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ABSTRACT

The aim of this study was to explore physiotherapy-based osteoarthritis (OA) research conducted in South Korea, focusing on the
utilisation of non-surgical management and its alignment with international clinical practice guidelines (CPGs). Databases (MEDLINE,
EMBASE, CINAHL and SPORTDiscus — accessed via EBSCOhost) and Google Scholar were searched to identify clinical articles and
trials focused on research related to OA management in physiotherapy conducted in South Korea. A total of 11 studies met the
inclusion criteria — nine were randomised controlled trials, one utilised a prospective design and one adopted a quasi-experimental
approach. These studies employed various interventions such as kinesiology tape, electrotherapies, and exercise. None of the studies
implemented education, self-management, and weight control as management. There is a discrepancy between research-based
physiotherapy for OA management in South Korea and international CPGs. These findings may be explained by factors such as

education, healthcare systems, and cultural differences.
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INTRODUCTION

More than 500 million people worldwide are affected by
osteoarthritis (OA) (Hunter et al., 2020). The global prevalence
of OA increased by 48% between 1990 and 2019, and OA
was reported as one of the leading causes of disability in 2019
(Cunningham et al., 2021; Hunter et al., 2020). In addition,
OA places a significant economic burden on many countries,
including the USA, the UK, Australia, and New Zealand (Leifer
et al., 2022; O'Brien et al., 2021). The average annual direct
expense incurred by the health system caring for an individual
with OA is $27,000 (NZD) (Leifer et al., 2022). The region with
the greatest average annual direct costs was North America
(320,020, NZD), while Asia ($11,570), Europe ($1,820), and
Australia ($1,170) reported comparatively lower costs (Leifer
et al., 2022). A similar trend has been shown in South Korea,
where both prevalence and costs associated with OA care have
increased in the past few years (Lee & Kim, 2017). According to
the Korean National Health and Nutrition Examination Survey
(NHANES), the prevalence of radiographic knee OA among
people in South Korea over the age of 49 years was 35.1%
from 2010 to 2013 (Hong et al., 2020; J.-H. Park et al., 2017).
Between 2011 and 2018, the number of total knee joint
replacement surgeries increased by 45% (Kim et al., 2021).

The growing burden associated with OA has led researchers to
develop prompt and efficient management strategies for people
diagnosed with the condition (Speerin et al., 2014). Numerous
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clinical practice guidelines (CPGs) have been published by
internationally recognised organisations, including the American
College of Rheumatology (ACR), Osteoarthritis Research Society
International (OARSI), and the National Institute for Health and
Care Excellence (NICE) (Babatunde et al., 2022). These CPGs
advocate that high-value self-management strategies, including
exercise, weight management, and patient education, should be
the first line of treatment for the non-surgical management of
OA (Cunningham et al., 2021; Rice et al., 2019).

Despite international efforts to improve care for people with
OA, many physiotherapists and other health professionals

still provide low-value care modalities of little benefit to their
patients (Holm et al., 2019). Research has indicated that
similar low-value care is also given in South Korea (Kim et al.,
2021; Suh et al., 2017), where the most common forms of
non-surgical intervention appear to be superficial heat and
transcutaneous electrical nerve stimulation (TENS), followed by
interferential current therapy (ICT), and laser therapy (Suh

et al., 2017).

The low-value care clinicians provide in South Korea may be
due to the implementation of these non-surgical interventions
in research settings or a lack of local research. Findings of a
scoping review conducted by Diarbakerli et al. (2022) indicated
that low-value care provided by clinicians not engaging in
evidence-based practice (EBP) could be blamed on inadequate
funding and/or a lack of research. Moreover, Lee et al. (2022)



argue that insufficient physiotherapy-related research has been
conducted in South Korea to explore the various factors (such
as attitudes, education, health system barriers, skills, culture,
and application in clinical practice) associated with the uptake
or avoidance of EBP. This research gap makes it difficult to fully
comprehend the limitations and prospects for enhancing the
standard of care delivery, for people with OA, among clinicians
in South Korea.

This narrative review aims to examine physiotherapy-based OA
research completed in South Korea, the types of non-surgical
treatments investigated, and the alignment of this research with
the recommendations of international CPGs.

METHODS

Terms and search strategy

A database search to identify clinical research articles describing
trials focused on OA management research in physiotherapy

in South Korea was completed in March 2023. The search
covered the period from 2000 to 2023. The MEDLINE, EMBASE,
CINAHL, SPORTDiscus (accessed via EBSCOhost) databases

and Google Scholar were searched. Specific terms related to
the management of physiotherapy and OA in South Korea are
shown in the Appendix.

Eligibility criteria

Eligibility for this review was confined to studies engaged or
conducted by physiotherapists using randomised controlled trials
(RCTs), prospective design, or quasi-experimental trials in South
Korea. There was no restriction based on body site OA, but
studies of rheumatoid arthritis and post-surgery physiotherapy
management were excluded. The search was limited to articles
written in English.

Study selection and data extraction

The first author (MLP) completed the study selection and data
extraction. References identified through the database search
were downloaded to EndNote (The EndNote Team, 2013).
Duplicates were then removed. Title and abstract screening was
completed prior to full-text review to identify the most relevant
studies.

Data synthesis

Study characteristics were extracted and tabulated under the
following headings: author, mean age, sample size, study
design, inclusion and exclusion criteria, interventions and control
groups, outcome measures, and key findings.

RESULTS

Study selection and inclusion

Figure 1 displays the PRISMA flow diagram demonstrating the
selection of literature. A total of 672 articles were identified in
the initial search. Duplicates (n = 55) were removed, and article
titles and abstracts were screened against the inclusion and
exclusion criteria. A total of 15 articles were deemed suitable
for full-text review. Six of these studies were excluded because
their full text was written in Korean. A reference search of the
included studies identified two additional articles. A total of 11
studies were therefore included in the present review.

Participants
Participant characteristics are reported in Table 1. A total of 328

participants were included across all the studies, with sample
sizes ranging from 10 to 46 participants. Three articles recruited
fewer than 10 subjects per group (Kim et al., 2016; Park et al.,
2019; S.-H. Park et al., 2017). The mean age of participants

in the remaining nine studies varied from 46 to 73 years; two
studies did not report this data (Park et al., 2019; S.-H. Park et
al., 2017). One study addressed OA of the hand (Kang et al.,
2019), and the remaining papers focused on knee joint OA.

Inclusion and exclusion criteria of study participants

The inclusion and exclusion criteria differed across the

11 studies, but all participants were diagnosed with OA.
Orthopaedic surgeons or GPs made the diagnosis of OA based
on x-ray findings in all studies. The Kellgren-Lawrence (K-L)
classification system was often utilised as an inclusion criterion,
although mean K-L grades differed among the studies. Only one
study employed inclusion criteria based on the American College
of Rheumatology (ACR) (Kang et al., 2019). Two studies did not
provide clearly reported inclusion criteria (Kim et al., 2016; Lee
etal., 2016).

Study intervention and control

A range of different interventions were used in the included
studies (Table 1). Four studies reported using kinesiology taping
(KT) to manage knee OA. Two studies used electric modalities
(Kim et al., 2019; Kim et al., 2016), and five studies (Kang et
al., 2019; Kim et al., 2020; Nam et al., 2014; Oh et al., 2020;
Park et al., 2017) employed exercise interventions, including
neuromuscular exercise and resistance exercises. The usual
frequency of intervention was three times per week, and the
treatment period ranged from four to 12 weeks. Two studies
did not provide clear information on the dosage, intensity, or
progression of their interventions for resistance exercise (Y.
Cho et al., 2015; Kim et al., 2020). In six studies, the control
and intervention groups received almost identical treatments,
such as heat packs, interferential current waves, and ultrasonic
waves (Table 1). Despite four studies using KT as their primary
intervention, little information was available regarding the
providers of this intervention (H.-Y. Cho et al., 2015; Lee et al.,
2016; Park et al., 2019; S.-H. Park et al., 2017). Only one study
indicated using a certified KT instructor (H.-Y. Cho et al., 2015),
while the other three did not provide any information about
the therapists responsible for the intervention. In one study,
participants applied self-treatment with a therapeutic machine
(TENS) at home and reported to the assessor via telephone
contact (Kim et al., 2019).

Outcome measures

A range of different outcome measures was used across the
studies. The visual analogue scale (VAS) was the primary
measure used to evaluate pain. One study applied manual
muscle testing (MMT) to measure strength (Nam et al., 2014),
while a hand dynamometer was used in participants with hand
OA (Kang et al., 2019). Kim et al. (2020) aimed to enhance
quadriceps muscle strength as the primary treatment, but
muscle strength was measured neither before nor after the
treatment. In addition, some studies included health-related
questionnaires such as the Korean-Western Ontario and
McMaster Universities (K- WOMAC), the Western Ontario and
McMaster Universities (WOMAC), and the Short-Form Health
Survey (SF 36) (Kim et al., 2019; Kim et al., 2016; Kim et al.,
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Figure 1
Identification of Studies Via Databases and Registers

Search key words

‘Osteoarthritis’, ‘Osteoarthrit*’, "Physical therapy’, Physical
therap*’ ‘Randomised Control Trial’, and ‘South Korea’

!

Records identified from:
e EBSCOhost databases (n = 651)

Additional records identified through one specific site:
e Google Scholar (n = 21)

Total = 672

Identification

Duplicate records removed from initial search
(n =55)

!

602 studies excluded due to following

Screening of titles and abstracts screening (n = 617)

reasons:
e Systematic review or meta-analysis

e Intervention not related to physiotherapy

v

v

e Studies not conducted by physiotherapists

Full text screening (n = 15)

l

Six studies excluded for the following reason:

Studies included (n = 9)

e Not written in English (title and abstracts

only were written in English)

Eligibility

v

v

Additional record
e 2 studies were identified from reference

Total studies included (n = 11)

lists and met the inclusion criteria (n = 2)

2020; Lee et al., 2016; Nam et al., 2014; Oh et al., 2020).
KEY FINDINGS

The interventions in all studies demonstrated statistically
significant within-group results indicating therapeutic benefits.
However, of the 11 studies, five had inadequate sample

sizes (between 10 and 13 participants), which could result in
inaccurate estimations of the treatment effect sizes (Y. Cho et
al., 2015; Kim et al., 2016; Oh et al., 2020; Park et al., 2019;
S.-H. Park et al., 2017). Moreover, in addition to the primary
intervention, several studies employed a combination of various
therapeutic methods such as heat packs, TENS, manual therapy,
or exercise. These combined interventions and diverse outcome
measures would make it challenging to determine the effect of
the primary intervention across studies.

DISCUSSION

This study investigated whether research conducted in South
Korea included conservative OA physiotherapy treatments
aligned with international CPGs. This review has revealed
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a disparity between the recommended guidelines and the
management of physiotherapy-based OA research in South
Korea. This discussion highlights the discrepancies, discusses
considerations about the included studies’ methodological
quality, and offers potential explanations for the observed
discrepancies.

International CPGs versus physiotherapy-based research in
South Korea

International clinical guidelines for OA management advocate
using education, exercise, self-management, and weight control
as first-line treatments (Rice et al., 2019; Whittaker et al.,

2021). Of these, only exercise was adopted by the South Korean
studies included in the present review. None of the South
Korean studies implemented self-management, education, or
weight reduction. Yet, in several studies, thermal modalities,
electrotherapy, and KT were commonly applied as the primary
intervention (H.-Y. Cho et al., 2015; Kim et al., 2019; Kim et al.,
2016; Lee et al., 2016; Park et al., 2019; S.-H. Park et al., 2017).
Of interest, a systematic review and meta-analysis conducted by
Zeng et al. (2015) revealed that electrical stimulation therapies
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were not more effective than control interventions (sham or
blank). Furthermore, recently published research by Whittaker
et al. (2021) suggests these treatments should only be used
in conjunction with primary interventions, as there is a lack of
high-quality studies supporting their use. Treatments used in
South Korean studies appear inconsistent with internationally
recommended active management approaches with low-
value interventions commonly employed. Moreover, in their
OA management research, South Korean physiotherapists
demonstrate a preference for using thermal modalities and
electrotherapy.

Methodological considerations

This review did not undertake a detailed methodological critique
but has identified some methodological issues within the
included studies. In particular, most of the studies presented
with small sample sizes, which are not representative of the
population, limiting generalisability. Furthermore, small sizes
may lead to statistically significant findings which are not
necessarily clinically meaningful. Only one study (H.-Y. Cho

et al., 2015) performed a power calculation to determine the
required sample size before recruiting participants. In addition,
three studies that included strengthening exercise as their
primary intervention did not measure strength in ways that
enabled comparisons between groups (Y. Cho et al., 2015;
Kang et al., 2019; Kim et al., 2020). In one instance (Kim et al.,
2020), the researchers did not measure strength at baseline or
follow-up. Of those studies measuring strength, none utilised
an isokinetic dynamometer, the gold standard for strength
measurements (Zapparoli & Riberto, 2017). Instead, muscle
strength was assessed using a hand-held dynamometer and
MMT. It is important to note that MMT has been found to have
limited validity and reliability compared to the gold standard
(Bohannon, 2019). In eight of the studies, the control group was
given a combination of treatments such as heat packs, TENS,
and ICT, which made it difficult to determine the individual
effects of each intervention. Moreover, only Kim et al. (2019)
only conducted a long-term follow-up assessment and assessed
participants 23 days after the intervention.

Possible reasons for discrepancies between studies and
guidelines

The aim of developing international CPGs for the management
of OA is to provide optimal and effective care to individuals with
OA (Whittaker et al., 2021). Despite this, research has found
that CPGs are not frequently followed by physiotherapists and
other health professionals (Babatunde et al., 2022). This review
of South Korean research-based physiotherapy OA management
found that a large proportion of studies tested treatments that
do not align with international recommendations for high-value
care. These findings may be attributed to specific characteristics
of South Korean education, health care systems, and culture.

Lee et al. (2022) observed a limited recognition of evidence-
based practice and international guidelines among
physiotherapists in South Korea. This observation was attributed
to the lack of accessible resources and inadequate teaching of
international guidelines. Notably, a comprehensive translation
of guidelines for OA is currently unavailable, with only selected
extracts and translations provided for specific professionals
(doctors). Furthermore, evidence suggests that more focus is

58 | New Zealand Journal of Physiotherapy | 2024 | Volume 52 | Issue 1

needed on the critical appraisal of health research within South
Korean physiotherapy curricula to give physiotherapy graduates
the necessary skills to assess the robustness of clinical research
(Kang et al., 2017). Kang et al. (2017) compared physiotherapy
education and licensing exams in the United States and South
Korea, revealing a difference in the inclusion of subjects such
as safety, protection, professional competency, and research.
These aspects accounted for 6.5% of the curriculum and
licensing exams in the United States, while they were absent in
South Korea (Kang et al., 2017). The exclusion and consequent
lack of familiarity of these topics could contribute to the
mismatch between the primary physiotherapy intervention for
OA management in these South Korean studies and current
CPGs. To bridge the existing gap, it may be beneficial to
recognise the importance of EBP and research principles in the
physiotherapy education curriculum in South Korea. Moreover,
it seems imperative to have translated guidelines in Korean to
ensure healthcare professionals can easily access the necessary
information and resources for effective care of OA.

Discrepancies between physiotherapy management in South
Korea and international approaches to OA management could
also be attributed to the country’s National Health Insurance
system, which provides healthcare services to most of the
population (Kim et al., 2014). This system allocates funding

for all medical services, including physiotherapy-specific
interventions like heat/cold therapy, TENS, ICT, laser, and
therapeutic exercise (Suh et al., 2017). However, costs associated
with the treatments recommended by international guidelines
(education, self-management, and weight management) are not
covered (Suh et al., 2017). Although the funding system covers
therapeutic exercise, this intervention is funded post-operatively
but not as a conservative intervention (Suh et al., 2017).
Furthermore, a study conducted by Shim et al. (2018) reported
that, due to funding issues, over 90% of osteoarthritis patients
in South Korea did not receive education on OA management
and the benefits of exercise. More than half the reviewed papers
in this study applied low-value interventions covered by national
insurance funding in South Korea. It is possible the research
reviewed in this study simply mirrored daily routine treatment

in South Korea, which is limited to modalities covered by the
National Health Insurance system. Findings by Diarbakerli et al.
(2022) indicate that the prevalence of low-quality treatments
and the replication of such interventions in research could be
attributed to the insufficient funding of health schemes in which
treatment is given and research is conducted. Therefore, to shift
from the current passive care approaches in research in South
Korea, the government should review the funding it provides to
its National Health Insurance system.

Cultural attitudes are also likely to influence the treatment
selection used in research and practice. Sathiyamoorthy et al.
(2018) conducted a comprehensive review and synthesis of the
literature on OA management in 75 Asian countries, including
South Korea. This review concludes that Asian patients often
expect to rest and be provided with interventions by healthcare
professionals rather than actively participating in rehabilitation
(Sathiyamoorthy et al., 2018). This worldview could influence
patients’ perceptions of OA causes and treatment options.

This view could lead patients to adopt a passive role in their



treatment, and research interventions may reflect this worldview
(Lee et al., 2022). Naylor et al. (2024) conducted a study in
Australia showing that physiotherapists working in private clinics
applied low-value treatments to patients due to considerations
of patients’ expectations and financial returns. This finding
implies that the influence of patients’ expectations could
change practice, and patients’ cultural backgrounds and beliefs
may contribute to the discrepancy between physiotherapy
research on OA management in the country and the current
CPGs. Sathiyamoorthy et al. (2018) noted that, because the
various guidelines related to current OA management have
been developed from Western cultural perspectives, it may be
problematic to apply them in Asian settings. While exercise-
based treatments are efficacious in Western countries, it is still
unknown if these treatment approaches would be acceptable

in a South Korean context. Therefore, if health professionals

rely solely on EBP and Western-informed management, the
treatment they provide may not meet the socio-cultural
expectations of their patients and result in less-than-optimal
outcomes.

LIMITATIONS

This review has several limitations. Only English language
studies were included in the present review. This factor
significantly limited the number of studies available for analysis
and comparison, and eliminated the opportunity to consider
potentially valuable evidence written and published in Korean.
In addition, this review did not apply a detailed methodological
critique. Furthermore, only one reviewer read and assessed

the studies included. Despite these limitations, this is the first
study providing insights into research exploring conservative
physiotherapy treatments of OA assessed in South Korea. Future
reviews should include literature published in both Korean and
English to enable consideration of a broader range of cultural
perspectives and to enhance the comprehensiveness of findings
and employ a systematic critical appraisal assessment of the
studies included.

CONCLUSION

Despite numerous clinical guidelines providing recommendations
for the optimal management of OA conditions, this review

has found that research investigating the effectiveness of
physiotherapy interventions for OA management conducted

in South Korea is not aligned with the recommendations of
international CPGs. The specific characteristics of South Korean
education, such as a lack of translated guidelines and its
healthcare systems and culture, could explain these findings.

KEY POINTS

1. Korean physiotherapy researchers have not investigated
treatments recommended by international guidelines for
osteoarthritis management.

2. Cultural expectations and research funding may explain
the mismatch between Korean research and international
guidelines.

3. A Western approach to rehabilitation may not provide the
expected outcomes when implemented in groups of people
with different worldviews.
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Appendix

DATABASE SEARCH

Order of terms searched Key words No. of references identified
Search 1 (S1) (osteoarthritis OR osteoarthrit*) 895,447
AND
Search 2 (S2) (physiotherp* OR "physical therap*") 123,204
AND
Search 3 (S3) ("South Korea" OR "republic of Korea") 6,129
(2000-2023) 5,611
AND
Search 4 (S4) (RCT OR randomi* OR experimental) 1,833
NOT
Search 4 (S5) ("systematic review” OR meta) 651
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