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Background: There is a bidirectional relationship between depression and insomnia. Depression-related insomnia is common and
remains a challenging medical condition. Although acupuncture might be a potential treatment option and increasing randomized
controlled trials (RCTs) have emerged, currently available evidence regarding the effect and safety of acupuncture on depression-
related insomnia remains inconclusive. Thus, this protocol aims to systematically synthesize the evidence about the efficacy and safety
of acupuncture for depression-related insomnia.
Methods and Analysis: Eligible RCTs will be searched in nine representative databases and pooled in meta-analyses using RevMan
5.3. The methodological quality of included studies will be rated by Cochrane’s risk of bias 2.0 tool. The quality of evidence will be
appraised using the Grading of Recommendations, Assessment, Development, and Evaluation (GRADE) approach. Subgroup analysis,
sensitivity analyses, and publication bias will also be conducted.
Discussion: This protocol outlines the planned scope and methodology for an upcoming systematic review meta-analysis, which will
critically synthesize the evidence about the efficacy and safety of acupuncture on depression-related insomnia. Findings will shed light
on fulfilling evidence gaps and influence evidence-based treatment decisions for clinicians in the treatment of depression-related
insomnia.
Keywords: acupuncture, depression-related insomnia, systematic review, meta-analysis

Introduction
Rationale
Insomnia is featured with reduced sleep quality or quantity, difficulty falling asleep, frequent nighttime awakenings, and/
or early morning awakenings. It is widely accepted that there is a close relationship between depression and insomnia.
Specially, abnormal changes in the normal sleep–wake cycle are frequently reported in patients with depression, and in
many cases, sleep disturbance is the major complaint of depression.1 Given that depression can significantly affect the
normal sleep structure, persistent insomnia is one of the most prominent symptoms in depressive patients.2 It is reported
that approximately 60–80% of the depressive patients suffer from persistent insomnia.3 What is worse, reduced sleep
quality and quantity may persist even if depressive symptoms have been adequately relieved.

In recent years, the bidirectional association between depression and insomnia has been further investigated. Insomnia
can increase the risk of depression, which in turn raises the risk of developing and worsening insomnia. The emerging
new perspective regards that insomnia is not only an epiphenomenon of depression but also a prodromal symptom with
significant predictive value.4 Therefore, it is now considered that persistent insomnia is an independent diagnostic entity
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that may precipitate the onset and development of depressive disorders.4 Relieving insomnia improves clinical outcomes
of depression.5 In such situations, increasing attention has been paid to the sleep-specific treatment needs for patients
with depression.

Notably, depressive patients who suffer from clinically significant insomnia tend to present more severe symptoms
and treatment difficulties,6 making them a particularly challenging group to treat.7 At present, the treatment of
depression-related insomnia is mainly based on pharmacological treatment, complemented with cognitive behavioral
therapy (CBT) and other treatments.8–10 Although pharmacological treatment, represented by antidepressants and
sedative-hypnotics, can improve the efficacy and prognosis in the treatment, the application of drugs is often limited
by inevitable side effects, such as nausea, addiction, tolerance, and excessive sedation.11,12 Some kinds of antidepressants
can cause daytime sleepiness or even worsen insomnia,13 and high hypnotic dosages for insomnia are closely related to
worse outcomes for depression.14 Additionally, CBT can be a beneficial option for depression-related insomnia, but
a high proportion of patients, especially in developing countries, have no access to them due to cultural barriers,
unaffordable expenses, and lack of qualified psychotherapists.15 Taken together, the currently available therapies for
depression-related insomnia remain unsatisfactory. In such a scenario, an increasing number of patients diagnosed with
insomnia seek complementary and alternative medicine (CAM) to treat their condition.16

As an important component of CAM, acupuncture has been widely utilized to ameliorate both depressive moods and
sleep disturbance, which includes multiple modalities of acupuncture, such as manual acupuncture, electroacupuncture,
and auricular acupuncture. For example, evidence based on a previous systematic review and meta-analysis revealed
a positive effect of auricular acupuncture for insomnia.17 An RCT study revealed that auricular acupuncture could
effectively reduce the dosage of antidepressants, reduce the incidence of withdrawal syndromes of antidepressants, and
reduce the long-term recurrence rate in patients with depression.18 Nevertheless, the vast majority of previous studies
focused on either acupuncture for treating insomnia or that for treating depression,19 the therapeutic effect of acupuncture
on depression-related insomnia remains uncertain. Therefore, a growing number of randomized controlled trials
(RCTs)20–24 have been conducted to verify whether acupuncture is effective and safe for depression-related insomnia.
However, their results are conflicting. Some studies yield favorable results, revealing that acupuncture is beneficial for
depression-related insomnia.20–22 For example, a recently published RCT20 in 2020 suggested that the efficacy of
acupuncture on depression-related insomnia was superior to two sham acupuncture groups after 8-weeks of treatment.
But other trials demonstrate that the efficacy of acupuncture was only mild and similar to that of minimal acupuncture
and placebo acupuncture for treating insomnia associated with major depressive disorder.23,24 Furthermore, some
RCTs19,25 with sound methodology in this field are still ongoing and their future results are worth looking forward to.
For example, an ongoing RCT conducted by Yin et al19 aims to investigate the therapeutic effect of electroacupuncture in
treating depression-related insomnia, and it is strictly schemed with a blinded and multicentre design, long intervention
and follow-up period, large sample sizes, and objective outcome measures for insomnia.

Taken together, it is urgent to critically synthesize the evidence regarding the efficacy and safety of acupuncture for
depression-related insomnia.

Objectives
The current protocol outlines the planned scope and methods for an upcoming systematic review meta-analysis. The
objective of this protocol is to critically assess the evidence about the efficacy and safety of acupuncture for depression-
related insomnia. It is expected to influence evidence-based treatment decisions and guide new studies to fulfill the
current evidence gap in the management of this challenging disease.

Methods and Analysis
This protocol for a systematic review and meta-analysis has been rigorously designed following guidelines of the
Preferred Reporting Items for Systematic Review and Meta-Analysis Protocols (PRISMA-P),26 as displayed in the
PRISMA-P checklist (Supplementary Table 1). To improve transparency, we have also registered this protocol in the
International Prospective Register of Systematic Reviews (PROSPERO) with the identification number
CRD42022309955.
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Eligibility Criteria
The eligibility criteria for the included trials will be in accordance with the following PICOS elements.

Participants
Participants with a definitive diagnosis of depression-related insomnia will be eligible regardless of age, gender, and
country. The standard diagnostic criteria of insomnia should be provided in the original RCT, such as the Diagnostic and
Statistical Manual of Mental Disorders (Fourth Edition (DSM-IV),27 or Fifth Edition (DSM-5)28), the Third version of
the International Classification of Sleep Disorders (ICSD-3),29 the Chinese Classification of Mental Disorders
(CCMD),30 etc. In addition, insomnia is related to depression by providing the diagnostic criteria of depression in the
original RCT, such as the Diagnostic and Statistical Manual of Mental Disorders (Fourth Edition (DSM-IV),27 Fifth
Edition (DSM-5)28), the International Statistical Classification of Diseases and Related Health Problems (ICD),31 the
Chinese Classification of Mental Disorders (CCMD),30 etc.

Interventions
Acupuncture therapy should be adopted in the experimental group. Acupuncture can be either used alone in the
experimental group or combined with other active therapies that are the same as the control group. Notably, in order
to reduce heterogeneity among included trials from the clinical perspective, in this study acupuncture therapy is defined
as those acupuncture techniques involving the insertion of needles, including electroacupuncture, manual acupuncture,
auricular acupuncture, warming-needle moxibustion, intradermal needling, and so on. Therefore, acupuncture techniques
that do not puncture the skin are excluded, such as acupressure, laser acupuncture, and transcutaneous electrical acupoint
stimulation.

Comparators
1. Active therapies that are recommended by clinical guidelines,32–34 such as pharmacological treatment (eg,

antidepressants and sedative-hypnotics), CBT, sleep hygiene, music therapy, light therapy, physical activity, and
relaxation techniques.

2. Placebo controls: sham acupuncture, placebo drugs.
3. No treatment or waiting list.

Outcomes
We refer to similar studies10,35 to determine outcomes of interest. Thus, eligible trials should report at least one of the
following outcomes.

Primary Outcome
Sleep quality measured by validated self-reported questionnaires such as Pittsburgh Sleep Quality Index (PSQI) and
Insomnia Severity Index (ISI), and/or device-recorded objective sleep parameters, such as total sleep time, sleep efficiency
(ie, the percentage of sleep time relative to the time spent in bed), sleep onset latency, and wake after sleep onset.

Secondary Outcomes

1. Depression measured by standardized questionnaires with established validity, such as Beck Depression Inventory
(BDI) and Hamilton Depression Scale (HAMD).

2. Anxiety measured by standardized questionnaires with established validity, such as Hamilton Anxiety Scale
(HAMA).

3. Adverse events.
4. Quality of life (QOL) measured by standardized questionnaires with established validity, such as the Short Form

36 (SF-36).
5. Effective rate of treatment, which is often reported in Chinese acupuncture trials and is generally divided into three

levels (ie, clinical cure, effectiveness, and invalid) according to different syndrome improvement degrees.
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Study Designs
Only randomized control trials (RCTs) will be included (with or without blinding, including crossover design and
pragmatic trials) if they aim to investigate the efficacy of acupuncture for depression-related insomnia. If crossover trials
are included, only the initial results of the experimental group versus the control group before crossover will be
considered for meta-analysis.36 Publication language is limited to English and Chinese. Case series, reviews, and other
types of non-randomized controlled trials will be excluded.

Information Sources
We will conduct a systematic search in five English-language databases (PubMed, EMBASE, Web of Science,
Physiotherapy Evidence Database (PEDro), and Cochrane Central Register of Controlled Trials) and four Chinese-
language databases (Chinese National Knowledge Infrastructure, Chinese Biomedical Literature Database, VIP Database
for Chinese Technical Periodicals, and Wangfang database). All databases will be searched for RCTs from the data
inception to September 2022.

Search Strategy
The retrieval strategy mainly consists of three components: study designs (randomized clinical trial), participants (eg,
depression-related insomnia; depression-associated insomnia, comorbid depression and insomnia, sleep disorders,
insomnia, sleep disturbance, depression, depressive disorders), and interventions (eg, electroacupuncture, manual acu-
puncture, scalp acupuncture, and auricular acupuncture). The aforementioned English-language search terms will be used
individually or combined in English databases. Corresponding Chinese-language search terms will be used in Chinese
databases. To obtain the highest sensitivity, the search strategy will adopt a combination of subject terms (eg, Medical
Subject Headings [MeSH] for PubMed) and free-text terms. The retrieval strategy for PubMed (as presented in Table 1)
will be adjusted for other databases by replacing MeSH terms with proper subject terms (if available) and maintaining the
same free-text terms.

In addition, reference lists of previously published systematic reviews will also be manually searched to avoid potential
omissions of eligible RCTs. For future updates of this review, the following clinical trials registry platforms will also be
searched to identify relevant ongoing trials, including Clinical Trials Registry (https://clinicaltrials.gov/), the World Health
Organization’s International Clinical Trials Registry Platform (https://www.who.int/clinical-trials-registry-platform), and
Chinese Clinical Trial Registry (http://www.chictr.org.cn).

Table 1 Search Strategy in PubMed

No. Search Items

#1 Randomized controlled trial [pt]
#2 Controlled clinical trial [pt]

#3 Randomized OR randomised [title/abstract]

#4 Clinical trials [MeSH]
#5 Randomly [title/abstract]

#6 Trial [title/abstract]
#7 #1 OR #2 OR #3 OR #4 OR #5 OR #6

#8 Insomnia [MeSH terms] OR sleep disorders [MeSH terms] OR depression [MeSH terms] or depressive disorders [MeSH terms]

#9 (depression-related insomnia OR depression-associated insomnia OR depression-related sleep disturbance OR depression-associated sleep
disturbance OR insomnia OR sleep disorders OR sleep disturbance OR comorbid depression and insomnia OR depression) [title/abstract]

#10 #8 OR #9

#11 Acupuncture therapy [MeSH terms]
#12 (acupuncture OR electroacupuncture OR electro-acupuncture OR manual acupuncture OR scalp acupuncture OR auricular acupuncture

OR ear acupuncture OR warm needle OR warming-needle moxibustion or fire acupuncture OR acupoint catgut embedding OR intradermal

needle OR triangular needle OR pricking blood OR bloodletting OR plum blossom needling OR OR acupoint injection) [title/abstract]
#13 #11 OR #12

#14 #7 AND #10 AND #13
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Study Selection Process
All search records generated by databases will be imported into Mendeley Reference Manager (Mendeley, Elsevier, the
Netherlands) to delete duplicate records. During study selection, two independent reviewers (Z.L and L.W) will firstly
scan publication titles and abstracts to determine potentially qualified RCTs based on the aforementioned inclusion/
exclusion criteria. For potentially qualified studies, a full copy of publications will be downloaded to further confirm
eligibility. Should any between-reviewer disagreement for study inclusion arise, it will be settled through discussion with
another senior reviewer (H.G). The flow diagram of the study selection is summarized in Figure 1.

Data Extraction and Data Items
After all eligible RCTs are included, two independent reviewers (H.H and Y.C) will adopt a pre-defined electronic form
to extract relevant information in terms of author names, publication year, study designs, study population characteristics,
sample sizes, interventions, control types, treatment durations, the total number of treatment sessions, outcomes, etc (as
shown in Supplementary Table 2). Regarding continuous outcomes, means and standard deviations (SDs) will be
extracted. In cases where continuous outcomes are shown in other forms (eg, median [interquartile range], mean [95%
CI]), they will be converted to means (SDs) based on the method recommended by the Cochrane Handbook for
Systematic Reviews of Interventions.37 Regarding dichotomous outcomes, the number of responders and the total
number of subjects in each study group will be obtained. If corresponding data are unavailable in original publications,
reviewers will contact the corresponding authors for missing data by sending emails. Any between-reviewer disagree-
ments will be resolved by consulting another senior reviewer (H.G).

Figure 1 Flow diagram of study selection.
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Notably, before full-scale data extraction for all included studies, inter-rater agreements on data extraction will be
assessed via kappa coefficients by extracting data for 10 randomly selected studies. Once inadequate inter-rater
consistency and accuracy have arisen, additional training on data extraction will be executed.

Methodological Quality Assessment
Two independent reviewers (H.H and Y.C) will appraise the methodological quality of each included RCT in accordance with
the Cochrane’s risk of bias 2.0 (RoB 2.0) tool.38 The ROB of each included study will be rated in terms of five key domains,
namely (1) randomization process; (2) deviations from intended interventions; (3) missing outcome data; (4) measurement of
the outcome; and (5) selection of the reported result. Each domain will be classified as “low”, “high”, or ‘some concerns’.
Besides, reviewers will also rate the overall ROB for individual trials as “low” (ie, ROB is low for all domains), ‘some
concerns’ (ie, some concerns in at least one domain), or “high” (ie, high ROB for at least one domain or some concerns for
multiple domains). All between-reviewer discrepancies will be resolved by negotiations with the third senior reviewer (HG).

Data Synthesis and Statistical Analysis
Meta-analysis of pooled studies with available data will be conducted by calculating the effect size and 95% CI using the
RevMan software program (Version 5.30, Cochran Collaboration, London, England). Given the expected heterogeneity
among different acupuncture protocols for the included studies, the random effects model will be adopted for meta-analyses.
Heterogeneity across all the included trials will be identified by the χ2 test and reported as I2 statistic value, in which an I2

value greater than 50% is considered to be substantially heterogeneous. Pooled effects will be measured and a two-sided
P value less than 0.05 is regarded as statistical significance. In addition, sensitivity analyses will be undertaken to evaluate the
robustness of the meta-analysis results of the primary outcome using the leave-one-out approach.

Subgroup Analysis
If it is available and possible, we will conduct subgroup analyses in terms of the following factors.

1. Types of acupuncture (eg, manual acupuncture, electro-acupuncture).
2. Types of control arms (eg, active controls, sham controls).
3. Measuring time points of primary outcomes.

Assessment for the Quality of Evidence
The Grading of Recommendations, Assessment, Development and Evaluation (GRADE) approach will be used to
evaluate the quality of evidence for primary outcomes included in meta-analyses. The quality of evidence will be
summarized by an overall “certainty of evidence” grading, which is divided into four grades, namely (1) high; (2)
moderate; (3) low; and (4) very low).39

Publication Bias
If at least 10 trials are included, publication bias will be examined by the Egger test and funnel plots for asymmetry.

Ethical Consideration
Given that a systematic review and meta-analysis will not involve the private information of individuals, ethical approval
is not required for this study.

Discussion
It has been increasingly accepted that there is a bidirectional relationship between depression and insomnia.4 Despite
conventional treatment approaches, depression-related insomnia remains a challenging medical condition. Previous
studies indicate that acupuncture is a potential therapeutic strategy for depression-related insomnia.10,40 Although the
mechanisms underlying acupuncture for treating depression-related insomnia are not fully elucidated, as a key compo-
nent of traditional Chinese medicine, acupuncture is likely to work through multi-level and multi-target pathways, and
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the therapeutic effect of acupuncture on depression-related insomnia is possibly mediated through a variety of actions and
mechanisms, such as modulating neurotransmitter, oxidative stress, signaling pathways, hypothalamic-pituitary-adrenal
axis, and other cellular events.40 For instance, experimental studies reveal that the antidepressant-like effect of acupunc-
ture can be mediated by inhibition of inflammatory mediators via modulation of NF-κB in the prefrontal cortex and
hippocampus.41 The present study has several advantages to be addressed as follows.

First, irrespective of previously published relevant systematic reviews and meta-analysis in the acupuncture field, the
vast majority of them only focused on insomnia regardless of their psychiatric disorders42,43 or only primary insomnia.44

In addition, previous systematic reviews and meta-analyses45,46 only concentrated on the efficacy of acupuncture on
depression regardless of its common comorbidity such as insomnia. Given that depression and insomnia are bidirection-
ally associated in patients,4 depression-related insomnia is a common medical condition that is difficult to treat. To the
best of our knowledge, only one previous study10 assessed the evidence regarding the therapeutic effect of acupuncture
for depression-related insomnia, but this systematic review and meta-analysis only included RCTs published before 2016.
As warranted by new RCTs in recent years, previous evidence gained from this study calls for an urgent update.
Moreover, although more and more RCTs20–24 have emerged in this field, results between different studies are sometimes
conflicting, thereby resulting a lack of definitive conclusions about the efficacy and safety of acupuncture for depression-
related insomnia. In such a scenario, we conduct this protocol for a systematic review and meta-analysis to systematically
synthesize the evidence regarding the efficacy and safety of acupuncture for depression-related insomnia. To a certain
degree, our study will contribute to evidence-based treatment decisions and help fulfill the current evidence gap in the
management of this challenging disease.

Second, this protocol of a systematic review and meta-analysis is rigorously designed following the PRISMA-P
recommendations.26 For example, our study will conduct a comprehensive search to identify eligible trials, which covers
a total of 9 representative English and Chinese databases. The quality of evidence will be appraised using the GRADE
approach recommended by the Cochrane Collaboration. When available, subgroup analysis, sensitivity analyses, and
publication bias will also be conducted.

Third, Cochrane guidelines strongly recommend authors publish corresponding protocols before the accomplishment
of a systematic review and meta-analysis.37 Additionally, we have registered this protocol in the online platform
authoritative registry platform PROSPERO to avoid performance bias in the future. These measures will significantly
contribute to the transparency of the subsequent systematic review process, thereby promoting the quality and validity of
the complete systematic review and meta-analysis in the future. Similar studies have been published in the acupuncture
field47,48 and other research fields,49,50 so we think this is a favorable approach to follow.

Nevertheless, our study has some limitations to be addressed. First, the majority of the included RCTs are likely to be
conducted in China. It is regarded that publication bias is notable for acupuncture-related trials conducted in China,
where the proportion of RCTs with positive conclusions conducted in China is much higher than those conducted in
Western countries.51 Thus, publication bias will probably appear in our subsequent systematic review and meta-analysis,
which will potentially weaken the validity of future findings. Second, the publication language for literature is limited to
English and Chinese in our study, and only nine representative English and Chinese databases will be retrieved for
potentially eligible trials, the possibility of literature omissions cannot be totally eliminated.

Conclusions
This protocol outlines the planned scope and methods for an upcoming systematic review meta-analysis, which aims to
critically assess the evidence regarding the efficacy and safety of acupuncture for depression-related insomnia. Findings
are expected to provide the evidence base for clinicians, healthcare managers, and policymakers, and guide new studies
to fulfill the current evidence gap.

Ethical Statement
Given that a systematic review and meta-analysis will not involve private information of individuals, ethical approval is
not required.
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