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ABSTRACT

OBJECTIVE

To identify factors and assess to what extent they impact the magnitude of the treatment effect
of acupuncture therapies across therapeutic areas.

DATA SOURCE

Medline, Embase, Cochrane Central Register of Controlled Trials, China National Knowledge
Infrastructure, Wanfang Database, VIP Database, and China Biology Medicine disc, between
2015 and 2019.

STUDY SELECTION

The inclusion criteria were trials with a total number of randomized patients larger than 100,
at least one patient-important outcome and one of two sets of comparisons.

DATA ANALYSIS

The potential independent variables were identified by reviewing relevant literature and
consulting with experts. We conducted meta-regression analyses with standardized mean
difference (SMD) as effect estimate for the dependent variable. The analyses included
univariable meta-regression and multivariable meta-regression using a three-level robust
mixed model.

RESULTS

1304 effect estimates from 584 acupuncture RCTs were analysed. The multivariable analyses
contained 15 independent variables due to missing factor data and collinearity. In the
multivariable analysis, the following produced larger treatment effects of large magnitude
(>0.4): quality of life (difference of adjusted SMDs 0.51, 95% confidence interval 0.24 to
0.77), or pain (0.48, 0.27 to 0.69), or function (0.41, 0.21 to 0.61) versus major events. The
following produced larger treatment effects of moderate magnitude (0.2-0.4): single-centered
versus multicentered RCTs (0.38, 0.10 to 0.66); penetration acupuncture versus non-
penetration types of acupuncture (0.34, 0.15 to 0.53); non-pain symptoms versus major events

(0.32, 0.12 to 0.52). The following produced larger treatment effects of small (<0.2)

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


javascript:;
javascript:;
http://bmjopen.bmj.com/

oNOYTULT D WN =

BMJ Open

magnitude: high versus low frequency treatment sessions (0.19, 0.03 to 0.35); pain versus
non-pain symptoms (0.16, 0.04 to 0.27); unreported versus reported funding (0.12, 0 to 0.25).
CONCLUSION

Patients, clinicians, and policymakers should consider penetrating over non-penetrating
acupuncture and more frequent treatment sessions when feasible and acceptable. When
designing future acupuncture RCTs, trialists should consider factors that impact acupuncture

treatment effects.

Keywords:

Acupuncture; randomised controlled trial (RCT); influential factor; treatment effect;
meta-regression; meta-epidemiology; multivariable analysis

STRENGTHS AND LIMITATIONS OF THE STUDY

® Qur study is highly patient-centered and clinically relevant. To ensure the conclusion
from our study is the most pertinent for healthcare decision-making, we included only
patient-important outcomes. We consulted a group of international clinicians,
researchers, and patients when choosing the independent variables.

® We constructed a robust three-level mixed model multivariable analysis to adjust for
multiple variables to reduce the potential bias raised from the univariable analysis. To
deal with the collinearity and substantial amount of outlier and influential values in our
datasets, we used Cramer's V and the weighting approach of robust regression.

® Qur study has a high methodological rigor. We worked with an experienced medical
librarian to develop a systematic and exhaustive search strategy. Teams of reviewers then
screened and extracted data independently and in duplicate, with third-party adjudication
of disagreement.

® Acupuncture RCTs poorly reported the risk of bias and acupuncture techniques related
factors. Thus, we could not include some important independent variables such as
practitioners' experience in the multivariable analyses.

4
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® Some factors (e.g., country, trial registered) distributed extremely imbalanced, limiting

the results' generalisability.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


http://bmjopen.bmj.com/

oNOYTULT D WN =

BMJ Open

INTRODUCTION

Acupuncture is one of the most used and researched interventions under the integrative
medicine umbrella.!* By 2014, the total number of acupuncture randomized controlled trial
(RCT) has increased dramatically and accounted for 20.3% of all acupuncture studies.

Since 2010, over 1,000 acupuncture RCTs were published annually, with the total number
exceeding 10,000 to date.®

Acupuncture's treatment effect varies largely across trials.” ® Efforts to determine factors
associated with effect size in acupuncture RCTs have reported conflicting findings. For
example, Vickers et al. reported that, in studies of chronic pain, penetrating sham versus non-
penetrating and non-needle sham control showed larger treatment effects.” However, other
studies reported that the effect of acupuncture in pain studies was unrelated to the type of
sham acupuncture '°!!. Some found the total number of acupuncture treatments!'-!3, frequency
of treatment sessions'# , and acupuncture type (manual acupuncture versus electroacupuncture)
14 were significant factors of the treatment effect whereas others did not.’ ' The reason may
be related to little data variation!3, small number of included studies!? !4, and variation of the
clinical areas and settings investigated!® ! 16,

To improve acupuncture RCTs’ design, and optimize acupuncture interventions’ clinical
effectiveness, we conducted this meta-epidemiological study, including acupuncture RCTs
published between 2015 to 2019 across therapeutic areas and outcomes, and explored the
factors of acupuncture's treatment effects. We aim to a) identify factors regarding patient,
acupuncture, comparator, outcome, and methodology that impact the magnitude of the
treatment effect of acupuncture therapies and b) explore to what extent the factors impact the
treatment effect across therapeutic areas.

METHODS

Definitions

We define acupuncture therapies based on the World Health Organization definition:

Acupuncture literally means to puncture with a needle. However, there may also involve the
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application of other kinds of stimulation to certain points'’. The study addressed commonly
used acupuncture modalities, including manual acupuncture, electroacupuncture (electro-
acupuncture), laser acupuncture, transcutaneous electrical acupoint stimulation (TEAS),
acupressure, traditional body needling, ear (auricular) acupuncture, and scalp acupuncture.
We define sham acupuncture as an intervention with a minimal treatment effect designed to
blind patients as they received real acupuncture '8. Often sham acupuncture includes 'placebo’
needles with a blunt collapsing tip that does not penetrate the skin, real acupuncture but
inserted at non-acupuncture points, or true acupuncture points but not targeting the intended
disease. Non-needle sham can be detuned lasers, deactivated transcutaneous electric nerve
stimulation devices, or less pressure on acupuncture points.

We define a patient-important outcome as one in which the patient would be interested,
despite the risk, burden or cost, were it the only outcome to improve with an intervention'.
To differentiate from individual outcomes (e.g., dysphagia), we define a construct as a
category of patient-important outcomes (e.g., functional status).

We define a therapeutic area as a class of related diseases or conditions based on modified
ICD-11 criteria (e.g., Neurology). In this study, the classification of the therapeutic areas
targeted disease or conditions for which patients seek acupuncture treatment. For example, if
an acupuncture RCT investigated post-stroke depression, we would classify the RCT into
“Mental health” rather than “Neurology”.

Literature Search

In collaboration with clinical and methodological experts, a medical information specialist
developed a search strategy that included PubMed, Embase, the Cochrane Central Register of
Controlled Trials, and 4 Chinese databases, including China National Knowledge
Infrastructure (CNKI), Wanfang Database, VIP Database for Chinese Technical Periodicals
(VIP) and China Biology Medicine disc (CBM). We searched acupuncture RCTs published
from 2015 January to 2019 December with no language restrictions. The detailed search

strategy is presented in eAppendix 1 in the supplement.
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Eligibility criteria
Eligible studies fulfilled the following inclusion criteria:
e RCT defined by authors
e Reported at least one of two sets of comparisons: acupuncture versus no intervention,
sham acupuncture or waiting list; or acupuncture plus other interventions versus other
interventions with or without sham acupuncture. The other interventions must be
conventional medical treatment and identical in both intervention and control groups.
e Reported at least one patient-important outcome
e Randomized over 100 individuals
e Appeared in a peer-reviewed journal publication in any language
We excluded conference abstracts, letters, commentaries, editorials, protocols, non-human
trials, cluster RCTs, n-of-1 trials, cost-utility studies, secondary analyses of RCTs, reviews,
and meta-analyses, RCTs in which control groups received any traditional Chinese medicine
(TCM) related therapies (e.g., acupuncture, moxibustion, scraping, cupping, bloodletting,
acupoint catgut embedding, massage, Chinese herbal medicine) and studies in which tables
and text reported contradictory results on the selected outcomes.
Study selection
We exported Chinese citations to Endnote X9.0 and English citations to a web-based software
(https://collaboratron.epistelab.com/) for eligibility screening. To conduct, independently and
in duplicate, title and abstract and full-text screening, a team of 16 Chinese and 22 English
reviewers worked in pairs using standardized forms with detailed instructions. To ensure
screening quality, reviewers participated in a calibration exercise prior. If needed, reviewers
resolved disagreements through discussion or arbitrated by a third party.
Generation and ranking of the factors that impact treatment effect
We first, through the literature review and consultation with acupuncturists, generated a list of
potential factors that might be associated with the magnitude of effect resulting in 13

methodological factors and 26 clinical factors. To ensure our list was comprehensive, and to
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rank the importance of the factors, we conducted an online survey using Wenjuanxing
(www.wjx.cn) among a global panel (n=27) composed of acupuncture trialists, acupuncturists,
surgeons, trial methodologists, patients, and statisticians. The survey results added 7 factors,
and we finally included 46 factors (eAppendix 2 in the supplement) in the meta-regression
analyses.

Data extraction

We classified patient-important outcomes into six constructs (box1).

Box 1

1. Mortality

II. Major events (e.g., live birth rate)

IT. Pain (e.g., low back pain)

IV. Non-pain symptoms (e.g., nausea and vomiting)

V .Quality of life (e.g., health-related quality of life)

VI. Functional status (e.g., dysphagia)

To select outcomes, we first extracted all patient-important outcomes, classified them into the
six constructs (box 1), and then, within constructs, classified each outcome into therapeutic
areas (we will refer to these as subconstructs). For example, for the non-pain symptoms
construct, reviewers classified nausea and vomiting into "gastroenterology". We retained the
subconstructs, including 30 studies or more.

Within each construct /subconstruct, for each outcome, we calculated the number of studies
reporting the outcome. If one study reported multiple outcomes within the same subconstruct,
we extracted the more frequently reported outcome across all studies. When studies reported
the same outcome measured by different instruments, we selected the most frequently
reported instrument for that outcome across all studies.

If the above process excluded either the primary outcome or the first patient-important
outcome in the result, in addition to the outcomes selected through that process, we also

included the first patient-important or primary outcome reported in the result section.

9
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For multiple-arm RCTs, we considered only those comparisons that met eligibility criteria.
For RCTs with multiple follow-up times, we selected the outcome both at the end of treatment
and at the longest follow-up time in which the loss to follow-up rate was 20% or less.
Following a calibration exercise, a team of 10 reviewers, working in pairs, independently
extracted data and resolved discrepancies through discussion. If they could not reach a
consensus, an arbiter resolved the conflict.

For outcome selection, three pairs of reviewers reviewed all included studies selecting
outcomes. After completing the outcome selection and discussing as necessary to come to an
agreement, reviewers extracted data on the pre-selected outcomes.

For each trial, reviewers extracted the number of randomized and analyzed participants, data
on all factors, and recorded the selected outcomes' effect estimates. For dichotomous
outcomes, we collected the number of events and for continuous outcomes, point and
associated variabilities, ranges, and directions. To extract data from figures in which the data
were unavailable in the text or tables, we used GetData Graph Digitizer 2.25 (by Mark
Mitchell) software.

Statistical analysis

Depending on the data distribution, we summarized data using means and standard deviations,
or medians and interquartile ranges. For statistical tests, we used a threshold p-value of 0.05
to indicate a statistical significance. To combine the outcomes from different measurement
scales, we applied the standardized mean difference (SMD). A positive SMD indicated a

beneficial effect. The variance of SMD?® was given by

ny +n, N SMD*?

’ 47y 2(ny +1y)
where n; and n, were the sample sizes of the acupuncture therapies group and the control
group, respectively. For the dichotomous outcome, by the method of Hasselblad and Hedges?’
21 we converted the calculated log odds ratio to SMD using

V3
d = LogOddsRatio X —
T

10
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where = is the mathematical constant (approximately 3.14159). The variance of SMD was
obtained by

3
Vi = Vipgoddsratio = 2

We initially considered 46 variables (eAppendix 2 in the supplement) to investigate factors
that might influence the SMD among the RCTs. However, 26 variables were excluded from
the multivariate analysis because they were missing in more than 90% of the studies
(eAppendix 3 in the supplement). To detect possible multicollinearity, we calculated the
Cramer's V statistics 2223 (ranges 0 to 1) between every pair of the variables using a threshold
of 0.70. When excessive collinearity existed, we excluded those variables from the regression
analysis (eAppendix 3 in the supplement).

To account for the heterogeneity between the studies and the dependency of the multiple
outcomes within a study, we used a meta-regression in three-level random-effects mixed
model 2426 to simulate the sampling variation for each effect size (level one), variation over
outcomes within a study (level two), and variation over studies (level three). The dependent
variable was the SMD of the acupuncture therapies. The independent variables were the study
level factors treated as fixed effects.

We had three different specifications in conducting the analyses. The first specification was
an empty model with no independent variables to test heterogeneity of effect sizes at the study
and outcome levels. The second specification (primary analysis) was a multivariable analysis
that estimated the effects of the multiple independent variables associated with the SMD. To
ensure sufficient power for the estimation, we determined the number of independent
variables included in the model by applying the rule of 10 observations per variable. If no
enough sample would contain all independent variables, a hierarchical list of variables was
used to determine the priority of entry into the model. The third specification was a
univariable analysis with a single factor each time.

To limit the influence of outliers and provide the resistant (stable) results, we incorporated the

robust regression approach 27 to the three-level random-effects mixed model for the analysis
11
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and used the difference of the least-squares means of the SMDs (or the difference of adjusted
SMDs) to indicate the effect of a factor. We used 0.2 and 0.4 as the thresholds to name small,
moderate, and large (<0.2 as small, 0.2-0.4 as moderate, >0.4 as large) for the effect.

We conducted all the analyses in SAS, version 9.4.

Patient and Public Involvement

The online survey on potential factors involved empirical data and input from a global panel
that included patients.

RESULTS

The search yielded 169,406 studies, of which 6530 proved eligible. We retrieved and screened
the full texts, excluded 5946 ineligible studies, and finally included 584 studies. (Figure 1)
Characteristics of included studies

The 584 eligible studies published between 2015 and 2019 reported 1304 effect estimates that
met our relevance criteria. eTables 1.1, 1.2 and 1.3 in the supplement show the basic and
clinical characteristics, and risk of bias of included studies, respectively. Over 90% of the
trials (n=540, 92.5%) were conducted in China. Of the 584 studies, 444 (76%) tested
traditional Chinese acupuncture, and 313 (53.6%) used manual acupuncture. Acupuncture
was the add-on intervention in 564 studies (96.8%), and 542 studies (92.8%) used other
interventions as control. Some variables were important but poorly reported and thus
excluded from the multivariable analysis.

Included RCTs had a high risk of bias. For example, over 90% of the RCTs were labeled as
inadequate or probably inadequate allocation concealment (n=536, 91.8%); close to 90% of
the trials did not report any allocation concealment approaches (524, 89.7%).

The extent of the heterogeneity of the acupuncture's treatment effect when compared to
sham or no acupuncture control (unconditional model-specification 1)

We applied a robust mixed model without exploratory variables to examine the effect sizes'

variations at study and outcome levels and observed significant heterogeneity (p < 0.0001).

12
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This finding provided a basis for the multivariable analysis to further explore the influencing
factors of heterogeneity.

Assessment on factors influencing acupuncture treatment effect (multivariable analysis -
specification 2)

Of the 46 factors, 20 met our criterion of <10% of missing (retained at least 526 studies or
1174 outcomes) factor data. The Cramer's V assessments for multicollinearity assessment
further excluded publication language, journal impact factors, trial registration, therapeutic
areas and blinding of participants due to the high association with other independent variables
(Cramer's V statistic > 0.7, eAppendix 3 in the supplement); thus resulted in 15 variables that
were eventually included in the analysis (eAppendix 4 in the supplement).

The multivariable analysis, including 1133 effect estimates from 508 studies, identified 5
significant factors: type of outcome, acupuncture type, frequency of treatment sessions,
number of centers, and funding availability (Table 1).

Compared to major events outcomes, effects proved larger in quality of life (large magnitude,
difference of adjusted SMDs 0.51, 0.24 to 0.77; P<0.001), pain (large magnitude, 0.48, 0.27
to 0.69; P<0.001), function (large magnitude, 0.41, 0.21 to 0.61; P<0.001), and non-pain
symptoms (moderate magnitude, 0.32, 0.12 to 0.52; P<0.001). Compared to non-pain
symptoms, effects proved larger in pain (small magnitude, 0.16, 0.04 to 0.27; P=0.01). Single
center, compared to multicenter, was associated with moderately larger effects (0.38, 0.10 to
0.66; p=0.01). Penetration acupuncture (i.e., manual acupuncture and electroacupuncture),
compared to non-penetration type of acupuncture (i.e., laser acupuncture, TEAS and
acupressure), was associated with moderately larger effects (0.34, 0.15 to 0.53; P<0.001).
High frequency acupuncture treatment sessions, compared to low frequency, was associated
with larger effects of small magnitude (0.19, 0.03 to 0.35; P=0.02). Compared to reported
funding, effects proved larger of small magnitude in studies that did not report funding (0.12,

0 to 0.25; P=0.03). (Figure 2, eTable 2 in the supplement)

13
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Assessment on factors influencing acupuncture treatment effect (univariable analysis -
specification 3)

Univariable analysis for independent variables excluded from the multivariable analysis
In univariable analysis, of 31 independent variables excluded from the multivariable analyses,
17 were statistically significant factors (Table 2). However, these significances may be
attributed to extremely large sample sizes and/or the absence of the other strong predictors in
the model.

eTable 3 in the supplement presents the effect sizes of significant factors impacting
acupuncture's effect in univariable analysis (excluded from multivariable analysis).
Significant factors in multivariable versus univariable analyses

Of the 15 independent variables, multivariable analysis proved five significant factors
associated with the magnitude of effect; in contrast, univariable analysis proved 14 (Table 2).
DISCUSSION

Principal findings

We conducted a meta-epidemiological study including 1304 effect estimates from 584 RCTs.
Our robust three-level mixed multivariable analyses identified five significant factors that
impacted the magnitude of the acupuncture effect. Acupuncture produced the largest
treatment effect on quality-of-life, followed by function, pain, non-pain symptoms, and major
events. Penetration acupuncture induced a larger effect than non-penetration acupuncture.
High-frequency acupuncture sessions, single-centered acupuncture RCTs, and acupuncture
RCTs that did not report funding are associated with larger effects.

Strengths and limitations of the study

This study is the first three-level multivariable meta-epidemiological analysis and the largest
in RCTs across all therapeutic areas, exploring factors associated with acupuncture's treatment
effect. Our study has several strengths. Firstly, our study is highly patient-centered and
clinically relevant. To ensure the conclusion from our study is the most pertinent for

healthcare decision-making, we included only patient-important outcomes. We consulted a
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group of international clinicians, researchers, and patients when choosing the independent
variables.

Secondly, we constructed a robust three-level mixed model multivariable analysis to adjust
for multiple variables to reduce the potential bias raised from the univariable analysis. To deal
with the collinearity and substantial amount of outlier and influential values in our datasets,
we used Cramer's V and the weighting approach of robust regression.

Thirdly, our study has a high methodological rigor. We worked with an experienced medical
librarian to develop a systematic and exhaustive search strategy. Teams of reviewers then
screened and extracted data independently and in duplicate, with third-party adjudication of
disagreement.

Our study has several limitations. Firstly, we used a cut-off value of 0.7 in Cramer's V
statistics to identify collinearity, and when applicable, dropped the less important independent
variable. Others might find a cut-off of 0.7 being too stringent and therefore left out too many
independent variables from the multivariable model. Secondly, acupuncture RCTs poorly
reported the risk of bias and acupuncture techniques related factors. Thus, we could not
include some important independent variables such as practitioners' experience in the
multivariable analyses. Finally, some factors (e.g., country, trial registered) distributed
extremely imbalanced, limiting the results' generalisability.

Comparison with other studies

Previous studies®!'! 1215 typically performed univariable analyses in a small number of studies
(5 to 39 trials) and identified 15 significant factors, including ten clinical, one methodological,
and four other factors. Although our univariable analyses confirmed all these factors, the
multivariable analyses identified only five significant factors.

An individual patient data meta-analysis (IPDMA) on chronic pain trials found the total
number of acupuncture treatments was a significant factor ° > and more treatment sessions
were associated with better effects when comparing acupuncture to no acupuncture controls.

Meta-regression studies also revealed the same results.!!'"!* However, due to a considerable
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amount of studies that didn't report the number of treatment sessions, we could not include
total number of acupuncture treatment sessions in our multivariable analysis.

One study suggested treatment frequency as a significant predictor for tension-type headaches
(more frequent treatment, larger effects)!# while others did not.? '3 In our multivariable
analyses, the frequency of treatment sessions proved a significant factor. Some studies
included homogeneous treatment frequency ° '3 whereas others included varied frequency,
leading to different findings.

For the type of sham acupuncture, the IPDMA?® !5 reported that compared to non-penetrating
and non-needle sham, penetrating needle sham associated with a larger effect. In contrast, a
systematic review!'? found no association between the type of sham and acupuncture's
treatment effect. Similarly, our multivariable analyses did not identify the type of sham as a
significant factor.

Implications for practice and research

When feasible and acceptable, patients, clinicians, and policymakers should consider using
penetrating over non-penetrating types of acupuncture with more frequent treatment sessions.
Identifying significant factors for acupuncture's treatment effect in trials has important
implications for future trials design and conducting secondary analyses. When trialist
collaboration designs an acupuncture trial: 1) they should follow Consolidated Standards of
Reporting Trials (CONSORT)?® and STandards for Reporting Interventions in Clinical Trials
of Acupuncture (STRICTA) % reporting guidelines, especially for those that might impact the
treatment effect (random sequence generation and allocation concealment, acupuncture
technique related information, and practitioners related information); 2) consider the quality
of life outcome more often; 3) carefully choose the type of acupuncture, frequency of
treatment sessions, choice of single or multicenter as those impact the treatment effect. When
exploring factors associated with acupuncture's treatment effect, researchers should use

multivariable analyses over univariable analyses to avoid confounding variables caused biases.
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Researchers can further investigate factors excluded from multivariable analyses (e.g.,

practitioners' expertise).
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Table 1 Multivariable meta-regression analysis
Table 2 Univariable meta-regression analysis
Figure 1 Study selection flow diagram

Figure 2 Forest plots of significant factors in the multivariable analysis
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Table 1 Multivariable meta-regression analysis

Factors Significance

Acupuncture type N

Acupuncture regimen

Frequency of treatment sessions N

Style of acupuncture

Type of outcome v

Type of control group

The course of disease (chronic or acute)

Random sequence generation

Allocation concealment

Blinding of outcome assessors

Sample size

Number of centers N
Funding available v
Country

Type of journal

Notes

\ The factor is a significant predictor (p<0.05).

Blank: The factor is not a significant predictor.
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Table 2 Univariable meta-regression analysis

Factors

Significance

Total number of acupuncture treatments

\/

Type of acupuncture stimulation

Source of acupuncture regimen

Duration of treatment_chronic

\/
\/
\/

Duration of treatment_acute

Education or training of practitioners

Acupuncturist experience

Type of comparisons

Therapeutic area

Blinding of participants

Longest follow-up time

Missing data reported

The proportion of missing data

Trial registration

Language of publication

Type of funding

Journal Impact factor

Stratification or block randomization

<] 2] 21 2] 2] 2 <] 2] 2 =2 =2

Needle retention time(20min)

Needling angle

Depth of insertion

Number of needles used

De qi

Patient expectation

Acupuncture-specific patient-practitioner

interactions

Ever received acupuncture
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Location of needles

The clinical specialty of practitioners

Acupuncture manipulation after needles inserted

Needling direction

Intensity of stimulation

Acupuncture type* N
Acupuncture regimen*

Frequency of treatment sessions * N
Style of acupuncture * N
Type of outcome* \
Type of control group* N
The course of disease (Chronic or acute)* N
Random sequence generation * N
Allocation concealment * ~
Blinding of outcome assessors * N
Sample size* N
Number of centers * \
Funding available* \
Country * ~
Type of Journal* ~
Notes:

\ The factor is a significant predictor (p<0.05).

* Included in the multivariable analysis.

Blank: The factor is not a significant predictor.
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‘ Records identified from database search (n =169406) ‘

—>| Duplicate excluded (n =89859) ‘

Records screened by titles and abstracts (n =79547) ‘

4.‘ Records excluded (n =73017) ‘

Full-text articles assessed for eligibility (n =6530) ‘

Excluded (n =5946)
Duplicates (n=15)
Non-eligible publication year (n=1)
Abstract only (n=9)
Not a randomized controlled trial (n=837)
Non-eligible intervention (n=728)
Non-eligible comparator (n=689)

Non-eligible comparison (h=23)

Non-eligible outcome (n=829)

Animal study (n=1)

Sample size no more than 100 (n=2781)
Cross-over study (n=8)

Wrong data (inconsistent results between tables

and texts) or no available variability (n=25)

Studies included (n =584)

Fig 1 Study selection flow diagram
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Overall - Multivariable Analysis (508 studies/1133 observations) Difference of adjusted SMD (95% CI)

Type of outcome

Quality of life vs. Major events —_— 0.51(0.24, 0.77)

Pain vs. Major events — 0.48 (0.27, 0.69)

Function vs. Major events —— 0.41(0.21, 0.61)

Non-pain symptoms vs. Major events —_— 0.32 (0.12, 0.52)

Pain vs. Non-pain symptoms — 0.16 (0.04, 0.27)

Function vs. Non-pain symptoms —— 0.09 (0, 0.19)
Number of centers

Single center vs. Multicenter _ 0.38 (0.10, 0.66)
Type of acupunture stimulation

Penetration vs. Non-penetration B 0.34 (0.15, 0.53)
Frequency of treatment sessions

High vs. Low — 0.19(0.03, 0.35)
Funding available

Not reported vs. Reported —— 0.12 (0, 0.25)

0 5 1

Fig 2 Forest plots of significant factors in the overall multivariable analyses
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eAppendix 1 Search strategy

1.

MEDLINE via PubMed Strategy

((electroacupuncture or "acupuncture"[mesh terms] or "acupuncture"[all fields] or
"acupuncture therapy"[mesh terms] or "acupuncture therapy"[all fields] or auricular
acupuncture or auricular needle or ear acupuncture or auricular plaster therapy or
transcutaneous electric nerve stimulation or tens or electric stimulation therapy or laser
acupuncture or auricular point sticking or acupressure or dry needle or scalp acupuncture or
scalp sensory or scalp stimulation or filliform needle or filiform needle) and (randomized
controlled trial or Controlled Clinical Trial or placebo[Title/Abstract] or sham[Title/Abstract]
or randomized[Title/Abstract] or randomly[Title/Abstract] or trial[Title/Abstract] or
groups| Title/Abstract])) not (animals NOT humans) and ("2015/01/01"[date - publication] :
"2019/12/31"[date - publication])

EMBASE Search strategy

(‘electroacupuncture'/exp OR electroacupuncture OR 'acupuncture therapy'/exp OR
'acupuncture therapy' OR ((‘acupuncture'/exp OR acupuncture) AND (‘therapy/exp OR
therapy)) OR ‘'acupuncture moxibustion' OR ‘acupuncture moxibustion'/exp OR
(('acupuncture'/exp OR acupuncture) AND moxibustion) OR 'auricular acupuncture'/exp OR
'auricular acupuncture' OR (auricular AND (‘acupuncture'/exp OR acupuncture)) OR 'auricular
needle'/exp OR 'auricular needle' OR (auricular AND ('needle'/exp OR needle)) OR 'ear
acupuncture'/exp OR 'ear acupuncture' OR ((‘ear'/exp OR ear) AND (‘acupuncture'/exp OR
acupuncture)) OR 'auricular plaster therapy' OR (auricular AND ('plaster'/exp OR plaster)
AND ('therapy'/exp OR therapy)) OR 'transcutaneous electric nerve stimulation'/exp OR
'transcutaneous electric nerve stimulation' OR (transcutaneous AND electric AND (‘nerve'/exp
OR nerve) AND ('stimulation'/exp OR stimulation)) OR tens OR ‘electric stimulation
therapy'/exp OR ‘electric stimulation therapy' OR (electric AND ('stimulation'/exp OR
stimulation) AND (‘therapy'/exp OR therapy)) OR 'laser acupuncture'/exp OR 'laser
acupuncture’ OR (('laser'/exp OR laser) AND (‘acupuncture'/exp OR acupuncture)) OR
'auricular point sticking' OR (auricular AND point AND sticking) OR 'acupressure'/exp OR
acupressure OR 'dry needle' OR (dry AND (‘needle'/exp OR needle)) OR 'scalp
acupuncture'/exp OR 'scalp acupuncture' OR (('scalp'/exp OR scalp) AND (‘acupuncture'/exp
OR acupuncture)) OR 'scalp sensory' OR (('scalp'/exp OR scalp) AND ('sensory'/exp OR
sensory)) OR 'scalp stimulation' OR (('scalp'/exp OR scalp) AND ('stimulation’/exp OR
stimulation)) OR 'filliform needle' OR (filliform AND ('needle'/exp OR needle)) OR 'filiform
needle' OR (filiform AND ('needle'/exp OR needle))) AND (‘randomized controlled trial'/exp
OR 'randomized controlled trial' OR (randomized AND controlled AND ('trial'/exp OR trial))
OR ‘'controlled clinical trial'/exp OR 'controlled clinical trial' OR (controlled AND
(‘clinical'/exp OR clinical) AND ('trial'/exp OR trial)) OR 'placebo'/exp OR placebo OR sham
OR randomized OR randomly OR 'trial'/exp OR trial OR groups) AND 'human'/exp NOT
'animal'/de NOT 'rat/exp NOT 'mouse'/exp AND (2015:py OR 2016:py OR 2017:py OR
2018:py OR 2019:py)

CENTRAL
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® Title Abstract Keyword

(electroacupuncture OR acupuncture OR auricular needle OR auricular plaster

therapy OR transcutaneous electric nerve stimulation OR electric stimulation

therapy OR auricular point sticking OR acupressure OR dry needle OR scalp

sensory OR scalp stimulation OR filiform needle OR tens) AND (randomized

controlled trial OR controlled clinical trial OR placebo OR sham OR randomized

OR randomly OR trial OR groups) NOT (animal or rat or mouse)

® Publication year: from 2015 to 2019
4. CNKI search strategy [Chinese database]

English translation from Chinese version
®  Professional retrieval:
(SU=("acupuncture'+'electroacupuncture'+'acupuncture and moxibustion'+'laser
acupuncture'+'transcutaneous electric'+'transcutaneous nerve'+'electric
stimulation'+'electroanalgesia'+'body acupuncture'+'auricular acupuncture'+'scalp
acupuncture'+'filiform needle'+'dry needle'+'auricular point
sticking'+'acupressure'+'laser acupoint irradiation'+'transcutaneous electric stimulation
treatment'+'transcutaneous electric stimulation nerve'+'transcutaneous electric
stimulation'+'acupuncture treatment'+'acupuncture and moxibustion
therapy'+'transcutaneous nerve electric stimulation'+'laser
acupoint'-'animal'-'rat'-'mouse') OR
TI=("acupuncture'+'electroacupuncture'+'acupuncture and moxibustion'+'laser
acupuncture'+'transcutaneous electric'+'transcutaneous nerve'+'electric
stimulation'+'electroanalgesia'+'body acupuncture'+'auricular acupuncture'+'scalp
acupuncture'+'filiform needle'+'dry needle'+'auricular point
sticking'+'acupressure'+'laser acupoint irradiation'+'transcutaneous electric stimulation
treatment'+'transcutaneous electric stimulation nerve'+'transcutaneous electric
stimulation'+'acupuncture treatment'+'acupuncture and moxibustion
therapy'+'transcutaneous nerve electric stimulation'+'laser
acupoint'-'animal'-'rat'-'mouse') OR
KY=("acupuncture'+'electroacupuncture'+'acupuncture and moxibustion'+'laser
acupuncture'+'transcutaneous electric'+'transcutaneous nerve'+'electric
stimulation'+'electroanalgesia'+'body acupuncture'+'auricular acupuncture'+'scalp
acupuncture'+'filiform needle'+'dry needle'+'auricular point
sticking'+'acupressure'+'laser acupoint irradiation'+'transcutaneous electric stimulation
treatment'+'transcutaneous electric stimulation nerve'+'transcutaneous electric
stimulation'+'acupuncture treatment'+'acupuncture and moxibustion
therapy'+'transcutaneous nerve electric stimulation'+'laser
acupoint'-'animal'-'rat'-'mouse') OR
AB=("acupuncture'+'electroacupuncture'+'acupuncture and moxibustion'+'laser
acupuncture'+'transcutaneous electric'+'transcutaneous nerve'+'electric
stimulation'+'electroanalgesia'+'body acupuncture'+'auricular acupuncture'+'scalp
acupuncture'+'filiform needle'+'dry needle'+'auricular point

3
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sticking'+'acupressure'+'laser point irradiation'+'transcutaneous electric stimulation
treatment'+'transcutaneous electric stimulation nerve'+'transcutaneous electric
stimulation'+'acupuncture treatment'+'acupuncture and moxibustion
therapy'+'transcutaneous nerve electric stimulation'+'laser
acupoint'-'animal'-'rat'-'mouse')) AND (SU="random' or TI="random' or KY="random'
or AB="random")

Note: SU=subject, TI=title, KY=keyword, AB=abstract

® Publication date: from 2015-01-01to 2019-12-31.

Chinese version
o LiE:
(SU=C%EF '+ B+ 5 R OGN+ 48 B B+ 20 Bz 4 28+ | )80+ Fi b - A B A 3k
B H 2 AT O He ' AL A R O T HR SR+ 48 e FURINEOR T+ 48 R LRI 22
R R FL R TR T R R T A R 4 LI OIS A - B ) - BRY) OR TI=(E R
HHLAT R RO AT G 2 B A 2+ I R R AR B S A =
T O R A 2 PR O A BRI 2 R B RINOR T A R RO 2 A
B RIE T B R IT IR R AR RO U - B B OR KY=(4f '+ HL &
HEF R BOLEN G H 2 R AR U LR AR E A S = A T A
L F 7R 4% TR+ 0 7O, JEURT 28 i TR0 7 - 4 R R RO 2 8 R R R+
BERINE ST+ R ITIE G B a2 RO - B Y- B OR AB=(EF I+ B &+ 4
RPBFOGEN B G A A E R R AR R B S A = A A R
T s+ O 42 O R BB S+ 28 e FRRIIBIOR 97+ 4 R H I R 2 42 B FL I+ O
YR IT B RIT VG B A 2 H I R O A - B - BRY)) AND (SU="BE AL or TI="FEAL' or
KY="FfHL' or AB="FHAL"
vE: SU=FE#, TI=84, KY=X#11], AB=fij%
® XKW E (Publication date): 2015-01-01 % 2019-12-31.

5. Wanfang search strategy [Chinese database]
English translation from Chinese version

®  Professional retrieval:
(Title OR Keyword:(“electroacupuncture” OR “laser acupuncture” OR
“transcutaneous electric” OR “transcutaneous nerve” OR “electric stimulation” OR
“electroanalgesia” OR “body acupuncture” OR “auricular acupuncture” OR “scalp
acupuncture” OR “filiform needle” OR “dry needle” OR “auricular point sticking”
OR “acupressure” OR “laser acupoint irradiation” OR “tens” OR “analgesic skin
electrical stimulation” OR “acupuncture treatment” OR “acupuncture and
moxibustion therapy”) OR Abstract:( “electroacupuncture” OR “laser acupuncture”
OR “transcutaneous electric” OR “transcutaneous nerve” OR “electric stimulation”
OR “electroanalgesia” OR “body acupuncture” OR “auricular acupuncture” OR
“scalp acupuncture” OR “filiform needle” OR “dry needle” OR “auricular point
sticking” OR “acupressure” OR “laser acupoint irradiation” OR “tens” OR “analgesic
skin electrical stimulation” OR “acupuncture treatment” OR “acupuncture and

4
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moxibustion therapy”) OR Title OR Keyword:(“acupuncture and moxibustion” OR
“acupuncture”) OR Abstract:( “acupuncture and moxibustion” OR “acupuncture”))
AND (Title OR Keyword:“random” OR Abstract:“random”) NOT (Title OR
Keyword:(“animal” OR “rat” OR “mouse”) OR Abstract:( “animal” OR “rat” OR “mouse”))
Publication type: Journal articles.

Publication date: from 2015to 2019.

Chinese version

T -

(B4 BB (“FR T OR “BOBAT” OR “Z JZHL” OR “& 7 #H142” OR “HLHIHL” OR “Hi
1/ OR “f44™ OR “HAF” OR “Sk#t” OR “Z£%H” OR “T-417 OR “H7UM K™ OR “/XAfir
5 JE” OR “POE /AL H” OR “tens” OR 4R B2 ik FELIIEL OR “%1 VAT OR “4F 7
1£7) OR Fi§ ZL.(“HLEF” OR “WOL%E” OR “£& 7 L OR “£& #1482 OR “HLHIIE” OR “H
1EJ” OR “/&4F” OR “F-41” OR “I41” OR “Z£1” OR “T41” OR “H-7CIEE” OR “/UfL
F% 5> OR “WOt A FE ST OR “tens™ OR “HEUJ B Jik FELBIEC OR “HFIYA T OR “kF 27
157) OR 44 B B R] (5T 42 OR “417)”) OR 4 ZL:(“4F % OR “41 ) AND (£
ECOCHR A “BENL” OR i ZL:“BEAL”) NOT (& 44 B OCH 1] :(“ZI%)” OR “FR”) OR #i#f ZL:(“3)
Y1 OR “F.”))

SCHRZEA (Publication type):  # T 3¢ (Journal articles).

R FWA] (Publication date): 2015 % 2019.

VIP search strategy [Chinese database]

English translation from Chinese version

Retrieval type search:

(U=(electroacupuncture OR laser acupuncture OR transcutaneous electric OR
transcutaneous electric stimulation treatment OR transcutaneous electric
stimulation nerve OR transcutaneous electric stimulation OR transcutaneous nerve
OR electric stimulation OR electroanalgesia OR body acupuncture OR auricular
acupuncture OR scalp acupuncture OR filiform needle OR dry needle OR auricular
point sticking OR acupressure OR laser acupoint irradiation OR “tens” OR analgesic
skin electrical stimulation OR acupuncture treatment OR acupuncture and
moxibustion therapy OR transcutaneous nerve electric stimulation OR laser
acupoint) OR M=(acupuncture and moxibustion OR acupuncture) OR
R=(acupuncture and moxibustion OR acupuncture)) AND (M=random OR R=random)
NOT (M=(animal OR rat OR mouse) OR R=(animal OR rat OR mouse))

Note: U=all fields, M=title/keyword, R=abstract

publication date: from 2015 to 2019.

Chinese version

R AR ER:

(U=(F%F OR b4t OR &7 H OR &R HFIHIAIT OR &R HAlEMHZE OR &
R OR LM% OR I OR HILJE OR 4% OR H4il OR k% OR

5
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ZE5F OR T4 OR HJUWE OR JULzi%HE OR BOL/NAL RS OR “tens” OR 4EJ 57
FREL A OR #FHIVEIT OR £ &J7iE OR &M & H I OR % /7UfI) OR
M=(%t% OR %) OR R=(4% OR %)) AND (M=F##l OR R=fi#ll) NOT (M=(3)
¥ OR §) OR R=(Z1%) OR )
W FEARRS USER TR M=34 8ok, R=3CH

® [ [A][R7E (publication date): 2015 Z 2019.

7. CBM search strategy [Chinese database]
English translation from Chinese version:

#1 [ Rapid retrieal ] acupuncture OR electroacupuncture OR auricular acupuncture OR
scalp acupuncture OR body acupuncture OR filiform needle OR acupuncture and
moxibustion OR acupuncture and moxibustion therapy OR transcutaneous nerve
electric stimulation OR transcutaneous nerve OR electric stimulation OR laser
acupuncture OR auricular point sticking OR dry needle OR acupressure OR laser
acupoint irradiation OR acupuncture therapy OR electric stimulation therapy
(publication date: 2015-2019)

#2 [ Subject retrieval ] acupoint, auricular acupuncture (publication date: 2015-2019)

#3 [Rapid retrieal ] randomized controlled trial OR randomized controlled study OR randomized
controlled clinical OR multicenter study OR multicenter clinical OR multicenter (publication
date: 2015-2019)

#4 [Rapid retrieal] animal OR rat OR mouse (publication date: 2015-2019)

#5 (#1 or #2) and #3

#6 (#1 or #2) and publication type (randomized controlled trial OR multicenter study)

#7 (#5 or #6) not #4

Chinese version:

#1 [k 2R ] 410 OR H%F OR HAF OR k% OR 1%l OR Z#t OR %f%& OR
29715 OR & Al OR &4 OR Ml OR WoLE OR HI UM
OR T4t OR JXUfifZH OR WOL/UALHUR OR #HfIlT L OR MUBIEYTE  (IfE:
2015-2019)

#2 [ FRZREY: b, BE (BFE: 2015-2019)

#3 (PO ZRE Y BENLXTRGRLS OR FEMLGT HRBEST OR FEHLATHRIGIK OR £ HhOhF 5%
OR ZHLIEK OR Z ity (If[E]: 2015-2019)

#4 [PRBRG ZRA]: 3% OR KRl OR /M OR R C(HF[A]: 2015-2019)

#5 (#1 or #2) and #3

#6  (#1 or#2) and SCEREMPRE (BEALN HIRLR . 2 H00af 5D

#7 (#5 or #6) not #4
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eAppendix 2
eAppendix 2 Independent variables ranked by importance
Order Independent variable Category
1=Probably yes
1 Allocation concealment 2=Probably no

Control group”

1=Penetrating needle sham

2=Non-penetrating needling sham

3=Non-needle sham

4=High-intensity control (No sham)

5=Usual care (No sham)

6=Low-intensity control (No sham)

Total number of acupuncture treatments

1=Low
2=High

Randomization sequence generation

1=Probably yes
2=Probably no

Acupuncture stimulation

1=Manual acupuncture
2=Flectro-acupuncture
3=Laser acupuncture
4=TEAS

5=Acupressure

Acupuncture type

1=Penetrating acupuncture

2=Non-penetrating acupuncture

Blinding of outcome assessors

1=Probably yes
2=Probably no

Trial registration

1=Reported
2=Not reported

Sample size

1=101-149
2=150-499
3=>=500

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


http://bmjopen.bmj.com/

Page 39 of 57

oNOYTULT D WN =

BMJ Open

10

Therapeutic areas

1=Musculoskeletal system
2=Neurology
3=Gastroenterology
4=Urology

5=Mental health
6=0bstetrics and gynecology
7=Dermatology
8=Respirology
9=Sleep-wake disorders
10=Cardiovascular disorders
11=Ophthalmology
12=Endocrinology and nutrition
13=Oncology

14=Trauma and injuries
15=O0torhinolaryngology
16=Acupuncture anesthesia

17=Pediatrics

11

Blinding of participants

1=Probably yes
2=Probably no

12

Frequency of treatment sessions

1=Low

2=High

13

Type of outcome

1=Pain

2=Quality of life (e.g., general quality of life,
disease specific quality of life)

3=Function

4=Non-pain Symptoms (such as anxiety,
depression, etc.)

5=Major events

14

Country

1=Western countries (countries in Europe,
America, Australia and Africa)
2=Eastern countries (Asian countries)

3= both Western and Eastern countries

15

Acupuncture regimen

1=Fixed formula
2=Flexible formula

3=Individualized formula

16

Location of needles

1=Local points only

2=Distal points only

3=Both local and distal points
(only for body acupuncture)
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17

Education or training of practitioner

1=Systematic acupuncture or TCM
education (undergraduate, graduate,
diploma training)

2=Short term training (none of the
training mention in 1)

18

Number of centers

1=Single center
2=Multicenter

19

Number of needles

1=1-4
2=5-9
3=10-14
4=15-20
5=>20

20

Depth of insertion

1=Deep needling (> 10mm)
2=Superficial needling (< 10mm)

21

Acupuncture manipulation after needles
insertion

1=Yes

2=No

3=Not reported
4=Not applicable

22

Needle retention time

1=>20min
2=<20min

23

Intensity of stimulation

1=Strong stimulation
2=Moderate stimulation
3=Mild stimulation
4=Not reported

24

Acupuncturist experience

1=<Sy
2=5-10y
3=>10y

25

Acupuncture-specific patient-practitioner
interactions

1=Yes (trialists allowed or encouraged
the interactions)

2=No (the interactions were prohibited)
3=Not reported

26

Clinical specialty of practitioner

1=Acupuncturist
2=0thers
3=Not reported

27

Publication language

1=English
2=Chinese
3=0Other language

28

Source of acupuncture regimen

1=Expert consensus
2=Textbook or literature
3=Clinical experience
4=Mix of some
5=Unclear
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1

2

3 _

4 1=Reported

5 29 | Needling angle 2=Not reported

6 1=Reported

7 . . .

8 30 | Needling direction 2=Not reported

9 1=Yes

1? 2=No

12 3=Not reported

13 31 | Deqi 4=Not applicable

1;" 1=Reported

16 32 | Patient expectations 2=Not reported

17 1=Reported

18 . ey g

19 33 | Funding availability 2=Not reported

20 1=TCM acupuncture (TCMA)
;; 2=Japanese acupuncture (JA)
23 3=Korean acupuncture (KA)
24 4=Western medical acupuncture (WMA)
;2 5=Five Element acupuncture (FEA)
27 6=Scalp stimulation

28 7=Auricular acupuncture

;g 34 Style of acupuncture 8=Dry needling

31 1=National funding

32 2=Foundation funding

33 . .

34 3=Provincial funding

35 4=Institutional funding

;? 5=For-profit funding

38 35 | Type of funding 6=Not reported

39 1= CAM (Complementary and
2(1) Alternative Medicine) journals
42 36 Type of Journal 2=Non- CAM journals

43

44 1=0

22 2=Between 0 and1.99

47 3=Between 2 and 4.99

48 37 | Journal Impact factor 4=No less than 5

49

?1) 1=Acute or perioperative issue
57 38 Course of diseases 2=Chronic disease

53

54

55

56

57

58

59

60

10
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Type of comparison

1=Acupuncture vs no intervention or
waiting list

2=Acupuncture vs sham acupuncture
3=Acupuncture +other intervention vs
other intervention

4=Acupuncture +other intervention vs

sham acupuncture +other intervention

40

Missing data reported

1=Yes, stating missing data occur
2=No, stating missing data do not occur
3=No explicit statement

41

Proportion of missing data

1=>20%
2=<=20%
3=Not reported

42

Stratification or block of randomization

1=Only stratification randomization used
2=0nly block randomization used
3=Both stratification and block
randomization used

4=Not reported

43

Ever received acupuncture

1=Yes
2=No
3=Not reported

44

Duration of treatment for chronic diseases

1=1-4 weeks
2=5-8 weeks
3=9-12 weeks
4=>12 weeks

45

Duration of treatment for acute disease

1=1 day
2=>1 day

46

Longest follow-up time

1=1-3 months
2=3-6 months
3=>6 months

*When one study included both sham and other interventions as comparators, we classified the category

based on the sham type.

We classified sham acupuncture into three types: penetrating needle sham, non-penetrating needle sham

and non-needle sham.

11
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eAppendix 3

eAppendix 3 Excluded independent variables from multivariable analysis

Due to missing factor data

1  Total number of acupuncture treatments
Acupuncture stimulation (manual acupuncture, electroacupuncture, laser

2 acupuncture, TEAS, acupressure)

3 Source of acupuncture regimen

4 Duration of treatment_chronic

5 Duration of treatment acute

6 Education or training of practitioners

7  Acupuncturist experience

8 Type of comparisons

9 Longest follow-up time

10 Missing data reported

11 The proportion of missing data

12 Type of funding

13 Stratification or block randomization

14 Needle retention time

15 Needling angle

16 Depth of insertion

17 Number of needles used

18 Acupuncture-specific patient-practitioner interactions
19 Ever received acupuncture
20 Location of needles
21 The clinical specialty of practitioners
22 Acupuncture manipulation after needles inserted
23 Needling direction
24 Intensity of stimulation
25 Deqi
26 Patient expectations

Due to collinearity

27 Language of publication
28 Journal impact factors
29 Trial registration

30 Therapeutic areas

31 Blinding of participants

12
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eAppendix 4

eAppendix 4 Independent variables included in multivariable analysis

1 Random sequence generation

2 Allocation concealment

3 Course of diseases (chronic or acute)
4 Acupuncture stimulation

5 Acupuncture regimen

6 Frequency of treatment sessions
7 Sample size

8 Number of centers

9 Type of control

10  Style of acupuncture

11 Country

12 Type of journal

13  Funding availability

14  Blinding of outcome assessors
15  Type of outcome

13
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eAppendix 5

eAppendix 5 Classification of acupuncture treatment frequency, duration and total number

of treatments
Category Low High
Frequency of treatment sessions
Acupressure <=3/day >3/day
Non-acupressure + Acute 1/day >1/day
Non-acupressure + Chronic <=3/week >3/w
Duration of treatments
Acute diseases lday >1day
Chronic diseases <=4 weeks >4 weeks
Total number of acupuncture treatments
Acute + Acupressure <=3 >3
Acute + non-acupressure 1 >1
Chronic + Acupressure <=12 >12
Chronic + non-acupressure <=12 >12

14
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eTable 1.1 Basic characteristics of included studies (n=584)

Characteristic No. (%)
2015 67 (11.5)
2016 96 (16.4)
2017 133 (22.8)
2018 127 (21.8)
2019 161 (27.6)
Eastern regions (Asian countries) * 554 (94.9)
Western regions (countries in Europe, America, Australia, and Africa) ° 29 (5.0)
Both eastern and western regions® 1(0.2)
Chinese 506 (86.6)
English 76 (13.0)
Persian 2(0.3)
Complementary and Alternative Medicine 297 (50.9)
Non-Complementary and Alternative Medicine 287 (49.1)

0 517 (88.5)
0.1-1.99 17 (2.9)
2-4.99 37 (6.3)
>5 13 (2.2)

Non for profit

National 57 (9.8)
Provincial 146 (25.0)
Institutional 20 (3.4)
Foundational 5(0.9)
For-profit 0
Not reported 356 (60.9)

101-150 418 (71.6)
151-499 156 (26.7)
>=500 10 (L.7)

Reported

57(9.8)

Not reported

Reported

527 (90.2)

254 (43.5)

Not reported

Reported

330 (56.5)

2(0.3)

Not reported

582 (99.7)

Multicenter

36 (6.2)

15
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Single-center 546 (93.5)
Not reported 2(0.3)
CPmaryanss
Intention to treat analysis (Modified intention to treat) 37 (6.3)
Per protocol analysis 1(0.2)
No explicit statement 546 (93.5)
e e
Data deletion 3(0.5)
Single imputation 9(1.5)
. Mean imputation 1(0.2)
. Last Observation Caring Forward 5(0.9)
. Regression for MPD 1(0.2)
worst-case scenarios 1(0.2)
best- and worst-case scenarios 1(0.2)
Multiple imputation 9 (1.5)
Mixed effect model for missing data 2(03)
No missing data 27 (4.6)
No explicit statement 534 (91.4)

* Each study can contribute more than one estimate.

* Eastern regions include China(n=540), Iran(n=11), South Korea(n=1), India(n=1) and Malaysia(n=1).

b Western regions include USA (n=9), Spain(n=4), Australia(n=4), Brazil(n=3), German(n=2), Turkey(n=2), Denmark, France,
Sweden, UK, Australia and Zealand.

¢ Both eastern and western regions include one multicenter study conducted in China and the USA.

16
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eTable 1.2 Clinical characteristics of included studies (n=584)

Characteristic No. (%)
Neurology 203 (34.8)
_Gastroenteroloay 77(13.2)
Musculoskeletal system 58 (9.9)
Obstetrics and gynecology 54 (9.2)
Mental health 53(9.1)
Trauma and injuries 34 (5.8)
Urology 27 (4.6)
Respirology 18 (3.1)
Sleep-wake disorders 15 (2.6)
Cardiovascular disorders 12 (2.1)
Acupuncture anesthesia 10 (1.7)
Endocrinology and nutrition 8 (1.4)
Oncology 8 (1.4)
Dermatology 4(0.7)
Otorhinolaryngology 2(0.3)
Ophthalmology 1(0.2)
Pediatrics 1(0.3)
_Cousseofdiseasse
Acute (related to procedure such as surgery) 172 (29.4)
Chronic 412 (70.6)
_Patientexpectation
Reported 8 (1.4)
Not reported 576 (98.6)
_Everreceived acupunctwre
Yes 3(0.5)
No 5(0.9)
Not reported 576 (98.6)
_Styleofacvpunctwer
Traditional Chinese acupuncture 444 (76)
Auricular acupuncture 78 (13.4)
Western medical acupuncture 24 (4.1)
Scalp acupuncture 12 (2.1)
Dry needling 2(0.3)
Not reported 24 (4.1)
_Acupuncture stimulation=
Manual acupuncture 313 (53.6)
Acupressure 131 (22.4)
Electro-acupuncture 99 (17.0)
Transcutaneous Electrical Acupoint Stimulation (TEAS) 44 (7.5)
Laser acupuncture 1(0.2)
_Source of acupunctureregimen
Textbook or literature 61 (10.4)
Expert consensus 9 (1.5)
Clinical experience 4(0.7)
Mix of some 12 (2.1)
Not reported 498 (85.3)
_Acupunctureregimens
Fixed regimen 461 (78.9)
Flexible regimen 93 (15.9)
Individualized regimen 29 (5.0)
Not reported 1(0.2)
_Location of acupuncture pointss
Local 76 (13.0)
Distal 64 (11.0)
Both local and distal 292 (50.0)
Not reported 1(0.2)
Not applicable 154 (26.4)
17
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1to4 54 (9.2)
5to9 116 (19.9)
10 to 14 117 (20.0)
15 to 20 70 (12.0)
>20 38 (6.5)
Not reported 18 (3.1)
Not applicable 175 (30.0)
e
Yes 265 (45.4)
No 2(0.3)
Not reported 80 (13.7)
Not applicable 237 (40.6)
Depthofinsertion~
Deep needling (> 10mm) 153 (26.2)
Superficial needling (< 10mm) 14 (2.4)
Not reported 244 (41.8)
Not applicable 175 (30.0)
_Acupuncture manipulation after needles inserted
Yes 267 (45.7)
No 9 (1.5)
Not reported 134 (22.9)
Not applicable 175 (30.0)
_Theintensity of stmulations
Strong stimulation 15 (2.6)
Moderate stimulation 4(0.7)
Mild stimulation 2(0.3)
Not reported 566 (96.9)
_Needingangler
Reported 146 (25.0)
Not reported 264 (45.2)
Not applicable 175 (30.0)
_Needling direction~
Reported 87 (14.9)
Not reported 323 (55.3)
Not applicable 175 (30.0)
_Needle retention timex
<=20 min 116 (19.9)
> 20 min 296 (50.7)
Not reported 174 (29.8)
Not applicable 114 (19.5)
_Frequency of treatment sessions+’
Low 180 (30.8)
High 356 (61.0)
Not applicable 8 (1.4)
Not reported 43 (7.4)
_Duration of treatment for chronic diseases"(nv=412)
1-4 weeks 227 (55.1)
5-8 weeks 79 (19.2)
9-12 weeks 53 (12.9)
> 12 weeks 22 (5.3)
Not reported 31 (7.5)
_Duration of treatment for acute or perioperative issues<' (n=172)
One day 85 (49.4)
> lday 53 (30.8)
Not reported 34 (19.8)
_Totalnumber of treatments
High 356 (61.0)
Low 128 (21.9)
Not applicable 7(1.2)
Not reported 103 (17.6)
18
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<=5 22 (3.8)
5-10y 1(0.2)
>=10y 6 (1.0)
Not reported 555 (95.0)
_Education or training of the practitioner
Systematic  acupuncture  or Medicine 37 (6.3)
Short term training 55 (9.4)
Not reported 492 (84.3)
_The clinical specialty of the practitioner
Acupuncturist 45 (7.7)
Others 65 (11.1)
Not reported 474 (81.2)
_Acupuncture-specific patient-practitioner interactions
Yes (trialists allowed or encouraged the interactions) 73 (12.5)
No (the interactions were prohibited) 43 (7.4)
Not reported 468 (80.1)
_Typeofcontrolgrowpr
Penetrating needle sham 25 (4.3)
Non-penetrating needle sham 13 (2.2)
Non-needle sham 41 (7.0)
High-intensity control (No sham) ° 395 (67.6)
Usual care control (No sham) 145 (24.8)
Low-intensity control (No sham) ° 2(0.3)
_Typeofcomparisonse
Acupuncture vs. waitlist or no intervention 3(0.5)
Acupuncture vs. sham acupuncture 43 (7.4)
Acupuncture + other interventions .vs. other interventions 528 (90.4)
Acupuncture + other interventions vs. sham acupuncture + other interventions 36 (6.2)

Pain 177 (30.3)
Non-pain symptoms 267 (45.7)
Function 314 (53.8)
Quiality of life 46 (7.9)
Major events 54 (9.2)

1-3 months 52 (8.9)
3-6 months 18 (3.1)
>6 months 7(1.2)
End of treatment 507 (86.8)

* Each study can contribute more than one estimate.

° We classified the frequency of treatment sessions, duration of treatments, and the total number of treatments into high and low

according to the categories of type of acupuncture stimulation and course of diseases. Details of criteria were provided in

eAppendix 5.

°In the high-intensity control group, patients received the specific protocol-guided treatment with identical aims to acupuncture

treatment.

“In the low-intensity control, some active treatments are not permitted. For example, in an RCT where acupuncture was the

intervention for low back pain, patients in the waitlist control group could take oral nonsteroidal anti-inflammatory drugs but

prohibitted to take analgestics for central nervous systems.
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eTable 1.3 Risk of bias of included studies (n=584)

Characteristic No. (%)
Inadequate or unclear 246 (42.1)
Adequate 338 (57.9)
Inadequate or unclear 536 (91.8)
Adequate 48 (8.2)
No and probably no 521 (89.2)
Yes and probably yes 63 (10.8)
No and probably no 536 (91.8)
Yes and probably yes 63 (10.8)

Only used Stratification 4(0.7)
Only used Block randomization 14 (2.4)
Stratification and block randomization 17 (2.9)
Not reported 549 (94.0)

Yes, state MPD occurs (in the main text or CONSORT flow diagram) 100 (17.1)

Yes, state MPD did not occur (in the main text or the CONSORT flow diagram) 27 (4.6)

Not reported 457 (78.3)
lvopedmenEeE ]

0% 27 (4.6)

< 20% 94 (16.1)

>20% 6 (1.0)

Not reported 457 (78.3)

* Each study can contribute more than one estimate.
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eTable 2 Magnitude of significant factors impacting treatment effect in multivariable analysis

Differences of

Significant predictors adjusted SMD 95% CI P-value
Type of outcome

Quality of life vs major events 0.51 0.24 t0 0.77 <0. 001

Pain vs major events 0.48 0.27 to 0.69 <0.001

Function vs major events 0.41 0.21 t0 0.61 <0.001

Non-pain symptoms vs major events 0.32 0.12t0 0.52 <0.001

Pain vs non-pain symptoms 0.16 0.04 to 0.27 0.01

Function vs non-pain symptoms 0.09 010 0.19 0.06

Quality of life vs non-pain symptoms 0.19 -0.01 to 0.39 0.06

Pain vs function 0.06 -0.05t0 0.18 0.27

Quality of life vs pain 0.03 -0.18t0 0.24 0.77

Quality of life vs function 0.10 -0.10t0 0.29 0.35
Number of centers

Single center vs multicenter 0.38 0.10 to 0.66 0.01
Acupuncture type

Penetration vs non-penetration 0.34 0.151t0 0.53 <0.001
Frequency of treatment sessions

High vs low 0.19 0.03 to 0.35 0.02
Funding availability

Not reported vs reported 0.12 0to 0.25 0.04

SMD=standardized mean difference; Cl=confidence interval; Vs=versus
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eTable 3 magnitude of significant factors in univariable analyses (excluded from multivariable

analysis)

Predictors

Differences of adjusted SMD (95% CI), P value

Total number of acupuncture treatments

High vs low

0.48 (0.33 to 0.62), <0.001

Type of acupuncture stimulation

Manual acupuncture vs electro-acupuncture

0.21 (0.06 to 0.37), 0.008

Manual acupuncture vs Laser acupuncture

-0.37(-1.73 t0 0.99), 0.60

Manual acupuncture vs TEAS

0.64(0.41to0 0.86), <0.001

Manual acupuncture vs acupressure

0.41(0.26 to 0.56), <0.001

Electro-acupuncture vs Laser acupuncture

-0.58 (-1.95 to 0.78), 0.40

Electro-acupuncture vs TEAS

0.42(0.17 to 0.68), 0.001

Electro-acupuncture vs acupressure

0.19(0.01 to 0.38), 0.04

Laser acupuncture vs TEAS

1.01(-0.37 t0 2.38), 0.15

Laser acupuncture VS acupressure

0.78(-0.59 to 2.14), 0.26

TEAS vs acupressure

-0.23(-0.47 to 0.01), 0.06

Source of acupuncture regimen

Expert consensus vs textbook or literature

-0.56(-0.87 to -0.26), 0.001

Expert consensus vs clinical experience

-0.21(-0.73 t0 0.31), 0.42

Expert consensus vs mix of some

-0.10(-0.48 to 0.28), 0.60

Textbook or literature vs clinical experience

0.35(-0.10 to 0.80), 0.12

Textbook or literature vs mix of some

0.46(0.19 to 0.74), 0.001

Clinical experience vs mix of some

0.11(-0.39 t0 0.61), 0.66

Duration of treatment_chronic

1-4 weeks vs 5-8 weeks

0.28(0.09 to 0.48), 0.005

1-4 weeks vs 9-12 weeks

0.28(0.06 to 0.51), 0.01

1-4 weeks vs > 12 weeks

0.39(0.05 to 0.73), 0.03

5-8 weeks vs 9-12 weeks

-0.002(-0.27 to 0.26), 0.99

5-8 weeks vs > 12 weeks

0.11(-0.26 to 0.47), 0.57

9-12 weeks vs > 12 weeks

0.11(-0.28 t0 0.49), 0.58

Patient expectation

Not reported vs reported

0.79(0.33 to 1.25), <0.001
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Education or training of practitioner

Systematic acupuncture or TCM education
(undergraduate, graduate, diploma training) vs
short term training (none of the training mention
in 1)

-0.22(-0.44 t0 -0.01), 0.04

Type of comparisons

Acupuncture vs waitlist or no intervention vs

Acupuncture vs sham acupuncture

0.04(-0.52 to 0.59), 0.90

Acupuncture vs waitlist or no intervention vs
Acupuncture + other interventions vs other

interventions

-0.40(-1.00 to 0.17), 0.17

Acupuncture vs waitlist or no intervention vs
Acupuncture + other interventions vs sham

acupuncture + other interventions

0.09(-0.51 to 0.70), 0.77

Acupuncture vs sham acupuncture vs
Acupuncture + other interventions vs other

interventions

-0.44(-0.63 to -0.24), <0.001

Acupuncture vs sham acupuncture vs
Acupuncture + other interventions vs sham

acupuncture + other interventions

0.05(-0.23 to 0.34), 0.70

Acupuncture + other interventions vs other
interventions vs Acupuncture + other
interventions vs sham acupuncture + other

interventions

0.49(0.28 to 0.70), <0.001

Blinding of participants

Probably no vs probably yes

0.49(0.33 to 0.65), <0.001

Therapeutic areas

Gastroenterology vs Musculoskeletal system

-0.34(-0.59 to -0.09), 0.01

Gastroenterology vs Neurology

-0.52(-0.71 to -0.34), <0.001

Gastroenterology vs Respirology

-0.42(-0.82 t0 -0.01), 0.04

Dermatology vs Endocrinology and nutrition

0.95(0.01 to 1.89), 0.05

Endocrinology and nutrition vs

Musculoskeletal system

-0.63(-1.11 to0 -0.16), 0.01

Endocrinology and nutrition vs Neurology

-0.82(-1.23 to -0.37), <0.001

Endocrinology and nutrition vs Respirology

-0.71(-1.28 to -0.14), 0.02

Obstetrics and gynecology vs

Musculoskeletal system

-0.38(-0.73 to -0.04), 0.03

Obstetrics and gynecology vs Neurology

-0.57(-0.87 to -0.27), <0.001

Mental health vs Neurology

-0.42(-0.63 to -0.21), <0.001

Musculoskeletal system vs Oncology

0.69(0.14 to 1.23), 0.01

Musculoskeletal system vs Obstetrics and

gynecology

0.40(0.13 to 0.67), 0.003
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Musculoskeletal system vs Trauma and

0.39(0.09 to 0.70), 0.01

injuries
Oncology vs Neurology -0.87(-1.39 to -0.35), 0.001
Oncology vs Respirology -0.76(-1.39 t0 -0.13), 0.02

Neurology vs Obstetrics and gynecology

0.59(0.38 to 0.80), <0.001

Neurology vs Sleep-wake disorders

0.52(0.14 to 0.89), 0.007

Neurology vs Respirology

0.58(0.33 to 0.84), <0.001

Respirology vs Trauma and injuries

0.47(0.03 to 0.91), 0.04

Longest follow-up time

1-3months vs 3-6months

0.14(-0.25 t0 0.53), 0.48

1-3months vs >6months

0.02(-0.51t0 0.55), 0.94

1-3months vs end of treatment

-0.41(-0.61 to -0.21), <0.001

3-6months vs >6months

-0.12(-0.71 to 0.48), 0.70

3-6months vs end of treatment

-0.55(-0.89 to -0.20), 0.002

>6months vs end of treatment

-0.43(-0.92 t0 0.07), 0.09

Missing data reported

Yes, state MPD occur (in the main text or in
CONSORT flow diagram) vs Yes, state MPD
did not occur (in the main text or in CONSORT

flow diagram)

-0.40(-0.61 to -0.18), 0.001

Proportion of missing data

0% vs <20% 0.37(0.16 to 0.59), 0.001
0% vs >20% 0.68(0.28 to 1.08), 0.001
<20% vs 220% 0.30(-0.06 to 0.67), 0.10

Trial registration

Not reported vs reported

0.76(0.59 to 0.94), <0.001

Type of funding

National vs foundation

0.21(-0.28 to 0.69), 0.40

National vs provincial

-0.54(-0.75 to -0.33), <0.001

National vs institution

-0.05(-0.39 to 0.28), 0.75

Foundation vs provincial

-0.75(-1.21 to -0.28), 0.002

Foundation vs institution

-0.26(-0.76 to 0.24), 0.30

Provincial vs institution

0.49(0.18 to 0.79), 0.002

Publication language

Chinese vs English

0.72(0.57 to 0.88), <0.001

Chinese vs Persian

0.76(-0.41 to 1.92), 0.20

English vs Persian

0.03(-1.14 to 1.20), 0.96

Journal Impact factor

0vs.0.1-1.99 0.6(0.29 to 0.92), 0.001
0vs 2-4.99 0.7(0.49 to 0.91), <0.001
0vs>5 1.02(0.67 to 1.37), <0.001

0.1-1.99 vs 2-4.99

0.1(-0.27 to 0.47), 0.60
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0.1-1.99 vs >5 0.42(-0.04 to 0.88), 0.07

2-4.99 vs >5

0.32(-0.08 t0 0.72), 0.12

Stratification or block randomization

Only stratification randomization used vs. only

-0.56(-1.36 t0 0.25), 0.18

block randomization used

Only stratification randomization used vs. both

stratification and block

randomization

-0.02(-0.81 to 0.77), 0.96

Only block

randomization used vs. both

stratification and block

randomization

0.53(0.04 to 1.02), 0.03
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ABSTRACT

OBJECTIVE

To identify factors and assess to what extent they impact the magnitude of the treatment effect
of acupuncture therapies across therapeutic areas.

DATA SOURCE

Medline, Embase, Cochrane Central Register of Controlled Trials, China National Knowledge
Infrastructure, Wanfang Database, VIP Database, and China Biology Medicine disc, between
2015 and 2019.

STUDY SELECTION

The inclusion criteria were trials with a total number of randomized patients larger than 100,
at least one patient-important outcome and one of two sets of comparisons.

DATA ANALYSIS

The potential independent variables were identified by reviewing relevant literature and
consulting with experts. We conducted meta-regression analyses with standardized mean
difference (SMD) as effect estimate for the dependent variable. The analyses included
univariable meta-regression and multivariable meta-regression using a three-level robust
mixed model.

RESULTS

1304 effect estimates from 584 acupuncture RCTs were analysed. The multivariable analyses
contained 15 independent variables due to missing factor data and collinearity. In the
multivariable analysis, the following produced larger treatment effects of large magnitude
(>0.4): quality of life (difference of adjusted SMDs 0.51, 95% confidence interval 0.24 to
0.77), or pain (0.48, 0.27 to 0.69), or function (0.41, 0.21 to 0.61) versus major events. The
following produced larger treatment effects of moderate magnitude (0.2-0.4): single-centered
versus multicentered RCTs (0.38, 0.10 to 0.66); penetration acupuncture versus non-
penetration types of acupuncture (0.34, 0.15 to 0.53); non-pain symptoms versus major events

(0.32, 0.12 to 0.52). The following produced larger treatment effects of small (<0.2)
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magnitude: high versus low frequency treatment sessions (0.19, 0.03 to 0.35); pain versus

non-pain symptoms (0.16, 0.04 to 0.27); unreported versus reported funding (0.12, 0 to 0.25).

CONCLUSION

Patients, clinicians, and policymakers should consider penetrating over non-penetrating

acupuncture and more frequent treatment sessions when feasible and acceptable. When

designing future acupuncture RCTs, trialists should consider factors that impact acupuncture

treatment effects.

Keywords:

Acupuncture; randomised controlled trial (RCT); influential factor; treatment effect;
meta-regression; meta-epidemiology; multivariable analysis

STRENGTHS AND LIMITATIONS OF THE STUDY

This study included a comprehensive search, independent and duplicated screening and
data extraction, rigorous data analysis, and interpretation by multidisciplinary researchers.
This study focused on patient-important outcomes and chose the independent variables
considering literature, clinicians, and patients’ perspectives.

This study constructed a robust three-level mixed model multivariable analysis to adjust
for multiple variables to reduce the potential bias and used Cramer’s V and the weighting
approach of robust regression to deal with the collinearity and substantial amount of outlier
and influential values.

The multivariable analyses excluded important independent variables such as practitioners’
experience due to poor reporting.

Including extremely imbalanced variables (e.g., country, trial registered) limits the

generalizability of the study results.
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INTRODUCTION

Acupuncture is one of the most used and researched interventions under the integrative
medicine umbrella.l'41 By 2014, the total number of acupuncture randomized controlled trial
(RCT) has increased dramatically and accounted for 20.3% of all acupuncture studies!!.

Since 2010, over 1,000 acupuncture RCTs were published annually, with the total number
exceeding 10,000 to date.[®]

Acupuncture's treatment effect varies largely across trials.l”> 8 Efforts to determine factors
associated with effect size in acupuncture RCTs have reported conflicting findings. For
example, Vickers et al. reported that, in studies of chronic pain, penetrating sham versus non-
penetrating and non-needle sham control showed larger treatment effects.[’) However, other
studies reported that the effect of acupuncture in pain studies was unrelated to the type of sham

acupuncture [1% 111" Some found the total number of acupuncture treatments!!!-13l, frequency of

treatment sessions!'¥l, and acupuncture type (manual acupuncture versus electroacupuncture) [l

were significant factors of the treatment effect whereas others did not.[* 3] The reason may be
related to little data variation[!3], small number of included studies'? !4, and variation of the
clinical areas and settings investigated!!% 1 161,

To improve acupuncture RCTs’ design, and optimize acupuncture interventions’ clinical
effectiveness, we conducted this meta-epidemiological study, including acupuncture RCTs
published between 2015 to 2019 across therapeutic areas and outcomes, and explored the
factors of acupuncture's treatment effects. We aim to a) identify factors regarding patient,
acupuncture, comparator, outcome, and methodology that impact the magnitude of the
treatment effect of acupuncture therapies and b) explore to what extent the factors impact the
treatment effect across therapeutic areas.

METHODS

Definitions

We define acupuncture therapies based on the World Health Organization definition:

Acupuncture literally means to puncture with a needle. However, there may also involve the
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application of other kinds of stimulation to certain points''’l. The study addressed commonly
used acupuncture modalities, including manual acupuncture, electroacupuncture (electro-
acupuncture), laser acupuncture, transcutaneous electrical acupoint stimulation (TEAS),
acupressure, traditional body needling, ear (auricular) acupuncture, and scalp acupuncture.
We define sham acupuncture as an intervention with a minimal treatment effect designed to
blind patients as they received real acupuncture ['8]. Often sham acupuncture includes
'placebo’ needles with a blunt collapsing tip that does not penetrate the skin, real acupuncture
but inserted at non-acupuncture points, or true acupuncture points but not targeting the
intended disease. Non-needle sham can be detuned lasers, deactivated transcutaneous electric
nerve stimulation devices, or less pressure on acupuncture points.

We define a patient-important outcome as one in which the patient would be interested,
despite the risk, burden or cost, were it the only outcome to improve with an intervention(!?],
To differentiate from individual outcomes (e.g., dysphagia), we define a construct as a
category of patient-important outcomes (e.g., functional status).

We define a therapeutic area as a class of related diseases or conditions based on modified
ICD-11 criteria (e.g., Neurology). In this study, the classification of the therapeutic areas
targeted disease or conditions for which patients seek acupuncture treatment. For example, if
an acupuncture RCT investigated post-stroke depression, we would classify the RCT into
“Mental health” rather than “Neurology”.

Literature Search

In collaboration with clinical and methodological experts, a medical information specialist
developed a search strategy that included PubMed, Embase, the Cochrane Central Register of
Controlled Trials, and 4 Chinese databases, including China National Knowledge
Infrastructure (CNKI), Wanfang Database, VIP Database for Chinese Technical Periodicals
(VIP) and China Biology Medicine disc (CBM). We searched acupuncture RCTs published
from 2015 January to 2019 December with no language restrictions. The detailed search

strategy is presented in eAppendix 1 in the supplement.
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Eligibility criteria
Eligible studies fulfilled the following inclusion criteria:
e RCT defined by authors
e Reported at least one of two sets of comparisons: acupuncture versus no intervention,
sham acupuncture or waiting list; or acupuncture plus other interventions versus other
interventions with or without sham acupuncture. The other interventions must be
conventional medical treatment and identical in both intervention and control groups.
e Reported at least one patient-important outcome
e Randomized over 100 individuals
e Appeared in a peer-reviewed journal publication in any language
We excluded conference abstracts, letters, commentaries, editorials, protocols, non-human
trials, cluster RCTs, n-of-1 trials, cost-utility studies, secondary analyses of RCTs, reviews,
and meta-analyses, RCTs in which control groups received any traditional Chinese medicine
(TCM) related therapies (e.g., acupuncture, moxibustion, scraping, cupping, bloodletting,
acupoint catgut embedding, massage, Chinese herbal medicine) and studies in which tables
and text reported contradictory results on the selected outcomes.
Study selection
We exported Chinese citations to Endnote X9.0 and English citations to a web-based software
(https://collaboratron.epistelab.com/) for eligibility screening. To conduct, independently and
in duplicate, title and abstract and full-text screening, a team of 16 Chinese and 22 English
reviewers worked in pairs using standardized forms with detailed instructions. To ensure
screening quality, reviewers participated in a calibration exercise prior. If needed, reviewers
resolved disagreements through discussion or arbitrated by a third party.
Generation and ranking of the factors that impact treatment effect
We first, through the literature review and consultation with acupuncturists, generated a list of
potential factors that might be associated with the magnitude of effect resulting in 13

methodological factors and 26 clinical factors. To ensure our list was comprehensive, and to
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rank the importance of the factors, we conducted an online survey using Wenjuanxing
(www.wjx.cn) among a global panel (n=27) composed of acupuncture trialists,
acupuncturists, surgeons, trial methodologists, patients, and statisticians. The survey results
added 7 factors, and we finally included 46 factors (eAppendix 2 in the supplement) in the
meta-regression analyses.

Data extraction

We classified patient-important outcomes into six constructs (box1).

Box 1

1. Mortality

II. Major events include morbid events (e.g., incidence of myocardial infarction,fracture,
stroke) , recurrence (e.g., the recurrence of facial spasm) or or fertilization-related events
(e.g., live birth rate).

IT. Pain (e.g., low back pain)

IV. Non-pain symptoms (e.g., nausea and vomiting)

V .Quality of life (e.g., health-related quality of life)

VI. Functional status (e.g., dysphagia)

To select outcomes, we first extracted all patient-important outcomes, classified them into the

six constructs (box 1), and then, within constructs, classified each outcome into therapeutic
areas (we will refer to these as subconstructs). For example, for the non-pain symptoms
construct, reviewers classified nausea and vomiting into "gastroenterology". We retained the
subconstructs, including 30 studies or more.

Within each construct /subconstruct, for each outcome, we calculated the number of studies

reporting the outcome. If one study reported multiple outcomes within the same subconstruct,

we extracted the more frequently reported outcome across all studies. When studies reported
the same outcome measured by different instruments, we selected the most frequently

reported instrument for that outcome across all studies.
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If the above process excluded either the primary outcome or the first patient-important
outcome in the result, in addition to the outcomes selected through that process, we also
included the first patient-important or primary outcome reported in the result section.

For multiple-arm RCTs, we considered only those comparisons that met eligibility criteria.
For RCTs with multiple follow-up times, we selected the outcome both at the end of treatment
and at the longest follow-up time in which the loss to follow-up rate was 20% or less.
Following a calibration exercise, a team of 10 reviewers, working in pairs, independently
extracted data and resolved discrepancies through discussion. If they could not reach a
consensus, an arbiter resolved the conflict.

For outcome selection, three pairs of reviewers reviewed all included studies selecting
outcomes. After completing the outcome selection and discussing as necessary to come to an
agreement, reviewers extracted data on the pre-selected outcomes.

For each trial, reviewers extracted the number of randomized and analyzed participants, data
on all factors, and recorded the selected outcomes' effect estimates. Risk of bias was assessed
using the Cochrane Collaboration tool.[?%! For dichotomous outcomes, we collected the
number of events and for continuous outcomes, point and associated variabilities, ranges, and
directions. To extract data from figures in which the data were unavailable in the text or
tables, we used GetData Graph Digitizer 2.25 (by Mark Mitchell) software.

Statistical analysis

Depending on the data distribution, we summarized data using means and standard deviations,
or medians and interquartile ranges. For statistical tests, we used a threshold p-value of 0.05
to indicate a statistical significance. To combine the outcomes from different measurement
scales, we applied the standardized mean difference (SMD). A positive SMD indicated a

beneficial effect. The variance of SMDI[?!l was given by
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where n; and n, were the sample sizes of the acupuncture therapies group and the control
group, respectively. For the dichotomous outcome, by the method of Hasselblad and
Hedges[?!: 2?1, we converted the calculated log odds ratio to SMD using

d = LogOddsRatio X %
where 7 is the mathematical constant (approximately 3.14159). The variance of SMD was
obtained by

3
Vi = Viogoddsratio X =

We initially considered 46 variables (eAppendix 2 in the supplement) to investigate factors
that might influence the SMD among the RCTs. However, 26 variables were excluded from
the multivariate analysis because they were missing in more than 90% of the studies
(eAppendix 3 in the supplement). To detect possible multicollinearity, we calculated the
Cramer's V statistics [?>24 (ranges 0 to 1) between every pair of the variables using a
threshold of 0.70. When excessive collinearity existed, we excluded those variables from the
regression analysis (eAppendix 3 in the supplement).

To account for the heterogeneity between the studies and the dependency of the multiple
outcomes within a study, we used a meta-regression in three-level random-effects mixed
model 2°-27] to simulate the sampling variation for each effect size (level one), variation over
outcomes within a study (level two), and variation over studies (level three). The dependent
variable was the SMD of the acupuncture therapies. The independent variables were the study
level factors treated as fixed effects.

We had three different specifications in conducting the analyses. The first specification was
an empty model with no independent variables to test heterogeneity of effect sizes at the study
and outcome levels. The second specification (primary analysis) was a multivariable analysis
that estimated the effects of the multiple independent variables associated with the SMD. To
ensure sufficient power for the estimation, we determined the number of independent

variables included in the model by applying the rule of 10 observations per variable. If no

10
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enough sample would contain all independent variables, a hierarchical list of variables was
used to determine the priority of entry into the model. The third specification was a
univariable analysis with a single factor each time.

To limit the influence of outliers and provide the resistant (stable) results, we incorporated the
robust regression approach 28 to the three-level random-effects mixed model for the analysis
and used the difference of the least-squares means of the SMDs (or the difference of adjusted
SMDs) to indicate the effect of a factor. We used 0.2 and 0.4 as the thresholds to name small,
moderate, and large (<0.2 as small, 0.2-0.4 as moderate, >0.4 as large) for the effect.

We conducted all the analyses in SAS, version 9.4.

Patient and Public Involvement

The online survey on potential factors involved empirical data and input from a global

panel that included patients.

RESULTS

The search yielded 169,406 studies, of which 6530 proved eligible. We retrieved and screened
the full texts, excluded 5946 ineligible studies, and finally included 584 studies. (Figure 1)
Characteristics of included studies

The 584 eligible studies published between 2015 and 2019 reported 1304 effect estimates that
met our relevance criteria. eTables 1.1, 1.2 and 1.3 in the supplement show the basic and
clinical characteristics ( classification of acupuncture treatment frequency, duration, and the
total number of treatments provided in eAppendix 4), and risk of bias of included studies,
respectively. Over 90% of the trials (n=540, 92.5%) were conducted in China. Of the 584
studies, 444 (76%) tested traditional Chinese acupuncture, and 313 (53.6%) used manual
acupuncture. Acupuncture was the add-on intervention in 564 studies (96.8%), and 542
studies (92.8%) used other interventions as control. Some variables were important but poorly

reported and thus excluded from the multivariable analysis.

11
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Included RCTs had a high risk of bias. For example, over 90% of the RCTs were labeled as
inadequate or probably inadequate allocation concealment (n=536, 91.8%); close to 90% of
the trials did not report any allocation concealment approaches (524, 89.7%).

The extent of the heterogeneity of the acupuncture's treatment effect when compared to
sham or no acupuncture control (unconditional model-specification 1)

We applied a robust mixed model without exploratory variables to examine the effect sizes'
variations at study and outcome levels and observed significant heterogeneity (p < 0.0001).
This finding provided a basis for the multivariable analysis to further explore the influencing
factors of heterogeneity.

Assessment on factors influencing acupuncture treatment effect (multivariable analysis -
specification 2)

Of the 46 factors, 20 met our criterion of <10% of missing (retained at least 526 studies or
1174 outcomes) factor data. The Cramer's V assessments for multicollinearity assessment
further excluded publication language, journal impact factors, trial registration, therapeutic
areas and blinding of participants due to the high association with other independent variables
(Cramer's V statistic > 0.7, eAppendix 3 in the supplement); thus resulted in 15 variables that
were eventually included in the analysis (eAppendix 5 in the supplement).

The multivariable analysis, including 1133 effect estimates from 508 studies, identified 5
significant factors: type of outcome, acupuncture type, frequency of treatment sessions,
number of centers, and funding availability (Table 1).

Compared to major events outcomes, effects proved larger in quality of life (large magnitude,
difference of adjusted SMDs 0.51, 0.24 to 0.77; P<0.001), pain (large magnitude, 0.48, 0.27
to 0.69; P<0.001), function (large magnitude, 0.41, 0.21 to 0.61; P<0.001), and non-pain
symptoms (moderate magnitude, 0.32, 0.12 to 0.52; P<0.001). Compared to non-pain
symptoms, effects proved larger in pain (small magnitude, 0.16, 0.04 to 0.27; P=0.01). Single
center, compared to multicenter, was associated with moderately larger effects (0.38, 0.10 to

0.66; p=0.01). Penetration acupuncture (i.e., manual acupuncture and electroacupuncture),

12
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compared to non-penetration type of acupuncture (i.e., laser acupuncture, TEAS and
acupressure), was associated with moderately larger effects (0.34, 0.15 to 0.53; P<0.001).
High frequency acupuncture treatment sessions, compared to low frequency, was associated
with larger effects of small magnitude (0.19, 0.03 to 0.35; P=0.02). Compared to reported
funding, effects proved larger of small magnitude in studies that did not report funding (0.12,
0 to 0.25; P=0.03). (Figure 2, eTable 2 in the supplement)

Assessment on factors influencing acupuncture treatment effect (univariable analysis -
specification 3)

Univariable analysis for independent variables excluded from the multivariable analysis
In univariable analysis, of 31 independent variables excluded from the multivariable analyses,
17 were statistically significant factors (Table 2). However, these significances may be
attributed to extremely large sample sizes and/or the absence of the other strong predictors in
the model.

eTable 3 in the supplement presents the effect sizes of significant factors impacting
acupuncture's effect in univariable analysis (excluded from multivariable analysis).
Significant factors in multivariable versus univariable analyses

Of the 15 independent variables, multivariable analysis proved five significant factors
associated with the magnitude of effect; in contrast, univariable analysis proved 14 (Table 2).
DISCUSSION

Principal findings

We conducted a meta-epidemiological study including 1304 effect estimates from 584 RCTs.
Our robust three-level mixed multivariable analyses identified five significant factors that
impacted the magnitude of the acupuncture effect. Acupuncture produced the largest
treatment effect on quality-of-life, followed by function, pain, non-pain symptoms, and major
events. Penetration acupuncture induced a larger effect than non-penetration acupuncture.
High-frequency acupuncture sessions, single-centered acupuncture RCTs, and acupuncture

RCTs that did not report funding are associated with larger effects.

13
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Strengths and limitations of the study

This study is the first three-level multivariable meta-epidemiological analysis that included
the largest number of RCTs across all therapeutic areas, exploring factors associated with
acupuncture’s treatment effect. Hence, the rigorous study provided robust results on critical
design factors for acupuncture trialists to consider when designing future RCTs. This study
provided a favorable type of acupuncture and treatment regimen for patients, clinicians, and
policymakers to achieve acupuncture’s maximum treatment effect for clinical and health system
decisions. Our study has several strengths. Firstly, our study is highly patient-centered and
clinically relevant. To ensure the conclusion from our study is the most pertinent for
healthcare decision-making, we included only patient-important outcomes. We consulted a
group of international clinicians, researchers, and patients when choosing the independent
variables.

Secondly, we constructed a robust three-level mixed model multivariable analysis to adjust
for multiple variables to reduce the potential bias raised from the univariable analysis. To deal
with the collinearity and substantial amount of outlier and influential values in our datasets,
we used Cramer's V and the weighting approach of robust regression.

Thirdly, our study has a high methodological rigor. We worked with an experienced medical
librarian to develop a systematic and exhaustive search strategy. Teams of reviewers then
screened and extracted data independently and in duplicate, with third-party adjudication of
disagreement.

Our study has several limitations. Firstly, we used a cut-off value of 0.7 in Cramer's V
statistics to identify collinearity, and when applicable, dropped the less important independent
variable. Others might find a cut-off of 0.7 being too stringent and therefore left out too many
independent variables from the multivariable model. Secondly, acupuncture RCTs poorly
reported the risk of bias and acupuncture techniques related factors. Thus, we could not

include some important independent variables such as practitioners' experience in the

14
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multivariable analyses. Finally, some factors (e.g., country, trial registered) distributed
extremely imbalanced, limiting the results' generalisability.

Comparison with other studies

Previous studies®-'! 12-15] typically performed univariable analyses in a small number of
studies (5 to 39 trials) and identified 15 significant factors, including ten clinical, one
methodological, and four other factors. Although our univariable analyses confirmed all these
factors, the multivariable analyses identified only five significant factors.

An individual patient data meta-analysis (IPDMA) on chronic pain trials found the total
number of acupuncture treatments was a significant factor [ '3l and more treatment sessions
were associated with better effects when comparing acupuncture to no acupuncture controls.
Meta-regression studies also revealed the same results.!'!-131 However, due to a considerable
amount of studies that didn't report the number of treatment sessions, we could not include
total number of acupuncture treatment sessions in our multivariable analysis.

One study suggested treatment frequency as a significant predictor for tension-type headaches
(more frequent treatment, larger effects)['*] while others did not.- 13! In our multivariable
analyses, the frequency of treatment sessions proved a significant factor. Some studies
included homogeneous treatment frequency [ 131 whereas others included varied frequency,
leading to different findings.

For the type of sham acupuncture, the IPDMAP- 3] reported that compared to non-penetrating
and non-needle sham, penetrating needle sham associated with a larger effect. In contrast, a
systematic review!!”] found no association between the type of sham and acupuncture's
treatment effect. Similarly, our multivariable analyses did not identify the type of sham as a
significant factor.

Implications for practice and research

When feasible and acceptable, patients, clinicians, and policymakers should consider using

penetrating over non-penetrating types of acupuncture with more frequent treatment sessions.
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Identifying significant factors for acupuncture's treatment effect in trials has important
implications for future trials design and conducting secondary analyses. When trialist
collaboration designs an acupuncture trial: 1) they should follow Consolidated Standards of
Reporting Trials (CONSORT)?’l and STandards for Reporting Interventions in Clinical Trials
of Acupuncture (STRICTA) 139 reporting guidelines, especially for those that might impact
the treatment effect (random sequence generation and allocation concealment, acupuncture
technique related information, practitioners related information, and the source of funding); 2)
consider the quality of life outcome more often; 3) carefully choose the type of acupuncture,
frequency of treatment sessions, choice of single or multicenter as those impact the treatment
effect. When exploring factors associated with acupuncture's treatment effect, researchers
should use multivariable analyses over univariable analyses to avoid confounding variables
caused biases. Researchers can further investigate factors excluded from multivariable

analyses (e.g., practitioners' expertise).
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Figure 2 Forest plots of significant factors in the multivariable analysis
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Table 1 Multivariable meta-regression analysis

Factors Significance

Acupuncture type N

Acupuncture regimen

Frequency of treatment sessions N

Style of acupuncture

Type of outcome N

Type of control group

The course of disease (chronic or acute)

Random sequence generation

Allocation concealment

Blinding of outcome assessors

Sample size

Number of centers N
Funding available v
Country
Type of journal

Notes :

\ The factor is a significant predictor (p<0.05).

Blank: The factor is not a significant predictor.
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1
2
3 Table 2 Univariable meta-regression analysis
4
5 Factors Significance
6
7 Total number of acupuncture treatments N
8
9 Type of acupuncture stimulation N
10
11 Source of acupuncture regimen N
12
13 Duration of treatment_chronic N
14
15 Duration of treatment_acute
16
17 Education or training of practitioners N
18
19 Acupuncturist experience
20
21 Type of comparisons N
22
23 Therapeutic area N
24
25 Blinding of participants N
26 .
27 Longest follow-up time N
28 -
29 Missing data reported N
30 - —
31 The proportion of missing data N
32 - —
33 Trial registration N
34 —
35 Language of publication N
g? Type of funding N
gg Journal Impact factor N
40 — —

Stratification or block randomization N
41
2; Needle retention time(20min)
44 -

Needling angle
45 sans
46 Depth of insertion
47
48 Number of needles used
49
50 De qi
51
52 Patient expectation N
53
54 Acupuncture-specific patient-practitioner
55
56 interactions
57
58 Ever received acupuncture
59
60
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Location of needles

The clinical specialty of practitioners

Acupuncture manipulation after needles inserted

Needling direction

Intensity of stimulation

Acupuncture type*

Acupuncture regimen *

Frequency of treatment sessions *

Style of acupuncture *

Type of outcome *

Type of control group*

< | 2| <2| <

The course of disease (Chronic or acute) *

Random sequence generation *

Allocation concealment*

Blinding of outcome assessors *

Sample size*

Number of centers *

Funding available*

Country *

Type of Journal *

< | 2| 2| 2] < <2 <2| <| <

Notes:

\ The factor is a significant predictor (p<0.05).

* Included in the multivariable analysis.

Blank: The factor is not a significant predictor.
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‘ Records identified from database search (n =169406) ‘

9 —>| Duplicate excluded (n =89859) ‘

10 ‘ Records screened by titles and abstracts (n =79547) ‘

12 4.‘ Records excluded (n =73017) ‘

14 ‘ Full-text articles assessed for eligibility (n =6530) ‘

15 Excluded (n =5946)

16 Duplicates (n=15)

17 Non-eligible publication year (n=1)
Abstract only (n=9)

18 Not a randomized controlled trial (n=837)
Non-eligible intervention (n=728)

19 Non-eligible comparator (n=689)

20 Non-eligible comparison (h=23)

Non-eligible outcome (n=829)

Animal study (n=1)

22 Sample size no more than 100 (n=2781)

Cross-over study (n=8)

23 Wrong data (inconsistent results between tables

24 and texts) or no available variability (n=25)

Studies included (n =584)

27 Fig 1 Study selection flow diagram

31 296x209mm (96 x 96 DPI)

60 For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

"yBuAdoo Ag palosloid 1senb Ag 20z ‘8¢ Iudy uo jwoo"fwg uadolwg//:dny wouy papeojumoq Zzoz 1snbny 6Z Uo /£Z090-T202-uadolwa/9eTT 0T Se paysiignd 1s1y :uado rINg


http://bmjopen.bmj.com/

oNOYTULT D WN =

BMJ Open

Overall - Multivariable Analysis (508 studies/1133 observations) Difference of adjusted SMD (95% CI)

Type of outcome

Quality of life vs. Major events —_— 0.51(0.24, 0.77)

Pain vs. Major events — 0.48 (0.27, 0.69)

Function vs. Major events —— 0.41(0.21, 0.61)

Non-pain symptoms vs. Major events —_— 0.32 (0.12, 0.52)

Pain vs. Non-pain symptoms — 0.16 (0.04, 0.27)

Function vs. Non-pain symptoms —— 0.09 (0, 0.19)
Number of centers

Single center vs. Multicenter _ 0.38 (0.10, 0.66)
Type of acupunture stimulation

Penetration vs. Non-penetration B 0.34 (0.15, 0.53)
Frequency of treatment sessions

High vs. Low — 0.19(0.03, 0.35)
Funding available

Not reported vs. Reported —— 0.12 (0, 0.25)

0 5 1

Fig 2 Forest plots of significant factors in the overall multivariable analyses
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number of treatments
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eAppendix 1 Search strategy

1.

MEDLINE via PubMed Strategy

((electroacupuncture or "acupuncture”[mesh terms] or "acupuncture"[all fields] or
"acupuncture therapy”[mesh terms] or "acupuncture therapy"[all fields] or auricular
acupuncture or auricular needle or ear acupuncture or auricular plaster therapy or
transcutaneous electric nerve stimulation or tens or electric stimulation therapy or laser
acupuncture or auricular point sticking or acupressure or dry needle or scalp acupuncture or
scalp sensory or scalp stimulation or filliform needle or filiform needle) and (randomized
controlled trial or Controlled Clinical Trial or placebo[Title/Abstract] or sham[Title/Abstract]
or randomized[Title/Abstract] or randomly[Title/Abstract] or trial[Title/Abstract] or
groups[Title/Abstract])) not (animals NOT humans) and (*2015/01/01"[date - publication] :
"2019/12/31"[date - publication])

EMBASE Search strategy

(‘electroacupuncture'/exp OR electroacupuncture OR ‘acupuncture therapy/exp OR
‘acupuncture therapy’ OR ((‘acupuncture'/exp OR acupuncture) AND (‘therapy/exp OR
therapy)) OR ‘acupuncture moxibustion' OR ‘acupuncture moxibustion'/exp OR
(Cacupuncture'/exp OR acupuncture) AND moxibustion) OR ‘"auricular acupuncture/exp OR
‘auricular acupuncture' OR (auricular AND (‘acupuncture'/exp OR acupuncture)) OR ‘auricular
needle’/exp OR ‘auricular needle' OR (auricular AND (‘needle'/exp OR needle)) OR ‘ear
acupuncture'/exp OR 'ear acupuncture' OR ((‘ear'/exp OR ear) AND (‘acupuncture'/exp OR
acupuncture)) OR ‘auricular plaster therapy' OR (auricular AND (‘plaster'/exp OR plaster)
AND (‘therapy'/exp OR therapy)) OR 'transcutaneous electric nerve stimulation'/exp OR
'transcutaneous electric nerve stimulation' OR (transcutaneous AND electric AND (‘'nerve'/exp
OR nerve) AND (stimulation'/exp OR stimulation)) OR tens OR ‘electric stimulation
therapy'/exp OR ‘electric stimulation therapy’ OR (electric AND (‘stimulation/exp OR
stimulation) AND (‘therapy'/exp OR therapy)) OR ‘laser acupuncture’/exp OR ‘laser
acupuncture’ OR (('laser/exp OR laser) AND (‘acupuncture'/exp OR acupuncture)) OR
‘auricular point sticking' OR (auricular AND point AND sticking) OR ‘acupressure'/exp OR
acupressure OR 'dry needle’ OR (dry AND (‘needle/exp OR needle)) OR ‘'scalp
acupuncture'/exp OR 'scalp acupuncture' OR (('scalp'/exp OR scalp) AND (‘acupuncture'/exp
OR acupuncture)) OR 'scalp sensory' OR (('scalp'/exp OR scalp) AND (‘sensory'/exp OR
sensory)) OR ‘'scalp stimulation' OR ((‘scalp'/exp OR scalp) AND (‘'stimulation'/exp OR
stimulation)) OR ‘filliform needle' OR (filliform AND (‘needle’/exp OR needle)) OR ‘filiform
needle' OR (filiform AND (‘needle’/exp OR needle))) AND (‘randomized controlled trial'/exp
OR 'randomized controlled trial' OR (randomized AND controlled AND ('trial'/exp OR trial))
OR ‘controlled clinical trial/exp OR ‘controlled clinical trial' OR (controlled AND
(‘clinical'/exp OR clinical) AND (‘trial'/exp OR trial)) OR ‘placebo'/exp OR placebo OR sham
OR randomized OR randomly OR 'trial'/exp OR trial OR groups) AND ‘human‘/exp NOT
‘animal’/de NOT 'rat/exp NOT 'mouse/exp AND (2015:py OR 2016:py OR 2017:py OR
2018:py OR 2019:py)

CENTRAL
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® Title Abstract Keyword

(electroacupuncture OR acupuncture OR auricular needle OR auricular plaster

therapy OR transcutaneous electric nerve stimulation OR electric stimulation

therapy OR auricular point sticking OR acupressure OR dry needle OR scalp

sensory OR scalp stimulation OR filiform needle OR tens) AND (randomized

controlled trial OR controlled clinical trial OR placebo OR sham OR randomized

OR randomly OR trial OR groups) NOT (animal or rat or mouse)

® Publication year: from 2015 to 2019
4. CNKI search strategy [Chinese database]

English translation from Chinese version
® Professional retrieval :
(SU=("acupuncture'+'electroacupuncture'+'acupuncture and moxibustion'+'laser
acupuncture'+'transcutaneous electric'+'transcutaneous nerve'+'electric
stimulation'+'electroanalgesia’+'body acupuncture'+'auricular acupuncture'+'scalp
acupuncture'+'filiform needle'+'dry needle'+"auricular point
sticking'+'acupressure'+'laser acupoint irradiation'+'transcutaneous electric stimulation
treatment'+'transcutaneous electric stimulation nerve'+'transcutaneous electric
stimulation'+'acupuncture treatment'+'acupuncture and moxibustion
therapy'+'transcutaneous nerve electric stimulation'+'laser
acupoint’-'animal’-'rat'-'mouse’) OR
Tl=("acupuncture'+'electroacupuncture'+'acupuncture and moxibustion'+'laser
acupuncture'+'transcutaneous electric'+'transcutaneous nerve'+'electric
stimulation'+'electroanalgesia'+'body acupuncture'+'auricular acupuncture'+'scalp
acupuncture'+'filiform needle'+'dry needle'+"auricular point
sticking'+'acupressure'+'laser acupoint irradiation'+'transcutaneous electric stimulation
treatment'+'transcutaneous electric stimulation nerve'+'transcutaneous electric
stimulation'+'acupuncture treatment'+'acupuncture and moxibustion
therapy'+'transcutaneous nerve electric stimulation'+'laser
acupoint’-'animal’-'rat'-'mouse’) OR
KY=("acupuncture'+'electroacupuncture'+'acupuncture and moxibustion'+'laser
acupuncture'+'transcutaneous electric'+'transcutaneous nerve'+'electric
stimulation'+'electroanalgesia’+'body acupuncture'+'auricular acupuncture'+'scalp
acupuncture'+'filiform needle'+'dry needle'+'auricular point
sticking'+'acupressure'+'laser acupoint irradiation'+'transcutaneous electric stimulation
treatment'+'transcutaneous electric stimulation nerve'+'transcutaneous electric
stimulation'+'acupuncture treatment'+'acupuncture and moxibustion
therapy'+'transcutaneous nerve electric stimulation'+'laser
acupoint’-'animal’-'rat'-'mouse’) OR
AB=("acupuncture'+'electroacupuncture'+'acupuncture and moxibustion'+'laser
acupuncture'+'transcutaneous electric'+'transcutaneous nerve'+'electric
stimulation'+'electroanalgesia’+'body acupuncture'+'auricular acupuncture'+'scalp
acupuncture'+'filiform needle'+'dry needle'+'auricular point

3
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sticking'+'acupressure'+'laser point irradiation'+'transcutaneous electric stimulation
treatment'+'transcutaneous electric stimulation nerve'+'transcutaneous electric
stimulation'+'acupuncture treatment'+'acupuncture and moxibustion
therapy'+'transcutaneous nerve electric stimulation'+'laser
acupoint'-'animal’-'rat'-'mouse’)) AND (SU="random’ or TI="random’ or KY="random'
or AB="random’)

Note: SU=subject, TI=title, KY=keyword, AB=abstract

® Publication date: from 2015-01-01to 2019-12-31.

Chinese version
o LIKE:
(SU=CEF I+ FLEF + 5T R+ BOBEN + 2 B FiU 28 J f 28+ s RO+ H LB+ R T+ B+ sk
R+ R B U e+ R R O G TR HR S+ 22 B FEURINEOR T+ 28 B FURIN o 42
2 R HURIBC BT IR TT R SR ITE A B A A F I+ O A B BRY) OR TI=(%f
HHLE R R HOGEN A R R AR I LR AR Sk 2
T+ B R+ 7 4% Fe + O TR B S + 48 B BRI 9T+ 48 B LRI 2+ 8 R
TP+ EERNG ST+ B RITIE A A2 FRNEC+ O A -3 - YY) OR KY =(EH '+ FL g
WEF R BOCEN A R A AR RO LR AR B S A 2 A T
LG R+ AL % e+ 0 7S B S + 28 B PR S0 o7+ 48 B PR TR 48+ 48 R R TR+
EFRNGTT B RITIR A AR RO A B Y- B OR AB=(F )+ FL BT+ 5
R+ POCE 2 J U+ 28 e AP 48+ B+ F R+ AR+ B A+ Sk B = A HLX
I "+ R e He O T HR SR+ e FRINBOIR T+ 28 B H RO 28+ 8 1 PRI IR+
TBIT+HEERITIE G A BRI+ BOG AL -3 - ) AND (SU="BEAL' or TI="BlHL' or
KY="FEHL" or AB="EHL")
e SU=F, TI=#i4, KY=JCHE, AB=fj%
® RFfIE] (Publication date): 2015-01-01 % 2019-12-31.

5. Wanfang search strategy [Chinese database]
English translation from Chinese version

® Professional retrieval:
(Title OR Keyword:(“electroacupuncture” OR “laser acupuncture” OR
“transcutaneous electric” OR “transcutaneous nerve” OR “electric stimulation” OR
“electroanalgesia” OR “body acupuncture” OR “auricular acupuncture” OR “scalp
acupuncture” OR “filiform needle” OR “dry needle” OR “auricular point sticking”
OR “acupressure” OR “laser acupoint irradiation” OR “tens” OR “analgesic skin
electrical stimulation” OR “acupuncture treatment” OR “acupuncture and
moxibustion therapy”) OR Abstract:( “electroacupuncture” OR “laser acupuncture”
OR “transcutaneous electric” OR “transcutaneous nerve” OR “electric stimulation”
OR “electroanalgesia” OR “body acupuncture” OR “auricular acupuncture” OR
“scalp acupuncture” OR “filiform needle” OR “dry needle” OR “auricular point
sticking” OR “acupressure” OR “laser acupoint irradiation” OR “tens” OR “analgesic
skin electrical stimulation” OR “acupuncture treatment” OR “acupuncture and

4
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moxibustion therapy”) OR Title OR Keyword:(“acupuncture and moxibustion” OR
“acupuncture”) OR Abstract:( “acupuncture and moxibustion” OR “acupuncture”))
AND (Title OR Keyword:“random” OR Abstract:“random”) NOT (Title OR
Keyword:(“animal” OR “rat” OR “mouse”) OR Abstract:( “animal” OR “rat” OR “mouse”))
Publication type: Journal articles.

Publication date: from 2015to 2019.

Chinese version

A

(R 44 BB :(“FRLAT” OR “WOBET” OR “4 7 Hi” OR “£8 4125 OR “HLfII¥L” OR “Hi
1EJ” OR “/&%1” OR “HAF” OR “k%H” OR “Z41” OR “F4F” OR “H-/Ul K OR “/Xf
I OR “HO/C R OR “tens™ OR “HU Itk IR OR “41iA77” OR “ 2077
A7) OR FHEL(“HLET” OR “BOtAR” OR “4 JZHL” OR “Z2 BAHZE” OR “HLMIEL” OR “HL
1EJ#” OR “fR%1” OR “HAF” OR “SkEF” OR “Z4” OR “F41 OR “H-7Ulfi £ OR “7UAL
F2 R OR “BWOLIA B OR “tens” OR (R Bz STk LI OR “#H VAT OR “4t 27
1£7) OR 844 B EEIA]:(“£F 72 OR “£13I”) OR HHEL(“£F &> OR “£1H”)) AND (@4
BORHE R “BEAL” OR 4 ZL:“BENL) NOT (44 B oct ). (“3h%” OR “B”) OR 4§ Z:(“3)
Y’ OR “§”))

SCHRZE T (Publication type):  #AT& 3 (Journal articles).

R ZmtE (Publication date): 2015 % 2019.

VIP search strategy [Chinese database]

English translation from Chinese version

Retrieval type search:

(U=(electroacupuncture OR laser acupuncture OR transcutaneous electric OR
transcutaneous electric  stimulation treatment OR transcutaneous electric
stimulation nerve OR transcutaneous electric stimulation OR transcutaneous nerve
OR electric stimulation OR electroanalgesia OR body acupuncture OR auricular
acupuncture OR scalp acupuncture OR filiform needle OR dry needle OR auricular
point sticking OR acupressure OR laser acupoint irradiation OR “tens” OR analgesic
skin electrical stimulation OR acupuncture treatment OR acupuncture and
moxibustion therapy OR transcutaneous nerve electric stimulation OR laser
acupoint) OR M=(acupuncture and moxibustion OR acupuncture) OR
R=(acupuncture and moxibustion OR acupuncture)) AND (M=random OR R=random)
NOT (M=(animal OR rat OR mouse) OR R=(animal OR rat OR mouse))

Note: U=all fields, M=title/keyword, R=abstract

publication date: from 2015 to 2019.

Chinese version

for g AR

(U=(F4EF OR ¥Ot% OR & OR &R HHIEIAIT OR &R M4 OR &
R OR &% OR LM OR HiILJE OR A% OR HAF OR k4l OR

5
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ZEF OR T4 OR HyUIEE OR JUfzi%HE OR WO /ALIES OR “tens” OR #HJFE Y
BRI OR &FHIVAITY OR 41 4&J7ik OR &R sh& wifili# OR ok /sfr) OR
M=(¥% OR %[#i]) OR R=(fF% OR %Il)) AND (M=BE#L OR R=FfiHl) NOT (M=(3))
¥ OR ) ORR=(z1% OR H))
e FERRNST US{TE 7B M=Ei4 s ociia . R=3CH

® [if[E[RE (publication date): 2015 % 2019.

7. CBM search strategy [Chinese database]
English translation from Chinese version:

#1 [Rapid retrieal] acupuncture OR electroacupuncture OR auricular acupuncture OR
scalp acupuncture OR body acupuncture OR filiform needle OR acupuncture and
moxibustion OR acupuncture and moxibustion therapy OR transcutaneous nerve
electric stimulation OR transcutaneous nerve OR electric stimulation OR laser
acupuncture OR auricular point sticking OR dry needle OR acupressure OR laser
acupoint irradiation OR acupuncture therapy OR electric stimulation therapy
(publication date: 2015-2019)

#2 [ Subject retrieval ] acupoint, auricular acupuncture (publication date: 2015-2019)

#3 [Rapid retrieal ] randomized controlled trial OR randomized controlled study OR randomized
controlled clinical OR multicenter study OR multicenter clinical OR multicenter (publication
date: 2015-2019)

#4 [Rapid retrieal ] animal OR rat OR mouse (publication date: 2015-2019)

#5 (#1 or #2) and #3

#6 (#1 or #2) and publication type (randomized controlled trial OR multicenter study)

#7 (#5 or #6) not #4

Chinese version:

#1 [P iR RS £ OR HiE OR HAF OR kit OR A% OR =% OR #f%& OR
BRITiE OR &Ml OR &Mz OR Hfilik OR WULE OR HIUWHK
OR 4%t OR JUfz#%/k OR BWOGNALMUF OR £Hfilyrik OR HMIEYTE  (IfE:
2015-2019)

#2 [ FHZRREY 7z, B4 (iFE: 2015-2019)

#3 [PUER 2R Y BENUE RS OR FEHLXTHRHF 7T OR BEALN IR OR 2 AL 7t
OR ZHuLilm/k OR ZHul» (A 2015-2019)

#4 [POERZIREY: 209 OR KR OR /M OR B (HF[A]: 2015-2019)

#5 (#1 or #2) and #3

#6  (#Llor#2) and SCHRZRMUIR & (BEALXHRLS . 2 H0ms)

#7 (#5 or #6) not #4
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eAppendix 2
eAppendix 2 Independent variables ranked by importance
Order Independent variable Category
1=Probably yes
1 Allocation concealment 2=Probably no

Control group”

1=Penetrating needle sham

2=Non-penetrating needling sham

3=Non-needle sham

4=High-intensity control (No sham)

5=Usual care (No sham)

6=Low-intensity control (No sham)

Total number of acupuncture treatments

1=Low
2=High

Randomization sequence generation

1=Probably yes
2=Probably no

Acupuncture stimulation

1=Manual acupuncture
2=Electro-acupuncture
3=Laser acupuncture
4=TEAS
5=Acupressure

Acupuncture type

1=Penetrating acupuncture
2=Non-penetrating acupuncture

Blinding of outcome assessors

1=Probably yes
2=Probably no

Trial registration

1=Reported
2=Not reported

Sample size

1=101-149
2=150-499
3=>=500
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10

Therapeutic areas

1=Musculoskeletal system
2=Neurology
3=Gastroenterology
4=Urology

5=Mental health
6=0Obstetrics and gynecology
7=Dermatology
8=Respirology
9=Sleep-wake disorders
10=Cardiovascular disorders
11=0phthalmology
12=Endocrinology and nutrition
13=0Oncology

14=Trauma and injuries
15=0torhinolaryngology
16=Acupuncture anesthesia
17=Pediatrics

11

Blinding of participants

1=Probably yes
2=Probably no

12

Frequency of treatment sessions

1=Low
2=High

13

Type of outcome

1=Pain

2=Quality of life (e.g., general quality of life,
disease specific quality of life)

3=Function

4=Non-pain Symptoms (such as anxiety,
depression, etc.)

5=Major events

14

Country

1=Western countries (countries in Europe,
America, Australia and Africa)

2=Eastern countries (Asian countries)

3= both Western and Eastern countries

15

Acupuncture regimen

1=Fixed formula
2=Flexible formula
3=Individualized formula

16

Location of needles

1=Local points only

2=Distal points only

3=Both local and distal points
(only for body acupuncture)
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17

Education or training of practitioner

1=Systematic acupuncture or TCM
education (undergraduate, graduate,
diploma training)

2=Short term training (none of the
training mention in 1)

18

Number of centers

1=Single center
2=Multicenter

19

Number of needles

1=1-4
2=5-9
3=10-14
4=15-20
5=>20

20

Depth of insertion

1=Deep needling (> 10mm)
2=Superficial needling (< 10mm)

21

Acupuncture manipulation after needles
insertion

1=Yes

2=No

3=Not reported
4=Not applicable

22

Needle retention time

1=>20min
2=<<20min

23

Intensity of stimulation

1=Strong stimulation
2=Moderate stimulation
3=Muild stimulation
4=Not reported

24

Acupuncturist experience

1=<<b5y
2=5-10y
3=>10y

25

Acupuncture-specific patient-practitioner
interactions

1=Yes (trialists allowed or encouraged
the interactions)

2=No (the interactions were prohibited)
3=Not reported

26

Clinical specialty of practitioner

1=Acupuncturist
2=0thers
3=Not reported

27

Publication language

1=English
2=Chinese
3=0ther language

28

Source of acupuncture regimen

1=Expert consensus
2=Textbook or literature
3=Clinical experience
4=Mix of some
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5=Unclear

29

Needling angle

1=Reported
2=Not reported

30

Needling direction

1=Reported
2=Not reported

31

De qi

1=Yes

2=No

3=Not reported
4=Not applicable

32

Patient expectations

1=Reported
2=Not reported

33

Funding availability

1=Reported
2=Not reported

34

Style of acupuncture

1=TCM acupuncture (TCMA)
2=Japanese acupuncture (JA)

3=Korean acupuncture (KA)

4=Western medical acupuncture (WMA)
5=Five Element acupuncture (FEA)
6=Scalp stimulation

7=Auricular acupuncture

8=Dry needling

35

Type of funding

1=National funding
2=Foundation funding
3=Provincial funding
4=Institutional funding
5=For-profit funding
6=Not reported

36

Type of Journal

1= CAM (Complementary and
Alternative Medicine) journals
2=Non- CAM journals

37

Journal Impact factor

1=0

2=Between 0 and1.99
3=Between 2 and 4.99
4=No less than 5

38

Course of diseases

10

1=Acute or perioperative issue
2=Chronic disease
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39

Type of comparison

1=Acupuncture vs no intervention or
waiting list

2=Acupuncture vs sham acupuncture
3=Acupuncture +other intervention vs
other intervention

4=Acupuncture +other intervention vs
sham acupuncture +other intervention

40

Missing data reported

1=Yes, stating missing data occur
2=No, stating missing data do not occur
3=No explicit statement

41

Proportion of missing data

1=>20%
2=<=20%
3=Not reported

42

Stratification or block of randomization

1=0Only stratification randomization used
2=0nly block randomization used
3=Both stratification and block
randomization used

4=Not reported

43

Ever received acupuncture

1=Yes
2=No
3=Not reported

44

Duration of treatment for chronic diseases

1=1-4 weeks
2=5-8 weeks
3=9-12 weeks
4=>12 weeks

45

Duration of treatment for acute disease

1=1 day
2=>1 day

46

Longest follow-up time

1=1-3 months
2=3-6 months
3=>6 months

*When one study included both sham and other interventions as comparators, we classified the category
based on the sham type.
We classified sham acupuncture into three types: penetrating needle sham, non-penetrating needle sham
and non-needle sham.

11
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eAppendix 3

eAppendix 3 Excluded independent variables from multivariable analysis

Due to missing factor data

1

Total number of acupuncture treatments

Acupuncture stimulation (manual acupuncture, electroacupuncture,
acupuncture, TEAS, acupressure)

laser

Source of acupuncture regimen

Duration of treatment_chronic

Duration of treatment_acute

Education or training of practitioners

Acupuncturist experience

Type of comparisons

© (00 (N[ (o> w DN

Longest follow-up time

[E=N
o

Missing data reported

=
=

The proportion of missing data

=
N

Type of funding

=
w

Stratification or block randomization

H
o

Needle retention time

=
(2]

Needling angle

=
»

Depth of insertion

=
-~

Number of needles used

=
00]

Acupuncture-specific patient-practitioner interactions

=
©

Ever received acupuncture

N
o

Location of needles

N
i

The clinical specialty of practitioners

N
N

Acupuncture manipulation after needles inserted

N
w

Needling direction

N
~

Intensity of stimulation

N
(&)}

De qi

26

Patient expectations

Due to collinearity

27

Language of publication

28

Journal impact factors

29

Trial registration

30

Therapeutic areas

31

Blinding of participants

12
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eAppendix 4

eAppendix 4 Classification of acupuncture treatment frequency, duration and

total number of treatments

Category Low High
Frequency of treatment sessions
Acupressure <=3/day >3/day
Non-acupressure + Acute 1/day >1/day
Non-acupressure + Chronic <=3/week >3/w
Duration of treatments
Acute diseases lday >1day
Chronic diseases <=4 weeks >4 weeks
Total number of acupuncture treatments
Acute + Acupressure <=3 >3
Acute + non-acupressure 1 >1
Chronic + Acupressure <=12 >12
Chronic + non-acupressure <=12 >12

13
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eAppendix 5

eAppendix 5 Independent variables included in multivariable analysis

1 Random sequence generation

2 Allocation concealment

3 Course of diseases (chronic or acute)
4 Acupuncture stimulation

5  Acupuncture regimen

6 Frequency of treatment sessions
7 Sample size

8 Number of centers

9 Type of control

10  Style of acupuncture

11 Country

12 Type of journal

13 Funding availability

14  Blinding of outcome assessors
15  Type of outcome

14
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eTables

eTable 1.1 Basic characteristics of included studies (n=584)

Characteristic No. (%)
2015 67 (11.5)
2016 96 (16.4)
2017 133 (22.8)
2018 127 (21.8)
2019 161 (27.6)
Eastern regions (Asian countries) 2 554 (94.9)
Western regions (countries in Europe, America, Australia, and Africa) b 29 (5.0)
Both eastern and western regions¢ 1(0.2)
Chinese 506 (86.6)
English 76 (13.0)
Persian 2(0.3)
Complementary and Alternative Medicine 297 (50.9)
Non-Complementary and Alternative Medicine 287 (49.1)

0 517 (88.5)
0.1-1.99 17 2.9)
2-4.99 37 (6.3)
>5 13 (2.2)

Non for profit

National 57 (9.8)
Provincial 146 (25.0)
Institutional 20 (3.4)
Foundational 5(0.9)
For-profit 0
Not reported 356 (60.9)

101-150 418 (71.6)
151-499 156 (26.7)
>=500 10 (1.7)
Reported 57 (9.8)
Not reported 527 (90.2)

Reported

254 (43.5)

Not reported

Reported

330 (56.5)

2(0.3)

Not reported

582 (99.7)
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Multicenter 36 (6.2)
Single-center 546 (93.5)
Not reported 2(0.3)
pmaryabss
Intention to treat analysis (Modified intention to treat) 37 (6.3)
Per protocol analysis 1(0.2)
No explicit statement 546 (93.5)
Methods dealing with missing participantdata (WPD)

Data deletion 3(0.5)
Single imputation 9(1.5)

. Mean imputation 1(0.2)

e  Last Observation Caring Forward 5(0.9)

. Regression for MPD 1(0.2)
worst-case scenarios 1(0.2)
best- and worst-case scenarios 1(0.2)
Multiple imputation 9 (1.5)
Mixed effect model for missing data 2(03)
No missing data 27 (4.6)
No explicit statement 534 (91.4)

* Each study can contribute more than one estimate.

a Eastern regions include China(n=540), Iran(n=11), South Korea(n=1), India(n=1) and Malaysia(n=1).

b Western regions include USA (n=9), Spain(n=4), Australia(n=4), Brazil(n=3), German(n=2), Turkey(n=2), Denmark,
France, Sweden, UK, Australia and Zealand.

¢ Both eastern and western regions include one multicenter study conducted in China and the USA.
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eTable 1.2 Clinical characteristics of included studies (n=584)

Characteristic No. (%)
Therapeutic area *

Neurology 203 (34.8)
Gastroenteroloav 77 (13.2)
Musculoskeletal system 58 (9.9
Obstetrics and aynecoloay 54 (9.2)
Mental health 53(9.1)
Trauma and injuries 34 (5.8)
Uroloay 27 (4.6)
Respirology 18 (3.1)
Sleep-wake disorders 15 (2.6)
Cardiovascular disorders 12 (2.1)
Acupuncture anesthesia 10(17)
Endocrinology and nutrition 8(14)
Oncoloay 8 (14)
Dermatoloay 4(0.7)
Otorhinolaryngology 2 (0.3)
Ophthalmology 1(0.2)
Pediatrics 1(0.3)
Course of disease

Acute (related to procedure such as surgery) 172 (29.4)
Chronic 412 (70.6)
Patient expectation

Reported 8(14)
Not reported 576 (98.6)
Ever received acupuncture

Yes 3(0.5)
No 5(0.9)
Not reported 576 (98.6)
Stvle of acupuncture*

Traditional Chinese acupuncture 444 (76)
Auricular acupuncture 78 (13.4)
Western medical acupuncture 24 (4.1)
Scalp acupuncture 12 (2.1)
Dry needling 2(03)
Not reported 24 (4.1)
Acupuncture stimulation*

Manual acupuncture 313 (53.6)
Acupressure 131 (22.4)
Electro-acupuncture 99 (17.0)
Transcutaneous Electrical Acupoint Stimulation (TEAS) 44 (7.5)
Laser acupuncture 1(0.2)
Source of acupuncture regimen

Textbook or literature 61 (10.4)
Expert consensus 9 (1.5)
Clinical experience 4 (0.7)
Mix of some 12 (2.1)
Not reported 498 (85.3)
Acupuncture regimen*

Fixed regimen 461 (78.9)
Flexible regimen 93 (15.9)
Individualized regimen 29 (5.0)
Not reported 1(0.2)
Location of acupuncture points*

Local 76 (13.0)
Distal 64 (11.0)
Both local and distal 292 (50.0)
Not reported 1(0.2)
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Not aiilicable 154 (26.4)
l1to4 54 (9.2)
5to9 116 (19.9)
10to 14 117 (20.0)
15 to 20 70 (12.0)
>20 38 (6.5)
Not reported 18 (3.1)
Not aiilicable 175 (30.0)
Yes 265 (45.4)
No 2(0.3)
Not reported 80 (13.7)
Not aiilicable 237 |40.6I
Deep needling (> 10mm) 153 (26.2)
Superficial needling (< 10mm) 14 (2.4)
Not reported 244 (41.8)
Not aiilicable 175 |30.0I
Yes 267 (45.7)
No 9(1.5)
Not reported 134 (22.9)
Not aiilicable 175 |30.0|
Strong stimulation 15 (2.6)
Moderate stimulation 4 (0.7)
Mild stimulation 2(0.3)
Not reiorted 566 |96.9I
Reported 146 (25.0)
Not reported 264 (45.2)
Not aiilicable 175 |30.0l
Reported 87 (14.9)
Not reported 323 (55.3)
Not aiilicable 175 i30.0l
<=20 min 116 (19.9)
> 20 min 296 (50.7)
Not reported 174 (29.8)
Not aiilicable 114 '19.5'
Low 180 (30.8)
High 356 (61.0)
Not applicable 8(14)
Not reiorted 43 (7.4)
1-4 weeks 227 (55.1)
5-8 weeks 79 (19.2)
9-12 weeks 53 (12.9)
> 12 weeks 22 (5.3)
Not reiorted 31 (7.5)
One day 85 (49.4)
> lday 53 (30.8)
Not reiorted 34 (19.8)
High 356 (61.0)
Low 128 (21.9)
18
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Not applicable 7(1.2)
Not reported 103 (17.6)
Acupuncturist experience (years)

<=5 22 (3.8)
5-10y 1(0.2)
>=10y 6(1.0)
Not reported 555 (95.0)
Education or training of the practitioner

Svstematic _acupuncture or Traditional Chinese Medicine Education 37 (6.3)
Short term training 55 (9.4)
Not reported 492 (84.3)
The clinical specialty of the practitioner

Acupuncturist 45 (7.7)
Others 65 (11.1)
Not reported 474 (81.2)
Acupuncture-specific patient-practitioner interactions

Yes (trialists allowed or encouraged the interactions) 73 (12.5)
No (the interactions were prohibited) 43 (7.4)
Not reported 468 (80.1)
Type of control group*

Penetrating needle sham 25 (4.3)
Non-penetrating needle sham 13 (2.2)
Non-needle sham 41 (7.0)
High-intensity control (No sham) b 395 (67.6)
Usual care control (No sham) 145 (24.8)
Low-intensity control (No sham) ¢ 2(0.3)
Type of comparisons*

Acupuncture vs. waitlist or no intervention 3(0.5)
Acupuncture vs. sham acupuncture 43 (74)
Acupuncture + other interventions .vs. other interventions 528 (90.4)
Acupuncture + other interventions vs. sham acupuncture + other 36 (6.2)
Type of outcome*

Pain 177 (30.3)
Non-pain symptoms 267 (45.7)
Function 314 (53.8)
Quality of life 46 (7.9)
Maijor events 54 (9.2)
Longest follow-up time

1-3 months 52 (8.9)
3-6 months 18 (3.1)
>6 months 7 (1.2)
End of treatment 507 (86.8)

* Each study can contribute more than one estimate.

a We classified the frequency of treatment sessions, duration of treatments, and the total number of treatments into
high and low according to the categories of type of acupuncture stimulation and course of diseases. Details of

criteria were provided in eAppendix 4.

bIn the high-intensity control group, patients received the specific protocol-guided treatment with identical aims to

acupuncture treatment.

c<In the low-intensity control, some active treatments are not permitted. For example, in an RCT where acupuncture
was the intervention for low back pain, patients in the waitlist control group could take oral nonsteroidal
anti-inflammatory drugs but prohibitted to take analgestics for central nervous systems.
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eTable 1.3 Risk of bias of included studies (n=584)

Characteristic No. (%)
Inadequate or unclear 246 (42.1)
Adequate 338 (57.9)
Inadequate or unclear 536 (91.8)
Adequate 48 (8.2)
No and probably no 521 (89.2)
Yes and probably yes 63 (10.8)
No and probably no 536 (91.8)
Yes and probably yes 63 (10.8)
Yes 7 (70.0)
No 3 (30.0)
Only used Stratification 4(0.7)
Only used Block randomization 14 (2.4)
Stratification and block randomization 17 (2.9)
Not reported 549 (94.0)
Yes, state MPD occurs (in the main text or CONSORT flow diagram) 100 (17.1)
Yes, state MPD did not occur (in the main text or the CONSORT flow 27 (4.6)
Not reported 457 (78.3)
0% 27 (4.6)

< 20% 94 (16.1)
>20% 6 (1.0
Not reported 457 (78.3)

* Each study can contribute more than one estimate.
** Only ten studies counducted test the success of participants’ blingding

20

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 50 of 57

Y Y N Y


http://bmjopen.bmj.com/

Page 51 of 57

oNOYTULT D WN =

BMJ Open

21

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


http://bmjopen.bmj.com/

oNOYTULT D WN =

BMJ Open

eTable 2 Magnitude of significant factors impacting treatment effect in multivariable analysis

Differences of

Significant predictors adjusted SMD 95% ClI P-value
Type of outcome

Quality of life vs major events 0.51 0.24t0 0.77 <0. 001

Pain vs major events 0.48 0.27 to 0.69 <0.001

Function vs major events 0.41 0.21to 0.61 <0.001

Non-pain symptoms vs major events 0.32 0.12 t0 0.52 <0.001

Pain vs non-pain symptoms 0.16 0.04 to 0.27 0.01

Function vs non-pain symptoms 0.09 0t00.19 0.06

Quality of life vs non-pain symptoms 0.19 -0.01t0 0.39 0.06

Pain vs function 0.06 -0.05t0 0.18 0.27

Quality of life vs pain 0.03 -0.18t0 0.24 0.77

Quality of life vs function 0.10 -0.10t0 0.29 0.35
Number of centers

Single center vs multicenter 0.38 0.10 to 0.66 0.01
Acupuncture type

Penetration vs non-penetration 0.34 0.15t0 0.53 <0.001
Frequency of treatment sessions

High vs low 0.19 0.0310 0.35 0.02
Funding availability

Not reported vs reported 0.12 0t00.25 0.04

SMD=standardized mean difference; CI=confidence interval; Vs=versus
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eTable 3 Magnitude of significant factors in univariable analyses (excluded from multivariable

analysis)
Predictors

Differences of adjusted SMD (95% CI), P value

Total number of acupuncture treatments

High vs low

0.48 (0.33 t0 0.62), <0.001

Type of acupuncture stimulation

Manual acupuncture vs electro-acupuncture

0.21 (0.06 to 0.37), 0.008

Manual acupuncture vs Laser acupuncture

-0.37(-1.73 t0 0.99), 0.60

Manual acupuncture vs TEAS

0.64(0.41to0 0.86), <0.001

Manual acupuncture vs acupressure

0.41(0.26 to 0.56), <0.001

Electro-acupuncture vs Laser acupuncture

-0.58 (-1.95 to 0.78), 0.40

Electro-acupuncture vs TEAS

0.42(0.17 to 0.68), 0.001

Electro-acupuncture vs acupressure

0.19(0.01 to 0.38), 0.04

Laser acupuncture vs TEAS

1.01(-0.37 to 2.38), 0.15

Laser acupuncture vs acupressure

0.78(-0.59 to 2.14), 0.26

TEAS vs acupressure

-0.23(-0.47 t0 0.01), 0.06

Source of acupuncture regimen

Expert consensus vs textbook or literature

-0.56(-0.87 to -0.26), 0.001

Expert consensus vs clinical experience

-0.21(-0.73t0 0.31), 0.42

Expert consensus vs mix of some

-0.10(-0.48 t0 0.28), 0.60

Textbook or literature vs clinical experience

0.35(-0.10 to 0.80), 0.12

Textbook or literature vs mix of some

0.46(0.19 to 0.74), 0.001

Clinical experience vs mix of some

0.11(-0.39 to 0.61), 0.66

Duration of treatment_chronic

1-4 weeks vs 5-8 weeks

0.28(0.09 to 0.48), 0.005

1-4 weeks vs 9-12 weeks

0.28(0.06 to 0.51), 0.01

1-4 weeks vs > 12 weeks

0.39(0.05 to 0.73), 0.03

5-8 weeks vs 9-12 weeks

-0.002(-0.27 to 0.26), 0.99

5-8 weeks vs > 12 weeks

0.11(-0.26 to 0.47), 0.57

9-12 weeks vs > 12 weeks

0.11(-0.28 to 0.49), 0.58

Patient expectation

Not reported vs reported

0.79(0.33 to 1.25), <0.001
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Education or training of practitioner

Systematic acupuncture or TCM education
(undergraduate, graduate, diploma training) vs
short term training (none of the training mention
in1)

-0.22(-0.44 to -0.01), 0.04

Type of comparisons

Acupuncture vs waitlist or no intervention vs
Acupuncture vs sham acupuncture

0.04(-0.52 to 0.59), 0.90

Acupuncture vs waitlist or no intervention vs
Acupuncture + other interventions vs other
interventions

-0.40(-1.00 t0 0.17), 0.17

Acupuncture vs waitlist or no intervention vs
Acupuncture + other interventions vs sham
acupuncture + other interventions

0.09(-0.51 to 0.70), 0.77

Acupuncture vs sham acupuncture vs
Acupuncture + other interventions vs other
interventions

-0.44(-0.63 to -0.24), <0.001

Acupuncture vs sham acupuncture vs
Acupuncture + other interventions vs sham
acupuncture + other interventions

0.05(-0.23 t0 0.34), 0.70

Acupuncture + other interventions vs other
interventions vs Acupuncture + other
interventions vs sham acupuncture + other
interventions

0.49(0.28 to 0.70), <0.001

Blinding of participants

Probably no vs probably yes

0.49(0.33 to 0.65), <0.001

Therapeutic areas

Gastroenterology vs Musculoskeletal system

-0.34(-0.59 t0 -0.09), 0.01

Gastroenterology vs Neurology

-0.52(-0.71 to -0.34), <0.001

Gastroenterology vs Respirology

-0.42(-0.82 to -0.01), 0.04

Dermatology vs Endocrinology and nutrition

0.95(0.01 to 1.89), 0.05

Endocrinology and nutrition vs
Musculoskeletal system

-0.63(-1.11 to -0.16), 0.01

Endocrinology and nutrition vs Neurology

-0.82(-1.23 t0 -0.37), <0.001

Endocrinology and nutrition vs Respirology

-0.71(-1.28 to -0.14), 0.02

Obstetrics and gynecology vs
Musculoskeletal system

-0.38(-0.73 to -0.04), 0.03

Obstetrics and gynecology vs Neurology

-0.57(-0.87 to0 -0.27), <0.001

Mental health vs Neurology

-0.42(-0.63 to0 -0.21), <0.001

Musculoskeletal system vs Oncology

0.69(0.14 to 1.23), 0.01

Musculoskeletal system vs Obstetrics and

0.40(0.13 to 0.67), 0.003
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1
2
z gynecology
5 Musculoskeletal system vs Trauma and

o 0.39(0.09 to 0.70), 0.01
6 injuries
; Oncology vs Neurology -0.87(-1.39 to -0.35), 0.001
9 Oncology vs Respirology -0.76(-1.39 t0 -0.13), 0.02
10 Neurology vs Obstetrics and gynecology 0.59(0.38 to 0.80), <0.001
:; Neurology vs Sleep-wake disorders 0.52(0.14 to 0.89), 0.007
13 Neurology vs Respirology 0.58(0.33 to 0.84), <0.001
14 Respirology vs Trauma and injuries 0.47(0.03 to 0.91), 0.04
12 Longest follow-up time
17 1-3months vs 3-6months 0.14(-0.25 t0 0.53), 0.48
18 1-3months vs >6months 0.02(-0.51to 0.55), 0.94
;g 1-3months vs end of treatment -0.41(-0.61 to -0.21), <0.001
21 3-6months vs >6months -0.12(-0.71t0 0.48), 0.70
;g 3-6months vs end of treatment -0.55(-0.89 to -0.20), 0.002
24 >6months vs end of treatment -0.43(-0.92 t0 0.07), 0.09
25 Missing data reported
26
;é Yes, state MPD occur (in the main text or in
29 CONSORT flow diagram) vs Yes, state MPD
30 did not occur (in the main text or in CONSORT 0.40(:061t0-0.18), 0.001
;; flow diagram)
33 Proportion of missing data
34 0% vs < 20% 0.37(0.16 to 0.59), 0.001
22 0% vs >20% 0.68(0.28 to 1.08), 0.001
37 <20% vs >20% 0.30(-0.06 to0 0.67), 0.10
38 Trial registration
zg Not reported vs reported 0.76(0.59 to 0.94), <0.001
41 Type of funding
42 National vs foundation 0.21(-0.28 to 0.69), 0.40
ji National vs provincial -0.54(-0.75 t0 -0.33), <0.001
45 National vs institution -0.05(-0.39 t0 0.28), 0.75
46 Foundation vs provincial -0.75(-1.21 to -0.28), 0.002
j; Foundation vs institution -0.26(-0.76 t0 0.24), 0.30
49 Provincial vs institution 0.49(0.18 t0 0.79), 0.002
50 Publication language
g; Chinese vs English 0.72(0.57 to 0.88), <0.001
53 Chinese vs Persian 0.76(-0.41 to 1.92), 0.20
gg English vs Persian 0.03(-1.14 to0 1.20), 0.96
56 Journal Impact factor
57 O vs.0.1-1.99 0.6(0.29 t0 0.92), 0.001
gg 0 vs 2-4.99 0.7(0.49 to 0.91), <0.001
60
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0vs >5 1.02(0.67 to 1.37), <0.001
0.1-1.99 vs 2-4.99 0.1(-0.27 to 0.47), 0.60
0.1-1.99 vs >5 0.42(-0.04 to 0.88), 0.07
2-4.99 vs >5 0.32(-0.08 t0 0.72), 0.12

Stratification or block randomization

Only stratification randomization used vs. only
block randomization used

-0.56(-1.36 t0 0.25), 0.18

Only stratification randomization used vs. both

stratification and block

randomization

-0.02(-0.81 t0 0.77), 0.96

Only block

randomization used vs. both

stratification and block

randomization

0.53(0.04 to 1.02), 0.03
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7| Title | 1 | Identify the report as a systematic review. N P1
8 "ABSTRACT >
?( Abstract | 2| See the PRISMA 2020 for Abstracts checklist. g P3
| {INTRODUCTION &
13 Rationale 3 | Describe the rationale for the review in the context of existing knowledge. § P5
13 Objectives 4 | Provide an explicit statement of the objective(s) or question(s) the review addresses. o P5
14 METHODS 5
15 Eligibility criteria 5 | Specify the inclusion and exclusion criteria for the review and how studies were grouped for the syntheses. g P7
1f Information 6 | Specify all databases, registers, websites, organisations, reference lists and other sources searched or consulted to%jentify studies. Specify P6
17 sources the date when each source was last searched or consulted. =
1§ Search strategy 7 | Present the full search strategies for all databases, registers and websites, including any filters and limits used. 3 PG,
19 = .
= eAppendix 1
=
5(1 Selection process 8 | Specify the methods used to decide whether a study met the inclusion criteria of the review, including how many revgwers screened each P7
. record and each report retrieved, whether they worked independently, and if applicable, details of automation tools used in the process.
2‘: Data collection 9 | Specify the methods used to collect data from reports, including how many reviewers collected data from each repo?% whether they worked P8-9
; process independently, any processes for obtaining or confirming data from study investigators, and if applicable, details of a%tomatlon tools used in
;f the process. 3
2; Data items 10a | List and define all outcomes for which data were sought. Specify whether all results that were compatible with each @Jtcome domain in each P9
5] study were sought (e.g. for all measures, time points, analyses), and if not, the methods used to decide which resultéto collect.
28 10b | List and define all other variables for which data were sought (e.g. participant and intervention characteristics, fundlng sources). Describe any P7-8
5 assumptions made about any missing or unclear information. P
3() Study risk of bias 11 | Specify the methods used to assess risk of bias in the included studies, including details of the tool(s) used, how magy reviewers assessed Not applicable
3 assessment each study and whether they worked independently, and if applicable, details of automation tools used in the proces?’.
32 Effect measures 12 | Specify for each outcome the effect measure(s) (e.g. risk ratio, mean difference) used in the synthesis or presentaticﬁ of results. Not applicable
33 Synthesis 13a | Describe the processes used to decide which studies were eligible for each synthesis (e.g. tabulating the study mterwentlon characteristics and | Not applicable
34 methods comparing against the planned groups for each synthesis (item #5)). @
31 13b | Describe any methods required to prepare the data for presentation or synthesis, such as handling of missing sumn{%ry statistics, or data P9
36 conversions. -
gf 13c | Describe any methods used to tabulate or visually display results of individual studies and syntheses. § P9
39 13d | Describe any methods used to synthesize results and provide a rationale for the choice(s). If meta-analysis was perférmed describe the P9-11
4& model(s), method(s) to identify the presence and extent of statistical heterogeneity, and software package(s) used. &
41 13e | Describe any methods used to explore possible causes of heterogeneity among study results (e.g. subgroup analysE, meta-regression). P9
47 13f | Describe any sensitivity analyses conducted to assess robustness of the synthesized results. 3 P9-11
43 Reporting bias 14 | Describe any methods used to assess risk of bias due to missing results in a synthesis (arising from reporting blase§ Not applicable
44 assessment
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6 | assessment o
/| RESULTS N
8 Study selection 16a | Describe the results of the search and selection process, from the number of records identified in the search to the member of studies included | P11, Fig 1
9 in the review, ideally using a flow diagram. ‘cg_
1( 16b | Cite studies that might appear to meet the inclusion criteria, but which were excluded, and explain why they were ex :cf,*ljuded Not applicable
11 Study 17 | Cite each included study and present its characteristics. E P11, eTable
13 characteristics = 1.1-1.3
1;l Risk of bias in 18 | Present assessments of risk of bias for each included study. g Not applicable
18 studies g
16 Results of 19 | For all outcomes, present, for each study: (a) summary statistics for each group (where appropriate) and (b) an eﬁe%estimate and its Not applicable
17 individual studies precision (e.g. confidence/credible interval), ideally using structured tables or plots. 2
18 Results of 20a | For each synthesis, briefly summarise the characteristics and risk of bias among contributing studies. g Not applicable
19 syntheses 20b | Present results of all statistical syntheses conducted. If meta-analysis was done, present for each the summary estirgate and its precision (e.g. | Not applicable
2( confidence/credible interval) and measures of statistical heterogeneity. If comparing groups, describe the direction oPthe effect.
21 20c | Present results of all investigations of possible causes of heterogeneity among study results. g P12-13, Fig 2,
2 ) Table1,2
23 o eTable 2,3
24 20d | Present results of all sensitivity analyses conducted to assess the robustness of the synthesized results. % Not applicable
;( Reporting biases 21 | Present assessments of risk of bias due to missing results (arising from reporting biases) for each synthesis assess&yl. Not applicable
57 Certainty of 22 | Present assessments of certainty (or confidence) in the body of evidence for each outcome assessed. 2 Not applicable
28 evidence S
2q DISCUSSION el
30 Discussion 23a | Provide a general interpretation of the results in the context of other evidence. N P13
€0
31 23b | Discuss any limitations of the evidence included in the review. ™ P13
35 23c | Discuss any limitations of the review processes used. E P14
2' 23d | Discuss implications of the results for practice, policy, and future research. E P15
5: OTHER INFORMATION =
36 Registration and 24a | Provide registration information for the review, including register name and registration number, or state that the reviéw was not registered. no
37 protocol 24b | Indicate where the review protocol can be accessed, or state that a protocol was not prepared. §t' no
3¢ 24c | Describe and explain any amendments to information provided at registration or in the protocol. § no
i; Support 25 | Describe sources of financial or non-financial support for the review, and the role of the funders or sponsors in the r@ziew. P16
41 Competing 26 | Declare any competing interests of review authors. E P17
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