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Abstract

Background: Knee osteoarthritis (KOA) is one of most prevalent and fastest-growing causes of pain, impaired mobility, and
poor quality of life in the rapidly aging population worldwide. There is a lack of high-quality evidence on the efficacy of traditional
Chinese medicine (TCM), particularly acupuncture, and a lack of KOA practice guidelines that are tailored to unique population
demographics and tropical climates.

Objective: Our HARMOKnee (Heat and Acupuncture to Manage Osteoarthritis of the Knee) trial aims to address these gaps
by evaluating the short- and medium-term clinical and cost-effectiveness of acupuncture with heat therapy in addition to standard
care, compared to standard care alone. Through a robust process and economic evaluation, we aim to inform evidence-based
practice for patients with KOA to facilitate the large-scale implementation of a comprehensive and holistic model of care that
harmonizes elements of Western medicine and TCM. We hypothesize that acupuncture with heat therapy as an adjunct to standard
care is clinically more effective than standard care alone.

Methods: A multicenter, pragmatic, parallel-arm, single-blinded, effectiveness-implementation hybrid randomized controlled
trial will be conducted. We intend to recruit 100 patients with KOA randomized to either the control arm (standard care only) or
intervention arm (acupuncture with heat therapy, in addition to standard care). The inclusion criteria are being a community
ambulator and having primary KOA, excluding patients with secondary arthritis or previous knee replacements. The primary
outcome measure is the Knee Osteoarthritis Outcome Score at 6 weeks. Secondary outcome measures include psychological,
physical, quality of life, satisfaction, and global outcome measures at 6, 12, and 26 weeks. A mixed method approach through
an embedded process evaluation will facilitate large-scale implementation. An economic evaluation will be performed to assess
financial sustainability.
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Results: Patient enrollment has been ongoing since August 2022. The recruitment process is anticipated to conclude by July
2024, and the findings will be analyzed and publicized as they are obtained. As of November 6, 2023, our patient enrollment
stands at 65 individuals.

Conclusions: The findings of our HARMOKnee study will contribute substantial evidence to the current body of literature
regarding the effectiveness of acupuncture treatment for KOA. Additionally, we aim to facilitate the creation of standardized
national guidelines for evidence-based practice that are specifically tailored to our unique population demographics. Furthermore,
we seek to promote the adoption and integration of acupuncture and heat therapy into existing treatment models.

Trial Registration: ClinicalTrials.gov NCT05507619; https://clinicaltrials.gov/study/NCT05507619

International Registered Report Identifier (IRRID): DERR1-10.2196/54352

(JMIR Res Protoc 2024;13:e54352) doi: 10.2196/54352
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Introduction

Knee osteoarthritis (KOA) is an age-related degeneration
representing “wear and tear” of the knee joint, and it is one of
the most prevalent and fast-growing causes of pain, impaired
mobility, and poor quality of life (QOL) in the rapidly aging
population worldwide [1]. The 2019 Global Burden of Disease
Study reported that the knee is the joint most frequently affected
by osteoarthritis, with a prevalence of approximately 365
million, followed by the hand and the hip [2].

Acupuncture is the most prevalent form of traditional medicine
practice, with 183 of 202 (90.5%) surveyed countries
recognizing its use, as reported by the World Federation of
Acupuncture-Moxibustion Societies [3]. A bibliometric analysis
reported that of 2189 positive recommendations for the use of
acupuncture, about 68% were associated with 107 pain
indications [4].

A review of 10 randomized controlled trials (RCTs) concluded
that acupuncture is an effective treatment for KOA-related pain
and physical dysfunction [5]. However, major updated clinical
guidelines from the American Academy of Orthopaedic
Surgeons, Joint Surgery Branch of the Chinese Orthopaedic
Association, American College of Rheumatology/Arthritis
Foundation, and others still consider acupuncture treatment to
be insufficient, limited, conditional, or unrecommended for
KOA [6]. A review highlighted the lack of evidence supporting
the efficacy and cost-effectiveness of acupuncture in
osteoarthritis due to poor methodological quality, significant
heterogeneity, inadequate reporting of acupuncture treatment
details, small sample sizes, and high placebo responses in studies
[7].

The primary aim of our study is to evaluate the short- and
medium-term clinical effectiveness of acupuncture, part of
traditional Chinese medicine (TCM), with far-infrared heat
therapy in addition to standard care, compared to standard care
alone. The secondary aims include (1) performing a process
evaluation to understand the context and identify mechanisms
of impact that will inform large-scale implementation of the
intervention and (2) performing an economic evaluation to

assess the cost-effectiveness of the intervention. We hypothesize
that acupuncture with heat therapy as an adjunct to standard
care is clinically more effective than standard care alone.

Methods

Design
The study is an effectiveness-implementation hybrid trial, which
combines effectiveness and implementation components [8,9].
This will be a type 1 hybrid trial where the emphasis and
primary aim is to evaluate the effectiveness of acupuncture with
far-infrared heat therapy as an adjunct to standard care through
a pragmatic RCT under real-world conditions, and its secondary
aim is to understand the context of implementation through a
mixed-method, process-oriented approach. The pragmatic nature
of the study was guided by the Pragmatic Explanatory
Continuum Indicator Summary (PRECIS-2) tool [10].

The study will be conducted as a multicenter, pragmatic,
parallel-arm, single-blinded RCT using a mixed method
approach comparing the clinical effectiveness of acupuncture
with far-infrared heat therapy as an adjunct to standard care and
standard care alone. The Standard Protocol Items:
Recommendations for Interventional Trials (SPIRIT) [11] and
the Osteoarthritis Research Society International (OARSI)
clinical trial recommendation on the design and conduct of
clinical trials for KOA [12] guided the development of the trial
protocol. To ensure clear reporting of acupuncture treatment
details, Standards for Reporting Interventions in Clinical Trials
of Acupuncture (STRICTA) reporting guidelines [13] will also
be followed. The findings of the trial will be reported according
to the Consolidated Standards of Reporting Trials (CONSORT)
2010 [14] guidelines for reporting parallel-group randomized
trials. The study will use an explanatory sequential mixed
method design where the qualitative data from interviews will
be used to interpret and provide context for the quantitative
results.

Participants
We will recruit patients based on the eligibility criteria outlined
in Textbox 1.
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Textbox 1. Eligibility criteria.

Inclusion criteria

• National Institute of Health and Care Excellence (NICE) clinical criteria for knee osteoarthritis (KOA) [5]:

• Being aged 45 years or older

• Having activity-related joint pain

• Having either no morning joint-related stiffness or morning stiffness that lasts no longer than 30 minutes

• Being a community ambulator with or without walking aid

Exclusion criteria

• Alternative diagnosis to KOA, such as referred pain from the spine or hip

• Other forms of arthritis, such as inflammatory arthritis

• Inability to comply with study protocol (eg, due to dementia)

• Previous knee arthroplasty

• Being a wheelchair user

• Medical conditions that would medically interfere with study involvement, such as decompensated heart failure, stroke, and end-stage renal
failure

• Allergies to metal (needles)

Components of the Study
The Heat and Acupuncture to Manage Osteoarthritis of the Knee
(HARMOKnee) study will have three components: (1) an RCT,
(2) an economic evaluation, and (3) a process evaluation.

Component 1: RCT
This RCT will be administered in accordance with the STRICTA
guidelines, an extension of the CONSORT statement designed
to enhance the quality of clinical trials of acupuncture [13].

Trial Procedure and Recruitment
By using the hospital’s electronic medical records and
appointment system, patients who are referred to the orthopedic
surgery outpatient clinic at a tertiary hospital in Singapore will
be screened based on the eligibility criteria prior to their actual
consultation visit. During the clinic visit, potential patients will
be invited to participate in the study if they meet all the inclusion
and exclusion criteria. A research assistant will share details of
the study with patients who are interested. Written informed
consent will be obtained for those who subsequently agree to

join the trial. The reasons for rejection to participate will be
recorded. Each consenting participant will be asked to complete
the baseline measures. Patients will then be randomized into
the control arm or the intervention arm. Considering previous
studies [15,16], patients who have received TCM treatment
within 1 week prior to the trial will be subject to a 2-week
washout period, counting from their last TCM treatment date.
They will be requested to stop any form of acupuncture before
beginning the trial. For this group of patients, randomization
and baseline measures will be performed after the wash-out
period. Participants are allowed to take any analgesics as needed
throughout the study duration, and this will be recorded. All
medications (prescription and over the counter), vitamin and
mineral supplements, and herbs taken by the participant will be
documented. Data collection will be done at baseline and weeks
6, 12, and 26. The research assistant will follow up with the
participants regularly to ensure study completion. Figures 1 and
2 illustrate the study schedule of enrollment, interventions, and
outcome measurements according to the SPIRIT guidelines and
the CONSORT flowchart, respectively.
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Figure 1. Standard Protocol Items: Recommendations for Interventional Trials (SPIRIT) figure of the study schedule. TCM: traditional Chinese
medicine.
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Figure 2. Consolidated Standards of Reporting Trials (CONSORT) flowchart of the study.

Randomization and Concealment of Allocation
Patients who consent to participate will be randomized in a 1:1
allocation ratio to intervention or standard care using a stratified,
permuted, block randomization method (block sizes of 4, 6, and
8). Stratification is based on gender with a female to male ratio
of 2:1. The unbalance ratio was based on the World Health
Organization’s estimate of the prevalence of symptomatic
osteoarthritis for people aged 60 years or older, among whom
the prevalence of women is almost double that of men (male
vs female: 9.6% vs 18%) [17]. The allocation sequence is
generated by an independent statistician a priori using Stata
(version 16.1; StataCorp) and will be kept concealed from the
study team. Randomization will be done using the REDCap
(Research Electronic Data Capture; Vanderbilt University)
randomization module based on the allocation sequence;
allocation will be locked once assigned. Randomization and
intervention allocation will only be performed by the study team
after the patient is counselled fully about the study and provides
informed consent.

Intervention: Acupuncture Plus Heat Therapy and
Standard Care
After reviewing international literature and engaging with local
TCM experts, this clinical intervention was designed in

accordance with local practice. The intervention involves
acupuncture with far-infrared heat therapy in addition to
standard care, which will be administered by qualified TCM
practitioners from Tan Tock Seng Hospital’s Complementary
Integrative Medicine Clinic (CIMC) and Singapore Chung Hwa
Medical Institution (SCHMI), who have full registration with
the Traditional Chinese Medicine Practitioners’ Board and a
minimum of 3 years of acupuncture practice. Before the
commencement of the trial, all the acupuncturists from the
participating institutions will undergo training on acupoint
locations and needling methods to ensure standardization of
acupuncture techniques in accordance to the acupuncture
protocol that was developed by consensus among all the senior
acupuncturists participating in this trial. The treatment protocol
and rationale are elaborated below.

Our study aims to evaluate the therapeutic effectiveness of
acupuncture combined with far-infrared heat therapy in addition
to standard care, compared to standard care alone. To achieve
this purpose, we have not included sham acupuncture as an
inactive control in our study design. There are controversies
about the validity of sham acupuncture. A study found that sham
acupuncture may produce comparable effects on biomarkers as
verum acupuncture, which suggests that sham acupuncture,
being an inactive intervention akin to a placebo, should be
reevaluated [18]. Additionally, heat therapy will yield beneficial
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outcomes in the treatment, regardless of whether verum or sham
acupuncture is used.

Acupuncture Intervention Rationale
Although the 2007 Singapore Ministry of Health clinical
guidelines for KOA recommend electroacupuncture as an
adjunct therapy, anecdotal input from our local subject matter
experts suggests that some patients are afraid of electrical
stimulation and that it is generally less well tolerated due to the
pain of electrical stimulation. Studies have also shown that even
though electroacupuncture has advantages compared to standard
care, acupuncture with heat therapy, a more tolerable option,
possesses similar efficacy as electroacupuncture when combined
with the usual pharmacotherapies [19]. Therefore, we chose to
evaluate acupuncture with heat therapy to establish its clinical
effectiveness as an adjunctive therapy in the management of
KOA, with long-term implementability a key consideration.

Upon careful review of the evidence-based Guidelines of
Clinical Practice with Acupuncture and Moxibustion for KOA
[20] and the intervention protocols of several acupuncture RCTs
that examined patients with KOA (Multimedia Appendix 1,
Figure S1 [10, 21-29]), acupoints that were previously reported
to be effective in pain relief and improving knee flexibility were
identified.

Guided by international evidence in consultation with the local
TCM collaborators, a consensus on a set of proximal and distal
acupoints based on TCM meridian differentiation was reached
(Multimedia Appendix 1, Figure S2 [30,31]).

Acupoint Selection
In total, 14 needle insertions will be made on a fixed set of
proximal and distal acupoints for each patient per session (Figure
3).

Distal acupoints will be applied on the opposite elbow [32] to
increase the analgesic efficacy according to contralateral
collateral needling (缪刺) from Huang Di Nei Jing (Yellow
Emperor's Inner Classic in English). It is a therapy where the
right side is acupunctured if the left side is diseased and vice
versa; the upper side is acupunctured if the below is diseased
and vice versa. Studies have shown that contralateral collateral
needling unblocks collaterals and is potentially more effective
than conventional acupuncture for some conditions, including
hemiplegia following acute ischemic stroke, cervical shoulder
pain, insomnia, and KOA [33-35]. From a pragmatic
perspective, patients with bilateral knee pain will only receive
acupuncture on the most painful knee and the opposite elbow.
This practice is supported with evidence that suggests unilateral
acupuncture is equally as effective as bilateral acupuncture in
increasing function and reducing the pain associated with KOA
[36].

Figure 3. Proximal and distal acupoints.

Treatment Regimen
The patient will be treated in a supine position with pillows
under both knees. After a standard disinfection procedure, a 30
× 40–mm disposable stainless steel acupuncture needle
(YangTzeKing Impex S Pte Ltd) will be inserted according to
the location defined; the direction of insertion and the safe depth
range are specified in Multimedia Appendix 1, Figure S2 [21,
30,31]. Basic manipulations such as lifting and thrusting,
twirling, and rotating are applied until the needling sensation

(de-qi) is obtained. After de-qi is obtained, uniform
reinforcing-reducing (平补平泻) manipulations are applied.
The needles will be retained for 30 minutes (except for weizhong
[BL40], where the needle is removed immediately after the
needling sensation is obtained), whereupon 2 manipulations
will be applied at 10-minute intervals before needle removal.
During needle retention, far-infrared heat therapy will be applied
at the lateral, medial, and anterior sides of the knee for 10
minutes each for a total of 30 minutes while maintaining a 30-cm
safety distance (Figure 4). The treated region will be observed
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and checked for redness at 10-minute intervals to prevent burn
injury. A total of 12 acupuncture sessions will be administered
twice a week for 6 weeks in addition to standard care. A
minimum of 50% attendance (6 of 12 sessions) is required to
qualify as completing the study treatment. There are no make-up
sessions should the patient miss the scheduled appointment.
Total numbers and dates of attended and missed sessions will
be recorded for analysis purposes. The study intervention will
be conducted at TTSH, CIMC, or SCHMI. The patients are
allowed to indicate their preference for the treatment location
at the start of the intervention and must attend at the selected

location throughout the 6-week intervention. Each TCM session
takes approximately 40 minutes, involving acupuncture and
heat therapy. Safety precautions will also be exercised to ensure
the safety of the patients. Generally, acupuncture is safe and
has a low risk of adverse events [37]. However, since the most
common adverse events are subcutaneous hematomas and
hemorrhages at the site of needling [37], the TCM practitioner
will take extra precaution if patients indicate during informed
consent that they are taking antiplatelets or anticoagulants. All
adverse events that occur during the treatment will be
documented.

Figure 4. Heat therapy applied during acupuncture.

Standard Care
Standard care generally constitutes simple lifestyle advice,
analgesia, and a referral to the outpatient physiotherapist. The
physiotherapist conducts an assessment and recommends a
variety of lifestyle modifications and exercise therapy. Any
other treatment or the involvement of allied health professionals,
such as dieticians, will take place at the discretion of the
managing physician. The patients in the standard care group
will be discouraged from seeking acupuncture treatment for 6
to 8 weeks after randomization. However, if they do so, it will
be noted and accounted for in the analysis.

Withdrawal Criteria
The study intervention may be discontinued under the following
circumstances: (1) a serious adverse event arises from the
intervention, (2) a participant opts for total knee replacement,
(3) a participant is unable to continue the study (eg, because of
the sudden onset of any medical condition that prohibits
continuing the study), and (4) a collaborator withdraws due to
unforeseen circumstances. The participants may also withdraw
voluntarily from the study intervention for any reason.

Outcome Measures
The choice of outcome measures is based on the OARSI
guidelines for lifestyle diet and exercise clinical trials in
osteoarthritis [38]. The recommended core outcomes include
pain, physical function, and global patient assessment.
Additional outcomes include health-related QOL and global
physician assessment. Outcome measures will be collected at
baseline (pretreatment), week 6, week 12, and week 26. The
primary end point in this study is the Knee Osteoarthritis
Outcome Score (KOOS-12) at week 6. KOOS-12 is a specialized
tool designed to evaluate patients’knee condition, and it assesses
the short- and long-term effects of knee injuries [39]. It reduces
respondent burden by 70% from the original KOOS while
providing scale scores for knee-specific pain, function, and
QOL, along with a summary measure of overall knee impact
[40]. The KOOS score has been validated in Singapore [39,41].

Baseline measures such as demographics, socioeconomic status,
medical comorbidities, knee symptoms, radiographic severity,
height, and weight will be collected.
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Additionally, after considering the progression and severity of
KOA as defined in TCM clinical guidelines published in China
(Multimedia Appendix 1, Figure S3), 2 evaluation forms have
been designed. The Knee Osteoarthritis TCM Evaluation Form
(Multimedia Appendix 1, Figure S4) was specifically created
to integrate the KOOS-12 knee survey with questions based on
TCM syndrome differentiation for KOA. This will enable the
investigators to assess the efficacy of the treatment by analyzing
syndrome differentiation. This form will be administered at
week 1 (start of treatment, before the first acupuncture session),
week 4 (midtreatment, before the seventh acupuncture session)
and week 6 (end of treatment, after the 12th or last acupuncture
session). The Knee Osteoarthritis Visual Analog Scale and
Range of Motion Evaluation Form (Multimedia Appendix 1,
Figure S5) will be administered before and after each of the 12
biweekly acupuncture sessions over 6 weeks.

Clinical data (glycated hemoglobin, blood pressure, and other
chronic disease parameters) and operational and cost data (health
care use) will also be obtained through the health care
administrative databases for economic evaluation.

Outcome Assessment and Blinding
Except for the TCM evaluation forms (Multimedia Appendix
1, Figures S4 and S5), the remaining outcome measures will be
measured by blinded outcome assessors. All outcome assessors
will receive training prior to study initiation to ensure good
inter- and intraobserver reliability, particularly for the functional
performance testing. Patients will be instructed not to reveal
their allocation to the outcome assessors. Outcome assessment
will be conducted at the TTSH physiotherapy clinic. Unblinding
will be carefully considered and justified in each case of medical
emergency or clinical treatment decisions that require the
intervention to be known, following the study protocol and
ethical guidelines.

Sample Size Calculation
The sample size needed to find a 10-point difference for
KOOS-12 (the primary outcome) between the intervention and
control arms with a power of 90%, a P value of .05 (2-sided)
and an SD of 14 is n=42. The 10-point difference is based on
the minimal clinical important difference for KOOS [42]. The
anticipated baseline and SD are based on studies done in similar
populations. Accounting for a 20% drop-out rate, a total of 100
patients will be needed for the study.

Data Analysis Plan
Results will be analyzed by the intention-to-treat principle.
However, data will also be analyzed by a per-protocol approach
to account for protocol violations, such as patients who were
deemed not compliant to treatment or patients who underwent
a surgical procedure of the knee due to treatment failure during
the study. Descriptive frequency analysis will be used for
baseline characteristics. For continuous variables, the mean and
SD will be reported and for categorical variables, the frequencies
and percentages will be reported. Between-group comparisons
of change from baseline to the 26-week follow-up in the primary
and secondary continuous outcomes will be analyzed using a
generalized linear mixed model (GLMM). Testing for normality
of distributions of outcomes will be based both on the

Shapiro-Wilks test and a visual analysis of the histogram plot.
Categorical secondary outcomes will be analyzed using the
ordinal logistic regression function under the GLMM. A 2-sided
P value less than .05 will be considered statistically significant.
An analysis will be done on the nature of the missing data to
determine if the data are missing at random or a systemic bias
is present resulting from the missing data.

Data Management
All data will be monitored by the principal investigator and the
study team independently of the study sponsor. Data quality
measures include queries to identify outliers and missing data.
A unique identifier will be assigned to each patient after
enrollment to ensure patient confidentiality. Data will be
collected and stored on the REDCap system, which is a widely
used and secure web application for clinical data management
in research. REDCap is password protected, and access rights
to the study database are only granted to authorized people.
Physical study files will be stored under lock and key.

Safety Monitoring Plan
A safety monitoring review will be done quarterly. Data
monitored include serious adverse events and research-related
events such as pain, burn, or any other adverse events that may
arise due to the conduct of study activities. Safety monitoring
reviews will be done by the principal investigator and the
co–principal investigator of the study team. The study may be
stopped by the principal investigator if serious safety concerns
emerge. In the event that a critical adverse event occurs and a
decision must be made to terminate the study, interim analyses
will be conducted by an independent statistician.

Adverse events and other unanticipated effects of the
intervention will be spontaneously reported by the
acupuncturists. All reporting will be collected and assessed by
the study team. Unanticipated problems involving risk to
participants or other events will be reported to the institutional
review board.

Confidentiality of Data and Patient Records
Only authorized study personnel will have access to the secured
cabinet(s) or room(s) where hard-copy data will be stored. The
electronic data will be stored on a password-protected desktop
computer, laptop, and external HDD. The databases will not
include subject identifiers, and the data relating subject
identifiers to subject identification codes will be stored
separately.The research data will only be accessible to the study
team (including principal investigators, co-investigators,
research coordinators, and statisticians). The anonymized and
password-protected sharing of research data will be allowed
with external institutions.

Ancillary and Posttrial Care
Enrolled participants are covered by indemnity for unexpected
negligent harm due to the trial procedure.

Dissemination Plan
We anticipate that it will take between 3 and 4 months to
compile the final results for the appropriate journal. The study
results will be made available to the participating physicians
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and the medical and TCM practitioner community via academic
publication.

Component 2: Economic Evaluation
An economic evaluation will be conducted in tandem. The Panel
on Cost-Effectiveness in Health and Medicine recommends the
use of a societal perspective to ensure that potentially important
indirect costs, such as productivity and caregiver cost, are not
omitted [43]. The study will be conducted from a societal
perspective to determine the cost-effectiveness of the
intervention [43].

The cost data will be collected via hospital administrative
databases and patient-reported questionnaires to estimate direct
medical, direct nonmedical, and indirect costs based on the
validated OA Cost and Consequences Questionnaire (OCC-Q),
which has been adapted to the Singapore context. The OCC-Q
will be administered at baseline, 12 weeks, and 26 weeks.

The primary measure of health benefit will be quality of life
years measured using the EQ-5D [44]. The incremental
cost-effectiveness ratio over the trial period of acupuncture with
heat therapy in conjunction with standard care compared to
standard care only will be determined.

Results from the economic evaluation will be reported based
on the Consolidated Health Economic Evaluation Reporting
Standards (CHEERS) statement [45].

Component 3: Process Evaluation
The process evaluation will be embedded within the trial. The
process evaluation is crucial in understanding the functioning
of an intervention by examining its implementation, mechanisms
of impact and contextual factors, and use of evaluation to
understand how interventions work in practice. This is vital in
building an evidence base that informs policy and practice. The
Medical Research Council guidelines for the conduct of process
evaluations [45] will be used to design the process evaluation.

The focus will be on fidelity of actual delivery, context, and
mechanisms of impact with the goal of eventual large-scale
implementation. Context includes anything external to the
intervention that may act as a barrier or facilitator to its
implementation. The examination of mechanisms of impact
seeks to identify the potential causal pathways that resulted in
the changes seen.

Ethical Considerations
Ethics approvals were obtained from the National Healthcare
Group Domain Specific Review Board (2021/01106) and
Parkway Independent Ethics Committee (PIEC/2022/022),
which oversee human research studies in the participating
centers. This study will be conducted in accordance with the
ethical principles in the Declaration of Helsinki, International
Council for Harmonisation Good Clinical Practice guidelines,
and it is consistent with the applicable regulatory requirements
of the Human Biomedical Research Act in Singapore. Written
informed consent will be obtained from all participants who
agree to join the study after screening. A translator and an
impartial witness will be present throughout the consent process
if a participant is unable to understand English. All study

documents were deidentified and research data will be
anonymized and password-protected to ensure privacy and
confidentiality. This trial is covered under the National Clinical
Trials Insurance.

Results

Patient enrollment has been ongoing since August 2022. The
recruitment process is anticipated to conclude by July 2024,
and the findings will be analyzed and publicized as they are
obtained. As of November 6, 2023, our patient enrollment stands
at 65 individuals.

Discussion

Overview
TCM has been growing in popularity as a viable treatment
option for KOA in recent times. Systematic reviews have
suggested that TCM has potential effectiveness in terms of pain
relief and functional improvement and leads to few adverse
events [46]. However, there have been significant concerns
raised about the quality of evidence, with significant
methodological flaws in many of the studies and a high risk of
bias. Acupuncture in particular has had a fairly large base of
evidence, but an overview of the various systematic reviews on
the effectiveness and safety of acupuncture in KOA suggested
while it has advantages in KOA, there is a significant risk of
bias and reporting deficiencies that needs to be addressed [47].

In addition, there is little evidence for TCM treatment of KOA
that is tailored to the unique demographics of populations in
tropical climates. Many local practitioners often refer to China’s
Clinical Guidelines of Acupuncture and Moxibustion for KOA,
published in 2015 [20]. The guidelines include treatment options
based on various TCM syndrome classifications, such as liver
and kidney yin deficiency with blood stasis in tendons, spleen
and kidney deficiency with dampness in the joint, and kidney
yang deficiency with phlegm and blood stasis syndromes. Each
syndrome delineates a distinct pattern of symptoms. A local
study highlighted a significant difference in the syndrome
differentiation for KOA (Multimedia Appendix 1, Figure S6
[48]), with a very high proportion (51%) of patients with KOA
in Singapore experiencing the spleen and kidney deficiency
with dampness in joint syndrome type, as compared to a mere
4.2% of patients with KOA in China [48,49]. The guidelines
from China therefore may not be suited to Singapore’s unique
patient demographics.

Our HARMOKnee study aims to (1) add high-quality evidence
for acupuncture treatment for KOA to the existing literature on
a broader scale; (2) support the development of locally
standardized national evidence-based practice guidelines tailored
to our unique population demographics; (3) support the
implementation and integration of acupuncture and heat therapy
into current treatment models supported by process and
economic evaluations; and (4) establish a foundation for the
development of an integrated model of care that harmonizes
both Western and Eastern care components.
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Strengths and Limitations
One of the major strengths of our HARMOKnee study is that
it follows the gold standard for research design: an RCT. The
RCT design guarantees that the research uses a rigorous
methodology and controls for potential confounding variables.
The likelihood of bias can be reduced through allowing more
precise assessment of the intervention’s efficacy. This study
also adheres to the STRICTA guidelines, which provide a
standardized framework for reporting acupuncture trials. All
relevant data will be reported, thereby enhancing the study’s
transparency and reproducibility. Moreover, this
effectiveness-implementation hybrid study has incorporated an
implementation component with the clinical effectiveness
assessment. Its benefits include allowing the researchers to
maximize the efficiency of their research while collecting data
on both effectiveness and implementation, thereby identifying
gaps in implementation and increasing the likelihood that the
interventions will be effectively implemented and disseminated
in real-world settings.

Limitations include the use of a pragmatic study design to mimic
real-world conditions as closely as possible. This has an impact

in terms of what treatment the control arm receives and how
the intervention is delivered. Considerations to ensure
intervention delivery fidelity have been incorporated, including
standardization and training among acupuncturists. In addition,
the treatment that the control arm receives will be meticulously
recorded as part of the cost questionnaire and will be included
in the analysis. Second, due to logistical and funding limitations,
we are only able to include a follow-up period of up to 26 weeks.
This will not allow us to establish the long-term effectiveness
of this intervention.

Conclusions
The findings of our HARMOKnee study will contribute
substantial evidence to the current body of literature regarding
the effectiveness of acupuncture treatment for KOA.
Additionally, we aim to facilitate the creation of standardized
national guidelines for evidence-based practice that are
specifically tailored to our unique population demographics.
Furthermore, we seek to promote the adoption and integration
of acupuncture and heat therapy into existing treatment models.

Acknowledgments
The authors would like to thank the Singapore Ministry of Health for support through the TCM Research Grant
(TCMRG-5-NHG-01). The funders played no role in the study’s design, data collection and analysis, publication decision, or
manuscript preparation.

Data Availability
The data that support the findings of this study are available on request from the corresponding author. The data are not publicly
available due to restrictions on information that could compromise the privacy of research participants.

Authors' Contributions
BYT was the principal investigator. TLT and HPN were the site investigators. All authors participated in the study methodology
design and reviewed and approved the final manuscript.

Conflicts of Interest
None declared.

Multimedia Appendix 1
HARMOKnee Study Protocol.
[PDF File (Adobe PDF File), 419 KB-Multimedia Appendix 1]

References

1. Cui A, Li H, Wang D, Zhong J, Chen Y, Lu H. Global, regional prevalence, incidence and risk factors of knee osteoarthritis
in population-based studies. EClinicalMedicine. Dec 2020;29-30:100587. [FREE Full text] [doi:
10.1016/j.eclinm.2020.100587] [Medline: 34505846]

2. Long H, Liu Q, Yin H, Wang K, Diao N, Zhang Y, et al. Prevalence trends of site-specific osteoarthritis from 1990 to 2019:
findings from the Global Burden of Disease Study 2019. Arthritis Rheumatol. Jul 2022;74(7):1172-1183. [FREE Full text]
[doi: 10.1002/art.42089] [Medline: 35233975]

3. WHO traditional medicine strategy 2014-2023. World Health Organization. 2013. URL: https://www.who.int/publications/
i/item/9789241506096 [accessed 2024-03-06]

4. Birch S, Lee MS, Alraek T, Kim T. Overview of treatment guidelines and clinical practical guidelines that recommend the
use of acupuncture: a bibliometric analysis. J Altern Complement Med. Aug 2018;24(8):752-769. [doi:
10.1089/acm.2018.0092] [Medline: 29912569]

JMIR Res Protoc 2024 | vol. 13 | e54352 | p. 10https://www.researchprotocols.org/2024/1/e54352
(page number not for citation purposes)

Tan et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=resprot_v13i1e54352_app1.pdf&filename=0b982cad88a856d995107c934144072f.pdf
https://jmir.org/api/download?alt_name=resprot_v13i1e54352_app1.pdf&filename=0b982cad88a856d995107c934144072f.pdf
https://linkinghub.elsevier.com/retrieve/pii/S2589-5370(20)30331-X
http://dx.doi.org/10.1016/j.eclinm.2020.100587
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34505846&dopt=Abstract
https://europepmc.org/abstract/MED/35233975
http://dx.doi.org/10.1002/art.42089
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35233975&dopt=Abstract
https://www.who.int/publications/i/item/9789241506096
https://www.who.int/publications/i/item/9789241506096
http://dx.doi.org/10.1089/acm.2018.0092
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29912569&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


5. Selfe TK, Taylor AG. Acupuncture and osteoarthritis of the knee: a review of randomized, controlled trials. Fam Community
Health. 2008;31(3):247-254. [FREE Full text] [doi: 10.1097/01.FCH.0000324482.78577.0f] [Medline: 18552606]

6. Luo X, Liu J, Li Q, Zhao J, Hao Q, Zhao L, et al. Acupuncture for treatment of knee osteoarthritis: A clinical practice
guideline. J Evid Based Med. Jun 2023;16(2):237-245. [doi: 10.1111/jebm.12526] [Medline: 36999342]

7. Acupuncture for adults with low back pain and neck pain. Agency for Care Effectiveness. 2020. URL: https://www.
ace-hta.gov.sg/healthcare-professionals/ace-technology-guidances/details/
acupuncture-for-adults-with-low-back-pain-and-neck-pain [accessed 2021-06-01]

8. David HP, Nhan TT, Taghreed A. Implementation Research in Health: A Practical Guide. Geneva, Switzerland. World
Health Organization; 2013;45-47.

9. Curran GM, Bauer M, Mittman B, Pyne JM, Stetler C. Effectiveness-implementation hybrid designs: combining elements
of clinical effectiveness and implementation research to enhance public health impact. Med Care. Mar 2012;50(3):217-226.
[FREE Full text] [doi: 10.1097/MLR.0b013e3182408812] [Medline: 22310560]

10. Loudon K, Treweek S, Sullivan F, Donnan P, Thorpe KE, Zwarenstein M. The PRECIS-2 tool: designing trials that are fit
for purpose. BMJ. May 08, 2015;350:h2147. [FREE Full text] [doi: 10.1136/bmj.h2147] [Medline: 25956159]

11. Chan A, Tetzlaff JM, Altman DG, Laupacis A, Gøtzsche PC, Krleža-Jerić K, et al. SPIRIT 2013 statement: defining standard
protocol items for clinical trials. Ann Intern Med. Feb 05, 2013;158(3):200-207. [FREE Full text] [doi:
10.7326/0003-4819-158-3-201302050-00583] [Medline: 23295957]

12. McAlindon TE, Driban JB, Henrotin Y, Hunter DJ, Jiang G, Skou ST, et al. OARSI Clinical Trials Recommendations:
Design, conduct, and reporting of clinical trials for knee osteoarthritis. Osteoarthritis Cartilage. May 2015;23(5):747-760.
[FREE Full text] [doi: 10.1016/j.joca.2015.03.005] [Medline: 25952346]

13. MacPherson H, Altman DG, Hammerschlag R, Youping L, Taixiang W, White A, et al. STRICTA Revision Group. Revised
STandards for Reporting Interventions in Clinical Trials of Acupuncture (STRICTA): extending the CONSORT statement.
PLoS Med. Jun 08, 2010;7(6):e1000261. [FREE Full text] [doi: 10.1371/journal.pmed.1000261] [Medline: 20543992]

14. Moher D, Hopewell S, Schulz KF, Montori V, Gøtzsche PC, Devereaux PJ, et al. Consolidated Standards of Reporting
Trials Group. CONSORT 2010 Explanation and Elaboration: Updated guidelines for reporting parallel group randomised
trials. J Clin Epidemiol. Aug 2010;63(8):e1-37. [FREE Full text] [doi: 10.1016/j.jclinepi.2010.03.004] [Medline: 20346624]

15. Li J, Liu C, Zhang N, Yan C, Tu J, Wang L, et al. Neurological and psychological mechanisms of the specific and nonspecific
effects of acupuncture on knee osteoarthritis: study protocol for a randomized, controlled, crossover trial. Trials. Nov 30,
2020;21(1):989. [FREE Full text] [doi: 10.1186/s13063-020-04908-9] [Medline: 33256796]

16. Lv Z, Shen L, Zhu B, Zhang Z, Ma C, Huang G, et al. Effects of intensity of electroacupuncture on chronic pain in patients
with knee osteoarthritis: a randomized controlled trial. Arthritis Res Ther. May 14, 2019;21(1):120. [FREE Full text] [doi:
10.1186/s13075-019-1899-6] [Medline: 31088511]

17. Murray CJL, Lopez AD. The Global Burden of Disease: a Comprehensive Assessment of Mortality and Disability From
Diseases, Injuries, and Risk Factors in 1990 Projected to 2020. Geneva, Switzerland. World Health Organization; 1996;1-40.

18. Kim T, Lee MS, Birch S, Alraek T. Plausible mechanism of sham acupuncture based on biomarkers: a systematic review
of randomized controlled trials. Front Neurosci. 2022;16:834112. [FREE Full text] [doi: 10.3389/fnins.2022.834112]
[Medline: 35185461]

19. Zhang L, Yuan H, Zhang L, Li J, Li H. Effect of acupuncture therapies combined with usual medical care on knee
osteoarthritis. J Tradit Chin Med. Feb 2019;39(1):103-110. [FREE Full text] [Medline: 32186030]

20. China Association of Acupuncture and Moxibustion. 循证针灸临床实践指南膝骨关节炎 [Xun zheng zhen jiu lin chuang
shi jian zhi nan xi gu guan jie yan; Evidence-based Guidelines of Clinical Practice with Acupuncture and Moxibustion for
Knee Osteoarthritis]. Beijing, China. China Press of Traditional Chinese Medicine; 2015.

21. Lin LL, Li YT, Tu JF, Yang JW, Sun N, Zhang S, et al. Effectiveness and feasibility of acupuncture for knee osteoarthritis:
a pilot randomized controlled trial. Clin Rehabil. Dec 2018;32(12):1666-1675. [doi: 10.1177/0269215518790632] [Medline:
30037276]

22. Tu JF, Yang JW, Lin LL, Wang TQ, Du YZ, Liu ZS, et al. Efficacy of electro-acupuncture and manual acupuncture versus
sham acupuncture for knee osteoarthritis: study protocol for a randomised controlled trial. Trials. Jan 25, 2019;20(1):79.
[FREE Full text] [doi: 10.1186/s13063-018-3138-x] [Medline: 30683147]

23. Luo X, Hou XS, Tian ZY, Meng X, Li SM, Bai P. [Randomized controlled clinical trial of acupuncture treatment for knee
osteoarthritis in the early stage]. Zhen Ci Yan Jiu. Mar 25, 2019;44(3):211-215. [doi: 10.13702/j.1000-0607.180677]
[Medline: 30945505]

24. Foster NE, Thomas E, Barlas P, Hill JC, Young J, Mason E, et al. Acupuncture as an adjunct to exercise based physiotherapy
for osteoarthritis of the knee: randomised controlled trial. BMJ. Sep 01, 2007;335(7617):436. [FREE Full text] [doi:
10.1136/bmj.39280.509803.BE] [Medline: 17699546]

25. Qiu JQ, Liu SR, Lin QL, Li MJ, Zhuang JX, Wu GW. [Acupuncture combined with cinesiotherapy cupping for knee
osteoarthritis with stagnation and blood stasis syndrome: a randomized controlled trial]. Zhongguo Zhen Jiu. May 12,
2019;39(5):462-466. [doi: 10.13703/j.0255-2930.2019.05.002] [Medline: 31099214]

JMIR Res Protoc 2024 | vol. 13 | e54352 | p. 11https://www.researchprotocols.org/2024/1/e54352
(page number not for citation purposes)

Tan et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

https://europepmc.org/abstract/MED/18552606
http://dx.doi.org/10.1097/01.FCH.0000324482.78577.0f
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18552606&dopt=Abstract
http://dx.doi.org/10.1111/jebm.12526
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36999342&dopt=Abstract
https://www.ace-hta.gov.sg/healthcare-professionals/ace-technology-guidances/details/acupuncture-for-adults-with-low-back-pain-and-neck-pain
https://www.ace-hta.gov.sg/healthcare-professionals/ace-technology-guidances/details/acupuncture-for-adults-with-low-back-pain-and-neck-pain
https://www.ace-hta.gov.sg/healthcare-professionals/ace-technology-guidances/details/acupuncture-for-adults-with-low-back-pain-and-neck-pain
https://europepmc.org/abstract/MED/22310560
http://dx.doi.org/10.1097/MLR.0b013e3182408812
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22310560&dopt=Abstract
https://core.ac.uk/reader/42544530?utm_source=linkout
http://dx.doi.org/10.1136/bmj.h2147
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25956159&dopt=Abstract
https://www.acpjournals.org/doi/abs/10.7326/0003-4819-158-3-201302050-00583?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.7326/0003-4819-158-3-201302050-00583
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23295957&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S1063-4584(15)00843-2
http://dx.doi.org/10.1016/j.joca.2015.03.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25952346&dopt=Abstract
https://dx.plos.org/10.1371/journal.pmed.1000261
http://dx.doi.org/10.1371/journal.pmed.1000261
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20543992&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0895-4356(10)00103-4
http://dx.doi.org/10.1016/j.jclinepi.2010.03.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20346624&dopt=Abstract
https://trialsjournal.biomedcentral.com/articles/10.1186/s13063-020-04908-9
http://dx.doi.org/10.1186/s13063-020-04908-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33256796&dopt=Abstract
https://arthritis-research.biomedcentral.com/articles/10.1186/s13075-019-1899-6
http://dx.doi.org/10.1186/s13075-019-1899-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31088511&dopt=Abstract
https://europepmc.org/abstract/MED/35185461
http://dx.doi.org/10.3389/fnins.2022.834112
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35185461&dopt=Abstract
http://journaltcm.com/EN/article/downloadArticleFile.do?attachType=PDF&id=6139
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32186030&dopt=Abstract
http://dx.doi.org/10.1177/0269215518790632
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30037276&dopt=Abstract
https://trialsjournal.biomedcentral.com/articles/10.1186/s13063-018-3138-x
http://dx.doi.org/10.1186/s13063-018-3138-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30683147&dopt=Abstract
http://dx.doi.org/10.13702/j.1000-0607.180677
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30945505&dopt=Abstract
https://europepmc.org/abstract/MED/17699546
http://dx.doi.org/10.1136/bmj.39280.509803.BE
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17699546&dopt=Abstract
http://dx.doi.org/10.13703/j.0255-2930.2019.05.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31099214&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


26. Williamson L, Wyatt MR, Yein K, Melton JTK. Severe knee osteoarthritis: a randomized controlled trial of acupuncture,
physiotherapy (supervised exercise) and standard management for patients awaiting knee replacement. Rheumatology
(Oxford). Sep 2007;46(9):1445-1449. [doi: 10.1093/rheumatology/kem119] [Medline: 17604311]

27. Tang L, Jia P, Zhao L, Kang D, Luo Y, Liu J, et al. Acupuncture treatment for knee osteoarthritis with sensitive points:
protocol for a multicentre randomised controlled trial. BMJ Open. Oct 02, 2018;8(10):e023838. [FREE Full text] [doi:
10.1136/bmjopen-2018-023838] [Medline: 30282686]

28. Lin LL, Tu JF, Shao JK, Zou X, Wang TQ, Wang LQ, et al. Acupuncture of different treatment frequency in knee
osteoarthritis: a protocol for a pilot randomized clinical trial. Trials. Jul 11, 2019;20(1):423. [FREE Full text] [doi:
10.1186/s13063-019-3528-8] [Medline: 31296249]

29. Chen LX, Mao JJ, Fernandes S, Galantino ML, Guo W, Lariccia P, et al. Integrating acupuncture with exercise-based
physical therapy for knee osteoarthritis: a randomized controlled trial. J Clin Rheumatol. Sep 2013;19(6):308-316. [FREE
Full text] [doi: 10.1097/RHU.0b013e3182a21848] [Medline: 23965480]

30. Liang F, Wang H. Acupuncture and Moxibustion. Beijing, China. China Press of Traditional Chinese Medicine; 2016.
31. Deadman P, Baker K, Al-Khafaji M. A Manual of Acupuncture. Beijing, China. Journal of Chinese Medicine Publications;

2007.
32. Jin XZ, Jin GY, Gao Y. 远端取穴取血法治疗中老年鹤膝风的临床观察 [Yuan duan qu xue qu xie fa zhi liao zhong lao

nian he xi feng de lin chuang guan cha; Clinical observation of distal point acupuncture treatment of knee osteoarthritis in
elderly]. Guangming J Chin Med. 2016;31(8):1133-1134. [FREE Full text]

33. Gao H, Li X, Gao X, Ma B. Contralateral needling at unblocked collaterals for hemiplegia following acute ischemic stroke.
Neural Regen Res. Nov 05, 2013;8(31):2914-2922. [FREE Full text] [doi: 10.3969/j.issn.1673-5374.2013.31.004] [Medline:
25206612]

34. Li S, Li R, Guo J. 巨刺法应用举隅 [Examples of application of contra-part needling]. World J Acupunct Moxibustion.
Dec 2020;30(4):307-310. [FREE Full text] [doi: 10.1016/j.wjam.2020.11.007]

35. Wang ZD, Jiang XY. 巨刺法结合"膝痹八针"治疗膝骨性关节炎1例 [Ju ci fa jie he xi bi ba zhen zhi liao xi gu xing guan
jie yan 1 li; Contra part needling combined with knee needling for treatment of knee osteoarthritis: 1 case study]. Guangxi
J Tradit Chin Med. 2020;43(5):52-53.

36. Tillu A, Roberts C, Tillu S. Unilateral versus bilateral acupuncture on knee function in advanced osteoarthritis of the knee--a
prospective randomised trial. Acupunct Med. Jun 2001;19(1):15-18. [doi: 10.1136/aim.19.1.15] [Medline: 11471577]

37. Zhao L, Zhang F, Li Y, Wu X, Zheng H, Cheng L, et al. Adverse events associated with acupuncture: three multicentre
randomized controlled trials of 1968 cases in China. Trials. Mar 24, 2011;12:87. [FREE Full text] [doi:
10.1186/1745-6215-12-87] [Medline: 21435214]

38. Allen KD, Bierma-Zeinstra SMA, Foster NE, Golightly YM, Hawker G. OARSI Clinical Trials Recommendations: design
and conduct of implementation trials of interventions for osteoarthritis. Osteoarthritis Cartilage. May 2015;23(5):826-838.
[FREE Full text] [doi: 10.1016/j.joca.2015.02.772] [Medline: 25952353]

39. Tan BY, Ding BTK, Pereira MJ, Skou ST, Thumboo J, Car J. Collaborative model of care between orthopaedics and allied
healthcare professionals trial (CONNACT) - a feasibility study in patients with knee osteoarthritis using a mixed method
approach. BMC Musculoskelet Disord. Sep 04, 2020;21(1):592. [FREE Full text] [doi: 10.1186/s12891-020-03611-9]
[Medline: 32887594]

40. Gandek B, Roos E, Franklin P, Ware J. A 12-item short form of the Knee injury and Osteoarthritis Outcome Score
(KOOS-12): tests of reliability, validity and responsiveness. Osteoarthritis Cartilage. May 2019;27(5):762-770. [FREE Full
text] [doi: 10.1016/j.joca.2019.01.011] [Medline: 30716536]

41. Tan BY, Goh ZZS, Lim CJ, Pereira MJ, Yang S, Tan KG, et al. Singapore KneE osTeoarthritis CoHort (SKETCH): protocol
for a multi-centre prospective cohort study. BMC Musculoskelet Disord. Feb 07, 2023;24(1):104. [FREE Full text] [doi:
10.1186/s12891-023-06207-1] [Medline: 36750930]

42. Roos E. 30 years with the Knee injury and Osteoarthritis Outcome Score (KOOS). Osteoarthritis Cartilage. Oct 12, 2023.:1-9.
[FREE Full text] [doi: 10.1016/j.joca.2023.10.002] [Medline: 37838308]

43. Sanders GD, Neumann PJ, Basu A, Brock DW, Feeny D, Krahn M, et al. Recommendations for conduct, methodological
practices, and reporting of cost-effectiveness analyses: second panel on cost-effectiveness in health and medicine. JAMA.
Sep 13, 2016;316(10):1093-1103. [doi: 10.1001/jama.2016.12195] [Medline: 27623463]

44. EuroQol Group. EuroQol--a new facility for the measurement of health-related quality of life. Health Policy. Dec
1990;16(3):199-208. [doi: 10.1016/0168-8510(90)90421-9] [Medline: 10109801]

45. Husereau D, Drummond M, Augustovski F, de Bekker-Grob E, Briggs AH, Carswell C, et al. CHEERS 2022 ISPOR Good
Research Practices Task Force. Consolidated Health Economic Evaluation Reporting Standards 2022 (CHEERS 2022)
statement: updated reporting guidance for health economic evaluations. BMJ. Jan 11, 2022;376:e067975. [FREE Full text]
[doi: 10.1136/bmj-2021-067975] [Medline: 35017145]

46. Yang M, Jiang L, Wang Q, Chen H, Xu G. Traditional Chinese medicine for knee osteoarthritis: An overview of systematic
review. PLoS One. 2017;12(12):e0189884. [FREE Full text] [doi: 10.1371/journal.pone.0189884] [Medline: 29267324]

JMIR Res Protoc 2024 | vol. 13 | e54352 | p. 12https://www.researchprotocols.org/2024/1/e54352
(page number not for citation purposes)

Tan et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

http://dx.doi.org/10.1093/rheumatology/kem119
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17604311&dopt=Abstract
https://bmjopen.bmj.com/lookup/pmidlookup?view=long&pmid=30282686
http://dx.doi.org/10.1136/bmjopen-2018-023838
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30282686&dopt=Abstract
https://trialsjournal.biomedcentral.com/articles/10.1186/s13063-019-3528-8
http://dx.doi.org/10.1186/s13063-019-3528-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31296249&dopt=Abstract
https://europepmc.org/abstract/MED/23965480
https://europepmc.org/abstract/MED/23965480
http://dx.doi.org/10.1097/RHU.0b013e3182a21848
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23965480&dopt=Abstract
https://qikan.cqvip.com/Qikan/Article/Detail?id=668603359&from=Qikan_Article_Detail
https://europepmc.org/abstract/MED/25206612
http://dx.doi.org/10.3969/j.issn.1673-5374.2013.31.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25206612&dopt=Abstract
https://doi.org/10.1016/j.wjam.2020.11.007
http://dx.doi.org/10.1016/j.wjam.2020.11.007
http://dx.doi.org/10.1136/aim.19.1.15
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11471577&dopt=Abstract
https://trialsjournal.biomedcentral.com/articles/10.1186/1745-6215-12-87
http://dx.doi.org/10.1186/1745-6215-12-87
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21435214&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S1063-4584(15)00816-X
http://dx.doi.org/10.1016/j.joca.2015.02.772
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25952353&dopt=Abstract
https://bmcmusculoskeletdisord.biomedcentral.com/articles/10.1186/s12891-020-03611-9
http://dx.doi.org/10.1186/s12891-020-03611-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32887594&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S1063-4584(19)30037-8
https://linkinghub.elsevier.com/retrieve/pii/S1063-4584(19)30037-8
http://dx.doi.org/10.1016/j.joca.2019.01.011
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30716536&dopt=Abstract
https://bmcmusculoskeletdisord.biomedcentral.com/articles/10.1186/s12891-023-06207-1
http://dx.doi.org/10.1186/s12891-023-06207-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36750930&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S1063-4584(23)00945-7
http://dx.doi.org/10.1016/j.joca.2023.10.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37838308&dopt=Abstract
http://dx.doi.org/10.1001/jama.2016.12195
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27623463&dopt=Abstract
http://dx.doi.org/10.1016/0168-8510(90)90421-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10109801&dopt=Abstract
http://www.bmj.com/lookup/pmidlookup?view=long&pmid=35017145
http://dx.doi.org/10.1136/bmj-2021-067975
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35017145&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0189884
http://dx.doi.org/10.1371/journal.pone.0189884
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29267324&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


47. Li J, Li Y, Luo L, Ye J, Zhong DL, Xiao QW, et al. The effectiveness and safety of acupuncture for knee osteoarthritis:
An overview of systematic reviews. Medicine (Baltimore). Jul 2019;98(28):e16301. [FREE Full text] [doi:
10.1097/MD.0000000000016301] [Medline: 31305415]

48. Cai H. Xin jia po xi guan gu xing guan jie yan (KOA) zhong yi zheng xing fen bu yan jiu [TCM syndrome distribution
study of knee osteoarthritis in Singapore]. Tong Ji Yi Yao J. 2018;6:9-12. [FREE Full text]

49. Li ZF, Peng JY, Liu WC, Wu Y, Gu LL, Fan YS. 昆明市膝骨关节炎中医证候研究 [ Kun ming shi xi gu guan jie yan
zhong yi zheng hou yan jiu; Research study on the syndrome differentiation of knee osteoarthritis in Kunming province].
J Tradit Chin Orthop Trauma. 2014;26(06):24-27.

Abbreviations
CHEERS: Consolidated Health Economic Evaluation Reporting Standards
CIMC: Complementary Integrative Medicine Clinic
CONSORT: Consolidated Standards of Reporting Trials
GLMM: generalized linear mixed model
HARMOKnee: Heat and Acupuncture to Manage Osteoarthritis of the Knee
KOA: knee osteoarthritis
KOOS-12: Knee Osteoarthritis Outcome Score
OARSI: Osteoarthritis Research Society International
OCC-Q: OA Cost and Consequences Questionnaire
PP: per-protocol
PRECIS-2: Pragmatic Explanatory Continuum Indicator Summary
QOL: quality of life
RCT: randomized controlled trial
REDCap: Research Electronic Data Capture
SCHMI: Singapore Chung Hwa Medical Institution
SPIRIT: Standard Protocol Items: Recommendations for Interventional Trials
STRICTA: Standards for Reporting Interventions in Clinical Trials of Acupuncture
TCM: traditional Chinese medicine

Edited by A Mavragani; submitted 07.11.23; peer-reviewed by J Li; comments to author 20.01.24; revised version received 22.01.24;
accepted 24.01.24; published 03.04.24

Please cite as:
Tan BY, Tan CY, Tan TL, Yang SY, Chew GLS, Tan SI, Chua YC, Yan YW, Soh DBQ, Goh TH, Ng PJ, Ng YT, Kuan SB, Teo BS, Kong
KH, Pereira MJ, Ng HP
Heat and Acupuncture to Manage Osteoarthritis of the Knee (HARMOKnee): Protocol for an Effectiveness-Implementation Hybrid
Randomized Controlled Trial
JMIR Res Protoc 2024;13:e54352
URL: https://www.researchprotocols.org/2024/1/e54352
doi: 10.2196/54352
PMID: 38568718

©Bryan Yijia Tan, Chun Yue Tan, Tong Leng Tan, Su-Yin Yang, Gillian Long Szu Chew, Siang Ing Tan, Yu Chun Chua, Yew
Wai Yan, Derrick Bing Quan Soh, Tong Hwee Goh, Pu Jue Ng, Yee Teck Ng, Swee Boey Kuan, Bo Siang Teo, Keng He Kong,
Michelle Jessica Pereira, Hui Ping Ng. Originally published in JMIR Research Protocols (https://www.researchprotocols.org),
03.04.2024. This is an open-access article distributed under the terms of the Creative Commons Attribution License
(https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work, first published in JMIR Research Protocols, is properly cited. The complete bibliographic information,
a link to the original publication on https://www.researchprotocols.org, as well as this copyright and license information must be
included.

JMIR Res Protoc 2024 | vol. 13 | e54352 | p. 13https://www.researchprotocols.org/2024/1/e54352
(page number not for citation purposes)

Tan et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

https://europepmc.org/abstract/MED/31305415
http://dx.doi.org/10.1097/MD.0000000000016301
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31305415&dopt=Abstract
https://tcimr.org.sg/wp-content/uploads/2020/05/���������2018�.pdf
https://www.researchprotocols.org/2024/1/e54352
http://dx.doi.org/10.2196/54352
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38568718&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

