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ABSTRACT

Background Randomised controlled trials (RCTs) are
the predominant type in acupuncture clinical research,
and the publications have increased rapidly in recent
years, but there is a prevalence of the high risk of bias
and poor methodological design in acupuncture RCTs.
Clinical trial registration can improve the transparency
and credibility of studies by disclosing key information in
advance. However, the registration in acupuncture RCTs
is not satisfactory, as there is widespread of the under-
registration, inconsistency with published studies and
insufficient disclosure of key methodological information.
Whether registration can reduce the risk of bias in
acupuncture RCTs and improve data transparency has
not been fully explored. Therefore, we constructed this
study to investigate the association between registration
and risk of bias and data sharing level in acupuncture
RCTs.

Methods Seven databases including MEDLINE, EMBASE,
CENTRAL, CBM, CNKI, Wanfang and VIP databases will

be systematically searched between 1 January 2014 and
31 March 2024, for acupuncture RCTs. Two reviewers
will independently extract data using a predefined
standardised format and perform secondary validation.
The characteristics and data sharing level of the included
studies will be summarised. The risk of bias of included
RCTs will be assessed by the revised Cochrane risk-
of-bias tool for randomised trials. The risk of bias and
registration in acupuncture RCTs will be analysed by
logistic or quantile regression analyses (depending on

the number of minimum events). The data sharing level
and registration will be analysed by quantile regression
analyses.

Ethics and dissemination As the systematic review
aims to consolidate info from published sources, ethical
approval is not necessary for this study. The study’s
findings will be submitted to a peer-reviewed academic
journal and disseminated via conference presentations.
This protocol has been registered in Open Science
Framework Registries.

INTRODUCTION

Randomised controlled trials (RCTs) are
the gold standard for exploring the study
cause relationships between interventions
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STRENGTHS AND LIMITATIONS OF THIS STUDY

= The study will systematically collect the registra-
tion status and data sharing level of acupuncture
randomised controlled trials (RCTs) published from
2014 to 2024 without language restriction.

= The study will use the revised Cochrane risk-of-bias
tool for randomised trials to evaluate the risk of bias
of acupuncture RCTs.

= Regression analyses will be used to explore the reg-
istration with risk of bias and data sharing level.

= We will conduct three rounds of pretests to guaran-
tee consistency among researchers.

= Due to the time limitation, we limit our inclusion to
representative study designs, studies published in
peer-reviewed journals with two groups and parallel
RCTs.

and outcomes as randomisation and stan-
dardised intervention procedures eliminate
much of the bias inherent in study designs.’
RCTs provide extensive research evidence
for clinical practice and represent the
cornerstone of Evidence-Based Medicine.”
However, any bias in RCTs can affect the
credibility of the study results’ and may even
mislead clinical practice and harm patients.*
The revised Cochrane risk-of-bias tool (RoB
2) is the most common assessment tool for
evaluating the risk-of-bias of RCTs,” it can
help researchers judge the methodolog-
ical quality of studies and determine the
strength of evidence.’

RCTs are the most dominant type in
acupuncture clinical research, and the
publications have increased rapidly in recent
years, but there is a prevalence of high risk
of bias in acupuncture RCTs.” Reducing the
risk of bias is an urgent issue for acupunc-
ture RCTs to improve the transparency and
credibility of study results.® * Clinical trial
registration can systematically disclose key
information with time-stamped about a
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clinical trial before it begins.'” "' Adequate trial regis-
tration is a safeguard to limit bias such as modifying
study endpoints and intervention protocols to increase
the transparency of the study and the credibility of the
results.'?

Although clinical trial registration has become the
rule, the registration of published acupuncture RCTs
is significantly low, with the proportion of 19.3%'* and
41.9%." Moreover, 39.1% of published acupuncture
RCTs have discrepancies with the registration informa-
tion,"” and 25.1% of acupuncture registration did not
disclose the allocation methods, 57.1% did not report
blinding implementation.'®'” Registration of acupunc-
ture RCTs has not received sufficient attention, and the
quality of acupuncture registrations is not satisfactory.
Therefore, it is an issue to clarify the role of registra-
tion in acupuncture RCTs to strengthen acupuncture
registration.

Data sharing is a scientific paradigm proposed by the
International Committee of Medical Journal Editors
to ensure reproducibility and credibility of research,
enhance research transparency and reduce research
waste.'® ' Data sharing has been widely recognised by
publishers, funders and the scientific community nowa-
days.”” *' However, the data sharing level in RCTs is
unsatisfactory due to researcher concerns about publi-
cation rights, scientific sensitivity and unauthorised
commercial use.”” Although registration requires an
articulation of data sharing, the relationship between
registration and data sharing has not been investigated
to data.

Therefore, we designed this study to analyse the
current status of registration of acupuncture RCTs in
the last decade and to explore the relationship between
registration and the risk of bias and level of data sharing
in acupuncture RCTs. We will use regression analyses to
analyse the risk of bias and data sharing levels with regis-
tration status in acupuncture RCTs and further treat
funding, publication language and publication year as
confounders to reduce bias. We hope our study can foster
the enhanced quality of acupuncture RCTs.

METHODS AND ANALYSIS

This protocol will be conducted in the following
sections: (1) search for eligible RCTs: (2) extract
characteristics, data sharing level and the risk of bias
assessment results from included RCTs and (3) the use
logistic regression analysis to compare between the
registered and unregistered RCTs. This protocol has
been registered and is publicly available via the Open
Science Framework®® (Registration DOI: https://doi.
org/10.17605/OSF.I0/GZA9V). This study will adhere
strictly to the Preferred Reporting Items for Systematic
Review and Meta-Analysis Protocols checklist in order
to ensure a rigorous and systematic approach to the
systematic review protocol.24

Inclusion and exclusion criteria

We will include the following RCTs: (1) acupuncture
therapy (acupuncture alone or in combination) only used
in the intervention group, (2) acupuncture therapy should
based on traditional Chinese medicine theory and the
needle should penetrate the skin; (3) the control group
contains sham acupuncture, no intervention, western
medicine treatment or other interventions (such as routine
nursing, rehabilitation and psychotherapy); (4) the study
design based on two parallel study groups applied to
humans; (5) full-text studies without language restrictions
and (6)studies published in peerreviewed journals.

To improve the quality of the included literature, we
will exclude the following articles: (1) sample size less
than or equal to 10 in each group; (2) less than three or
fewer authors and (3) duplicated studies.

Databases and search strategy

We will search for acupuncture RCTs in seven databases
including three English databases (MEDLINE, Excerpta
Medica Database (EMBASE), Cochrane Central Register
of Controlled Trials (CENTRAL)) through OVID and
four Chinese databases (Chinese Biomedical Litera-
ture Service System (CBM), China National Knowledge
Infrastructure (CNKI), Wanfang Data and VIP Chinese
Medical Journal Database) from 1 January 2014 to 31
March 2024, with no language restrictions. The detailed
search strategy is shown in online supplemental material
1.

Literature screening

We will use EndNote (V.X7.1) and Rayyan (https://www.
rayyan.ai/) to screen and exclude included literature.
Two researchers (ZX and PZ) will independently screen
the titles and abstracts of the included acupuncture RCTs
based on inclusion and exclusion criteria. Then two
researchers (ZX and PZ) will independently screen the
full texts and exclude those that do not meet the eligible
criteria. Discrepancies will be discussed by two senior
investigators (YDuan and LY).

Patient and public involvement

Patients and/or the public were not involved in the
design, or conduct, or reporting, or dissemination plans
of this research.

Training and pretest

All reviewers will undergo training about the defini-
tion, classification and response of RoB 2 based on the
Cochrane website.”” To ensure the consistency and accu-
racy of RoB 2 evaluation, we will conduct three rounds
of pretests before the formal evaluation, only the kappa
coefficients >0.75will start the formal extraction and
evaluation.

Data extraction

A standard information extraction table with a Micro-
soft Excel spreadsheet (Microsoft Excel 2019) will be
created for data extraction. Then, the eligible studies
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will undergo a coding process and will be randomised
into two equal segments. Each of the two reviewers (ML
and XY) will assume responsibility for one segment
and extract data. Following this, the extracted data will
undergo cross-verification, with a specific allocation as
follows: ML will review XY’s data, XY will review ML’s data.
This cross-verification is aimed at ensuring the accuracy
of data extraction. In case of any discrepancies, two senior
investigators (YDuan and LY) will be involved to resolve
the discrepancies.

The characteristics of included RCTs will be extracted:
(1) title; (2) author; (3) publication language; (4) publi-
cation year; (5) registration status; (6) single-centre or
multicentre; (7) acupuncture modality (head acupunc-
ture, body acupuncture, electroacupuncture, ear
acupuncture, ankle acupuncture and mixed acupunc-
ture) and (8) control group type (fake acupuncture,
therapy, blank control). Researchers will independently
compare the differences between publications and regis-
trations (if any) and the following information will be
collected: (1) outcomes (outcome indicators or measure
time change); (2) participants (any difference, for
example, ageing, gender, disease change); (3) conceal-
ment (techniques or methods); (4) blinding (techniques
or methods) and (5) randomisation (techniques or
methods).

We will classify the trial registration into prospectively
registered, retrospectively registered and unregistered.
Prospectively registered is defined as trial registration
before the study starts. The following conditions should
be met for prospectively registered and retrospectively
registered: (1) studies provide a registration number in
the abstract, main text or online supplemental file; (2) the
registration number should be provided by a professional
website such as ClinicalTrials.gov, Cochrane Controlled
Trials Register; (3) or the study did not register on a
professional website but published a research protocol
in professional journals; (4) if studies claiming they have
registered or developed a protocol, but failed to provide
any details and can not be obtained by contacting the
corresponding author will not be treated as registered
and (5) if studies provide protocol in the attachments,
but without a registry number or published DOI will not
be treated as registered.

The data sharing level will be assessed based on our
previous study®® by open science practices, including the
following items: (1) whether registration details are avail-
able; (2) whether the data are accessible? (3) whether
specific data are shared? (4) whether additional documen-
tation are accessible? (5) whether provide data sharing
dates? (6) whether designated contact person exists? (7)
provide type of analysis? (8) whether code/algorithms/
software be provided? (9) whether there exists a direct
linkage to the data? In general, we will score the assess-
ment based on nine items, we will define ‘reported’ as ‘0’,
‘not reported’” as ‘1’ and the total score will be the data
sharing level (scores of 0-9). The higher the score, the
worse of the data sharing level.

RoB 2 assessment

The RoB 2 tool will be used to assess the risk of bias of
included RCTs. The eligible studies will be coded and
will be randomised into two equal portions. Each of two
researchers (YDeng and BT) will be responsible for one
section and independently complete formal evaluation
using the RoB 2 assessment form. Then, the extracted
data will be cross-validated to ensure the accuracy of RoB
2 Assessment, with specific assigned as follows: YDeng
will review BT’s data, BT will review YDeng’s data. When
disagreement happens, the decision will be made by two
senior investigators (PZ and YDuan).

A total of 28 items in 5 domains of RoB 2 will be evalu-
ated. Each item has five possibilities: Y’ for ‘yes’, ‘PY’ for
‘probably yes’, ‘PN’ for ‘probably no’, ‘N’ for ‘No’, ‘NI’
for ‘no information’. The risk of bias for each domain will
be judged after each domain response, and the overall
risk of bias will be judged after all domain responses. We
will define ‘low risk of bias’ as ‘0’, ‘some concerns’ as ‘1’
and ‘high risk of bias’ as ‘2.

Statistical analysis

The primary outcome of this study is the association
between the registration and the risk of bias of acupunc-
ture RCTs. The secondary outcomes are the registration
percentage of acupuncture, the risk of bias of acupunc-
ture RCTs and the association between the registration
and data sharing levels of acupuncture RCTs.

All analyses will be conducted with the Stata software
(Version Stata MP V.17). Statistical significance will be
determined with two-sided 95% CIs, p<0.05. Descriptive
(mean and 95% CI) statistics will be used to present the
characteristics and the risk of bias of the included RCTs.
Categorical data will be presented as numbers (n) and
percentages (%).

Confounding will be evaluated using prior knowledge
by directed acyclic graphs (DAGitty V.3.1).%” The following
covariables will be considered for inclusion in the final
model: funding, publication language and publication
year (see online supplemental material 2). According to
Peduzzi et al,”® the number of events per variable (EPV) in
binary logistic regression analysis should be 10 or greater
to reduce bias. This model will have one independent
variable and three covariables, requiring a minimum of
40 EPV. If each number of events (overall risk of bias for
acupuncture RCTs evaluated as low risk of bias or others)
is greater or equal to 40. We will use binary logistic regres-
sion analyses, we will use ORs and 95% CIs of the overall
RoB 2 and registration.

If not, we will use the five-domain summed risk of bias
score (summed RoB 2 scores) as the dependent variable
(scores of 0-10, the higher the score, the higher risk
of bias). We will not aim to explore the mean expected
value of summed RoB 2 scores, but the full distribution
of summed RoB 2 scores in the regression model. Quan-
tile regression is suitable for describing the relation-
ship between outcomes and the conditional quantile of
the dependent variable, rather than the median of the
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dependent variable.” We will use quantile regression to
explore the summed RoB 2 score to registration over the
nine (10th, 20th, 30th, 40th, 50th, 60th, 70th, 80th and
90th) percentiles. The data sharing level and registration
will be analysed by quantile regression too (the quantile
range of 10th, 20th, 30th, 40th, 50th, 60th, 70th, 80th and
90th).

ETHICS AND DISSEMINATION

This review analyses existing studies and involves no
patients or members of the public so ethics committee
approval was not sought. The included studies must
adhere to the Declaration of Helsinki and current ethical
norms. The findings of this study will be disseminated
through publication in a peerreviewed journal or perti-
nent conference.

The proportion of registrations can only be effectively
increased by fully clarifying the role that registrations play
in acupuncture RCTs. In this study, we will use quantile
regression to explore the full distribution of conditional
quantile of RoB 2 summed score in acupuncture RCTs.
It will help to elucidate the extent of the role of registra-
tion in acupuncture RCTs. These data will provide reli-
able quantitative evidence for improving the quality of
acupuncture RCTs and for promoting the improvement
of registration in acupuncture RCTs.
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