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Evidence-to-Recommendation Framework for 2026 ACE Clinical
Guideline on the management of knee osteoarthritis — a joint effort
with patients

Abstract

This Evidence-to-Recommendation (EtR) framework underpins the ACE Clinical
Guideline (ACG) for the management of knee osteoarthritis (OA), providing rationale
and justifications for its recommendations. Knee OA is a prevalent and debilitating
condition in Singapore, with significant disease burden and impacts on healthcare
utilisation costs. The ACG addresses management gaps which contribute to
suboptimal clinical outcomes, including insufficient uptake of conservative
management, limited knowledge of community exercise and physiotherapist
resources, and inappropriate use of complementary and alternative treatments. The
Grading of Recommendations Assessment, Development and Evaluation (GRADE)
framework was followed to develop seven evidence-based recommendations that
cover comprehensive biopsychosocial assessments, mainstay management
strategies, pharmacological treatment, referral to allied health professionals,
complementary and alternative treatment, and specialist referrals. This EtR framework
summarises the factors that have informed the direction and strength of the ACG
recommendations, including balance of benefits and risks, certainty of evidence,
patient preferences and values, resources and feasibility considerations, and
acceptability.

Introduction

Knee osteoarthritis (OA) was identified as a priority topic in the 2023 ACE Clinical
Guidelines (ACGs) topic call to address the lack of updated national guidelines,
support appropriate delivery of evidence-based care in community settings and
minimise use of treatments that lack robust evidence.

Knee OA is a complex, multifactorial disorder characterised by tissue breakdown and
abnormal cellular changes of the entire joint,!"! resulting in three core symptoms: joint
pain, stiffness, and difficulty performing daily activities.l?! Beyond these symptoms,
knee OA impacts emotional wellbeing, social activities and overall life satisfaction.
Psychosocial factors also negatively influence how patients perceive their pain and
functional limitations.

Knee OA presents a significant global health burden and ranks among the leading
causes of disability worldwide.®! Singapore ranks third globally for knee OA prevalence
and second for disease burden. Knee OA affects approximately 5.8% in Singapore
and led to 189 disability-adjusted life years (DALYs) per 100,000 people in 2021.%]

The healthcare impact has grown substantially over recent years. Between 2014 and
2022, OA-related polyclinic visits increased at a compound annual growth rate (CAGR)
of 4%, whilst associated costs rose at 16% CAGR, reaching 2,968 visits per 100,000
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residents and $32.8 million in 2022. While hospital admissions with OA as the principal
diagnosis remained relatively stable over the past decade at approximately 150
admissions per 100,000 residents, associated costs increased at CAGR of 7% to
$147.8 million in 2022, with knee OA being one of the most common subtypes of OA-
related hospital admissions.P

Interviews with domain experts and an in-house survey of primary care physicians (n
= 92) identified opportunities to enhance clinical practice, including strengthening
knowledge of exercise prescription, patient education strategies and community
exercise programmes. Additional areas of improvement include increasing awareness
of physiotherapy benefits and services, optimising referral timing to physiotherapists,
refining the use of complementary and alternative therapies, enhancing pain
management for older patients and improving understanding of differential diagnoses
for knee conditions.

Methods

This guideline was developed based on the ACE methods and processes for ACG
development, and following a hybrid de-novo/adaptation process.l®l A systematic
search for international guidelines was conducted across databases including
Guideline Central, Guideline International Network Library, ECRI Guidelines Trust,
PubMed, Epistemonikos, and Trip Medical Databases, supplemented by manual
retrieval from relevant specialty associations. Eight English-language guidelines
published within the previous five years were prioritised and assessed using the
Appraisal of Guidelines for Research & Evaluation Il (AGREE-II) tool Domain 3 (Rigour
of Development), applying a minimum 60% scaled domain score threshold. Overall,
six high-quality guidelines were selected as main reference guidelines. Recent
systematic reviews and meta-analyses were identified from PubMed and Google
Scholar to complement guideline evidence.

A multidisciplinary expert group (EG) comprising two orthopaedic surgeons, six
primary care physicians, two pain medicine physicians, two pharmacists, one
physiotherapist, one occupational therapist, two nurses, and one Traditional Chinese
Medicine (TCM) physician was appointed to provide clinical expertise throughout
guideline development.

Draft recommendations were formulated using the Grading of Recommendations
Assessment, Development and Evaluation (GRADE) EtR framework, incorporating
five key domains: balance of benefits and harms; certainty of evidence; values and
preferences; resources and feasibility; and acceptability and other considerations. EG
members individually rated recommendation appropriateness using the RAND/UCLA
Appropriateness Method, followed by structured discussions to achieve consensus.
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Recommendation 1: Assess the patient’s pain level, functional capacity,

quality of life, psychosocial factors and response to previous treatments (if
applicable) to create an individualised management plan.

Strength of recommendation:

Summary: Assessing these domains constitute a comprehensive biopsychosocial evaluation
focused on outcomes that matter most to patients.

Balance of benefits and harms

Besides assessing the three core knee OA symptoms (joint pain, stiffness, and difficulty
performing daily activities!?!), assessing the patient’s QoL and psychosocial factors captures
the broader impact of knee OA on their emotional wellbeing, social activities and overall life
satisfaction. Psychosocial factors like kinesiophobia, pain catastrophising, depression and
poor sleep can negatively influence how patients perceive their pain and functional
limitations, and affect adherence to mainstay strategies.’! These assessments are not
expected to present any harm to patients, and a comprehensive approach increases the
likelihood of treatment success by ensuring the management plan addresses the
individual's specific needs and circumstances.

Certainty of evidence

Values and preferences

Reference guidelines strongly recommend
assessing pain, function, QoL, psychosocial
factors and treatment response to accurately
assess a patient's condition and guide
treatment approaches.

An international workgroup comprising
patients with OA, orthopaedic surgeons,
primary care physicians and
physiotherapists  established that the
outcomes that matter most to patients
include joint pain, physical functioning, QoL
and overall satisfaction with treatment
result.®! No significant variability in patient
preferences is expected, though the
definition of outcomes will depend on
individual patient’s circumstances (e.g. age,
prior activity/exercise levels, productivity
needs).

Resources and feasibility

Acceptability and other considerations

The recommendation aligns well with local
clinical practice, though different settings
may have varying degrees of resources
available e.g. consultation time, which may
affect feasibility considerations.

Clinicians prefer rapid and simple
assessment tools for pain, function and QoL
which can be generalised across disciplines
and require minimal training.

EG deliberation of the above factors

The EG agreed to a strong recommendation for these assessment domains as they are
important for a holistic biopsychosocial evaluation. The Expert Group also agreed that no
specific assessment tools should be recommended, allowing for clinician choice based on
available time and required depth of assessment.
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Recommendation 2: Provide patient education, exercise programmes and

weight management as mainstay strategies for all patients with knee OA,
tailoring advice based on individual patient profile.

Strength of recommendation: m

Summary:

Patient education, exercise programmes and weight management are the foundational
management strategies for knee OA. While longer consultations may be initially required for
comprehensive patient education, this could reduce future consultation frequencies through
improved self-management.

Balance of benefits and harms

Patient education is recognised across reference guidelines as an integral part of knee OA
management.®" It works synergistically with other treatment approaches such as exercise
and weight management to provide greater benefits compared to a single approach.l'?14
No harms are associated with education, but limitations with implementation may mean that
short-term improvements in OA knowledge from education sessions may not necessarily
translate into belief and behavioural change.!'”

Exercise is demonstrated to have sustained benefits (up to one year) on pain reduction and
functional improvement.l'® 2. 1618 Other benefits include delaying cartilage and bone
degeneration and reducing inflammation."" While some guidelines recommend specific
low-impact exercises like walking, muscle-strengthening and/or hydrotherapy, others cite
insufficient evidence to recommend one form of exercise over another.['> 20 2] |t may be
more beneficial to recommend an exercise programme which patients find acceptable to
improve adherence and outcomes for pain, function and QoL. Most risks associated with

exercise are minor and involve transient increased pain and swelling at the knee joints.?*
21]

Weight management is an umbrella term encompassing weight loss, weight maintenance
and prevention of weight gain.??? Like exercise, weight loss can improve pain and disability
compared to minimal care, with larger improvements in pain when combined with patient
education.””®! While gradual and sustained weight loss are associated with benefits for
patients with knee OA, rapid weight loss has been associated with risks like joint instability,
sarcopaenia and osteoporosis.?* Long-term weight loss maintenance also remains a
challenge, with high rates of weight regain observed in OA patients.?"! To minimise these
risks, patients should be advised to adopt strategies which promote gradual and sustainable
weight loss.

Certainty of evidence Values and preferences

Patient education: Very low-to-moderate | Patient education, exercise and weight
certainty due to inconsistent methodologies, | management can improve pain, function and
risk of bias and imprecision. [0 13 20] QoL, which matter most to patients.® No
significant variability in how patients value
outcomes is anticipated.! 27-29
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Exercise programmes: Moderate certainty
evidence due to inconsistency of exercise
protocols, duration and degree of
supervision. % 1221, 23]

Weight management: Very low-to-moderate
certainty due to substantial heterogeneity
and high risk of bias.[? 23 26]

Resources and feasibility Acceptability and other considerations

Although consultation durations will likely be | Patients generally wish to understand more
longer, comprehensive education could | about their condition and how to manage it
reduce future consultation frequency if | through individualised, evidence-based
patients become more self-sufficient in | education.?”]

managing their condition.
Exercise is highly preferred by patients due
to its benefits for knee OA and minimal
adverse effects compared to oral non-
steroidal anti-inflammatory drugs
(NSAIDs).l"s: 281 However, some report
difficulty exercising when they have joint
pain. Therefore, providing personalised
information about the safety and importance
of exercise could increase the adoption of
exercise interventions.['®!

While most patients with obesity or
overweight will agree that losing weight
would help with OA symptoms, they find it
difficult to lose weight and sustain it.?%

It is anticipated that there will be some
variability in the acceptability of all three
interventions, depending on the clinician’s
delivery of the advice.

EG deliberation of the above factors

The EG agreed to a strong recommendation, though not all patients with OA may need all
these strategies (e.g. patients who are bedbound, underweight). Therefore, the caveat
‘tailoring advice based on individual patient profile’ was added to acknowledge the
importance of individualising these strategies.
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Recommendation 3: To complement or support adherence to mainstay
strategies for knee OA:

a) Offer a topical NSAID

b) Consider prescribing short courses of an oral NSAID if topical NSAIDs are
ineffective or unsuitable

Strength of recommendation m (3a):

Strength of recommendation Conditional JEE]JE

Summary: Topical NSAIDs are strongly recommended due to their favourable benefit and
safety profile compared to oral NSAIDs and other analgesics, as well as patient preferences.
Short courses of oral NSAIDs, which carry higher risks of adverse effects, can be offered if
topical NSAIDs prove ineffective or unsuitable.

Balance of benefits and harms

Topical NSAIDs are strongly recommended by reference guidelines due to their favourable
risk-benefit profile and similar efficacy to oral NSAIDs.1® 0. 16.25. 301 A network meta-analysis
(NMA) of 122 randomised controlled trials (RCTs) and observational studies found that
topical NSAIDs outperformed paracetamol in functional improvement (standardised mean
difference [SMD] 0.29, 95% confidence interval [CI] 0.06 to 0.52), and demonstrated similar
benefits for pain.B" Additionally, topical NSAIDs demonstrated a better safety profile than
paracetamol, with only mild local skin reactions and lower risks of gastrointestinal (Gl)
adverse effects (relative risk [RR] 0.52, 95% CI 0.35 to 0.76).2" Topical NSAIDs also
demonstrated similar benefits for pain (SMD 0.21, 95% CI -0.16 to 0.58) and function (SMD
0.03, 95% CI -0.16 to 0.22) as oral NSAIDs, but lower risks for Gl adverse effects (RR 0.46,
95% Cl 0.34 to 0.61).B1

A meta-analysis of 32 RCTs demonstrated that oral NSAIDs led to significant pain reduction
compared to placebo, peaking at two weeks (SMD -0.43, 95% CI -0.48 to -0.38), though
this effect diminished after eight weeks.? Both non-selective NSAIDs and COX-2 inhibitors
provide similar improvements in pain and function.?”) Gl adverse effects were significantly
higher with oral NSAIDs than placebo, but most were mild and transient.? Although COX-
2 inhibitors are associated with lower Gl risks than non-selective NSAIDs, this benefit may
be outweighed by their higher cardiovascular risks.33

Oral NSAIDs are also more effective for pain and function than paracetamol for most
people.? Opioids are strongly discouraged due to marginal benefits and significant long-
term safety risks.[10 12. 20. 25, 30, 34-36]

Duloxetine has been recommended by reference guidelines as a third-line pharmacological
option and has been demonstrated by multiple systematic reviews and meta-analyses of
RCTs to provide small improvements in pain, function and quality of life compared to
placebo. However, they may not be clinically significant.B” %8 There are also no studies
comparing duloxetine to NSAIDs for knee OA. Furthermore, the use of duloxetine will be
considered off-label, as it is not registered for OA locally.
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Certainty of evidence

Values and preferences

Topical NSAIDs: Moderate certainty,
downgraded due to small effect size and
some inconsistency.

Oral NSAIDs: Moderate-to-high certainty.*2

Both topical and oral NSAIDs can improve
pain and function in patients with knee OA,
which are outcomes important to them.®

Patients’ preference to avoid adverse effects
should be considered, supporting the
preferential use of topical NSAIDs over oral
ones.

Resources and feasibility

Acceptability and other considerations

Topical NSAIDs like diclofenac and
ketoprofen gel are available for subsidy on
the Standard Drug List (SDL), but are not on
the list of whitelisted medications for
HealthierSG. However, healthcare
institutions currently view paracetamol as
the first-line pharmacological option before
topical NSAIDs.[“-42l This recommendation
may drive changes in clinical approach, but
poses no significant concerns with feasibility
given the wide availability of and clinical
familiarity with NSAIDs.

Oral NSAIDs like ibuprofen, diclofenac,
mefenamic acid, piroxicam, celecoxib and
etoricoxib are subsidised via SDL, and
diclofenac and etoricoxib are on the
HealthierSG Medication List. Prescription of
oral NSAIDs will require clinicians to monitor
patient response to treatment and adverse
effects, and discontinue treatment when
appropriate.

Topical NSAIDs are among the most
preferred treatments by patients with knee
OA due to its benefits and fewer side
effects.?”. 431

Oral NSAIDs may be less preferred by
patients compared to non-pharmacological
approaches due to their adverse effects.?”]
Clinicians will have to carefully assess
cardiovascular, Gl and renal risk factors
when prescribing oral NSAIDs.

EG deliberation of the above factors

The EG noted that the purpose of pharmacological treatment should be to support
adherence to mainstay strategies. They agreed it was appropriate to offer topical NSAIDs
first and only consider oral NSAIDs if topical NSAIDs are ineffective or unsuitable.
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Recommendation 4: Consider referring patients with knee OA to relevant
allied health professionals for additional non-pharmacological strategies

(e.g. supervised exercise, walking aids).

Strength of recommendation: Conditional

Summary: Referral to allied health professionals (AHPs) can be considered for some patients
who could benefit from additional non-pharmacological strategies, balanced against limited
healthcare resources and patient preferences.

Balance of benefits and harms

Referral to physiotherapists is recommended by reference guidelines for patients requiring
support with exercise adherence.® 1" 12.16.20. 25, 301 This approach is particularly relevant for
patients with functional limitations, muscle weakness or limited range of motion, who
overseas expert opinion suggests may derive greater benefit from physiotherapy
intervention. Through supervised exercise and tailored advice, physiotherapists can
promote long-term treatment adherence. The effectiveness of this approach is supported
by a recent meta-analysis of RCTs demonstrating that while both supervised and home-
based exercises are effective, supervised physiotherapist-led exercises resulted in larger
improvements in pain and disability."4

Evidence-based assistive devices (e.g. walking aids, knee braces etc.) are recommended
by reference guidelines to provide additional stability and decrease weight burden.!% 2. 20.
25 301 However, such assistive devices may cause blistering and pressure damage,
depending on the type of device.?® Physiotherapists or occupational therapists are well-
positioned to recommend appropriate devices and advise on proper use.

Cognitive behavioural therapy (CBT) is recommended by some reference guidelines,
especially for patients with psychosocial factors.['> 201 A recent systematic review of RCTs
supports this position by demonstrating improved pain and function from adding CBT to
mainstay treatments.[**! Referral to psychologists may be especially beneficial for patients
with psychosocial factors.

For patients requiring weight management support, dietitians can provide individualised
advice for dietary interventions, which have been demonstrated by a recent systematic
review of RCTs to improve pain and function for patients with OA.%¢!

No significant harms are expected from supervised exercise, assistive devices, CBT or
dietary interventions.

Certainty of evidence Values and preferences

Direct comparative trials on AHP referrals | Referral to AHPs can improve patients’ pain,
versus non-referral pathways are lacking. | function and QoL.

However, the recommendation of such
referrals by reference guidelines reflects
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high consensus among expert panels and
supports this recommendation.

Resources and feasibility

Acceptability and other considerations

AHP referrals may be limited by availability
of manpower and facilities. Nonetheless,
established referral pathways under the
HealthierSG care protocol for body mass
index (BMI) control exist for patients
requiring weight management support with
dietitians, with referral criteria based on BMI
and the presence of metabolic conditions.

Patient preferences may be mixed for such
referrals. Some may prefer them if the
referral pathway provides easy access to
treatment and long-term positive effects,“!
but others may perceive the associated
costs, time and effort as deterrents.?"!

EG deliberation of the above factors

The EG agreed on a conditional recommendation for AHP referrals and suggested
positioning them as concurrent options alongside pharmacological treatment, rather than as
sequential interventions to be considered only after pharmacological treatment has been
attempted, so that patients who can benefit from them are referred early.

The EG also agreed that AHP referrals should be made on a case-by-case basis to prevent
unnecessary service burden, recognising that certain patient groups may benefit more.
Given the diverse patient populations involved, and services provided by different AHPs,
information about patient types and AHP-led interventions should be included in the
supporting text rather than within the recommendation itself.
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Recommendation 5: Consider intra-articular corticosteroid injections for
short-term symptom relief alongside mainstay strategies for knee OA if

symptoms persist despite NSAID treatment and/or allied health professional
support.

Strength of recommendation: Conditional

Summary: Intra-articular corticosteroids (1A CS) can be considered if symptoms persist after
treatment with NSAIDs and/or by AHPs. Its use should be balanced against its benefit-risk
profile and resource limitations.

Balance of benefits and harms

IA CS injections are positioned by guidelines as an option after treatment with NSAIDs
and/or by AHPs has proven ineffective for managing symptoms.® 1012 20. 25,301 An NMA of
intra-articular therapies for OA demonstrated that triamcinolone had the highest probability
of achieving clinically meaningful pain relief compared to placebo.*”! A meta-analysis of 11
RCTs showed that IA CS offered clinically significant pain relief and functional improvement
at short term (<3 months) compared to placebo injections.*® However, physiotherapy
demonstrated larger benefits for functional improvement than IA CS in the long term (= 24
weeks).[*1 |A CS are also associated with adverse effects like elevated blood glucose levels,
adrenal suppression and reduction in bone mineral density.® There is also mixed evidence
associating multiple 1A CS injections with knee cartilage loss.?* 5 Therefore, IA CS should
be positioned as temporary pain relief in conjunction with exercise, instead of a standalone
treatment.

Certainty of evidence Values and preferences
Very low-to-low certainty, downgraded due to | Patients experienced pain relief, less joint
risk of bias and inconsistency.!!!: 20. 48, 521 stiffness and an opportunity to return to

activities meaningful to them with IA CS,
and perceived it as an effective alternative
to undesirable treatments like strong
analgesics or surgical options.®?

Resources and feasibility Acceptability and other considerations

Although methylprednisolone and | Some clinicians may be reluctant to
triamcinolone are subsidised via the SDL, they | prescribe IA CS due to its uncertain
are not on the HealthierSG Medication List. IA | evidence base and long-term safety
CS injections also incur higher costs to | data.¥

patients and the healthcare system per
treatment episode than oral medications, due
to sterility considerations and specialised
training. This recommendation may also lead
to increased specialist referrals as many
primary care clinicians seek additional support
for IA CS administration.?
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EG deliberation of the above factors

The EG agreed to a conditional recommendation for IA CS. Notwithstanding the resource
constraints for administering IA CS in the primary care settings, the EG agreed that flexibility
to administer IA CS in primary care or specialist settings is important. They also agreed that
resource limitations may not pose a significant problem as IA CS should not be administered
frequently.
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Recommendation 6: Consider acupuncture as adjunctive therapy for patients

with knee OA who have not responded adequately to conventional therapies
(e.g. exercise, NSAIDs) or prefer alternative treatments.

Conditional

Strength of recommendation:

Summary: Acupuncture can be considered as adjunctive therapy, given its favourable benefit-
risk profile when added to exercise or medications, but must be balanced against uncertain
impacts on resources and feasibility, and mixed patient preferences.

Balance of benefits and harms

An internal systematic review of 20 RCTs conducted by ACE to examine the updated
evidence for efficacy and safety of acupuncture demonstrated benefits for pain relief and
function compared to sham acupuncture or no treatment (Appendix A).54 5% Two meta-
analyses of RCTs demonstrated that the combinations of acupuncture and exercise, and
acupuncture and analgesics, significantly improved pain and function compared to
acupuncture or analgesics alone, respectively.58: 571

While acupuncture is generally safe, minor temporary adverse events such as pain during
needle insertion, soreness and pain following needle insertion, and local bruising may occur.

Certainty of evidence

Values and preferences

Low-to-moderate certainty (due to
inconsistency and imprecision), with more
recent RCTs having lower risks of bias.5 58

Acupuncture can further improve pain and
functional capacity for patients who have
already tried conventional therapies.

Resources and feasibility

Acceptability and other considerations

Acupuncture may be cost-effective as an add-
on treatment to exercise and education
compared to exercise and education alone
(incremental cost-effectiveness ratio [ICER]
£3,889/quality-adjusted life year [QALY]),[ €0
but the clinical heterogeneity across these
studies limits the relevance of these findings
to local healthcare contexts.

Limited health insurance coverage for
acupuncture may present barriers.
Additionally, licensed local acupuncturists who
can perform acupuncture at an acceptable
standard in compliance with sterility
requirements may be limited.

Patient preferences and values may
heavily influence their willingness to accept
acupuncture. Some may not accept
acupuncture as a treatment option
because they are sceptical of its benefits or
are afraid of the pain of needling, while
others seeking effective non-
pharmacological options with minimal
adverse events may accept acupuncture,
especially if recommended by others who
have benefitted from it.[27 6]

EG deliberation of the above factors

The EG agreed on a conditional recommendation for acupuncture and acknowledged that
its juxtaposition against the term ‘conventional therapy’ in the recommendation implies that
acupuncture is considered as unconventional therapy, despite evidence supporting its use.
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Recommendation 7: For patients with knee OA whose persistent symptoms

significantly impact function and quality of life, discuss referral options for
surgical or advanced pain management.

Strength of recommendation: m

Summary: Providing both surgical and advanced non-surgical options to patients who have
exhausted conservative management is beneficial to patients, with no significant feasibility
concerns identified.

Balance of benefits and harms

Referrals for surgical management are strongly recommended by reference guidelines if
patients’ symptoms persist and significantly diminishes QoL despite conservative
management.® ' 251 Sych referrals allow patients to access surgical management which
can offer symptom relief not achievable with conservative management.

For patients who have exhausted conservative approaches but are ineligible for or prefer to
avoid surgical management, referrals to pain specialists offer an alternative. Patients
reporting significant and persistent knee pain may benefit from specialised therapies like
genicular nerve block or radiofrequency ablation, which provides an alternative for
improving pain and function.®2 63

Certainty of evidence Values and preferences

Direct comparative trials on referring versus | Patients who experience worsening
not referring are lacking. However, such | symptoms despite receiving conservative
recommendations in reference guidelines | management may perceive surgery as the
reflects expert consensus to provide this | most effective option for long-lasting
option when patients do not experience | symptom relief and/or appreciate the linear
symptom relief with conservative | pathway for surgical management (as
management.[® 1125l opposed to multiple referrals to and
appointments with AHPs).[4

Providing an option for advanced non-
surgical approaches may be preferable for
patients who prefer to avoid surgical
management, are unsuitable for it or are
awaiting surgery.

Resources and feasibility Acceptability and other considerations
In primary care, there are existing local referral | When  discussing potential  surgical
pathways for surgical or advanced pain | referral, patients should be informed on
management. potential surgical risks and appropriate
expectations for symptom relief to help
them manage expectations and minimise
post-surgery disappointment.[®
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No significant concerns were identified for
referring patients for advanced pain
management.

EG deliberation of the above factors

The EG agreed that is more appropriate to provide both surgical and advanced non-surgical
options to patients who have exhausted conservative management, rather than offering
surgical management as the sole option. This would allow the clinician to tailor their referral
to the appropriate specialist based on patients’ values and preferences.

Implementation/Uptake of recommendations

Systematic implementation of these evidence-based recommendations can
substantially enhance the management of knee OA by ensuring comprehensive
patient assessment and prioritising non-surgical management strategies (mainstay
non-pharmacological strategies supported by pharmacotherapy, AHP referrals and/or
complementary and alternative treatments) before considering surgical or other
interventions. Such efforts can help delay disease progression and improve clinical
outcomes and patients’ QoL.

To drive sustainable behaviour change and reduce practice variation, multi-faceted
implementation strategies addressing capability, opportunity, and motivation barriers
should be considered:

¢ Integration into clinical pathways: Embed recommendations within existing
national care protocols, organisational protocols, and clinical pathways,
ensuring alignment with current workflows and resource considerations.

e Education and training: Incorporate guideline content into clinical meetings
and training programmes, emphasising comprehensive assessment and non-
surgical management strategies. Clinicians should use shared decision-making
to collaboratively determine whether treatments are effectively managing
symptoms and meeting individual patients’ goals, recognising that treatment
effectiveness and patient priorities may change over time.

e Community physiotherapy programmes awareness: Increase primary care
physician awareness of subsidised community physiotherapy programmes
available through means-testing to improve referral rates.

e Documentation practices: Encourage clinicians to document the provision of
patient education, exercise programmes, and weight management in clinical
records, and record patient feedback on these mainstay treatments so that
potential issues and misconceptions can be identified and addressed.
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e Digital support tools: Explore feasibility of incorporating digital tools in clinical
decision support systems to guide point-of-care management.

e Patient empowerment: Provide educational materials that dispel
misconceptions about exercising (e.g. exercise worsens knee OA symptoms)
and practical resources demonstrating how patients with knee OA can exercise
safely.

Conclusion

This EtR framework summarises the evidence base, rationale, and expert
deliberations that underpin the ACG recommendations for managing knee OA. The
recommendations are applicable across all care settings but are especially relevant to
primary care, where most knee OA cases present and can be managed holistically.
They aim to optimise management by empowering primary care physicians to conduct
comprehensive assessments, offer evidence-based interventions, and minimise
unnecessary specialist referrals.

While primary care physicians are central to managing knee OA, multi-disciplinary
management involving AHPs, specialists, and other healthcare professionals enables
comprehensive care delivery and promotes patient adherence. Successful
implementation requires a coordinated, multi-faceted approach that systematically
addresses barriers related to capability, opportunity, and motivation.

Collectively, these strategies can foster consistent, evidence-based care that
significantly improves patient outcomes and Qol, encourages appropriate care
placement and reduces unnecessary surgical interventions for individuals with knee
OA.

Authorship:

The Expert Group for the ACE Clinical Guideline on Management of Knee OA: Dr Koh Kim
Hwee, Family Medicine (SingHealth Polyclinics); Dr Ng Yau Hong, Orthopaedics (Raffles
Orthopaedic Centre); Ms Chen Zhen Zhen, Occupational Therapy (National University
Hospital/Chief Allied Health Officer's Office); Mr Gary Cheok, Physiotherapy (National
Healthcare Group Polyclinics); Dr Elaine Chua, Family Medicine (Bedok Medical Centre); Dr
Lau Kah Yong, Traditional Chinese Medicine (Nanyang Technological University); Dr Ong Say
Yang, Pain Medicine (National University Health System); Ms Soh Wee Teng, Pharmacy
(Watson’s Personal Care Stores Pte Ltd); Dr Bryan Tan, Orthopaedics (Woodlands Hospital);
Dr Kenneth Tan, Family Medicine (Kenneth Tan Medical Clinic); Dr Tay Yoong Chuan, Pain
Medicine (Singapore General Hospital); Dr Veronica Teo, Pharmacy (Ng Teng Fong General
Hospital); Ms Wang Chunyan, Nursing (National Healthcare Group Polyclinics); Dr Ryan
Wong, Family Medicine [OneDoctors Family Clinic (Holland Village)]; Dr Frederick Yeo, Family
Medicine (National Healthcare Group Polyclinics); Ms Zhang Qinyi, Nursing (SingHealth
Polyclinics); Dr Zhang Zhi Peng, Family Medicine (National University Polyclinics)

We thank Dr Michelle Koo for medical writing support and editorial review, and Dr Sharmini
Rathakrishnan and Dr Muhammad Taufeeq Wahab for their assistance with data analysis and
scoping of this ACG.



April 2026
Agency for Care Effectiveness (ACE), MOH

References

1. Blackburn S, Research User G, Rhodes C, Higginbottom A, Dziedzic K. The OARSI standardised
definition of osteoarthrits: A lay version. Osteoarthrits and Cartilage. 2016;24:S192. doi:
10.1016/j.joca.2016.01.379.

2. Vitaloni M, Botto-van Bemden A, Sciortino Contreras RM, Scotton D, Bibas M, Quintero M, et al. Global
management of patients with knee osteoarthritis begins with quality of life assessment: a systematic review. BMC
Musculoskelet Disord. 2019;20(1):493. Epub 20191027. doi: 10.1186/s12891-019-2895-3. PubMed PMID:
31656197; PubMed Central PMCID: PMCPMC6815415.

3. Hunter DJ, March L, Chew M. Osteoarthritis in 2020 and beyond: a Lancet Commission. The Lancet.
2020;396(10264):1711-2. doi: 10.1016/S0140-6736(20)32230-3.
4. Ouyang Y, Dai M. Global, regional, and national burden of knee osteoarthritis: findings from the Global

Burden of Disease study 2021 and projections to 2045. Journal of Orthopaedic Surgery and Research.
2025;20(1):766. doi: 10.1186/s13018-025-06140-0.

5. Ministry of Health (MOH) National Healthcare Utilisation Data - Omnibus polyclinic & casemix data. Age-
standardised rate (ASR) was calculated by the direct method, using the 2010 Census Singapore resident
population as the reference population. Crude cost included both patient-bearing bill and subvention. 2023.

6. Agency of Care Effectiveveness (ACE). ACE Clinical Guidances Methods and Processes Manual. Ministry
of Health, Singapore. 2025.
7. van Dongen B, Ronteltap A, Cijs B, Kloek C, Bolman C, Crutzen R. Psychosocial factors associated with

physical activity, weight management, and sleep in adults with hip and knee osteoarthritis: a systematic review.
BMC Rheumatology. 2025;9(1):51. doi: 10.1186/s41927-025-00506-x.

8. Rolfson O, Wissig S, van Maasakkers L, Stowell C, Ackerman |, Ayers D, et al. Defining an International
Standard Set of Outcome Measures for Patients With Hip or Knee Osteoarthritis: Consensus of the International
Consortium for Health Outcomes Measurement Hip and Knee Osteoarthritis Working Group. Arthritis Care &
Research. 2016;68(11):1631-9. doi: hitps://doi.org/10.1002/acr.22868.

9. Brophy RH, Fillingham YA. AAOS Clinical Practice Guideline Summary: Management of Osteoarthritis of
the Knee (Nonarthroplasty), Third Edition. J Am Acad Orthop Surg. 2022;30(9):e721-e9. doi: 10.5435/jaaos-d-21-
01233. PubMed PMID: 35383651.

10. Kolasinski SL, Neogi T, Hochberg MC, Oatis C, Guyatt G, Block J, et al. 2019 American College of
Rheumatology/Arthritis Foundation Guideline for the Management of Osteoarthritis of the Hand, Hip, and Knee.
Arthritis Care Res (Hoboken). 2020;72(2):149-62. Epub 20200106. doi: 10.1002/acr.24131. PubMed PMID:
31908149; PubMed Central PMCID: PMCPMC11488261.

11. McAlindon TE, Bannuru RR, Sullivan MC, Arden NK, Berenbaum F, Bierma-Zeinstra SM, et al. OARSI
guidelines for the non-surgical management of knee osteoarthritis. Osteoarthritis Cartilage. 2014;22(3):363-88.
Epub 20140124. doi: 10.1016/j.joca.2014.01.003. PubMed PMID: 24462672.

12. Bannuru RR, Osani MC, Vaysbrot EE, Arden NK, Bennell K, Bierma-Zeinstra SMA, et al. OARSI
guidelines for the non-surgical management of knee, hip, and polyarticular osteoarthritis. Osteoarthritis Cartilage.
2019;27(11):1578-89. Epub 20190703. doi: 10.1016/j.joca.2019.06.011. PubMed PMID: 31278997

13. Goff AJ, De Oliveira Silva D, Merolli M, Bell EC, Crossley KM, Barton CJ. Patient education improves pain
and function in people with knee osteoarthritis with better effects when combined with exercise therapy: a
systematic review. J Physiother. 2021;67(3):177-89. Epub 20210620. doi: 10.1016/j.jphys.2021.06.011. PubMed
PMID: 34158270.

14. Smith JL, Innes AQ, Burns DS, Deniszczyc D, Selfe J, MacConville S, et al. A scalable 12-week exercise
and education programme reduces symptoms and improves function and wellbeing in people with hip and knee
osteoarthritis. Front Rehabil Sci. 2023;4:1147938. Epub 20230426. doi: 10.3389/fresc.2023.1147938. PubMed
PMID: 37180574; PubMed Central PMCID: PMCPMC10169612.

15. Simick Behera N, Duong V, Eyles J, Cui H, Gould D, Barton C, et al. How Does Osteoarthritis Education
Influence Knowledge, Beliefs, and Behavior in People With Knee and Hip Osteoarthritis? A Systematic Review.
Arthritis Care & Research. 2024;76(11):1511-31. doi: https://doi.org/10.1002/acr.25391.

16. Buelt A, Narducci DM. Osteoarthritis Management: Updated Guidelines from the American College of
Rheumatology and Arthritis Foundation. Am Fam Physician. 2021;103(2):120-1. PubMed PMID: 33448759.
17. King LK, Young JJ, Grgnne DT, Bricca A, Roos EM, Skou ST, et al. GLA:D to Be Walking Better: Change

in Self-Reported Difficulty Walking After Exercise Therapy and Education in Persons With Knee Osteoarthritis. J
Rheumatol. 2024;51(10):1033-8. Epub 20241001. doi: 10.3899/jrheum.2023-1213. PubMed PMID: 38879187.
18. Fransen M, McConnell S, Harmer AR, Van der Esch M, Simic M, Bennell KL. Exercise for osteoarthritis
of the knee: a Cochrane systematic review. Br J Sports Med. 2015;49(24):1554-7. Epub 20150924. doi:
10.1136/bjsports-2015-095424. PubMed PMID: 26405113.

19. Zeng CY, Zhang ZR, Tang ZM, Hua FZ. Benefits and Mechanisms of Exercise Training for Knee
Osteoarthritis. Front Physiol. 2021;12:794062. Epub 20211216. doi: 10.3389/fphys.2021.794062. PubMed PMID:
34975542; PubMed Central PMCID: PMCPMC8716769.

20. RACGP. Guideline for the management of knee and hip osteoarthritis. 2nd ed. . The Royal Australian
College of General Practitioners. 2018.
21. Lawford BJ, Hall M, Hinman RS, Van der Esch M, Harmer AR, Spiers L, et al. Exercise for osteoarthritis

of the knee. Cochrane Database of Systematic Reviews. 2024(12). doi: 10.1002/14651858.CD004376.pub4.
PubMed PMID: CD004376.


ttps://doi.org/10.1002/acr.22868.
ttps://doi.org/10.1002/acr.25391.

April 2026
Agency for Care Effectiveness (ACE), MOH

22. Lim YZ, Wong J, Hussain SM, Estee MM, Zolio L, Page MJ, et al. Recommendations for weight
management in osteoarthritis: A systematic review of clinical practice guidelines. Osteoarthritis and Cartilage Open.
2022;4(4):100298. doi: https://doi.org/10.1016/j.0carto.2022.100298.

23. Robson EK, Hodder RK, Kamper SJ, O'Brien KM, Williams A, Lee H, et al. Effectiveness of Weight-Loss
Interventions for Reducing Pain and Disability in People With Common Musculoskeletal Disorders: A Systematic
Review With Meta-Analysis. Journal of Orthopaedic & Sports Physical Therapy. 2020;50(6):319-33. doi:
10.2519/jospt.2020.9041.

24, Georgiev T, Kabakchieva P. Weight Loss, but Not at Any Cost: Risks and Challenges in Patients with
Osteoarthritis. Mediterr J Rheumatol. 2025;36(1):28-35. Epub 20250331. doi: 10.31138/mjr.121224.wlc. PubMed
PMID: 40557168; PubMed Central PMCID: PMCPMC12183455.

25. NICE. Osteoarthritis in over 16s: diagnosis and management. National Institute for Health and Care
Excellence. 2022;226.
26. Smedslund G, Kjeken I, Musial F, Sexton J, Osteras N. Interventions for osteoarthritis pain: A systematic

review with network meta-analysis of existing Cochrane reviews. Osteoarthr Cartil Open. 2022;4(2):100242. Epub
20220215. doi: 10.1016/j.ocarto.2022.100242. PubMed PMID: 36475286; PubMed Central PMCID:
PMCPMC9718209.

27. Nicolson PJA, Holden MA. Patient Preferences and Osteoarthritis Care: What Do We Know About What
Patients Want from Osteoarthritis Treatment? Current Treatment Options in Rheumatology. 2023;9(3):120-31. doi:
10.1007/s40674-023-00208-w.

28. Zhou Z, Hou Y, Lin J, Wang K, Liu Q. Patients' views toward knee osteoarthritis exercise therapy and
factors influencing adherence - a survey in China. Phys Sportsmed. 2018;46(2):221-7. Epub 20180116. doi:
10.1080/00913847.2018.1425595. PubMed PMID: 29307256.

29. NICE Evidence Reviews Collection. Evidence review for the benefit of weight loss for the management
of osteoarthritis for people living with overweight or obesity: Osteoarthritis in over 16s: diagnosis and management:
Evidence review D. London: National Institute for Health and Care Excellence (NICE) Copyright © NICE 2022.;
2022.

30. VA/DoD Clinical Practice Guideline for the non-surgical management of hip & knee osteoarthritis. 2.0 ed.
Va-DoD Department of Veterans Affairs Department of Defense. 2020.
31. Zeng C, Doherty M, Persson MSM, Yang Z, Sarmanova A, Zhang Y, et al. Comparative efficacy and

safety of acetaminophen, topical and oral non-steroidal anti-inflammatory drugs for knee osteoarthritis: evidence
from a network meta-analysis of randomized controlled trials and real-world data. Osteoarthritis and Cartilage.
2021;29(9):1242-51. doi: https://doi.org/10.1016/j.joca.2021.06.004.

32. Osani MC, Vaysbrot EE, Zhou M, McAlindon TE, Bannuru RR. Duration of Symptom Relief and Early
Trajectory of Adverse Events for Oral Nonsteroidal Antiinflammatory Drugs in Knee Osteoarthritis: A Systematic
Review and Meta-Analysis. Arthritis Care Res (Hoboken). 2020;72(5):641-51. Epub 20200414. doi:
10.1002/acr.23884. PubMed PMID: 30908885; PubMed Central PMCID: PMCPMC6761047.

33. Stiller C-O, Hjemdahl P. Lessons from 20 years with COX-2 inhibitors: Importance of dose-response
considerations and fair play in comparative ftrials. Journal of Internal Medicine. 2022;292(4):557-74. doi:
https://doi.org/10.1111/joim.13505.

34. Charlesworth J, Fitzpatrick J, Perera NKP, Orchard J. Osteoarthritis- a systematic review of long-term
safety implications for osteoarthritis of the knee. BMC Musculoskelet Disord. 2019;20(1):151. Epub 20190409. doi:
10.1186/s12891-019-2525-0. PubMed PMID: 30961569; PubMed Central PMCID: PMCPMC6454763.

35. Fuggle N, Curtis E, Shaw S, Spooner L, Bruyére O, Ntani G, et al. Safety of Opioids in Osteoarthritis:
Outcomes of a Systematic Review and Meta-Analysis. Drugs Aging. 2019;36(Suppl 1):129-43. doi:
10.1007/s40266-019-00666-9. PubMed PMID: 31073926; PubMed Central PMCID: PMCPMC6509215.

36. da Costa BR, Pereira TV, Saadat P, Rudnicki M, Iskander SM, Bodmer NS, et al. Effectiveness and safety
of non-steroidal anti-inflammatory drugs and opioid treatment for knee and hip osteoarthritis: network meta-
analysis. BMJ. 2021;375:n2321. doi: 10.1136/bmj.n2321.

37. Leaney AA, Lyttle JR, Segan J, Urquhart DM, Cicuttini FM, Chou L, et al. Antidepressants for hip and
knee osteoarthritis. Cochrane Database of Systematic Reviews. 2022(10). doi:
10.1002/14651858.CD012157.pub2. PubMed PMID: CD012157.

38. Leite BF, Gomes DF, Araujo de Oliveira GL, Silva RB, Farinasso CM, Sales de Alencar Fidelix T, et al.

Efficacy and Safety of Duloxetine for the Treatment of Osteoarthritis: Systematic Review and Meta-Analysis.
International Journal of Clinical Practice. 2025;2025(1):4976407. doi: https://doi.org/10.1155/ijcp/4976407.

39. Derry S, Conaghan P, Da Silva JAP, Wiffen PJ, Moore RA. Topical NSAIDs for chronic musculoskeletal
pain in adults. Cochrane Database of Systematic Reviews. 2016(4). doi: 10.1002/14651858.CD007400.pub3.
PubMed PMID: CD007400.

40. NUH. Osteoarthritis Singapore: National University Hospital; 2025 [cited 2025 Sep 23]. Available from:
https://www.nuh.com.sg/health-resources/diseases-and-conditions/osteoarthritis.

41. Singhealth. Osteoarthritis. Available from: https://www.singhealth.com.sg/tests-procedures/osteoarthritis.
42. TTSH. Osteoarthritis. Available from: https://www.ttsh.com.sg/Patients-and-Visitors/Pages/Find-
Conditions-and-Treatments-Details.aspx?condition=0Osteoarthritis.

43. Gokge Kutsal Y, Eyigér S, Karahan S, Giinaydin R, irdesel J, Saridogan M, et al. Incorporating patient

preferences into osteoarthritis treatment. Arch Rheumatol. 2021;36(4):577-86. Epub 20211016. doi:
10.46497/ArchRheumatol.2022.8291. PubMed PMID: 35382376; PubMed Central PMCID: PMCPMC8957764.


ttps://doi.org/10.1016/j.ocarto.2022.100298.
ttps://doi.org/10.1016/j.joca.2021.06.004.
ttps://doi.org/10.1111/joim.13505.
ttps://doi.org/10.1155/ijcp/4976407.
ttps://www.nuh.com.sg/health-resources/diseases-and-conditions/osteoarthritis.
ttps://www.singhealth.com.sg/tests-procedures/osteoarthritis.
ttps://www.ttsh.com.sg/Patients-and-Visitors/Pages/Find-Conditions-and-Treatments-Details.aspx?condition=Osteoarthritis.
ttps://www.ttsh.com.sg/Patients-and-Visitors/Pages/Find-Conditions-and-Treatments-Details.aspx?condition=Osteoarthritis.

April 2026
Agency for Care Effectiveness (ACE), MOH

44. Mapinduzi J, Ndacayisaba G, Mitchai PM, Kossi O, Bonnechére B. Supervised or Home-Based? Exploring
the Best Exercise Approach for Knee Osteoarthritis Management: A Systematic Review and Meta-Analysis. Journal
of Clinical Medicine [Internet]. 2025; 14(2).

45. Phelps T, Gilby J, Hosking J, Gill J. Psychological Interventions Added to Standard Care Improve Pain
and Function Outcomes in Knee Osteoarthritis: A Systematic Review and Meta-Analysis. Musculoskeletal Care.
2025;23(2):e70141. doi: https://doi.org/10.1002/msc.70141.

46. Asadi S, Grafenauer S, Burley CV, Fitzgerald C, Humburg P, Parmenter BJ. The effectiveness of dietary
intervention in osteoarthritis management: a systematic review and meta-analysis of randomized clinical trials.
European Journal of Clinical Nutrition. 2025;79(10):959-71. doi: 10.1038/s41430-025-01622-0.

47. Pereira TV, Saadat P, Bobos P, Iskander SM, Bodmer NS, Rudnicki M, et al. Effectiveness and safety of
intra-articular interventions for knee and hip osteoarthritis based on large randomized trials: A systematic review
and network meta-analysis. Osteoarthritis and Cartilage. 2025;33(2):207-17. doi: 10.1016/j.joca.2024.08.014.

48. Bensa A, Albanese J, Boffa A, Previtali D, Filardo G. Intra-articular corticosteroid injections provide a
clinically relevant benefit compared to placebo only at short-term follow-up in patients with knee osteoarthritis: A
systematic review and meta-analysis. Knee Surg Sports Traumatol Arthrosc. 2024;32(2):311-22. Epub 20240131.
doi: 10.1002/ksa.12057. PubMed PMID: 38294103.

49. Najm A, Alunno A, Gwinnutt JM, Weill C, Berenbaum F. Efficacy of intra-articular corticosteroid injections
in knee osteoarthritis: A systematic review and meta-analysis of randomized controlled trials. Joint Bone Spine.
2021;88(4):105198. Epub 20210424. doi: 10.1016/j.jbspin.2021.105198. PubMed PMID: 33901659.

50. Benzon HT, Provenzano DA, Nagpal A, Souza D, Eckmann MS, Nelson AM, et al. Use and safety of
corticosteroid injections in joints and musculoskeletal soft tissue: guidelines from the American Society of Regional
Anesthesia and Pain Medicine, the American Academy of Pain Medicine, the American Society of Interventional
Pain Physicians, and the International Pain and Spine Intervention Society. Reg Anesth Pain Med. 2025. Epub
20250312. doi: 10.1136/rapm-2024-105656. PubMed PMID: 40015722.

51. Habib GS, Saliba W, Nashashibi M. Local effects of intra-articular corticosteroids. Clin Rheumatol.
2010;29(4):347-56. Epub 20100126. doi: 10.1007/s10067-009-1357-y. PubMed PMID: 20101428.

52. Juni P, Hari R, Rutjes AWS, Fischer R, Silletta MG, Reichenbach S, et al. Intra-articular corticosteroid for
knee osteoarthritis. Cochrane Database of Systematic Reviews. 2015(10). doi:
10.1002/14651858.CD005328.pub3. PubMed PMID: CD005328.

53. Moore AJ, Palmer CK, Barker KL, Gooberman-Hill R, Judge A, Wylde V, et al. Intra-articular corticosteroid

injections for osteoarthritis: A qualitative study of patients’ and clinicians’ experiences. PLOS ONE.
2024;19(10):e0311668. doi: 10.1371/journal.pone.0311668.

54. Sun J, Liang Y, Luo KT, Shao XM, Tu MQ, Wu XT, et al. Efficacy of Different Acupuncture Techniques for
Pain and Dysfunction in Patients with Knee Osteoarthritis: A Randomized Controlled Trial. Pain Ther.
2025;14(2):737-51. Epub 20250217. doi: 10.1007/s40122-025-00713-x. PubMed PMID: 39961986; PubMed
Central PMCID: PMCPMC11914559.

55. Wang Z, Zhao C, Li M, Zhang L, Diao J, Wu Y, et al. Efficacy and Safety of External Therapies of
Traditional Chinese Medicine in Patients with Knee Osteoarthritis: A Systematic Review and Network Meta-
Analysis. Rejuvenation Research. 2025. doi: 10.1089/rej.2025.0039.

56. Chen J, Guo H, Pan J, Li H, Wang Y, Liu Z, et al. Efficacy of acupuncture combined with active exercise
training in improving pain and function of knee osteoarthritis individuals: a systematic review and meta-analysis.
Journal of Orthopaedic Surgery and Research. 2023;18(1):921. doi: 10.1186/s13018-023-04403-2.

57. Kwak SG, Kwon JB, Seo YW, Choi W-K. The effectiveness of acupuncture as an adjunctive therapy to
oral pharmacological medication in patient with knee osteoarthritis: A systematic review and meta-analysis.
Medicine. 2023;102(11).

58. Shi X, Yu W, Zhang W, Wang T, Battulga O, Wang L, et al. A comparison of the effects of
electroacupuncture versus transcutaneous electrical nerve stimulation for pain control in knee osteoarthritis: a
Bayesian network meta-analysis of randomized controlled trials. Acupunct Med. 2021;39(3):163-74. Epub
20200620. doi: 10.1177/0964528420921193. PubMed PMID: 32567333.

59. Mathieson S, Ferreira G, Jones C, Eyles J, Bowden JL, Sharma S, et al. The cost-effectiveness of
guideline recommended treatments for osteoarthritis: A systematic review. Osteoarthritis and Cartilage. 2025. doi:
https://doi.org/10.1016/j.joca.2025.04.003.

60. Whitehurst DGT, Bryan S, Hay EM, Thomas E, Young J, Foster NE. Cost-Effectiveness of Acupuncture
Care as an Adjunct to Exercise-Based Physical Therapy for Osteoarthritis of the Knee. Physical Therapy.
2011;91(5):630-41. doi: 10.2522/ptj.20100239.

61. Luo X, Liu J, Li Q, Zhao J, Hao Q, Zhao L, et al. Acupuncture for treatment of knee osteoarthritis: A clinical
practice guideline. Journal of Evidence-Based Medicine. 2023;16(2):237-45. doi:
https://doi.org/10.1111/jebm.12526.

62. Vilchez-Cavazos F, Gamboa Alonso AA, Simental-Mendia M, Pena-Martinez VM, Acosta-Olivo CA,
Villarreal-Villarreal GA. Genicular Nerve Block for Knee Osteoarthritis: A Systematic Review and Meta-analysis of
Randomized Clinical Trials. The Clinical Journal of Pain. 2024;40(10).

63. Kanjanapanang N, Madrid R, Lin P, Shilling M, Cooper A, Sen H, et al. Effectiveness of genicular nerve
radiofrequency ablation in osteoarthritis and post-surgical knee pain: systematic review. Pain Medicine.
2026;27(2):189-208. doi: 10.1093/pm/pnaf115.

64. O'Brien P, Bunzli S, Ayton D, Dowsey MM, Gunn J, Manski-Nankervis JA. What are the patient factors
that impact on decisions to progress to total knee replacement? A qualitative study involving patients with knee



ttps://doi.org/10.1002/msc.70141.
ttps://doi.org/10.1016/j.joca.2025.04.003.
https://doi.org/10.1111/jebm.12526

April 2026
Agency for Care Effectiveness (ACE), MOH

osteoarthritis. BMJ Open. 2019;9(9):e031310. Epub 20190924. doi: 10.1136/bmjopen-2019-031310. PubMed
PMID: 31551388; PubMed Central PMCID: PMCPMC6773346.

65. Taylor CEV, Murray CM, Stanton TR. Patient perspectives of pain and function after knee replacement: a
systematic review and meta-synthesis of qualitative studies. PAIN Reports. 2022;7(3).



April 2026
Agency for Care Effectiveness (ACE), MOH

Appendix A: ACE’s critical appraisal of published evidence on effectiveness
and safety of acupuncture for adults with knee osteoarthritis

Characteristics of included studies

Twenty randomised controlled trials (RCTs) (n=2,829 participants across all studies) evaluated the
effectiveness of acupuncture vs controls on adults with knee osteoarthritis (OA).

Eighteen relevant RCTs were extracted from a recent 2025 systematic review and network analysis."
The review searched the following databases Cochrane Library, Embase, PubMed, Web of Science,
Chinese Biomedical Database (CBM), VIP, Chinese National Knowledge Infrastructure (CNKI), and
Wanfang databases from inception until 1 October, 2024. Grey literature, reference catalogues and
related systematic reviews were searched as well. ACE supplemented this search from 2024 to 2025
across PubMed, Embase, and Cochrane library, and two additional RCTs were added to data from the
initial systematic review and analysed together, totalling to a review of 20 studies.?3

RCTs included double-armed trials, three-armed trials, and multi-centre trials, of which patients had an
age range of 40-75 years old, with females having a higher prevalence (66%) across the studies. Most
studies included patients diagnosed with knee OA without a specific definitive diagnostic criterion.
Exclusion criteria for study patients included: other inflammatory diseases, local skin damage, poor skin
conditions or coagulant dysfunctions, knee pain attributed to conditions such as rheumatic joints, gout,
infection, tumour, autoimmune diseases, trauma or other causes of knee pain or knee deformities,
recent arthroscopic examination or surgery, intra-articular injections, or acupuncture treatment within
between 1 month to a year (depending on study), presence of severe acute or chronic organic disease,
serious mental illness, coagulation dysfunction, metal allergy, fear of needles, pregnancy, or
breastfeeding, or other deemed unsuitability for participation due to health, social, or psychological
factors such as frequent changes of residence or mental disorders.

Acupuncture treatment sessions ranged between 2 to 8 weeks, with follow-ups up to 24 weeks.
Acupuncturists had specific clinical experience in acupuncture and underwent training in standardised
operating procedures for acupuncture point localisation and needling techniques. Interventions of
interest in this review include manual acupuncture (6 studies), warming acupuncture (manual
acupuncture with moxibustion; 5 studies), and electroacupuncture (9 studies). Outcomes of interest
include the Visual Analog Scale (VAS); Western Ontario and McMaster Universities Osteoarthritis Index
(WOMAC) Pain and Function scale, and the Lysholm Knee Scoring Scale. For the network analysis, a
surface under the cumulative ranking curve (SUCRA) was used (larger percentage = intervention has
highest probability of becoming the preferred option, 0% = intervention completely ineffective) to
compare treatment types. Adverse reactions were also examined. Further details can be found in
Tables 1 and 2.

Table 1. Intervention types as defined by Wang et al. 2025

Study Description

All drugs must be approved by the U.S. Food and Drug Administration or China's
National Drug Administration and meet guidelines or expert consensus
recommendations for the treatment of knee osteoarthritis. In order to reduce
heterogeneity, only nonsteroidal anti-inflammatory drugs (NASIDs) are included in
conventional drugs.

Conventional
Medicine

EA is a method of preventing and treating disease by combining needle and electrical

Electroacupuncture stimulation by passing a trace current close to the body's bioelectricity through the

(EA) needle tool after the needle has been inserted into the acupoint to obtain Qi.
M This is one of the most commonly used acupuncture treatments. After penetrating the
anual Lo 2 ) ) e ;
skin with acupuncture needles, lifting, inserting, twisting and other techniques are used
Acupuncture (MA)

to achieve the purpose of obtaining Qi.

MB is a treatment method that uses moxa leaves to make moxa sticks, moxa pillars,
Moxibustion (MB) which produce moxa heat to stimulate acupuncture points or specific areas of the body
for the purpose of preventing and treating disease.
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Sham Intervention

A sham intervention has no therapeutic effect and has a substitution and comforting

(S1) effect.
. Warming acupuncture is the application of acupuncture with warm stimulation. After
Warming Y : )
gas is injected into the needle, mugwort or moxa is placed on the needle handle to
Acupuncture (WA)

make heat pass through the needle into the body.

Table 2. Summary tables.

Included Mean Sample size Mean di duration Interventions | Duration/ | Follow- | OQutcome
Studies agelyears (m/f) week up/ measures
week
T [ C T | C T | C T | C
Manual Acupuncture (n=757)
Li WD 2014 60+6 | 62+4 16/34 20/30 13.7+8.4M | 12.6 £ 9.6M MA EA 4 24 1,2,3,5
Lin LL 2018 59.5+ | 60.0+ 4/17 1/20 60.0 £45.9 63.1 £45.4M MA Sl 8 8,18 1,2,3,5
75 7.3
Liu XY 2024 609+ | 61.3+ 5/30 5/31 11.3+9.9M | 13.8+10.5M MA ER 2 8 1,2
71 6.7 11/28 12.2+8.1M AER
59.9 +
6.9
Sun JS 2025* 59.10 60.74 £ | 16/43 8/49 NR NR MA EA 4 12,24 1,3
+9.81 974 17/40 WA
59.93 £ 41/18 MM
10.15 11/42 SA
58.49 12/42 CM
9.19
59.98 +
8.88
59.11 ¢
10.00
Wang GX 445+ | 46.8 13/20 15/17 1.7+0.3Y 1.9+0.4Y MA CcM 4 NR 1,5
2020 5.1 3.1
Wang KX 2020 | 56.87 58.69+ | 17/34 22/28 528 + 4.86 + 1.38Y MA CcM 5 12 5
+7.94 | 7.32 2.61Y
Warming Acupuncture (Acupuncture + Moxibustion) (n=441)
LiY 2022 58+8 | 599 17/15 15/18 50.13 48.70 £ WA MA 4 NR 2,3
31.88M 33.24M
Lin Y 2021 63.01 63.51+ | 28/25 30/23 6.10 + 6.20 + 1.04Y WA MA 2 NR 4
+2.41 2.74 1.25Y
Sun GF 2021 60+9 | 57+8 14/32 15/30 579+ 5.25 + 1.48Y WA CcM 4 NR 1,2,3,5
1.53Y
Xia Z 2022 59.87 60.10+ | 33/28 31/30 561 5.32 + 3.47Y WA CcM 4 NR 1,4
+1.46 | 1.86 3.52Y
Zhang F 2022 63.73 63.65+ | 12/16 10/19 4437 4515+ WA CM 4 NR 1,5
+5.13 | 6.23 19.54M 19.87M
Electroacupuncture (n=1,631)
Fu MY 2013 57.41 59.36 + | 34/36 30/38 52.33 50.46 + EA MA 4 9 2,3,5
+ 11.30 39/31 44.31M 43.32M CM
10.98 58.13 + 55.27 +
11.52 45.37TM
JiLL 2012 56.73 58.77 £ | 12/18 11/19 38.17 = 39.23 EA WA 4 NR 1,2,3
+ 7.98 23.99M 25.54M
10.08
Ju ZY 2017 60 + 64 + 6 6/24 7123 29.89 + 32.74 EA CcM 2 NR 1,2,3
10 29.74M 31.43M
Liu'Y 2022 58+7 | 566 7123 8/22 59+ 3.1Y 6.6 £ 3.2Y EA MA 3 NR 1,5
62+8 10/20 5.8+ 2.8Y CcM
Lv ZT 2019 646+ | 63.7+ 39/106 | 15/60 NR NR EA Sl 2 NR 1,5
10.2 9.3
Shi GX 2020 52~78 | 52~78 28 30 69.93 + 69.93 £ EA MA 8 4.8 1,2,3,5
56.69M 56.69M
Tu JF 2021 62.7+ | 63.0% 32/119 | 31/111 6.0 +5.3Y 6.0 £ 5.6Y EA MA 8 8,18 2,3,5
6.6 7.2 40/106 75+6.1Y Sl
62.8 +
7.6
Wang TQ 2020 | 58.89 59.70 £ | 5/23 9/21 69.93 73.20 £ EA MA 4 4,8,12 1,2,3,5
+6.75 | 7.36 56.69M 56.71M
Yang S 2022 58.26 5495+ | 69/154 | 65/160 | 1~50Y 1~47Y EA TT 2 4 1,5
+9.32 | 11.26

*A comparative efficacy study was conducted on different acupuncture techniques for knee OA instead of a specific acupuncture treatment versus

controls.

AER, acupuncture and exercise rehabilitation; C, control; CM, conventional medicine; EA, electroacupuncture; ER, exercise rehabilitation; M,

months; MA, manual acupuncture; NR, not recorded; SlI, sham intervention; T, treatment; TT, Tuina therapy; WA, warming acupuncture; Y, years
VAS, visual analog scale; ?WOMAC, Western Ontario and McMaster Universities Osteoarthritis Index Pain; SWOMAC Function, *Lysholm Knee
Scoring Scale, ®adverse reaction.
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Outcomes
Visual Analog Scale (VAS) scores

Electroacupuncture has highest efficacy in reducing VAS pain scores compared to manual
acupuncture or warming acupuncture. The network analysis showed that EA showed better
efficacy than WA (SMD = -0.64, 95% CI [-1.25, -0.03]), MB (SMD = -0.85, 95% CI [-1.53, -0.18]), and
MA (SMD = -0.96, 95% CI [-1.42, -0.50]) in reducing VAS scores. EA scored the highest in
effectiveness in reducing VAS score (SUCRA = 90.2%), followed by WA (SUCRA = 44.5%), MB
(SUCRA = 33.4%), MA (SUCRA = 26.2%), CM (SUCRA = 6.9%), and SI (SUCRA = 5.4%). This was
supported by another trial where EA had highest efficacy across all other acupuncture treatments, SA,
and CM, in reducing VAS scores (1.14; 95% CI [0.55, 1.72]; P < 0.01).2 Despite not having the same
efficacy as EA, both WA and MA are still consistently effective as interventions, with MA leading to
lower VAS scores compared to a sham acupuncture group? or exercise rehabilitation at 4 weeks.3

WOMAC scores

Electroacupuncture has higher efficacy in reducing WOMAC pain scores compared to manual
acupuncture. The network analysis showed that EA was a better intervention than MA (SMD = -2.01,
95% CI [-3.36, -0.67]), with a 79% probability of being a top intervention compared to other
interventions like WA (SUCRA = 45.0%), MA (SUCRA = 34.0%), CM (SUCRA = 7.0%), and SI
(SUCRA = 5.8%). While MA independently improved WOMAC pain scores, the trial on acupuncture
and exercise rehabilitation showed highest efficacy at 8 weeks, showing possible combined effects of
both treatments.3

Warming acupuncture and electroacupuncture have higher efficacy in improving WOMAC
function scores compared to manual acupuncture. The network analysis showed that WA was
more effective in decreasing WOMAC function scores when compared with MA and Sl (p< 0.05), with
higher treatment probabilities for WA (SUCRA = 72.6%), followed by EA (SUCRA = 37.3%), MA
(SUCRA =23.5%), SI (SUCRA = 16.9%), and CM (SUCRA = 0.1%). However, in another trial, EA
showed the highest efficacy across all other acupuncture treatments, SA, and CM, in improving
WOMAC function scores (14.81; 95% CI [5.69, 23.93]; P < 0.01), displaying mixed results when
comparing WA and EA, but both still showing higher efficacy than manual acupuncture.?2

Lysholm scores

Warming acupuncture has higher efficacy in increasing Lysholm scores compared to manual
acupuncture. The network analysis showed that WA (SMD = 12.84, 95% CI [5.62, 20.06]) was
superior to Sl in terms of improving Lysholm (p< 0.05). WA significantly increased the Lysholm scores
compared to MA (p< 0.05), with an 83.2% probability of being a top intervention compared to other
interventions like EA (SUCRA = 30.3%), MA (SUCRA = 24.7%), CM (SUCRA = 10.7%) in improving
Lysholm scores.
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Risk of bias

Manual acupuncture
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Warming acupuncture
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Safety and adverse events

The overall safety profile across all studies demonstrates that manual acupuncture, electroacupuncture,
and warming acupuncture are generally safe and well tolerated, with predominantly mild, transient local
reactions and very low rates of serious adverse events. Most common adverse event occurrences
reported across acupuncture types were pain during needle insertion, soreness and pain following
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needle insertion, and subcutaneous bruising or haematoma. Some patients experienced fainting,
sweating, or dizziness. Events were described as mild and resolved quickly after needle removal or
within a few days. One trial found that acupuncture-related adverse events had a lower incidence rate
of 5.96% than administration of drug treatment (celecoxib [Celebrex]) with incidence rate of 9.26%.2
The trials mainly assessed the effects immediately post-intervention, up to a 24-week period, and long-
term safety data beyond 6 months is lacking.

Quality of the evidence (ROB & GRADE)

The included RCTs were assessed to have low-to-moderate risk of bias (ROB) for manual acupuncture,
warming acupuncture except for one trial, and low risk of bias for electroacupuncture. Most unclear
ROB domains related to protocol deviation or missing outcome data. The strength of the evidence was
mainly limited by small sample sizes (<50 for most studies), limiting the power to detect the significant
difference in the reported outcomes. Other limitations included heterogeneity, such as potential
variations to PICOs of the primary studies, limited durations of the studies, some imprecision in the
effect estimates due to wide confident intervals, limiting the interpretability of evaluated evidence. When
applying the GRADE assessment, the RCTs were assessed to have low-to-moderate evidence quality.

Values and preferences

Patients appear to value familiarity, the alternative option of a non-pharmacological treatment, and relief
from pain. Patient expectations include pain control or relief and improved physical function. In specific
contexts like China where acupuncture is an established form of treatment, patients have strong
expectations of its effectiveness, which may affect their expectations towards treatment. Evidence also
shows that patients from these trials seem to value the holistic experience of the therapy, including
patient-practitioner interaction and the treatment environment. Patients with long-term medication
concerns may view this non-pharmacological treatment option more favourably. Clinicians appear to
value evidence-based practice, clinically meaningful outcomes, and the option to select the most
effective treatment protocols for patients. Clinicians have called for researchers to provide more
standardised protocols and robust RCTs to enhance evidence-based practices. They value clinically
meaningful outcomes where statistically significant results should translate to minimal clinically
important differences (MCID). Clinicians also appear to value different techniques that allow them to
continue tailoring treatment to specific patient goals.

Resource use

Manual acupuncture is the foundational technique and primarily requires sterile needles and a skilled
practitioner. Electroacupuncture builds on manual acupuncture by adding electrical stimulation.
Warming acupuncture combines manual acupuncture with heat therapy using moxibustion. In general,
resources needed include sterile disposable acupuncture needles, trained acupuncturists who can
identify specific acupoints, specialised electroacupuncture apparatus and electrodes, and moxa cones.

Conclusion

All three acupuncture techniques of interest in this review (manual acupuncture, electroacupuncture,
and warming acupuncture) demonstrate efficacy in reducing pain and improving physical function when
compared to sham acupuncture or no treatment.'242' However, there are clear distinctions in their
relative effectiveness for specific outcomes.

For pain relief (VAS and WOMAC Pain scores): Electroacupuncture consistently emerges as the
most effective intervention for pain relief.2 Multiple studies, including an RCT and a network meta-
analysis, conclude that EA provides superior pain reduction when compared with both manual
acupuncture and warming acupuncture. One ftrial also found it to be more effective than celecoxib
(Celebrex [NSAID]).2 While manual and warming acupuncture provide statistically significant pain relief,
they are consistently ranked at lower efficacy compared to EA.
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For functional improvement (WOMAC Function scores, Lysholm scores): The evidence for
functional improvement is more varied, where the network meta-analysis concluded that warming
acupuncture ranked higher than electroacupuncture and manual acupuncture for functional
improvements on WOMAC and Lysholm.! Separately, an RCT found that electroacupuncture had
higher efficacy in improving WOMAC physical function scores compared to warming acupuncture or
manual acupuncture.2 Manual acupuncture, while effective compared to baseline, is generally the least
effective of the three for improving function."-2

For patients with knee osteoarthritis, electroacupuncture is the most consistently effective option for
managing pain. For improving physical function, both warming acupuncture and electroacupuncture are
strong therapeutic choices, with different analyses favouring one over the other. Manual acupuncture
is a viable and effective treatment but is generally outperformed by electroacupuncture and warming
acupuncture for both pain and function.
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