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Abstract
Background: Knee osteoarthritis (KOA) is a degenerative disease, making a unique contribution to chronic pain, edema, and
limited mobility of knee joint. This disease is an important factor affecting the quality of life of middle-aged and elderly people.
Complementary and alternative medicine (CAM) therapies have been used clinically to treat KOA; however, the selection strategies of
different CAM interventions in clinical practice are still uncertain, and the purpose of this study is to evaluate the efficacy and
acceptability of different CAM therapies using systematic review and network meta-analysis.

Methods: According to the strategy, the authors will retrieve a total of 7 electronic databases by October 2020, including PubMed, the
CochraneLibrary, EMbase,ChinaNationalKnowledge Infrastructure,ChinaBiologicalMedicine,ChongqingVIP, andWan-fangdatabases
After a seriesof screening, 2 researcherswill useAggregateDataDrug InformationSystemandStata software toanalyze thedataextracted
from the randomized controlled trials of CAM therapies for the KOA. Finally, the evidence grade of the results will be evaluated.

Results: This study will provide a reliable evidence for the selection of CAM therapies for KOA.

Conclusion: The results of this study will provide references for evaluating the influence of different CAM therapies for KOA, and
provide decision-making references for clinical research.

Ethics and dissemination: This study does not require ethical approval. The results will be disseminated through a peer-
reviewed publication.

OSF registration number: DOI 10.17605/OSF.IO/GJMF4.

Abbreviations: ADDIS = Aggregate Data Drug Information System, BBS = Berg Balance Scale, CAM = complementary and
alternative medicine, DSM = Diagnostic and Statistical Manual of Mental Disorders, GRADE = Grading of Recommendations
Assessment, Development, and Evaluation, ICD = International Classification of Diseases, KOA = knee osteoarthritis, LEFS = Lower
Extremity Functional Scale, NMA = network meta-analysis, PSQI = Pittsburgh Sleep Quality of Index, RCTs = randomized controlled
trials, ROM = range of motion, SPPB = Short Physical Performance Battery, WOMAC =Western Ontario and McMaster Universities
Osteoarthritis Index.
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1. Introduction
Knee osteoarthritis (KOA) is one of the most common forms of
arthritis, with pain and limited function as the main causes.[1,2]

Only in the U.S., reportedly 27million people are affected by knee
osteoarthritis with associated treatment costs of $185.5 billion
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per year.[3] In China, 19.4% of the elderly population which is
over 60 years old suffer from KOA.[4,5] According to the Bulletin
of the World Health Organization, osteoarthritis is predicted to
be the fourth leading cause of disability by 2020.[6] Patients often
have symptoms such as pain and dysactivity, which limits the
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mobility of patients, causes psychosocial problems such as low
self-confidence and depression, and decreases the quality of
life.[4,7,8]

The main focus of the treatment has been to relieve pain, to
restore function, and to slow the progression of the disease.[9,10]

The treatments have been classified as pharmacological, non-
pharmacological, and surgical or combinations of these.[11] For
the non-surgical treatment of KOA, pharmacologic treatments
were the most widely adopted. Anti-inflammatory drugs as well
as non-opioid analgesics have been prescribed for the reduction
of inflammation and pain.[12] Although these have effectively
reduced the inflammation and pain, they have led to undesirable
side effects in long-term follow-up studies, such as digestive
problems, heart failure, and renal impairment.[13] However,
potential side effects of long-term pharmacological therapy
limited their use.[14] Consequently, many individuals have turned
their attention to some other treatments, such as complementary
and alternative medicine (CAM).
CAM generally refers to techniques that are integrated with or

substituted for traditional practices of western medicine.[15] In
recent years, with the continuous development of CAM research,
it has achieved significant results in the treatment of knee
osteoarthritis. At the same time, with its unique advantages such
as multitarget therapeutic effects and low toxic and side effects, it
has obtained a large number of patients and doctors.[16–19] An
increasing number of researchers are studying the use of CAM
approaches for treating KOA, including acupuncture, moxibus-
tion, Tuina, Chinese herbal medicines, yoga, Baduanjin, and Tai
Chi.[20–24]

There are several CAM therapies for KOA and their efficacy
has been assessed by some systematic reviews.[25–30] However,
there has been no network meta-analysis (NMA) of the
differences between different CAM therapies for KOA. The
aim of this study is to assess the efficacy and acceptability of
different CAM therapies, and to provide a clinically useful
reference of the comparative evidence that can be used to guide
decisions about the treatment of KOA.
2. Methods

2.1. Protocol and registration

This protocol follows the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses Protocols (PRISMA-P)
guidelines.[31] The NMA protocol has been registered on Open
Science Framework (OSF) platform (https://osf.io/9r3yq/), regis-
tration number: DOI 10.17605/OSF.IO/GJMF4.
2.2. Eligibility criteria
2.2.1. Type of participants. Studies of adults (18 years of age
and older) with osteoarthritis of the knee were eligible. All studies
including patients with KOAdiagnosed by any set of criteria were
eligible for inclusion, such as Diagnostic and Statistical Manual
of Mental Disorders (DSM-5), International Classification of
Diseases (ICD-10), regardless of gender, ducational background,
nationality, or outpatient therapy or inpatient therapy.

2.2.2. Type of interventions and comparators. Complemen-
tary and alternative therapies for treating MOA include
acupuncture, moxibustion, Chinese herbal medicines, yoga,
baduanjin, tuina, and Tai Chi. These interventions can be used
alone or in combination. Controlled interventions included
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control groups with no treatment, sham/placebo groups, or other
conventional treatments.

2.2.3. Type of outcomes

2.2.3.1. Primary outcomes. Total score of the Western Ontario
and McMaster Universities Osteoarthritis Index (WOMAC)[32]

includes pain, physical functional, or stiffness. The higher the
global WOMAC score is, the worse the function of knees is.

2.2.3.2. Secondary outcomes. The secondary outcomes will
include the following:
1.
 Frequency and nature of adverse events.

2.
 Physical performance tests include: changes in gait kinematic

measures, Short Physical Performance Battery (SPPB),[33]

Lower Extremity Functional Scale (LEFS),[34] knee joint
proprioception, Visual Analogue Scale (VAS),[35] knee range
of motion (ROM),[36] Berg Balance Scale (BBS),[37] and Timed
“up and go” test.
3.
 Measurements to assess quality of life include: the Pittsburgh
Sleep Quality of Index (PSQI)[38] and short form health survey
(SF-36).[39]

2.2.4. Study design. This study is a systematic review and
network meta-analysis of randomized controlled trials (RCTs)
with CAM therapies on KOA. This research will include all
relevant RCTs using CAM therapies for KOA and the first period
in randomized cross-over trials, regardless of publication status.
Quasi-RCTs, review documents, clinical experience, and case
reports. Moreover, we will only search English and Chinese
literature in this study. And we will remove the studies without
comparable baselines and duplicate publications.
2.3. Literature retrieval strategy

Computer retrieval of published RCTs of complementary
alternative therapy for KOA is conducted in PubMed, the
Cochrane Library (issue 10, 2020), EMbase, China National
Knowledge Infrastructure (CNKI), China Biological Medicine
(CBM), Chongqing VIP, andWan-fang databases. The time limit
of document retrieval is from the establishment of each database
to October 31, 2020. Using medical subject heading (MeSH)
terms and key words to identify RCTs with the limitation of
Chinese and English language. In addition, inclusive literature
from the field and references from previous evaluations will be
manually retrieved to find other potentially relevant articles.
Chinese search terms mainly include: “knee osteoarthritis”;
English search words include “knee osteoarthritis,” “KOA,”
“acupuncture,” “moxibustion,” “yoga,” “tui na,” “baduanjin,”
“Tai Chi,” etc. Taking PubMed as an example, the initial
retrieval strategy is shown in Table 1 and will be adjusted
according to the specific database.
2.4. Literature selection and data extraction

The study selection program will follow the Prisma guidelines, as
shown in Fig. 1, Haiyang Yu and Haiyan Wang will
independently screen literatures according to inclusion and
exclusion criteria and cross-checked against:
1.
 Preliminary screening of the literature through Endnote
software to remove duplicates;

https://osf.io/9r3yq/


Table 1

Search strategy of the PubMed.

Number Search terms

#1 Knee Osteoarthritis[Mesh]
#2 Knee Osteoarthritis[Title/Abstract] OR Knee Pain, Knee[Title/Abstract] OR Joint[Title/Abstract] OR Knee Pains[Title/Abstract] OR Knee Ache[Title/Abstract] OR Aches,

Osteoarthritis[Title/Abstract] OR Pain, Leg[Title/Abstract] OR Lower Limb Pain[Title/Abstract] OR Postural Knee Pain[Title/Abstract], Recurrent[Title/Abstract] OR Knee
Osteoarthritis OR Knee Pain, Mechanical[Title/Abstract]

#3 #1 OR #2
#4 Complementary Therapies[Mesh]
#5 Complementary and alternative therapies[Title/Abstract] OR Acupuncture[Title/Abstract] OR Moxibustion[Title/Abstract] OR Chinese herbal medicines[Title/Abstract] OR

Yoga[Title/Abstract] OR Baduanjin[Title/Abstract] OR Tuina[Title/Abstract]OR Tai Chi[Title/Abstract]
#6 #4 OR #5
#7 Randomized Controlled Trial[Publication Type]
#8 Randomized Controlled Trial[Title/Abstract] OR Randomized[Title/Abstract] OR Double-blind method [Title/Abstract]
#9 #7 OR #8
#10 #3 AND #6 AND #9
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2.
 By reading the title and preliminarily screening the abstract,
exclude the literature that obviously does not meet the
inclusion criteria;
3.
 Download and read the full text for rescreening.

At the end of the filtering, the extracted features are recorded
using a pre-designed data table. These features include title,
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Figure 1. Flow chart of
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journal, author, publication year, country, sample size, gender,
mean age, intervention, comparator, course of treatment,
outcome measures, and follow-up time. If there is any
disagreement, the third researcher Panju Cao will be asked to
assist in the judgment. At the same time, the key factors of bias
risk assessment are extracted.
Addi�onal records iden�fied 
through other sources 

(n =   )

icates removed 
 ) 

reened 
 ) 

Records excluded 
(n =   ) 

s assessed 
bility 
 )

Full-text ar�cles excluded, 
with reasons 

(n =   )

luded in 
ynthesis 
 )

luded in 
synthesis 
alysis) 
 ) 

literature screening.

http://www.md-journal.com


Yu et al. Medicine (2020) 99:44 Medicine
2.5. Quality assessment

The quality of systematic review reflects the risk of bias or validity
in its process and results, as well as the reliability of the included
studies. The quality of the included studies will be assessed
according to the Cochrane Reviewers’ Handbook. Two trained
researchers Haiyang Yu and Panju Cao will independently
evaluate the risk of bias of the included studies. If the results are
disputed, they will be submitted to the corresponding author
(Xiaogang Zhang) of this study for review and determination.
Cochrane Reviewers’Handbook will be used to assess the risk

of RCTs being included in NMA, including[40]:
(1)
 random sequence generation;

(2)
 allocation concealment;

(3)
 blinding of the subjects and researchers;

(4)
 blinding of outcome assessment;

(5)
 incomplete outcome data;

(6)
 selective reporting;

(7)
 other bias.
2.6. Data synthesis and statistical methods
2.6.1. Network meta-analysis. This study uses Aggregate Data
Drug Information System (ADDIS) 1.16.8 based on Bayesian
framework for NMA.[41] Odds ratios (ORs) or standardized
mean differences (SMD) will be modeled using Markov chain
Monte Carlo methods, both with 95% confidence intervals (CIs).
Preset model parameters: 4 chains are used for simulation
analysis, with an initial value of 2.5, a step size of 10,20,000
annealing times, and 50,000 simulation iterations. The network
evidence plot will be generated according to different outcome.
According to the results of the NMA, rank probability plot of
various CAM therapies will be generated and sorted by
dominance, with Rank1 being the optimal sort.

2.6.2. Consistency assessments/statistical model selection.
The Node-split model is used to check for consistency between
direct and indirect evidence. If there is no statistical difference
(P> .05) between direct comparison and indirect comparison, the
consistency model is used, whereas the inconsistency model is
used for analysis. If the consistency model is adopted, then the
stability of the results is verified by the inconsistency model: when
the inconsistency factors including 0, at the same time
inconsistency standard deviation including 1 says the result of
consistency model is more stable and reliable. At the same time,
various analysis models are iterated with preset parameters, and
the convergence of iteration effect is judged by potential scale
reduced factor (PSRF). When the PSRF value is close to or equal
to 1 (1�PSRF�1.05), the convergence is complete, the model
has good stability, and the conclusion of analysis is reliable. If the
PSRF value is not in this range, the iteration continues manually
until the PSRF value reaches the range standard.

2.6.3. Heterogeneity test. Before the combination of effect size,
we will use Stata to assess available study and patient
characteristics to ensure similarity and to investigate the potential
effect of heterogeneity on effect estimates. When inter-study
heterogeneity exists, the random effect model is used. For
comparison of each pair, heterogeneity is assessed by the statistic
I2 value. When I2>50%, it indicates that there is heterogeneity
between studies, and the source of heterogeneity should be
further searched. When I2<50%, inter-study heterogeneity is
considered to be small or there is no obvious heterogeneity.
4

2.6.4. Sensitivity analysis. If necessary, the sensitivity analysis
will be used to assess the effect of each study on the random
effects model. The sensitivity of the general combined effect of all
outcome indicators is analyzed by the exclusion method. That is,
each study is excluded, and the remaining studies will be re-
analyzed to identify the stability of the results. If there is no
qualitative change in the combined effect showed in the results,
the results are stable.

2.6.5. Subgroup analysis. If necessary, we will conduct a
subgroup analysis of duration of treatment, age, the course of
KOA, and research quality.

2.6.6. Small sample effect/publication bias. If 10 or more
studies are included in the NMA, a comparison-adjusted funnel
plot is developed using Stata to evaluate the presence of small
sample effects or publication bias in the intervention network.
Descriptive analysis will be carried out through the symmetry of
funnel plot. If the plot is asymmetric and there is no inverted funnel
shape, it indicates that there may be publication bias. This may be
related to the difficulty in the publication of the literature with
negative results and the low quality of the inclusion methods.

2.6.7. Dealing with missing data. If the required data is lost or
incomplete, we will contact the corresponding author of the
original document or the relevant email address of the first
author. If there is no response, the record is excluded.

2.6.8. Evaluating the quality of the evidence. To grade
evidence quality and understand the current situation of evidence
rating thereby analyzing possible problems, The Grading of
Recommendations Assessment, Development and Evaluation
(GRADE) instrument will be used to assess the quality of evidence
in the NMA.[42] Based on the risk of bias, inconsistency,
imprecision, indirection, and publication bias, GRADE grades
evidence quality into 4 levels: high, medium, low, and very low.
3. Discussions

KOA is a disabling joint disease with a high-prevalence among
the middle-aged and old individuals. The pain, stiffness, and
dysfunction of knees bring about poor sleep quality and negative
moods involving depression, anxiety, and tension, which directly
lower the quality of life. For cost issues and patient concerns
regarding analgesic-related adverse effects causing by analgesic
medications, there has been a growing number of studies on
CAM therapies for KOA in the late years, compared with the
current medication treatment for KOA, CAM therapies have
special strengths, it may not carry the risks of side effects from
pharmaceutical approaches.[43]

With an increasing amount of publications on CAM therapies for
patients withKOA in recent years, wewould like to figure outwhich
has the relativelyoptimal effect and safetyamong those interventions.
Given that systematic reviewswith highquality can help provide best
evidence in clinical practice, and a networkmeta-analysis can offer a
ranking result based on comparative effectiveness, safety and costs,
we conceive and design this study protocol. Thus, our study
employed aNMAof all RCTsofCAMtherapies forKOA, including
acupuncture,moxibustion,Chineseherbalmedicines, yoga,Baduan-
jin, Tai Chi, etc, to synthesize all this evidence and perform an
integrated rank of available CAM treatments for KOA.
There are some potential limitations predictable in this study.

First, a number of studies we included were of low quality. Few
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RCTs comparing interventions with controls were available,
limiting the number of studies that could be included in the meta-
analysis. In addition, due to the limitations of language ability,
the authors only search for literature in English and Chinese, and
may lead to the potential risk of ignoring essential literature.
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