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Abstract

Background and Objective: Knee osteoarthritis (KOA) is one of the most common
musculoskeletal diseases, and patient education is considered a key component of
its non-pharmacological treatment. This study aimed to examine the effect of
blended learning-based education, based on the follow-up care model, on health
literacy and physical activity in patients with KOA.

Materials and Methods: This randomized controlled trial included 60 patients aged
45-65 years with KOA. Patients referred to the outpatient clinic of Shahid Beheshti
Hospital in 2025 were allocated into intervention and control groups using block
randomization. The intervention group received blended learning-based education
according to the Follow-up Care Model (four in-person sessions, virtual training, and
weekly follow-ups), while the control group received usual care. Health literacy and
physical activity were assessed before the intervention and three months after the
start of the study using standard tools, and the data were analyzed using Stata
(version 17).

Results: Following the intervention, the mean scores of overall health literacy (P =
0.033), the domains of access (P = 0.015), understanding (P = 0.037), appraisal (P =
0.021), decision-making and application of health information (P = 0.024), and
physical activity (P = 0.007) were significantly higher in the intervention group than
in the control group. However, no significant difference was observed in the reading
skills domain (P = 0.441).

Conclusion: Blended learning based on the Follow-up Care Model may serve as an
effective strategy for improving health literacy, increasing physical activity, and
enhancing patient engagement in self-care among individuals with KOA.

Keywords: Blended learning, Continuous care model, Health literacy; Knee,
Osteoarthritis, Physical activity
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Extended Abstract

Background and Objective

Knee osteoarthritis (KOA) is a prevalent
musculoskeletal disorder, recognized as a significant
contributor to pain, functional limitations, and
disability. Its comprehensive management extends
beyond pharmacological interventions to include
patient education, promotion of physical activity,
weight management, structured exercise programs, and
self-care strategies. Health literacy is particularly
crucial for individuals managing chronic diseases, as it
empowers them to access, comprehend, evaluate, and
utilize health information effectively to make informed
health-related decisions. For patients with KOA,
adequate health literacy can enhance their
understanding of recommendations for pain
management, physical activity, lifestyle modifications,
and self-care practices.

Regular physical activity is another indispensable
component of KOA management, which improves
physical function and quality of life. However,
common barriers such as pain, movement restrictions,
and apprehension regarding symptom exacerbation can
deter patients from engaging in physical activity.
Consequently, sustained and effective educational
interventions are vital for enhancing patients'
knowledge,  motivation, and adherence to
recommended behaviors.

Blended learning, which integrates face-to-face
instruction with electronic education, offers the
advantages of direct interaction alongside flexible
access to educational content. The Follow-up Care
Model emphasizes continuous communication, follow-
up support, educational guidance, and systematic
evaluation across four distinct stages: familiarization,
sensitization, control, and evaluation. The synergistic
application of these approaches can provide continuous
education and empower patients to integrate health
information into their daily lives. Therefore, this study
aimed to evaluate the impact of a blended learning
intervention, structured around the Follow-up Care
Model, on health literacy and physical activity levels
among patients with KOA.

Materials and Methods

This randomized controlled trial, employing a two-
parallel-group design, was conducted from September
2025 to March 2026 at the outpatient clinic of Shahid
Beheshti Teaching Hospital in Hamadan, Iran.
Participants were patients aged 45-65 years diagnosed
with mild-to-moderate KOA, confirmed by a specialist
based on clinical and radiographic evidence. Additional
inclusion criteria comprised access to a smartphone and
the Internet, proficiency in using Eitaa and WhatsApp
applications, absence of medical contraindications to
physical activity, and willingness to participate.

Based on sample size calculations, accounting for
statistical power and anticipated attrition, 60
participants were recruited. The participants were
initially selected using convenience sampling and
subsequently allocated equally to either the
intervention or control group through block

randomization. Each group consisted of 30 participants,
and all participants completed the study.

Data collection instruments included a demographic
questionnaire, the Health Literacy for Iranian Adults
questionnaire (HELIA), and the International Physical
Activity Questionnaire (IPAQ). The HELIA comprises
33 items distributed across five domains: access,
reading skills, understanding, appraisal, and decision-
making and application of health information. Its total
score ranges from 33 to 165, and its Cronbach's alpha
in the current study was 0.89. Physical activity was
quantified using the Persian long-form IPAQ, with
results expressed in MET-minutes per week.

The intervention group received blended learning in
conjunction with usual care. The intervention consisted
of four weekly face-to-face educational sessions, each
lasting 45-60 minutes, followed by four weeks of
virtual education delivered via Eitaa and WhatsApp.
The educational curriculum encompassed topics such
as KOA, risk factors, pain management, stress
management, healthy nutrition, weight control,
physical activity, appropriate exercises, lifestyle
modification, and self-care. Continuous follow-up,
educational messages, responses to participant queries,
and feedback were also provided in accordance with the
Follow-up Care Model. The control group received
usual care only.

Data analysis was performed using Stata (version 17).
Descriptive statistics summarized the variables. Paired
t-tests were utilized for within-group comparisons,
while independent-samples t-tests were used for
between-group comparisons. Given a significant
baseline difference in total health literacy between
groups, analysis of covariance (ANCOVA) was applied
to compare post-intervention total health literacy,
adjusting for baseline score. Statistical significance was
set at P <0.05.

Results

All 60 participants completed the study. Baseline
characteristics, including age, body mass index, sex,
educational level, and employment status, were
comparable between the intervention and control
groups.

Baseline total health literacy differed significantly
between the groups (P = 0.018). Following adjustment
for baseline scores using ANCOVA, total health
literacy was significantly higher in the intervention
group compared to the control group (P = 0.033). Post-
intervention, significant between-group differences
favoring the intervention group were also observed in
the domains of access (P = 0.015), understanding (P =
0.037), appraisal (P =0.021), and decision-making and
application of health information (P = 0.024).
However, no significant difference was found in the
reading skills domain (P = 0.441).

Within-group analysis revealed a significant increase in
total health literacy in both groups (P < 0.001). In the
intervention group, significant improvements were
noted in access, understanding, and decision-making
and application of health information, while the change
in appraisal was not statistically significant (P = 0.069).
Baseline physical activity did not differ significantly
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between the groups (P = 0.901). Post-intervention,
physical activity was significantly higher in the
intervention group than in the control group (P =
0.007). Physical activity also significantly increased
within the intervention group (P = 0.023), whereas no
significant change was observed in the control group (P
=0.160).

Discussion

The findings indicate that a blended learning
intervention, based on the Follow-up Care Model, can
enhance health literacy and physical activity among
patients with KOA. The intervention significantly
improved total health literacy and several key domains,
including access, understanding, appraisal, and
decision-making and application of health information.
These results suggest that combining face-to-face
education with electronic learning and continuous
follow-up may empower patients not only to receive
health information but also to comprehend, evaluate,
and apply it in their self-care.

The observed improvement in access may be attributed
to continuous education and guidance regarding health
information. Simplified educational materials, practical
examples, and electronic resources likely facilitated
patients' understanding of health-related
recommendations. Furthermore, ongoing
communication and feedback may have reinforced

learning and supported the application of information
in daily life.

The lack of significant improvement in reading skills
may reflect the more stable cognitive nature of this
domain and its potential association with educational
and cognitive abilities. A longer intervention period
and increased opportunities for practice may be
necessary to elicit meaningful changes in this
dimension.

The significant improvement in physical activity is also
noteworthy, as physical activity is a crucial component
of non-pharmacological management for KOA.
Continuous education, follow-up, reminders, and
feedback may have enhanced participants' motivation
and adherence to physical activity recommendations.
The strengths of this study include its randomized
controlled design, the integration of blended learning
with the Follow-up Care Model, the use of standardized
instruments, and comprehensive participant follow-up.
However, limitations such as the relatively small
sample size, single-center setting, reliance on self-
reported measures, and a limited follow-up period
should be considered when interpreting the findings.
Future multicenter studies with larger samples and
extended follow-up periods are recommended to
evaluate the sustainability and generalizability of the
intervention effects.
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