked patient 
education to improved pain and function outcomes 
compared with usual care in patients with knee osteoar-
thritis. Despite the documented benefits of patient edu-
cation, adoption among physicians and compliance with 
the recommendations of the guideline varies remarkably 
across different healthcare settings. Studies of patient 
education have significant heterogeneity in assessing the 
potential impact of these education programs on health 
and well-being of participants with osteoarthritis, from 
which existed inconsistent effectiveness of patient educa-
tion [11]. Besides, there is always a lack of support in the 
delivery of patient education, which aims to improve out-
comes for patients with osteoarthritis [11]. Two studies 
recommended that patient education with incorporation 

of recommendations in clinical practice guidelines and 
decision-making support has the potential to minimize 
variation in delivery of care [12, 13]. The development 
and application of such education tools has huge values 
in improving patient comprehension and compliance 
with current practice guidelines.

To elicit maximum impact, electronic health (eHealth), 
defined as “the use of information and communication 
technologies for health” by WHO [14], is an alterna-
tive forum for the delivery of patient education. Given 
the prevalence of eHealth in healthcare, introducing 
patient education programs by using the technology 
provides tremendous flexibility in disseminating health 
information, where participants have the choice to 
access information at any given time without the limi-
tation of location [15]. The positive role of eHealth act-
ing at improving some self-management and adherence 
to treatment in patients with various diseases has been 
well recorded [16]. Accumulating evidence indicated that 
self-management and exercise programs for knee osteo-
arthritis powered by eHealth approaches significantly 
improved pain, physical function and quality of life com-
pared to usual care [8, 17]. Similar effects are expected 
in the patient education of knee osteoarthritis. But for 
some participants using the eHealth intervention in an 
undesired way, the diminished effect of these interven-
tions was reported, into which gaining an insight should 
become one of main focuses in any research involved 
eHealth interventions [18]. Therefore, designing an 
eHealth intervention tool incorporating of advanced 
feedback mechanism like regular reminders and active 
strategies is necessary. However, a study investigating 
the effect of a patient education program incorporating 
the recommendations of clinical guidelines (e.g., OARSI 
guidelines for the non-surgical management of knee 
osteoarthritis) with decision-making support through an 
eHealth approach (developed with participants actively 
involved) on patients’ perception of knee osteoarthritis as 
a disease and treatment options, satisfaction and compli-
ance to treatments has not been performed in a popula-
tion with knee osteoarthritis, specifically for whom live 
in Southwest China (with the highest prevalence rate, 
especially in rural areas and communities).

Methods
Aim
The primary objective of this study is to evaluate the 
impact of a physiotherapist-delivered eHealth patient 
education tool incorporating the recommendations of 
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clinical guidelines (OARSI and COA guidelines) [19, 20] 
on patient knowledge, to what extent patients with knee 
osteoarthritis understand the condition and the efficacy 
of non-pharmacological treatment options.

The secondary objective is to assess patient satisfaction 
during the process of using the eHealth patient education 
tool in patients with knee osteoarthritis.

Study design
This study will be a prospective randomized controlled 
trial (RCT) comparing an eHealth patient education tool 
to usual care for knee osteoarthritis. This protocol has 
been designed according to the Standard Protocol Items: 
Recommendations for Interventional Trials (SPIRIT) 
statement [21]. A completed SPIRIT checklist can be 
found in Additional  file  1. In addition, we have used 
Tidier checklist [22] to help report our intervention sec-
tion and the checklist could be found in Additional file 5.

Participants and setting
We will recruit 216 participants referred to the out-
patient physiatry/physiotherapy clinic at West China 
Hospital, Sichuan University in Southwest China. Eth-
ics approval was obtained from Ethics Committee on 
Biomedical Research, West China Hospital of Sichuan 
University, and prospectively registered on the Chinese 
Clinical Trials Registry (ChiCTR2100051083) registered 
12.09.2021. Potential participants will be identified from 
clinic schedules and asked on site to assess their eligibil-
ity and to obtain written consent.

To be included, potential participants must present 
with one of the following: (1) be aged over 45 years, (2) 
have knee osteoarthritis (Kellgren-Lawrence grade 2 or 
greater) with symptoms lasting for at least 3 months, 
(3) is able to provide informed consent, (4) be fluent in 
verbal and written Chinese, (5) with adequate hearing 
and eyesight, (6) own an internet-capable device and 
with access to internet, (7) is not included in the waitlist 
of knee replacement surgery, (8) be in an independent 
ambulatory status.

Potential participants will be excluded if they have 
any of the following: (1) not able to read or speak Chi-
nese, (2) had a history of clinic visits or an appointment 
with any physician/therapist/healthcare professional for 
evaluation of knee osteoarthritis, (3) had a diagnosis of 
fibromyalgia or a systematic arthritic condition, (4) had 
a history of surgery related to knee, hip and other joints.

Randomization and allocation
Eligible participants will be randomized with a one-to-
one intervention allocation to the intervention (n = 108) 
or usual care (n = 108) group at the time of consent. 
Allocation concealment will be blinded and performed 

in the order of recruitment using a computer-gener-
ated random allocation schedule operated at the Centre 
for Biostatistics, Design, Measurement and Evaluation 
(CBDME) of West China Hospital, Sichuan University 
by a senior statistician after consent has been obtained. 
Random permuted blocks of sizes 4 or 6 will be employed 
to ensure participants are allocated to each group equally. 
Participants, research coordinators, and the eHealth 
physiotherapist will be notified, via a sealed opaque enve-
lope, on which group the participant has been randomly 
assigned.

Blinding
Due to the characteristic of the research, participants and 
physiotherapists will not be blinded to group allocation 
and will be aware of the alternative treatment options. 
The study hypotheses will be blinded to participants. The 
researcher conducting the data collection and analysis, 
however, will be blinded to treatment allocation.

Participant timeline
Table 1 shows the assessments at each time point follow-
ing the SPIRIT statement [21]. Figure 1 demonstrates the 
flow chart of the study.

Usual care group
The control group will receive usual care including the 
wide range of care practices provided in the outpatient 
clinic at West China Hospital which are unrestricted by 
study protocols, which is in contrast to standard care 
may not reflect real-world care [23]. Participants in this 
group will be required to record treatment received using 
a log sheet weekly over the course of the study period. 
The common practice consists of a visit to a physiatrist 
or physiotherapist at outpatient clinic, verbal informa-
tion about knee osteoarthritis and treatment options, 
prescription of pain medication, may involve physical 
or occupational therapy (e.g., manual therapy, physical 
agents) and advice about home exercises. All participants 
in the control group will be contacted via telephone or 
WeChat messenger (Tencent Holdings Ltd., Shenzhen, 
China) by an assistant who will provide instructions for 
the participant on how to finish the follow-up question-
naires and access the planned care they were seeking for 
knee osteoarthritis.

eHealth intervention group
Participants assigned to the intervention group will, in 
addition to usual care, receive an invitation QR code 
via WeChat messenger to access the eHealth patient 
education tool built within the WeChat mini pro-
grams platform. Participants register themselves using 
a username and password. The intervention includes 
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instructions on how to efficiently use the tool, infor-
mation detailing the knowledge of knee osteoarthritis 
and the recommendations of clinical guidelines includ-
ing level of evidence supporting each recommendation 
[24], and advice on healthy lifestyle, in a scheduled 
video conference with a physiotherapist using Ten-
cent Meeting app (Tencent Holdings Ltd., Shenzhen, 
China) on a smartphone, a tablet or computer. Par-
ticipants will be provided with a welcome brochure 
with an overview of the intervention components, and 
instructions on how to register and use the eHealth 
patient education tool and Tencent Meeting app (Web 
browser, Android or iOS app) at home. The interven-
tion will be delivered within 7 days after the rand-
omization, during which the video consultation with 
a physiotherapist will last up to 90 min according to 
the patient’s preference. Automatically generated push 
notifications within WeChat messenger will be sent to 
motivate participants to review the information and 
use the tool twice a week after the consultation for at 
least 6 months. Additionally, participants have the pos-
sibility to get help from the coordinators or via the 
study hotline regarding any technical problems when 
using the tool.

An iterative method of collaboration-based persua-
sive design between healthcare providers and patients 
is employed to the development of the eHealth patient 
education tool [18]. In brief, a focus group (n = 6, 
involved 3 patients with knee osteoarthritis, 2 physi-
otherapists and 1 physiatrist) was initially conducted in 
two phases during the development process, in which 
healthcare providers met at Phase I to provide input 
on the eHealth prototype regarding design and content 
and patients were invited to Phase II to discuss with 
healthcare providers regarding literacy demands and 
usability. Then a pilot-testing of the developed tool will 
be done among healthcare providers and patients (with 
a total of 20 participants) in a similar way to the focus 
group, and the testing version could be found in Addi-
tional file 2. The tool includes the following features:

• Education Center: information on knee osteo-
arthritis and treatment options (details could be 
found in Additional  file  2), based on the recom-
mendations of clinical guidelines; exercise advice 
and videos; physical activity and well-being advice.

• Personal Information: the option to record demo-
graphic data and history of knee osteoarthritis.

Table 1 Study assessments at specific time points
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• Self-Management: self-monitor symptoms during 
the study; log the planned care received for knee 
osteoarthritis and other comorbidities.

• Schedule and Plan: set reminders and develop a 
calendar for the scheduled consultation, and assess-
ments.

• Communication and Help Center: contact with an 
assigned physiotherapist or healthcare professional; 
an overview of the educational tool.

Participants who cannot attend the consultation will be 
excluded after contact has been attempted three times. 
One day after the consultation with the physiotherapist, 
all participants will receive the follow-up questionnaires 
on their WeChat. A reminder will be sent if participants 
are found non-responding after 1 week. Intervention 
fidelity will be assessed to rate the degree of involvement 
of a patient within 24 h after the physiotherapist-deliv-
ered consultation. As a participant reads information or 

Fig. 1 Flow-chart of the study
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watches a video, analytics built into the server website 
will collect data on what type of information and how 
long the participant spent on that. The chief research 
coordinator, program developer, and research assistance 
conducting data collection have access to the website and 
are able to view the analytics for each participant.

Outcome assessment
Outcome measures will be assessed at five time points 
through an online link powered by Wenjuanxing (www. 
wjx. cn, a website like Surveymonkey), namely at base-
line (T0), post-intervention/consultation (T1), 1 month 
(T2), 3- and 6-months (T3 and T4) follow-up after the 
randomization.

Primary outcome
Primary outcomes included knowledge about disease 
and treatment options. The validated osteoarthritis 
(OA) patient knowledge questionnaire (PKQ-OA) [25] 
will be used, modified, and adapted to reflect the key 
learner content covered in the eHealth patient educa-
tion tool. The questionnaire comprises 7 single choice 
and 14 multiple choice questions with 31 correct answers 
and details of the questionnaire could be found in Addi-
tional  file  4. We modified the PKQ-OA closely accord-
ing to the patient education information provided in the 
education center and the questions are relevant with the 
evidence-based information. Total knowledge scores will 
be obtained by summing the scores, range from 0 to 21. 
Five patients with knee osteoarthritis and three health-
care professionals will provide input on the prototype of 
eHealth tool regarding design, content and usability, from 
which data collected will be used to finalize the tool for 
the trial. Higher scores indicate greater disease knowl-
edge, and scoring above 50% on the knowledge por-
tion of the questionnaire will be classified as adequately 
informed [26].

Secondary outcome
The secondary outcome measures will track patient 
satisfaction with the consultation, the eHealth patient 
education tool, and their trust of the physiotherapist. 
Maintaining a similar format as the adopted survey [27], 
the questionnaire comprises 6 closed questions and 2 
open questions for participants in both groups and details 
of the questionnaire could be found in Additional file 4.

Other measures
Participants’ demographic data, history of diseases 
and health behavior information will also be collected. 
Potential “inadequate health literacy level” in partici-
pants will be screened using 3 questions: “how confi-
dent are you filling out questionnaires by yourself?” 

(“Confident with Questionnaires”), “Do you need 
someone to help you read? If yes, how often?” (“Read 
Assistance”) and “Do you have obstacles learning about 
your medical condition due to your inability to read? 
If yes, how often?” (“Problem Reading”) [28, 29]. In 
the process evaluation, measures of recruitment rate, 
attendance and follow-up rate will be monitored and 
recorded. Reasons for exclusions, declining partici-
pation and the drop-out of participants will be noted 
through the trial.

Participants in the eHealth intervention group will 
receive additional questions on the usability of the tool, 
including 13 closed questions and 3 opened-ended ques-
tions [30] and details of the questionnaire could be found 
in Additional file 4. Web-based analytics generated by the 
educational tool will be used to assess the utilization of 
the tool, which include data on content with which they 
engage, length of time spent on different content, and 
satisfaction ratings or feedback.

The measure of opinion and perspectives for participat-
ing the trial will be assessed via a phone- recorded inter-
view (semi-structured) in both the eHealth and usual 
care group with the interviewee’s permission, for which a 
guide with open questions will be used to provide struc-
ture. The phone call will be made by a researcher who 
have experiences in qualitative interviews and is inde-
pendent of the conduction of this trial. Two research-
ers (independent of the conduction of this trial) will be 
instructed by the interviewer to independently read and 
code transcribed texts line-by-line, from which codes 
generated will be sorted into themes and discussed to 
gain an overall understanding of any issue on difficulties 
and barriers to complete the trial. Any discrepancy will 
be resolved by the interviewer (senior researcher). Dur-
ing the trial, adverse events, medications and any other 
care received will be recorded using a log sheet, a sample 
could be found in Additional file 3.

Data integrity and monitoring To assess trial safety 
and ensure that the best interests of participants will be 
observed at all times, an independent Data Safety Mon-
itoring Committee will be assembled. Once 10, 50, and 
80% of the sample size is reached, a data quality audit will 
be performed during the trial being conducted. Further, 
data will be stored in encrypted spreadsheets on secured 
servers hosted by the West China Hospital of Sichuan 
University, in which any potential risk of omissions and 
errors will be regularly scrutinized, and then exported to 
a statistical software for analysis by a statistician blinded 
to group allocation. All data collected in this trial will be 
restricted to the principal investigator and specific mem-
bers of the research team using the backend of the data-
base or servers.

http://www.wjx.cn
http://www.wjx.cn
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Sample size Sample size calculation was conducted 
based on the between-group difference on primary out-
come, assuming that participants in the intervention 
group will have a correct response rate of 55.3% com-
pared to that of 39.5% in the control group [27]. Based 
on a power of 95% and a 5% significance level (two-sided 
test), a value of 0.5 SD was used to ensure a large enough 
sample size. A Z-score of 1.96 was determined by apply-
ing these parameters. To allow for a dropout rate of 20%, 
a sample size of 108 per group (total of 216 participants) 
is required. Calculations were performed with PASS 15.0 
(NCSS, LLC).

Statistical analysis
Summary statistics will be calculated and reported in 
accordance with the Consolidated Standards of Report-
ing Trial (CONSORT). The baseline comparability 
between groups will be tested among descriptive char-
acteristics, as well as baseline outcome measures. The 
intention to treat analysis will be performed by a blinded 
statistician. Missing values will not be imputed unless the 
amount of that for an outcome is over 5%, for which mul-
tiple imputation will be performed. Quantitative data will 
be expressed as the Mean (SD), and number plus percent-
age will be used to describe nominal data. The treatment 
effect will be evaluated by the change in primary out-
come between group analyses, using independent t-test 
and ANCOVA for quantitative variables and the χ2 test or 
the Fisher exact test to adjust for demographic data such 
as age, sex, education background, literacy level, joint 
symptoms, comorbidities, type and duration of treatment 
on change in outcomes. Repeated measure effect will be 
evaluated by the repeated measures ANOVA or general-
ized estimating equation, where applicable. Correlations 
between data on usability of the educational tool and 
patient reported outcomes will be analyzed using linear 
regression analysis within the intervention group. Con-
structivist grounded theory and a relational ethics lens 
will guide the plan for qualitative analysis [31]. The QSR 
NVivo 12 software will be used to organize and store the 
qualitative data. Memo-writing will be used to develop 
and refine key conceptual categories, outline themes 
under which each category lies and analyze relationships 
across these key conceptual categories. This conceptual 
framework will draw attention to understanding user 
experiences and engagement with the intervention in a 
context of relational settings. A statistical analysis plan 
will be posted on a public data repository before analysis.

Ethical considerations and dissemination
The protocol with any modifications before implementa-
tion will be re-submitted to the Human Research Ethics 

Committee of West China Hospital, Sichuan University, 
and amendments to the protocol will be updated in the 
trial registries and outlined at the section of dissemina-
tion. The confidentiality and privacy of data retrieved 
from this trial will be protected in accordance with clini-
cal research regulations developed by National Health 
Commission and the International Council for Harmo-
nisation of Technical Requirements for Pharmaceuticals 
for Human Use (ICH) [32, 33]. The final report or any 
presentations of this trial will be presented as aggre-
gated results in which individual participants will not be 
identifiable.

A short report summarizing associated results will be 
presented to participants involved. Results of this trial 
will be presented at conferences and published in forms 
of peer-reviewed journal manuscripts. All researchers in 
this trial will be considered as co-authors of future pub-
lications according to their contribution. The protocol of 
this trial will be posted on the website of the clinical trials 
registrations and Human Research Ethics Committee.

Discussion
We present a protocol for a randomised clinical trial 
involving an eHealth patient education tool for partici-
pants with knee osteoarthritis compared to usual care. 
The tool is designed to provide participants with an inno-
vative model of care delivery without having them come 
to hospital and reducing health burden caused by knee 
osteoarthritis. It is estimated that approximately 1.71 bil-
lion people around the globe have musculoskeletal con-
ditions, among which osteoarthritis accounted for 343 
million costing billions of dollars to economies annually 
[34]. In China, the total number of YLDs for knee osteo-
arthritis reached to 4,149,628, and YLDs rate was per 968 
per 100,000 population, in which Southwest China had 
the highest YLD rate from knee osteoarthritis accounted 
for 1653 per 100,000 population [35].

If the eHealth educational tool is found to be effective, 
this new model of patient education has.

the potential to increase patient knowledge and 
empower self-management by achieving better health 
outcomes, informing decision-making, and promoting 
efficiency of communications [36]. Results collected from 
this study will further inform future research employing 
eHealth tool as an intervention for the management of a 
range of other chronic conditions, and support resource 
efficiency to ensure that participants in communities or 
rural area have the equal access to health care services.

A potential limitation of this trial is some participants 
aged over 60 may have barriers (e.g., technological 
skill, attitudes towards eHealth) to proficiently use the 
eHealth patient education tool. Furthermore, a poten-
tial mode effect due to different models of device used 
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by participating this study is another limitation and 
potential source of bias. Therefore, improvements to 
tackle these barriers and increase acceptance of tech-
nology in this population are currently underway.
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