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Strengths and limitations of this study

 ► This study will be the first ever meta- analysis an-
alysing acupuncture in the treatment of emotional 
disorders in patients with migraine.

 ► The systematic review may reveal whether acu-
puncture plays an anti- anxiety and anti- depression 
by solving the primary migraine, or whether acu-
puncture treats the accompanying emotional disor-
ders of migraine alone.

 ► As different scales have been used in published 
trials, a pooled analysis of all included studies may 
not be possible; however, subgroup analyses will be 
performed according to different outcomes.

 ► Different types of acupuncture may cause consider-
able heterogeneity in this review.

AbStrACt
Introduction Migraine is the second- leading cause 
of years lived with disability worldwide. The high 
prevalence of migraine- related emotional disorders is 
often overlooked. Acupuncture is often used to treat both 
migraine and emotional disorders. This systematic review 
protocol aims to analyse whether acupuncture is effective 
for treating emotional disorders in patients with migraine.
Methods and analysis Nine databases will be 
searched from inception to may 2019: cochrane central 
register of controlled trials, medline, embase, allied 
and complementary medicine database, cinahl, china 
national knowledge infrastructure, chinese biomedical 
literature database, vip database and wanfang database. 
Randomised controlled trials (rcts) of acupuncture therapy 
for migraine with emotional functioning outcomes, which 
were reported in chinese or english, will be included. The 
primary outcome is the change in emotional functioning. 
Study selection, data extraction and assessment of the risk 
of bias will be performed independently by two or more 
reviewers. Revman software (v.5.3) will be used to perform 
the assessment of the risk of bias and data synthesis.
Ethics and dissemination Ethics approval is not be 
needed because the data will not contain individual 
patient data, and there are no concerns about privacy. 
The results of this meta- analysis will be disseminated 
through publication in a peer- reviewed journal or relevant 
conference.
trial registration number CRD42019139433.

IntroduCtIon
description of the condition
Migraine is a bio- behavioural disorder charac-
terised by a unilateral throbbing or pulsating 
headache and accompanied by associated 
symptoms (nausea, photophobia or phono-
phobia).1 2 The prevalence of 14.9% has been 
reported in the usa,3 with about 16%–18% 
of women and 6%–8% of men.4 Meanwhile, 
migraine is the second- leading cause of years 
lived with disability worldwide.5

Often overlooked is the high prevalence 
of migraine- related emotional disorders, 
which encompassing a series of disorders 
with high rates of comorbidity, high levels 
of negative affect and low levels of positive 

affect,6 7 especially depression and anxiety.8 9 
Migraineurs are over 2.5 times more likely to 
suffer from depression compared with non- 
migraineurs.10–12 Global burden of disease 
(gbd) 2016 confirmed that severe depression 
and anxiety were the main reasons for the high 
disability rate of women.5 If left untreated, the 
comorbid emotional disorders can increase 
migraine- related disability, reduce the quality 
of life and negatively impact treatment and 
clinical outcomes.13–15 In present, migraine 
and emotional disorders are often treated 
individually.16 Pharmacological therapies, 
such as selective serotonin reuptake inhib-
itors, serotonin- norepinephrine reuptake 
inhibitors and tricyclic antidepressants are 
recommended for depression. However, such 
treatments are often associated with various 
side- effects, including headache, nausea and 
vomiting, and worsened memory.17 18

description of the intervention
Acupuncture treatment, as a part of tradi-
tional Chinese medicine, involves insertion 
and stimulation of fine needles into specific 
points on the body to facilitate recovery of 
health. Acupuncture is generally considered 
safe19 and has been shown may have effects on 
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migraine and emotions disorders. An individual patient 
data meta- analysis showed that acupuncture was asso-
ciated with a statistically significant reduction in symp-
toms of pain- related depression.20 A Cochrane systematic 
review indicated that acupuncture as adjunctive treat-
ment could reduce the frequency of migraine.21 But this 
review did not conduct a quantitative or qualitative anal-
ysis on the effect of acupuncture for migraine- related 
emotional disorders. Furthermore, an increasing number 
of clinical studies have shown the effect of acupuncture 
on emotional disorders in migraineurs.22 23

How the intervention might work
It is confirmed by many studies that acupuncture acti-
vates the release of some pain suppressors, such as endor-
phins, in the central nervous system.24 25 Li et al have 
concluded that the impairment of the homoeostasis of 
the trigeminovascular nociceptive pathway was involved 
in the neural pathophysiology of migraines, and acupunc-
ture could help to restore this imbalance.26 Yue et al have 
shown that electro- acupuncture exhibited the antidepres-
sant effect and alleviated the hippocampal neuroinflam-
mation.27 Meanwhile, the stimulation of specific acupoint 
by electro- acupuncture could cause relaxation, calmness 
and reduce the feeling of tension or distress.28 Further-
more, Shao et al found that strong manual acupuncture 
stimulation could reduce pain- induced anxiety and phos-
phorylation of extracellular signal- regulated kinase in the 
anterior cingulate cortex (ACC).29 Du et al confirmed 
that electro- acupuncture could decrease pain- induced 
anxiety- like behaviours by suppressing protein kinase 
mzeta activity in the ACC.30 Meanwhile, it has been shown 
that there is a shared neurobiological mechanism for 
emotional disorders and migraine.31–33 In addition, it was 
observed that reduced migraine days were accompanied 
by decreased anxiety.34

Whether acupuncture plays an anti- anxiety and anti- 
depression by solving the primary migraine, or whether 
acupuncture treats the accompanying emotional disor-
ders of migraine alone? This point needs to be further 
studied based on clarifying whether acupuncture is effec-
tive for the emotional disorders of migraine.

Why it is important to perform this review
Given the potential associations among emotional 
disorders and increased risk of disease progression and 
migraine- related burden, it is important to understand 
the impact of migraine treatment on the management 
of these comorbidities. In this circumstances, comorbid 
emotional disorders need to be considered when devising 
a treatment plan for the patient with migraine.35 36 
However, there is no systematic reviews to evaluate the 
efficacy of acupuncture in the treatment of migraine 
accompanied with emotional disorders. Therefore, a 
comprehensive review of acupuncture on emotional 
disorders in patients with migraine will provide a useful 
estimate of overall effects of complex interventions, an 

estimate of most interest to patients, practitioners and 
providers.

objectives
The systematic review aims to obtain a relatively 
convincing conclusion of whether acupuncture is effec-
tive for treating emotional disorders in patients with 
migraine.

MEtHodS
Criteria for including studies in this review
Types of studies
RCTs of acupuncture therapy for migraine with emotional 
functioning outcomes, which were reported in Chinese or 
English, will be included. Quasi- RCTs and uncontrolled 
clinical trials will be excluded.

Types of participants
Patients were diagnosed either with acute or chronic 
episodes of migraine, will be included regardless of the 
age, gender and source of cases. The diagnosis will be 
based on the International Classification of Headache 
Disorders.37

Types of interventions
The style of acupuncture considered in the studies is 
defined as needle stimulation of acupoints, including 
body acupuncture (manual/electro), auricular acupunc-
ture and scalp acupuncture.

Types of comparator(s)/control
We included and classified the comparators in studies as 
follows:
1. Acupuncture versus invasive sham/minimal 

acupuncture.
2. Acupuncture versus non- invasive placebo acupunc-

ture.
3. Acupuncture versus waiting list/no treatment/usual 

care.
Studies comparing different acupoints or different 

forms of acupuncture will be excluded.

Types of outcome measures
Primary outcomes
Emotional functioning outcomes scale: the Migraine- 
Specific Quality- of- Life Questionnaire (MSQ) emotional 
functional subscale, Allgemeine Depressions Skala, 
Hamilton Depression Scale and so on.

Secondary outcomes
1. The change in the frequency of migraine attacks.
2. Days of migraine (days/month).
3. Visual analogue scale.
4. MSQ.
5. Adverse events, including the number of participants 

dropped out and the number of participants reported 
adverse events.
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Table 1 search strategy used in medline database

no. search items

#1 randomized controlled trial [pt]

#2 controlled clinical trial [pt]

#3 randomized [tiab]

#4 placebo [tiab]

#5 clinical trials [mesh]

#6 randomly [tiab]

#7 trial [ti]

#8 #1 or #2 or #3 or #4 or #5 or #6 or #7

#9 humans [mesh]

#10 #8 and #9

#11 headache disorders [mesh]

#12 headache [mesh]

#13 (headache or migraine or cephalgia or cephalalgia 
or chronic migraine): ti,ab

#14 #11 or #12 or #13

#15 acupuncture therapy [mesh]

#16 (acupuncture or body acupuncture or manual 
acupuncture or electroacupuncture or electro- 
acupuncture or auricular acupuncture or laser 
acupuncture or warm needling): ti,ab

#17 #15 or #16

#18 #10 and #14 and #17

Search methods for identification of studies
Electronics searches
The following databases will be searched from inception to 
December 2019: Cochrane Central Register of Controlled 
Trials, MEDLINE, EMBASE, Allied and Complementary 
Medicine Database, CINAHL, China National Knowledge 
Infrastructure, Chinese Biomedical Literature Database, 
VIP Database and Wanfang Database.

The following terms will be searched: headache, 
migraine, cephalgia, cephalalgia, acupuncture, manual 
acupuncture, electro- acupuncture and auricular 
acupuncture. The search strategy for MEDLINE is shown 
in table 1. In the Chinese databases, the equivalent search 
words will be used.

Searching other resources
Clinical trial registries, like the WHO International Clin-
ical Trial Registry Platform, Chinese clinical registry and  
ClinicalTrials. gov, will be searched for ongoing trials 
with unpublished data. The reference lists of all poten-
tial publications, including relevant systematic reviews, 
will be manually retrieved and reviewed to further locate 
additional trials. Incomplete data will be obtained by 
contacting the corresponding authors.

data collection and analysis
Selection of studies
The titles and abstracts of all searched studies will be 
screened independently by two reviewers (NS and MS) 
according to the inclusion criteria. The full text of eligible 
studies will be reviewed if necessary. Any disagreements 
will be arbitrated by a third reviewer (ZL). Excluded 
studies will be listed in a table with reasons for their 
exclusion. The study selection procedure is shown in a 
Preferred Reporting Items for Systematic Reviews and 
Meta- Analyses flow chart (figure 1).

Data extraction and management
The following information will be extracted from all 
eligible studies by two independent reviewers (NS and 
MS) and entered a predefined data acquisition form: 
reference ID, author information, publication year, partic-
ipant characteristics, acupuncture intervention, control 
intervention, outcomes at all reported time points, and 
adverse effects, medication intake, duration of follow- up 
and so on. Details about acupuncture techniques will be 
extracted according to Standards for Reporting Interven-
tions in Clinical Trials of Acupuncture.38 Information not 
available from the studies will be obtained by contacting 
the corresponding authors. Any disagreements will be 
arbitrated by a third reviewer (R- RS). Cross- check of all 
data will be done by NS and MS and transferred into 
RevMan software (V.5.3).

Assessment of risk of bias
The risk of bias for each study will be evaluated by two 
or more independent reviewers (NS and M- SS) using 
the Cochrane Handbook for Systematic Reviews of Inter-
ventions.39 The following six domains will be assessed: 

selection bias, performance bias, detection bias, attrition 
bias, reporting bias and other sources of bias. Trials will 
be evaluated and classified into three levels: low risk, 
high risk and unclear. Corresponding authors will be 
contacting fir unclear items. Any disagreements will be 
arbitrated by a third reviewer (R- RS).

Measures of treatment effect
Efficacy data will be synthesised and statistically analysed 
in RevMan V.5.3. For dichotomous data, a risk ratio with 
95% CIs will be used for analysis. For continuous data, a 
mean difference or a standard mean difference (SMD) 
with 95% CIs will be used for analysis. SMD will be used if 
different assessment tools were used.

Unit of analysis issues
Due to the lack of individual patient data, an analysis will 
be based on aggregated outcome data.

Dealing with missing data
The corresponding authors or relevant authors will be 
contacted by reviewers (NS and MS) to obtain missing 
data. An intention- to- treat analysis will be performed in 
the absence of missing data.40 If possible, a sensitivity 
analysis will be performed to address the potential impact 
of missing data.41 The potential impact of missing data 
will be addressed in the discussion if necessary.
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Figure 1 Flow diagram of the study selection process.

Assessment of heterogeneity
χ2 test with a significance level of p<0.1 will be used in 
the forest plot for investigating statistical heterogeneity. 
Moreover, an I² test will be calculated for quantifying 
inconsistency. If the heterogeneity tests show little or 
no statistical heterogeneity in these trials (I²<50%), the 
fixed effects model will be used for the pooled data. The 
random- effects model will be used with heterogeneous 
data (50%<I2<75%). If there is considerable heteroge-
neity, meta- analysis will not be performed.

Assessment of reporting biases
Funnel plots will be generated to observe the potential 
reporting biases when more than 10 studies are included.

Data synthesis
Data synthesis will be performed with clinical data, using 
RevMan software (V.5.3). The fixed- effects model will be 
used for the pooled data if the statistical heterogeneity 
is detected as little or low. Otherwise, the random- effects 

model will be used. If necessary, subgroup analysis will be 
performed, or the potential reasons will be analysed.

Subgroup analysis and investigation of heterogeneity
If data are available, subgroup analysis will be performed. 
Variations in the characteristics like acupuncture types, 
control intervention types and short/long term effects 
will be considered. And subgroup will be conducted to 
interpret the heterogeneity.

Sensitivity analysis
A sensitivity analysis will be conducted to monitor the 
robustness of the primary decision made in the review 
process, if possible. Several decision nodes, such as meth-
odological weaknesses, sample size and missing data, will be 
considered.

Summary of evidence
Two reviewers will assess independently the quality of 
evidence for main outcomes using the grading of recom-
mendations assessment, development, and evaluation 
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system approach,42 and present the result in ‘summary 
of findings’ tables in the final report. The assessments of 
evidence quality will be rated ‘high’, ‘moderate’, ‘low’ or 
‘very low’.43 the quality of evidence of a specific study will be 
assessed according to the risk of bias, imprecision, incon-
sistency, indirectness, publication bias, effect size or dose–
response relation.

Patient and public involvement
No patient involved.

Ethics and dissemination
The results of this meta- analysis will be disseminated 
through publication in a peer- reviewed journal or rele-
vant conference.

dISCuSSIon
This meta- analysis will provide a relatively convincing 
conclusion of whether acupuncture is effective for 
treating emotional disorders in patients with migraine. 
Conclusions drawn from this review may benefit 
migraineurs, clinicians and policy makers. The process 
of conducting this review will be divided into four parts: 
identification, study inclusion, data extraction and data 
synthesis. If amendments to this protocol are necessary, 
we will provide the date of each amendment with state-
ment of the changes and the corresponding reasons.
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