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Abstract

Background: Anevidence-based eHealth education toolwas developed for patientswith knee osteoarthritis (KOA). This study aimed to
evaluate the long-term effectiveness on patient knowledge level and analyzed the patient’s satisfaction with the proposed tool.

Methods: A two-arm randomized controlled trial was performed, with 218 KOA patients allocated 1:1 to two groups by
balanced block randomization. Both groups received usual care and additionally, the eHealth group used the proposed
eHealth tool during the process. The primary outcome measure was the validated osteoarthritis patient knowledge question-
naire (PKQ-OA). The secondary outcome was patients’ satisfaction with the eHealth tool. Measurements were taken at base-
line, post-intervention (T1), 1-month (T2), 3-month (T3), and 6-month (T4) follow-up. Statistical analyses, including ANOVA
and chi-square tests, were employed to compare outcomes between the groups.

Results: The results of the PKQ-OA indicated that patients in the eHealth group (38.7%± 25%, 95% confidence interval (CI), 33.9%–

43.4%)performedsignificantly better than theusual caregroup (28.8%± 21.1%,95%CI, 24.9%–32.9%) in termsof correct responses
to the knowledge assessment in T1(P= 0.001). In addition, a higher percentage of patients in the eHealth group (39.4%) achieved a
score of at least 50% on the knowledge assessment compared to the usual care group (14.6%). Patients who received eHealth edu-
cation perceived it as a valuable tool for education. The analysis of follow-up data showed that the knowledge level of the eHealth
group was higher than that of the control group at 6 months (F= 0.727, P= 0.471), but there was no significant difference.

Conclusion: Patients educated using an evidence-based eHealth education tool showed significant improvements in knowl-
edge and were more likely to achieve an adequately informed status. The evidence-based eHealth tool could offer a low-cost,
effective educational device.
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Introduction
Knee osteoarthritis (KOA) is one of the most frequent
chronic joint diseases in the world, with an age-associated
increase in both incidence and prevalence.1,2 Globally,
KOA prevalence increased by 48% from 1990 to 2019.3 In
China, the 10-year average age-standardized prevalence
and incidence of KOA was 4.6% and 25.2 per 1000 person-
years, respectively.4 In addition, the southwest region of
China had the highest years lived with disability rate from
KOA.5 KOA has led to substantial economic burdens on
patients, their families, and society, primarily due to its
high incidence and disability rates.6 The available treatment
options of KOA encompass a spectrum of approaches,
including non-pharmacological interventions like self-
management, lifestyle modification, and physical modalities,
as well as more invasive measures such as intra-articular
injections and joint replacement surgery.7–11 However, it is
important to acknowledge that patients may encounter
various benefits and risks when receiving these treatments.
Studies indicated that the key to a successful long-term
outcome of KOA is optimal patient selection and preopera-
tive counseling.12–14

Patient education is integral to the treatment and care of
patients with KOA. Tailored patient education has proven
effective in equipping patients with the knowledge and skills
necessary for self-management.15Byprovidingcomprehensive
information aboutKOA,healthcareproviders canbetter engage
patients in positive behavior changes, ultimately leading to
improved health outcomes. However, studies have reported
dissatisfactionwith the details providedbyhealthcare providers
for KOA.16 This dissatisfaction often stems from vague infor-
mation, limited consultation time, and imprecise explanations
of the disease’s progression, which together hinder patients’
understanding of KOA and reduce adherence to self-
management practices.17,18 Evidence-based patient education
entails a systematic approach that integrates themost up-to-date
medical best evidence, which could assist patients in compre-
hending the progression of a disease, as well as the available
management alternatives and protective strategies, thereby
facilitating self-care.19 A clinical trial revealed that educating
patients with KOA using an evidence-based clinical practice
guideline poster resulted in substantial improvements in their
knowledge levels.20 In addition, studies suggested that integrat-
ing patient education with clinical practice guidelines and
decision-making support could potentially reduce the variabil-
ity in healthcare delivery.21,22 Therefore, the development and
application of such education tools have huge value in enhan-
cing patient understanding and adherence to current practice
guidelines.

Electronic health (eHealth), defined as “the delivery of
user-centered healthcare services through information and
communication technologies, mainly Internet,” is an alter-
native medium for the delivery of patient education.23

According to evidence, self-management and exercise

programs for patients with KOA by eHealth approaches sig-
nificantly improved pain, physical function, and quality of
life compared to usual care.24,25 In addition, a systematic
review demonstrated that eHealth tools might be as effect-
ive as usual care, and possibly more cost-effective, which is
a crucial implication for many overly burdened healthcare
systems.26 The beneficial impact of eHealth in enhancing
self-management and treatment adherence among patients
with diverse medical conditions has been extensively
recorded.27–29 Furthermore, compared to traditional
face-to-face education methods, eHealth tools offer
greater accessibility, scalability, and real-time updates,
which are particularly beneficial for managing KOA.30

However, some participants were observed to use the
eHealth intervention in unintended ways, diminishing its
overall effectiveness.31 Additionally, the effectiveness of
the eHealth tool may vary by region, raising uncertainty
about whether eHealth education is superior to other educa-
tional methods. To address these challenges, it is essential
to develop an eHealth intervention tool that incorporates
advanced feedback mechanisms, such as regular reminders
and proactive strategies. Furthermore, there has been no
randomized controlled trial evaluating the educational
effectiveness and patient satisfaction with evidence-based
eHealth tools for KOA patients in southwest China.

Based on the existing research questions, we developed
an eHealth education tool for patients with KOA that inte-
grates guidelines from the Chinese Medical Association32

and Osteoarthritis Research Society International.33 The
primary goal of the study is to assess the influence of the
evidence-based eHealth education tool on patient knowl-
edge in comparison to usual care. We hypothesize that
the eHealth education tool can lead to a statistically signifi-
cant improvement in patient knowledge and satisfaction
compared to the usual care group. The secondary objective
is to initially investigate the tool’s long-term educational
impact on KOA patients, with the expectation of sustained
knowledge retention and improvement over time.

Methods

Study design

In this two-arm prospective randomized controlled trial,
patients with KOA received health education through an
eHealth patient education tool or usual care. This study
was approved by the Ethics Committee on Biomedical
Research, West China Hospital of Sichuan University,
and prospectively registered on the Chinese Clinical
Trials Registry (ChiCTR2100051083). This trial was
reported according to the Consolidated Standards of
Reporting Trials statement.34 In addition, the protocol of
this study was published.35 There were no changes to the
methods after the commencement of the trial.
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Participants

KOA patients in this study were consecutively recruited
through referrals to the outpatient physiatry/physiotherapy
clinic at West China Hospital of Sichuan University, situ-
ated in Southwest China, from January 1, 2022, to June
16, 2023, after providing informed consent. These referrals
were facilitated by various communities and regional hospi-
tals spanning Mianzhu county (Sichuan), Longquan district
(Chengdu, Sichuan), Mianyang city (Sichuan), and Ya’an
city (Sichuan). The recruitment process received support
from Jilin University and Heilongjiang University of
Chinese Medicine. Specifically, this study was conducted
as a multi-center trial focused on clinical settings in the
southwestern region of China, an area known for the high
prevalence of KOA. The inclusion criteria were the follow-
ing: (a) aged between 45 and 80 years, (b) had KOA
(Kellgren–Lawrence grade 2 or greater) with symptoms
lasting for at least 3 months, (c) with adequate hearing
and eyesight, (d) have an Internet-enabled device and
access to the Internet, and (e) fluent in oral expression.
Patients were excluded if they presented one of the follow-
ing: (a) were unable to read or write in Chinese, (b) had
hearing and vision impairment, (c) had fibromyalgia or a
systematic arthritic condition, (d) had knee replacement
surgery, and (e) had a history of clinic visits or an appoint-
ment with any physician/therapist/healthcare professional
for evaluation of KOA. These exclusions were made to
focus on the effects of the intervention on KOA patients
alone and to improve the internal validity of the study.

Sample size

We utilized the PASS software (NCSS Statistical Software)
to calculate the required sample size. The calculation of the
sample size was conducted by taking into account the dif-
ference between groups in the primary outcome, assuming
that participants in the eHealth group would exhibit a
correct response rate of 55.3%, while those in the usual
care group would have a rate of 39.5%.20 To ensure suffi-
cient statistical power, a power of 95% and a significance
level of 5% (two-sided test) were employed, with a value
of 0.5 standard deviations used to determine the sample
size. By applying these parameters, a Z-score of 1.96 was
obtained. Considering a dropout rate of 20%, a sample
size of 108 per group (total of 216 participants) is required.

Randomization, allocation, and blinding

Eligible participants were randomly assigned to either the
eHealth or usual care group in a 1:1 allocation ratio by
balanced block randomization at the time of obtaining
consent. The allocation concealment process was blinded
and conducted in the order of recruitment using a computer-
generated random allocation schedule operated by a senior

statistician at the Centre for Biostatistics, Design,
Measurement and Evaluation (CBDME) of West China
Hospital, Sichuan University. The patients, research coordina-
tors, and the eHealth physiotherapists received notification
regarding the randomly assigned group of each participant
through a sealed opaque envelope. However, the participants
were aware of their group allocation (eHealth or usual care),
as they actively participated in the intervention. The research-
ers who conducted the data collection and analysis were
blinded to group assignment, minimizing potential bias in
data interpretation. While the eHealth physiotherapists who
delivered the intervention were not blinded, standardized pro-
tocols and training were implemented to ensure consistent
delivery of the intervention.

Interventions

The intervention was specifically described in the proto-
col.35 In brief, we developed an eHealth education tool
based on an iterative approach to collaborative persuasive
design between healthcare providers and patients.35,36 The
eHealth education tool was developed based on an iterative,
collaborative persuasive design process involving health-
care providers and patients. Participants assigned to the
eHealth group received an invitation QR code to access
the eHealth patient education tool (Figure 1(A)). The tool
includes the following modules: (a) Education Center:
this module includes clinical guideline-based KOA health
education, rehabilitation advice, and video guidance; (b)
Self-Management: self-monitoring of knee arthritis symp-
toms during studies; (c) Schedule and Plan: set reminders
and make calendars for scheduled evaluations; (d)
Communication and Help Center: provide an overview of
this tool; remote access to designated physiotherapist; and
(e) System Backend: researchers can download patient
information in this module (Figure 1(B) and (C)).
Participants in the eHealth group received education
through the utilization of the eHealth education tool, in add-
ition to their usual care. To ensure the educational content is
tailored to individual needs, each module of the tool is
designed to adapt to the patient’s progress and preferences.
The intervention was administered within a week following
randomization, during which a video consultation with a
physiotherapist was conducted, lasting up to 90 min based
on the patient’s preference. To encourage participants to
engage with the information and utilize the tool, automated
push notifications will be sent through the WeChat messen-
ger platform twice a week for a minimum of 6 months.
Additionally, the Schedule and Plan module allows partici-
pants to set personalized reminders and plan their use of the
tool based on their individual care needs, ensuring that they
are consistently reminded to access the educational content
and update their symptom tracking.

Patients in the usual care group were subjected to cus-
tomary care, encompassing a diverse array of care practices
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available at the outpatient clinic of West China Hospital,
without any restrictions imposed by study protocols. This
approach, in contrast to standard care, may not accurately
represent the care received in real-world settings.37 To
facilitate the completion of follow-up questionnaires and
access to the intended KOA care, all control group partici-
pants were contacted by an assistant via telephone or
WeChat messenger (Tencent Holdings Ltd, Shenzhen,
China), who provided them with the necessary instructions.

Outcome measures

Participants completed outcomes at post-intervention (T1),
1-month (T2), 3-month (T3), and 6-month (T4) follow-up
after the randomization. The time intervals for measure-
ments were chosen to capture both short-term and long-
term effects of the eHealth education intervention. The
post-intervention assessment allows for immediate evalu-
ation of knowledge acquisition and user satisfaction. The

subsequent follow-ups at 1, 3, and 6 months are intended
to assess the retention of knowledge over time, as well as
the sustained impact of the intervention on patient behavior
and self-management of KOA. All tools and questionnaires
used in this study have been obtained with the necessary
permissions from the respective copyright holders. In add-
ition, as this study is designed to evaluate the long-term
effects of an eHealth intervention, interim analyses and
stopping guidelines were not applicable, as the interven-
tion’s effects are expected to evolve over time and require
a longer duration of assessment.

Primary outcome. The validated osteoarthritis patient
knowledge questionnaire (PKQ-OA)38 was the primary
outcome measure, consisting of 7 single-choice and 14
multiple-choice questions, with a total of 31 correct
answers. Specifically, the PKQ-OA has shown a high
internal consistency (Cronbach’s alpha= 0.89) and con-
struct validity when compared to clinical assessments of

Figure 1. Overview of the eHealth education tool. (A) Patients can access the eHealth education tool via invitation QR code. (B) Features of
the tool. (C) Backend of the database (physicians).
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KOA knowledge. In addition, greater disease knowledge is
indicated by higher scores, and achieving a score above
50% on the knowledge section of the questionnaire was
categorized as being sufficiently informed.39

Secondary outcome. The secondary outcome measure was a
questionnaire20 consisting of six closed questions, which can
assess patient satisfaction with the consultation, the eHealth
patient education tool, and their trust in the physiotherapist.

Statistical analysis

Statistical analysis was performed using Stata, version 14.1
(StataCorp). Datawere confirmed to have a normal distribution
using the Shapiro–Wilk test. Two-tailed t-tests (for continuous
variables) and the chi-square test (for categorical variables)
were used to compare baseline measures between the two
groups. Baseline characteristics of the twogroups are presented
asmean and standard deviation for continuous variables and as
number and percentage for categorical variables.

The treatment effectwasevaluatedbyanalyzing thechange in
the primary outcomebetweengroups usingmultivariable regres-
sionmodels. These models were adjusted for potential confoun-
ders, including stratification variables such as the use of
arthroscopy, use of non-steroidal anti-inflammatory drugs, and
the correct rate of the intervention. An interaction between the
month of assessment and treatment group was included as
fixed effects in the regression model at the T1 assessment.

Subgroup analyses were performed, with pre-specified
subgroups based on age, BMI, previous interventions, edu-
cation level, and income level. The pre-specified subgroups
were identified based on clinical relevance prior to the study,
whereas additional subgroup analyses based on other factors
were considered exploratory and performed post hoc. This
distinction between pre-specified and exploratory analyses
is made to avoid post hoc interpretations of the data.

Correlations between continuous variables (age, BMI,
previous interventions, education level, income level, and
patient-reported knowledge scores) were analyzed using
Pearson’s correlation coefficient (r) for normally distributed
data and Spearman’s rank correlation (ρ) for non-normally
distributed data.

Due to the high dropout rate, the intention-to-treat ana-
lysis was not performed. Instead, a per-protocol (PP) ana-
lysis was conducted for follow-up data. Two-way
repeated-measures ANOVA was used to analyzed the
follow-up data over multiple time points. All statistical
tests were two-tailed with a significance level of 0.05.

Results

Participant characteristics

Out of the initial 315 patients with KOA assessed for eligi-
bility, we ultimately included 218 patients from September

2021 to August 2022. The trial was completed as planned,
with follow-up data collection concluding on August 2023.
The flowchart of this study is presented in Figure 2. The
baseline demographic characteristics of the participants
are detailed in Table 1, and it is worth noting that patient
demographics were comparable between the eHealth and
usual care groups.

The vast majority of patients (over 95%) had undergone
various interventions before their initial visit. Among these,
physical therapy (n= 163) was the most commonly
received, followed closely by traditional Chinese medicine
treatment (n= 145). Arthroscopy (n= 12) was the least fre-
quently utilized intervention (Table 1).

Primary outcome

The PKQ-OA results showed that patients in the eHealth
group significantly outperformed those in the usual care
group in terms of correct responses on the knowledge
assessment. The eHealth group had an average score of
38.7%± 25%, while the control group scored an average
of 28.8%± 21.1% (P= 0.001) (Figure 3 and Table 2).
Moreover, a greater proportion of patients in the eHealth
group (39.4%) attained a knowledge assessment score of
at least 50%, compared to the usual care group (14.6%)
(P< 0.001).

The correlation analyses for T1 are presented in
Supplemental Table 1. The findings indicated a positive
association between prior interventions and knowledge
scores (r= 0.228, P= 0.001). Furthermore, there was a
negative correlation between income level and knowledge
scores (r=−0.183, P= 0.007).

Secondary outcomes

The results of the satisfaction survey among patients in the
eHealth group revealed that a substantial portion of respon-
dents had completed the entire eHealth education program.
Most patients in the eHealth group expressed the import-
ance of having treatment guidelines readily available.
Furthermore, those who received eHealth education found
it to be a valuable visual aid. It enhanced their trust in
their healthcare provider’s guidance, improved their
ability to remember information through their engagement
with the eHealth tool, and increased their likelihood of fol-
lowing the treatment recommendations provided by their
physician (Table 3).

Follow-up data analysis

The high dropout rate may be primarily attributed to the
relatively low educational level of the participants, which
led to challenges in understanding the study protocols and
adhering to follow-up requirements. Additionally, lower
participant compliance with treatment and follow-up
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schedules likely contributed to the dropout rate. Given the
elevated dropout rate, this study employed a PP ancillary
analysis to examine the follow-up data of both groups.
The baseline demographic characteristics of participants
in the follow-up data are presented in Supplemental
Table 2.

The results of the repeated measures analysis of variance
revealed the following: (a) a significant main effect of group
(F= 9.767, P= 0.004); (b) a non-significant main effect of
follow-up time (F= 0.727, P= 0.471); (c) a significant
interaction effect of time and group (F= 9.61, P< 0.001);
and (d) in T1, the results of the simple effect test for the
group demonstrated a significant effect (F= 33.442, P<
0.001) (Table 4).

Multiple comparisons revealed the following: (1) within
the eHealth group, the correct rate at T1 was significantly
higher than at T2 (P= 0.002), T3 (P= 0.008), and T4 (P
= 0.016); (2) in the control group, the knowledge score at
T3 was higher than at T1 (P= 0.011), and at T4, it was
higher than at T1 (P= 0.014) (Figure 4).

Safety assessment

The proposed eHealth tool used for KOA patient education
did not result in any adverse effects. No negative reactions
or safety concerns were reported by participants throughout
the duration of the study.

Discussion
To the best of our knowledge, this study represents the pio-
neering research in southwestern China that demonstrates
the efficacy of an evidence-based eHealth education tool
in augmenting the knowledge levels of patients afflicted
with KOA in comparison to those subjected to conventional
care. Patients with KOA who received the evidence-based
eHealth education tool reported favorable satisfaction
with the tool. In addition, the PP analysis of patient
follow-up data found that KOA patients who received the
eHealth education tool had a higher level of knowledge
over a 6-month period than those who received usual care.

Figure 2. Flowchart for participant selection and assignment.
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Table 1. Baseline demographic and clinical characteristics of the patients.

Usual care group （n= 109） eHealth group （n= 109） Total P-value

Gender

Male 29 (26.6%) 31 (28.4%) 60 (27.5%) 0.762

Female 80 (73.4%) 78 (71.6%) 158 (72.5%)

Age (y) 61.25± 6.21 61.16± 9.25 61.20± 7.86 0.932

BMI (kg/m2) 23.86± 3.45 23.43± 4.23 22.63± 3.43 0.422

Education

Junior high school and below 47 (43.1%) 54 (49.5%) 101 (46.3%) 0.362

High school 20 (18.3%) 11 (10.1%) 31 (14.2%)

Higher vocational or junior college 23 (21.1%) 23 (21.1%) 46 (21.1%)

Undergraduate or higher 19 17.4%) 21 (19.3%) 40 (18.3%)

Are you currently working?

Yes 14 (13%) 24 (22.2%) 38 (17.6%) 0.074

No 94 (87%) 84 (77.8%) 178 (82.4%)

If not, are you

Unemployed 16 (14.7%) 19 (17.4%) 35 (16.1%) 0.629

Retired 67 (61.5%) 60 (55%) 127 (58.3%)

Disabled 26 (23.9%) 30 (27.5%) 56 (25.7%)

If not employed, is it related to a knee problem?

Yes 46 (42.2%) 40 (36.7%) 86 (39.4%) 0.406

Income

≤50,000 RMB 79 (72.5%) 73 (67%) 152 (69.7%) 0.335

50,000–100,000 RMB 17 (15.6%) 18 (16.5%) 35 (16.1%)

≥100,000 RMB 13 (11.9%) 18 (16.5%) 31 (14.2%)

Treatment used

Physiotherapy 79 (72.5%) 84 (77.1%) 163 (74.8%) 0.438

Traditional Chinese medicine treatment 76 (69.7%) 69 (63.3%) 145 (66.5%) 0.317

Assistive devices 29 (26.6%) 19 (17.4%) 48 (22%) 0.103

(continued)
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Our findings indicate that the eHealth education tool can
better improve the patient’s knowledge level compared with
usual care after one session intervention. The provision of
reliable patient education plays a crucial role in facilitating
shared decision-making.40 Carlson et al. illustrated a note-
worthy lack of adherence to guidelines within the
American Association of Hip and Knee Surgeons when it
comes to managing moderate to severe OA, which indi-
cated a potential deficiency in effectively conveying infor-
mation to patients as well as the utilization of information
by healthcare providers.21 In addition, Meiyappan et al.
indicated that a mere 50% of the total expenditure of $2.4
million allocated to KOA patient in their practice was
spent on guideline-supported treatments. They advocated
for the integration of clinical practice guidelines into
patient education as a means to mitigate disparities in treat-
ment approaches, enhance patient outcomes, and ultimately
reduce healthcare expenditures.22 However, there is cur-
rently a lack of relevant research on KOA patient education
based on clinical guidelines. According to a recently pub-
lished trial, patients with KOA who received a poster edu-
cation based on a clinical guideline demonstrated a

significantly improved uptake of knowledge compared to
those in the usual care group.20 For readability and
quality of digitally delivered education, it may be valuable
for digital interventions to curate content from credible
websites, treatment guidelines, or co-create educational
resources with people with KOA.41 Therefore, the present
study developed an eHealth education tool based on clinical
evidence-based guidelines, which can achieve individual
education and management of patients with KOA.

The utilization of the evidence-based eHealth education
tool has been demonstrated in this study to enhance KOA
patients’ comprehension of treatment efficacy. Early man-
agement and patient education can mitigate the challenges
associated with KOA.42 To maximize the effectiveness of
educational resources, it is crucial for physicians not only
to provide these materials but also to promote patient adher-
ence to their proper utilization. To actively support the man-
agement of osteoarthritis through noninvasive
interventions, healthcare providers must prioritize the
importance of conservative approaches.43 Furthermore, it
is crucial for physicians to discern barriers that are specific
to individual patients. Previous studies found that lower
socioeconomic status, lower education levels, and lower
income were related to lower patient performance on
knowledge survey scores.44–46 In addition, less treatment
experience was also associated with an inferior knowledge
level.47 The results of the present study are consistent with

Table 1. Continued.

Usual care group （n= 109） eHealth group （n= 109） Total P-value

Corticosteroid injection 21 (19.3%) 12 (11%) 33 (15.1%) 0.090

Arthroscopy 11 (10.1%) 1 (1%) 12 (5.5%) 0.003

Non-steroidal anti-inflammatory drugs 30 (27.5%) 64 (58.7%) 94 (43.1%) <0.001

Other treatments 15 (13.8%) 16 (14.7%) 31 (14.2%) 0.573

BMI: body mass index.

Figure 3. Performance on knowledge assessment survey between
two groups in T1.

Table 2. Multivariable regression models for the association
between groups, use of arthroscopy, use of non-steroidal
anti-inflammatory drugs, and correct rate in T1.

Variable β 95% CI P-value

Groups −0.242 (−17.983,
−4.802)

0.001

Use of arthroscopy 0.038 (−9.985,
17.846)

0.578

Use of non-steroidal
anti-inflammatory drugs

−0.084 (−10.608,
2.620)

0.235
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those of the above studies. We found that previous interven-
tion was positively associated with knowledge score.
Additionally, there is a negative correlation between
income level and knowledge score. Therefore, the above
results suggested that targeting patients with these charac-
teristics may require additional support to achieve an
informed state.

To assess the feasibility of the eHealth educational tool
employed in this study, an online satisfaction survey tool
was used to evaluate six dimensions of patient satisfac-
tion.20 A majority of patients in the eHealth group
expressed the importance of readily accessible treatment
guidelines. Furthermore, patients who received eHealth
education found it to be a valuable visual aid, which
enhanced their trust in their healthcare provider’s recom-
mendations, improved their ability to remember informa-
tion due to their engagement with the eHealth tool, and
increased their likelihood of adhering to their physician’s
treatment recommendations. These results indicate that
the evidence-based eHealth educational tool utilized in
this study offers a positive user experience.

To investigate the long-term educational impact of the
eHealth tool on KOA patients, this study conducted
follow-up assessments in the first, third, and sixth months
to evaluate their knowledge levels. The PP analysis
revealed that KOA patients who received the eHealth edu-
cation tool exhibited higher knowledge levels at the
6-month follow-up compared to those who received usual
care, although the difference was not statistically signifi-
cant. The high dropout rate observed in this study may be
correlated with the patients’ educational background and
age. Approximately 46.3% of the participants in this
study had an education level lower than junior high
school, and the average age of the patients was over 60
years old. Additionally, previous research has shown that
education level and age significantly influence treatment
adherence.48,49 In addition, the high dropout rate may
also have reduced the representativeness of the final
sample, thereby impacting the external validity of the
study. Future research with better retention strategies is
necessary to validate these findings and strengthen the
conclusions.

The current study has several limitations. First, it
focused exclusively on the use of eHealth tools for educat-
ing KOA patients in southwestern China, with the study
population limited to non-surgical cases. As a result, there
is a significant gap in research concerning KOA patients
from other regions of China and those who have undergone
surgery. Future studies should aim to comprehensively
assess the impact and long-term outcomes for KOA patients
across different stages, utilizing eHealth tools that integrate
education, self-management, and rehabilitation therapy.

Table 3. Satisfaction survey of the eHealth group in T1.

Total (N= 109) Percent

How much did you read?

All 64 58.7%

Most 22 20.2%

Some 21 19.3%

None 2 1.8%

Should guidelines similar to these be presented to patients at
clinic visits?

Yes 101 92.7%

No 4 3.4%

Not sure 4 3.4%

Was the eHealth patient education tool valuable?

Yes 102 93.6%

No 0 0

Not sure 7 6.4%

Did the eHealth patient education tool help you remember
more?

Yes 100 91.7%

No 1 1%

Not sure 8 7.3%

Did the eHealth patient education tool help you trust your
provider?

Yes 102 93.6%

No 0 0

Not sure 7 6.4%

Do you believe the eHealth patient education tool will make you
follow advice more?

Yes 103 94.5%

No 0 0

Not sure 6 5.5%

Li et al. 9



Furthermore, there is a need to enhance patient adherence to
eHealth education tools, which warrants further
investigation.

Conclusion
In conclusion, the evidence-based eHealth education tool not
only significantly improved patients’ knowledge aboutKOA
in the short term but also provided a positive educational
experience that was well-received by patients. While its
impact may need to be reinforced over time, the tool offers
a feasible, cost-effective method for enhancing patient edu-
cation and can be considered a valuable addition to conven-
tional care approaches. Further studies are needed to explore
long-term strategies for maintaining knowledge retention
and to assess the broader impact of such eHealth interven-
tions on patient outcomes and healthcare utilization.
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Table 4. Two-way repeated-measures ANOVA of follow-up data.

T1 (%) T2 (%) T3 (%) T4 (%)

Repeated measurement ANOVA

F P Partial η²

Intervention group (n= 16) 72.02± 22.39 51.48± 16.78 51.48± 24.23 52.97± 22.66

Control group (n= 16) 27.08± 21.56 38.09± 32.95 47.02± 1.63 46.42± 2.74

Groups main effect 9.767 0.004 0.246

Times main effect 0.727 0.471 0.024

Groups* times 11.494 ＜0.001 0.277

Figure 4. Line chart of knowledge level assessment between the
eHealth group and usual care group of follow-up data.
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