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Abstract

Introduction: Knee osteoarthritis (KOA) stands out as the most common synovial joint disease
among people, leading to a reduced quality of life, persistent pain, muscle weakness, and
significant functional impairments. The aim of this study is to carry out an investigation that
assesses the efficacy of clinic-supervised and internet-based exercise therapy (IET) on pain, range
of knee flexion, and physical function of patients with KOA.

Methods: This randomized controlled trial enrolled 54 patients between the ages of 50 and
75, all of whom had confirmed KOA. These patients were randomly allocated to one of two
groups, both of which underwent 18 sessions of exercise therapy. One group received supervised
therapy, while the other received therapy delivered via the internet. The study measured various
outcomes, including pain intensity assessed with the VAS, thigh girth (TG), knee active flexion
range of motion (FROM), the six-minute walk test (6MWT), the timed up and go test (TUG), and
knee functionality evaluated using the Western Ontario and McMaster Universities Osteoarthritis
(WOMAC) questionnaire, both before and after the intervention. We used the paired t-test for
intra-group analysis and the independent samples t-test and analysis of covariance (ANCOVA)
test to compare differences between the groups.

Results: Significant differences in outcomes were observed before and after the intervention in
both groups (P=0.001). However, the ANCOVA test revealed no significant differences between
the groups following the study. The statistical analysis, performed with an independent-samples
t-test, indicated no significant differences between the two groups concerning VAS, active knee
flexion, thigh girth, and WOMAC scores, suggesting that both supervised exercise therapy (SET)
and IET protocols yielded similar effectiveness. Nevertheless, when employing the independent-
samples t-test, there were significant differences between the groups in the TUG (P=0.001) and
the 6BMWT (P=0.017), with the IET group demonstrating superior performance.

Conclusion: The results of this study indicate that both SET and IET produce comparable
outcomes in terms of reducing pain, increasing thigh girth, increasing knee flexion range, and
improving WOMAC scores and the physical function of patients with KOA. The internet-based
approach may offer added convenience and motivation for patients.
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Introduction and risk factors, with a prevalence of 60.5%, compared

Knee Osteoarthritis (KOA) involves the gradual loss of
joint cartilage, causing joint stiffness, limited range of
motion, knee-buckling, reduced physical function, and
decreased quality of life in around one-third of individuals
aged 65 and above.'? With the global population aging
and sedentary lifestyles becoming more prevalent, KOA
has become the second leading contributor to global
disability.* In Iran's urban population, KOA's prevalence
is increasing, particularly among those aged 40 and above,
with a significant rate of 41.9%.° The impact is more
significant among women, influenced by lifestyle choices

to 38.6% in men, and the highest occurrence is seen in
individuals with a BMI exceeding 30.57

Functional disabilities in KOA patients primarily
result from the weakness of the knee extensor muscles,
especially in those with severe knee pain. This weakness
exacerbates cartilage deterioration.® In the initial stages
of KOA, patients experience muscle atrophy, strength
deficiencies ranging from 20%-45%, and impaired muscle
function. These factors limit the quadriceps femoris (QF)
muscle's capacity to generate necessary force, crucial for
joint stabilization and shock absorption during walking.’
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Consequently, this constraint results in pain, swelling
and abnormal distribution of loading within the knee.”
Therefore, strengthening the QF is crucial in conservative
KOA treatment, offering substantial therapeutic
benefits.''* Despite strong recommendations for KOA
patients to engage in physical exercises, many maintain
inactivelifestyles. Obstacleslikelimited access to healthcare
services, particularly for those with financial constraints,
contribute to low adherence to exercise routines. This
leads to challenges in reaching appropriate specialists
and supervised exercise therapy (SET) programs.?'-!31°
Emerging approaches, such as SET and internet-based
exercise therapy (IET), are recognized for alleviating pain
and enhancing functionality in KOA patients.

Conventional SET administered in clinical environments
has played a pivotal role in conservative KOA treatment,
involving specific exercise regimens overseen by a
specialist.'®" However, advancements in technology
and increased internet connectivity have provided a new
avenue for exercise therapy delivery. Online rehabilitation
offers the convenience of remotely accessing tailored
exercise programs, potentially improving healthcare
accessibility and addressing geographical and scheduling
limitations. Internet-based rehabilitation also presents a
cost-effective alternative for providing instructions and
monitoring exercise protocols.***!

Through a systematic review, Cottrell et al emphasized
the effectiveness of telerehabilitation in contrast to
conventional methods for improving physical function
and reducing pain in individuals with musculoskeletal
conditions. Because this approach is relatively new,
additional research is required to delve deeper
into its impact.?

Allen et al demonstrated the efficacy of IET programs
in improving symptoms of KOA and increasing patient
satisfaction with this approach.?

As Iran's elderly population increases, and chronic
musculoskeletal conditions prevail, the demand for
specialized rehabilitation services and exercise therapy
is rising?® The COVID-19 pandemic and increased
vulnerability of the elderly have led to challenges for
conventional  clinic-centered  treatment  methods,
emphasizing the need for alternatives like IET to meet
musculoskeletal rehabilitation demands. This situation
prompted an investigation into the effectiveness of IET. In
this research, we delve into the evolving landscape of KOA
management, considering the historical context of SET
and the innovative potential of IET. By critically evaluating
the existing literature and conducting empirical research,
we provide a nuanced perspective of the comparative
effectiveness of these two approaches. Ultimately, this
research emphasizes the importance of customizing
interventions to meet patients' needs and preferences,
while also pushing forward the discussion about the
optimal way to deliver exercise therapy and supervision
for KOA patients.

Methods

Design

The study was an assessor-blind randomized controlled
trial, with patients randomly assigned to two different
exercise therapy intervention groups; SET and IET.

Participants

The study included 54 female patients referred to Hazrat-e
Rasool hospital in Iran University of Medical Sciences,
from 2021 to 2022.

These patients had confirmed primary KOA, diagnosed
using the American College of Rheumatology criteria
through clinical history, physical exams, and radiographic
assessments. The study's inclusion criteria were: (1)
diagnosis of KOA at stages II and III, as determined by
the Kellgren and Lawrence classification based on X-ray
findings; (2) participants aged between 50 and 75 years;
(3) BMI of 30 or lower; (4) a history of knee pain for at
least 6 months, rated at least 3 on the visual analog scale
(VAS) during activities like stair climbing and squatting;
(5) participants in the IET group needed to be well-versed
in the use of social networks, particularly WhatsApp
messenger; (6) a normal mental condition.

The exclusion criteria included the following:

1. Previous surgeries or injuries involving the knee or
lower limbs;

2. Presence of cancerous tumors, neuromuscular
disorders and bone implants;

3. History of lower limb fractures occurring in the last
6 months;

4. History of acute traumatic or chronic injuries, or any
conditions that may influence the study;

5. Involvement in exercise programs or physical therapy
within the last three months;

6. Intra-articular injections received in the past six
months;

7. Useofopioid, painrelievers or systemic corticosteroids
within the last 4 weeks;

8. Inability to perform exercises due to significant pain
or other restrictions;

9. Lack of interest in participating in the study;

10. Incomplete assessments or treatment protocols.

Sample size

Each group comprised 24 participants, determined based
on a significance level (a) of 0.05 and a type II error rate
(B) of 0.20 (80% power). This sample size was calculated
to detect a two-point difference in VAS pain scores.”* To
accommodate possible dropouts, the sample size was
raised to 27 patients in each group.

Study settings

Eligible patients were initially evaluated by a specialist
to determine their suitability for the study. After this,
participants completed a baseline assessment that involved
using a VAS to measure pain levels, assessing active knee
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flexion range of motion (FROM), performing six-minute
walk test (6MWT) and time up and go (TUG) functional
tests, measuring thigh girth (TG), and completing the
Western Ontario and McMaster Universities Osteoarthritis
Index (WOMAC) questionnaire. These measurements
were taken both before the intervention and after the
6-week intervention period.

Randomized allocation

Initially, 68 patients were enrolled in the study in
accordance with the ethical standards. After excluding
seven participants who failed to meet the eligibility
criteria, 61 individuals were randomly assigned to either
the SET or IET group, through computer-generated
randomization (see Figure 1). The assessors who evaluated

the participants were blinded to the group assignments,
maintaining the integrity of the study’s blinding procedure.

Before their participation, all registered patients in
the project signed a detailed informed consent form.
Participants maintained the right to exit the study at any
moment without any commitments. Furthermore, all
participants were guaranteed the confidential and secure
handling of their personal information.

Interventions

Each patient participated in 18 supervised sessions,
conducted three times a week. The exercise program
followed a progressively similar plan, carried out three
times a week for 6 weeks for both groups. It encompassed
14 exercises (as detailed in Table 1) and included a

68 Patients

7 patients did not fulfill inclusion

criteria:

BMI more than 30 (n=2)
> - History of knee intra-articular

v

injection(n=2)

History of PRP in knee (n=1)
History of physical therapy in
the recent three months(n=2)

61 Patients

Randomized Allocation

!

IET Group (n=30)

!

SET Group(n=31)

Pre-Intervention Assessment

18 exercise therapy sessions conducted
through online supervision (via WhatsApp)

3 patients were excluded due to
covid 19 and incomplete
assessment

v
IET Group (n=27)

18 exercise therapy sessions conducted with
supervision at a sports medicine clinic.

4 patients were excluded due to
covid 19, heart disease and
incomplete assessment

d

4

SET Group (n=27)

Post-Intervention Assessment

Figure 1. Flow diagram of recruitment and allocation of the participants
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Table 1. Detailed description of the exercise protocol for SET and IET groups (Figure S1)

Second two weeks

Third two weeks

# Exercise First two weeks
. . Two sets of 10 repetitions per
1 Quadrlcgps static session, with a hold of five
contraction ..
seconds for every repetition.
Two sets of 10 repetitions per
2 Straight legs raising (SLR) session, with a hold of five
seconds for every repetition.
SLR in the sitting position TWO. sets Of 10 repet1t|0r'15 per
3 . o session, with a hold of five
with ankle dorsiflexion L
seconds for every repetition.
Terminal knee extension Two sets of 10 repetitions per
4 with a pillow below the session, with a hold of five
knees in the supine position seconds for every repetition.
Static contraction of hip Two sets of 10 repetitions per
5  adductor with a pillow session, with a hold of five
between two legs. seconds for every repetition.
6 Wall-sit at a 90-degree knee One set of 10 repetitions in each
flexion angle session with five second-hold.
. One set of 10 repetitions in each
7 Sl Leg e session with five second-hold.
8  Sitto stand -
9 Heel raising of both feet -
Straight leg raises (SLR) with
10 . -
a proper weight cuff.
Mini Squat movement with
1m . e . =
isometric hip adduction
12 Terminal knee extension )
with TheraBand
The resisted exercise of the
13 quadriceps in the sitting )
position with a proper
weight cuff.
14 Standing Hip Abduction -

Four sets of 10 repetitions per session, with
a hold of five seconds for every repetition.

Four sets of 10 repetitions per session, with
a hold of five seconds for every repetition

Four sets of 10 repetitions per session, with
a hold of five seconds for every repetition

Four sets of 10 repetitions per session, with
a hold of five seconds for every repetition

Four sets of 10 repetitions per session, with
a hold of five seconds for every repetition

Two sets of 10 repetitions per session, with
a hold of five seconds for every repetition.

Two sets of 10 repetitions per session, with
a hold of five seconds for every repetition.

Two sets of 10 repetitions per session, with
a hold of five seconds for every repetition.

Two sets of 10 repetitions per session, with
a hold of five seconds for every repetition.

Two sets of 10 repetitions per session, with
a hold of five seconds for every repetition.

Two sets of 10 repetitions per session, with
a hold of five seconds for every repetition.

Two sets of 10 repetitions per session, with
a hold of five seconds for every repetition.

Two sets of 10 repetitions per session, with
a hold of five seconds for every repetition.

Two sets of 10 repetitions per session, with
a hold of five seconds for every repetition.

Six sets of 10 repetitions per session, with
a hold of five seconds for every repetition.

Six sets of 10 repetitions per session, with
a hold of five seconds for every repetition.

Six sets of 10 repetitions per session, with
a hold of five seconds for every repetition.

Six sets of 10 repetitions per session, with
a hold of five seconds for every repetition.

Six sets of 10 repetitions per session, with
a hold of five seconds for every repetition.

Four sets of 10 repetitions per session, with
a hold of five seconds for every repetition.

Four sets of 10 repetitions per session, with
a hold of five seconds for every repetition.

Four sets of 10 repetitions per session, with
a hold of five seconds for every repetition.

Four sets of 10 repetitions per session, with
a hold of five seconds for every repetition.

Four sets of 10 repetitions per session, with
a hold of five seconds for every repetition.

Four sets of 10 repetitions per session, with
a hold of five seconds for every repetition.

Four sets of 10 repetitions per session, with
a hold of five seconds for every repetition.

Four sets of 10 repetitions per session, with
a hold of five seconds for every repetition.

Four sets of 10 repetitions per session, with
a hold of five seconds for every repetition.

10-minute warm-up and cool-down parts involving
walking and stretches for the lower limbs. The same expert
carried out the interventions for both groups.

SET group: The control or SET group, executed the
progressive exercise protocol within the sports medicine
clinic while being directly supervised by a sports medicine
assistant.

IET group: Initially, the availability of internet access
and messaging applications on the mobile devices of
patients in the intervention or IET group was verified. In
this study, an exercise therapy manual was prepared for
the IET group, complete with images illustrating exercise
techniques. This manual was provided to them on the
assessment day prior to the intervention, with a request for
them to adhere to the exercise therapy protocol, similar to
the other groups. Additionally, the researcher established
an online group for the patients in the IET group through
the WhatsApp application. This group contained essential
details regarding KOA, the exercise therapy procedure, and
general advice. The information was conveyed through
easily understandable text, supplemented with images
demonstrating how to perform the exercise protocol.

Additionally, concise video clips, illustrating exercise
protocols, were created and delivered individually to
each patient through WhatsApp. The patients could use
video calls if they had any questions about the exercises.
All participants in IET were under online supervision,
ensuring they received enough verbal and visual
instructions for their exercise regimens. Additionally, to
ensure exercise adherence, the IET cohort received weekly
phone calls over 6 weeks to motivate them to perform
the exercises and address any challenges they faced.
Participants were asked about their exercise routines, and
their responses were recorded in customized logbooks,
designed for every patient.

To ensure consistency in medication among participants,
all patients were advised to stop using non-steroidal anti-
inflammatory drugs one week before and throughout the
intervention. They could use Acetaminophen, up to a
maximum of 2 grams per day, only if they experienced pain.

Measures of outcomes
In cases where patients had issues in both knees, the knee
exhibiting more severe symptoms was selected for the
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study. Pain intensity was evaluated using the VAS, ranging
from 0 to 10. FROM was assessed using a goniometer,
while thigh muscle atrophy was evaluated by measuring
TG with an inelastic tape positioned 18 cm above the
upper pole of the patella.®

Additionally, the patients' physical functions were
evaluated using the TUG and 6MWT. Secondary
measures involved evaluating patients' scores on the pain,
function, and stiffness subscales of the Persian version of
the WOMAG, a culturally validated questionnaire.”

Analysis of data
Statistical analyses were performed using SPSS 26.0 software
from SPSS Inc. in Chicago, IL, USA. Data normality was
checked with the Kolmogorov-Smirnov test, and Levene's
test was used to assess variance homogeneity. Paired
t-tests were utilized for comparisons within the groups,
and the independent sample t-test was employed to detect
significant differences in the data between the groups. The
analysis of covariance (ANCOVA) test was, also, employed
to explore how pre-test values influenced the study
outcomes. The significance level was established at P<0.05.
To evaluate the within-test consistency of objective
assessments, a pilot study was conducted with ten healthy
individuals who underwent repeated measurements one
week apart. Reliability was determined using intraclass
correlation coefficients (ICCs) with a 95% confidence
interval. The ICCs for the initial and follow-up
measurements were 0.93 for TG, 0.95 for FROM, 0.91 for
the 6MW test, and 0.90 for the TUG test.

Results

Figure 1 displays a CONSORT diagram that outlines the
flow of participants at each phase of the trial. A total of 68
patients were screened during a general recruitment call,
with 61 qualifying for inclusion in the study. Ultimately,
the study and assessments were completed by 54 patients.

Baseline characteristics of patients
There werenonotable differencesin demographicvariables
between the groups prior to the study (see Table 2). This
was established through an independent sample t-test,
signifying that the groups were well-matched.
Furthermore, no significant differences were observed
between the groups at the start of the study concerning
clinical data, which includes VAS, ROM, TUG, TG,
6MW'T, and WOMAC scores, as illustrated in Table 3.

Intragroup comparisons

Significant differences were found in TUG and 6MWT
between the groups using an independent sample t-test
(P<0.05). Additionally, significant differences were
identified between the groups in other outcomes (see
Table 3). This suggests that the SET and IET approaches
yield similar results for VAS, TG, and FROM. However,
the IET group shows a notable enhancement in functional

Table 2. Demographic and clinical characteristics of the participants at baseline

SET group
(n=27) (n=27)

IET group P value
(P<0.05)

Numerical variables, Mean (SD)

Age (year) 59.22 (2.83) 57.03 (5.30) 0.110°
BMI (kg/m?) 27.58 (2.67) 28.03 (3.32) 0.597°
History of KOA (years) 6.07 (2.67) 5.94 (2.75) 0.249"°

Categorical variables, No. (%)

Kellgren and Lawrence
radiological classification

Grade Il 15 (55) 14 (52) 0.253"°

Grade Il 12 (45) 13 (48) 0.347°
Involved knee

Right 12 (45) 14 (52) 0.622°

Left 15 (55) 13 (48) 0.412°
Affected joint (%)

Tibiofemoral (TF)) 10 (37) 10 (37) 0.123 "

Patellofemoral (PF)) 2(7.5) 7 (26) 0.092 "

Combined (TFJ +PFJ) 15 (55.5) 10 (37) 0.512°

“Non-significant difference

test outcomes compared to the other group.

In this study, we applied ANCOVA, incorporating pre-
test values as covariates. This approach helps manage the
influence of pre-test scores as a carry-over effect. Also,
this approach creates a framework that enables to study of
the treatment effects distinct from the potential impact of
the initial pre-test scores. We used G*Power 3.1 software
to calculate the effect size and verified the assumptions of
consistent regression slopes and homogeneity of variances
for ANCOVA. When applying the ANCOVA statistical
approach to compare the groups while accounting for
pre-intervention measures as covariates, no statistically
significant differences were detected in the outcomes
following the intervention:

e VAS(P=0.8),

e FROM (P=0.38),

e TG (P=0.78),

e TUG(P=0.42),

e O6MWT (P=0.11),

e  WOMAC pain subscale (P=0.54),

e  WOMAC stiffness subscale (P=0.36),
e  WOMAC function subscale (P=0.39),
e  WOMALC total score (P=0.87).

Discussion

This study focuses on the impact of two intervention
approaches on variables such as pain, range of motion
(ROM), and physical function of the patients with KOA.
Through a comprehensive analysis of the trial's results,
this discussion aims to provide insights into the potential
advantages, limitations, and broader implications of both
clinic-supervised and internet-based exercise therapies in
managing KOA. This section sheds light on the observed
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Table 3. Differences in VAS, ROM, TG, TUG, 6MWT, and total and subscales
WOMAC scores between the groups

Groups
iabl P value
Variables SET (n=27)  IET(n=27) (p<0.05)
Mean (SD) Mean (SD)
Visual analog scale (:0-10)
Pre-exercise therapy 4.96 (1.25) 5.41(1.15) 0.663

Post- exercise therapy 3.77 (1.15) 4.15 (0.97) 0.384

P value <0.0001" <0.0001"
Flexion range of motion (degree)

Pre-exercise therapy 114.33 (5.76) 115.32(6.79)  0.703
Post- exercise therapy 116.33 (5.58) 117.50(6.21) 0.669
P value <0.0001" <0.0001"

Thigh girth (cm)

Pre-exercise therapy 53.70 (4.40) 56.12 (2.63) 0.120
Post- exercise therapy 54.30 (4.48) 57.25(3.11) 0.437
P value <0.0001" <0.0001"

Timed up and go test (second)
Pre-exercise therapy 10.12 (1.78) 8.98 (1.45) 0.073
Post- exercise therapy 9.53 (1.76) 7.42 (1.36) <0.001"
P value <0.0001" <0.0001"

Six-minute walk test (meter)

Pre-exercise therapy 403.36 (63.35) 477.78 (45.85) 0.086
Post- exercise therapy 473.59 (76.00) 517.87 (52.38) <0.017"
P value <0.0001" <0.0001"

Pain subscale in WOMAC

Pre-exercise therapy 9.25 (0.75) 9.37 (0.68) 0.188
Post- exercise therapy 7.13 (0.68) 7.19 (0.45) 0.095
P value <0.0001" <0.0001"

Stiffness subscale in WOMAC
Pre-exercise therapy 3.64 (1.21) 3.82(1.63) 0.697
Post- exercise therapy 2.84 (0.85) 2.89 (0.42) 0.498
P value <0.0001" <0.0001"

Function subscale in WOMAC
Pre-exercise therapy 32.78 (2.43) 34.16 (2.96) 0.638
Post- exercise therapy 26.86 (2.19) 27.22 (2.37) 0.231
P value <0.0001" <0.0001"

Total score in WOMAC
Pre-exercise therapy 46.433 (3.82)  47.86 (3.44) 0.587
Post- exercise therapy 37.23 (3.22) 38.95 (2.86) 0.271
P value <0.0001" <0.0001"

* Non-significant difference

differences, similarities, and underlying mechanisms,
offering insights into the progress of therapeutic strategies
aimed at improving patients’ quality of life and well-being
with this prevalent musculoskeletal condition. According
to the results obtained from this study, both SET and IET in
both groups demonstrated the capacity to diminish pain,
enhance knee flexion range, ameliorate TG, and improve
physical performance in women diagnosed with primary
KOA. The impacts of exercise therapy were relatively

consistent in both groups, regardless of the supervision
method employed.

Pain

Alleviating pain in KOA patients is crucial, as it
significantly impacts their functioning and quality of life.
A key finding in this study was that both groups reported
a decrease in knee pain after the exercise therapy. The
lack of differences in pain outcomes immediately after the
intervention among the groups may be due to the efficacy
of exercise therapy in enhancing patients' conditions.
Multiple analgesic mechanisms are likely involved in
these outcomes, such as the release of endogenous opioids
and non-opioids, exercise-induced hypoalgesia, and the
anti-inflammatory effects of exercise, which contribute
to reduced levels of inflammation biomarker.>** Thus,
it seems that the observed reduction in pain may be
attributed to the enhancements in muscle strength.

There was no statistically significant difference between
the groups, whether under direct in-person clinic
supervision or through online monitoring, suggesting a
relatively comparable influence from both sets.

FROM

Patients suffering from KOA undergo pain and reduced
physical involvement, resulting in the development of
tibrosis in tissues around the joint and adaptive tightening
of muscles. As a result, this limits the ROM in the knee.
Our results indicate that there were not significant
differences between the groups after the exercise therapy.
Additionally, as knee KOA progresses, the ROM in the
knee gradually declines. However, exercises promote
greater flexibility in the muscles and surrounding soft
tissues of the joint, leading to enhanced ROM for patients,
irrespective of the monitoring method employed.
Corroborating the present study's findings, Dighe and
Dabholkar observed no enhancement in knee ROM when
comparing tele-physiotherapy utilizing applications to
exercise therapy conducted with clinic supervision.”
Unfortunately, the knee ROM has less been evaluated in
knee OA-related studies.

Thigh girth

Measuring TG is a widely utilized technique for assessing
the decrease in thigh muscle mass.* A statistical difference
in TG was noted between the pre- and post-exercise
therapy periods in both groups. Moreover, there was no
notable difference in TG between the two groups, likely
because both followed the same exercise therapy protocol.
This finding supports the idea that both supervision
methods have an equivalent effect on exercise therapy
for the groups. Unfortunately, no previous studies have
examined the effects of clinic-supervised versus internet-
supervised exercise therapy on TG in patients with KOA.
The exercise protocol used for both groups positively
influenced TG and improved the overall condition of the
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thigh muscles, regardless of the supervision method.

Functional tests

Functional disability in KOA patients often stems
from pain, muscle weakness, and atrophy. Our results
showed significant differences between both groups in
the outcomes of the 6MW and TUG tests following the
exercise therapy, with results favoring the IET group,
unlike the other outcomes. However, it is important to
note that although a significant difference was identified
in functional tests using the independent samples ¢ test,
no significant difference was observed according to the
ANCOVA statistical test.

This may be attributed to the ANCOVA analysis being
impacted by the interdependence of the initial test values.
Consequently, the statistical outcomes from other assessed
variables were referenced, and the significant differences
between the groups in functional tests were not taken
into account. As a result, it is stated that the SET and IET
groups are considered to be similar.

In a meta-analysis, Yang et al studied the differences
between face-to-face exercise therapy and Internet-
supervised exercise therapy. Similar to the findings of the
present study; they detected no significant differences
between these two methods concerning functional test
results®. The outcomes from studies by Williams et al,
Allen et al, and Xie et al, which explored the comparison
of clinic-based SET and internet-based approaches, align
with the results of our own research.?**!3

Based on our findings, it appears that patients in
the IET group exhibited a heightened focus on their
exercise routines. This heightened commitment can be
attributed to the appeal of mobile applications and the
increased psychological motivation stemming from their
participation in social media. Unlike SET, where patients
primarily derive motivation from their therapists and the
desire to manage their clinical symptoms, the IET group
draws motivation from multiple sources. In addition to
the aforementioned factors, they are influenced by peer
feedback and the exchange of experiences with other
Internet group patients. This collective sharing of opinions
and experiences significantly enhances their motivation,
resulting in a more determined effort to engage in
therapeutic exercises. In essence, patients in the IET group
appear to possess greater mental motivation to enhance
their performance compared to those in the SET group.

Chen et al have determined that the adoption of
technology/internet-supported exercise programs for
treating KOA patients, is a highly beneficial and efficient
approach to pain management, enhancing clinical
symptoms, and improving patients' quality of life and
function. It is anticipated that this approach will soon
supersede conventional methods.”

Nevertheless, our study does possess several limitations.
First, the sample size is constrained and mainly comprises
non-obese female patients with KOA (grades 2 and 3).

Consequently, the generalizability of the findings to
other populations, such as male KOA patients, remains
uncertain. The effectiveness of exercise therapy in KOA
patients is also a well-established concept, however, the
comparison between SET and IET approaches could
be considered somewhat novel. Additionally, it's worth
noting that our findings only pertain to the short-term
effects of exercise therapy since we did not track patients
over an extended duration. Therefore, there is a need for
prospective trials with larger and more diverse participant
groups, encompassing both genders and longer follow-up
periods for knee OA patients to address these limitations.

It should be acknowledged that the majority of current
exercise therapy protocols face challenges such as poor
patient adherence and limited use, particularly among
KOA patients. These challenges arise from factors such
as socioeconomic constraints, personal convictions,
concerns about movements, and pain exacerbation during
rehabilitation. Consequently, there is a pressing, cost-
effective need for IET customized to KOA patients' needs.
This approach can assist healthcare professionals in better
aligning their rehabilitation goals.

Conclusion

Our findings indicate that both clinic-supervised and IET
produce similar outcomes in reducing pain, improving
range of motion, increasing thigh girth, and enhancing
physical function in patients with KOA. Furthermore,
IET emerges as a cost-effective, convenient, effective, and
personalized approach for individuals managing KOA.
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