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Abstract
Background:There are a number of complementary and alternative therapies for the primary dysmenorrhea (PD) and their efficacy
has been assessed by several systematic reviews. But only pair-wised drugs have been evaluated in the traditional meta-analyses
and conflicting interpretation of results also existed among different studies. Here, a protocol for a network meta-analysis will be
presented aimed to compare the efficacy and safety of different complementary and alternative therapies for PD.

Methods: All randomized controlled trials of complementary and alternative therapies for the PD will be included. The primary
outcomes of our interest are pain intensity and pain duration and the secondary outcomes are quality of life, clinical effective rate, and
adverse events. We will search relevant database, the ongoing trial, previous relevant reviews and reference lists, and so on. The
identification and selection of studies and data extraction will be conducted by two independent reviewers. We will perform a battery
of pairwise meta-analyses and Bayesian network meta-analyses to assess the relative outcomes of different complementary and
alternative therapies. We will use the surface under the cumulative ranking curve values and the mean ranks to get the treatment
hierarchy, and then use the node-splitting method to evaluate consistency. The softwares WinBUGS 1.4.3 and STATA will be
selected and the quality of the evidence will be evaluated using the Grading of Recommendations Assessment, Development and
Evaluation instrument.

Ethics and dissemination: This review does not require ethical approval.

PROSPERO registration number: PROSPERO CRD42018107763.

Abbreviations: GRADE = Grading of Recommendations Assessment, Development and Evaluation, NSAIDs = nonsteroidal
antiinflammatory drugs, PD = primary dysmenorrhea, RCTs = randomized controlled trials, SUCRA = surface under the cumulative
ranking curve, VAS = visual analogue pain.
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1. Introduction

Primary dysmenorrhea (PD) is a common and often debilitating
gynecological disease that usually begins in adolescence after the
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establishment of ovulatory cycles.[1,2] It has been reported that
almost 45% to 90% of women experience some menstrual
pain,[3–5] and 10% to 25% of reproductive women are affected
by very severe PD contributing the time lost from family, work,
school, and other activities.[6,7] Long-term severe PD will lead to
blood reflux, increase the incidence of endometriosis, and then
lead to the occurrence of infertility. Besides the distress associated
with dysmenorrhea, its impact on socioeconomic repercussions is
significant. Several longitudinal studies on young women with
dysmenorrhea have shown that the absenteeism rate ranges from
34% to 70% in these women and about 10% to 30% of all
working or studying women with dysmenorrhea losing 1 to 2
working days per month, representing loss of 600 million
working hours annually or up to $2 billion every year in the
USA.[8–10] The same is true in Sweden, although the population is
only 4 million. It is reported that 50% of women have at least 1
absence from work or school due to dysmenorrhea, resulting in
230,000 lost working days. It can be seen that PD has serious
global economic consequences.[11,12]

Now pharmacological interventions including nonsteroidal
antiinflammatory drugs (NSAIDs) and hormonal contraceptives
have been the mainstay of treatment for PD. NSAIDs have the
main effect of immediate analgesia, however, they lack of long-
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term efficacy. Moreover, long-term use of NSAIDs may increase
the incidence of adverse reactions, especially in digestive system
and central nervous system, such as indigestion, headache,
drowsiness, and poor adherence to treatment.[13–15] Oral
contraceptives are also commonly used in the treatment of PD,
but often accompanied by weight gain, breast pain, menstrual
disorders, and other adverse reactions.[16,17] Besides, it is
reported that frequent use of these medications have a failure
rate of 20% to 25%.[18] Therefore, more and more people are
focusing on complementary and alternative therapies for the PD.
Complementary and alternative therapies include exercise,

acupuncture, moxibustion, Chinese herbal medicines, behavioral
interventions, topical heat, dietary supplements, and so on.[19]

Many studies and reviews have proved that the patients with PD
would benefit by having complementary and alternative therapies
for reducing pain treatment with minimal adverse effects.
Navvabi Rigi et al[20] compared the analgesic effect of heat
patch containing iron chip and ibuprofen for PD through a
randomized controlled trial (RCT) and found that heat patch
containing iron chip had comparable analgesic effects to
ibuprofen for PD. A RCT of exercise and hot water bottle in
the management of dysmenorrhea conducted in India indicated
that both exercise and hot water bottle could be used for girls
with dysmenorrhea to provide relief from pain and menstrual
distress.[21] Chung et al[22] conducted a systematic review of
acupoint stimulation intervention for people with PD and found
that acupoint stimulation, especially noninvasive acupoint
stimulation, could have good short-term effects on pain in PD.[22]

There are so many complementary and alternative therapies
for PD and their efficacy has been assessed by several systematic
reviews. But the traditional pairwise meta-analyses only
evaluated the direct comparison of pair-wised drugs and
conflicting interpretation of results also existed among different
studies. Therefore, the objective of this network meta-analysis is
to compare the complementary and alternative therapies in terms
of the efficacy and safety for the treatment of PD to better guide
clinical practice, the management in women and health policies.

2. Objective

This network meta-analysis (NMA) aims to evaluate the current
evidence for the efficacy and safety of complementary and
alternative therapies for the PD.

3. Methods and analysis

Our protocol of this NMA was registered on the PROSPERO
international prospective register of systematic reviews
(ID=CRD42018107763). We have prepared our NMA protocol
according to the Preferred Reporting Items for Systematic Review
andMeta-Analysis Protocols (PRISMA-P) guidelines.[23] This study
will be conducted and reported in accordance with the PRISMA
Extension Statement for Reporting of Systematic Reviews Incorpo-
rating Network Meta-analyses of Health Care Interventions.[24]

3.1. Eligibility criteria

This study is a systematic review with NMA of RCTs on
complementary and alternative therapies in PD. All relevant
RCTs using complementary and alternative therapies for PD will
be included. Quasi-RCTs will be excluded such as those
allocating by medical record number. The specific population,
interventions, comparators, outcomes criteria are as follows.
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3.1.1. Population. The population included women after
adolescence with PD diagnosed according to various criteria
(e.g., Primary Dysmenorrhea Consensus Guidelines)[1] of any
duration with either moderate or severe PD, which means the pain
affecting daily activity or visual analogue pain (VAS)≥3 score. But
the studies on secondary dysmenorrhea or menstrual pain caused
by other factors, the participants with irregular or infrequent
menstrual cycles, woman using intrauterine contraceptive device
or birth control pills, and the one having a history of strenuous
exercisewill be excluded.Wewill not apply restrictionswith regard
to ethnic origin, region, or other characteristics.

3.1.2. Interventions and comparators. RCTs of complemen-
tary and alternative therapies used in patients with PD will be
included, regardless of whether the antimicrobials were tested
between against placebo/control intervention or themselves
(head-to-head).The complementary and alternative therapies
include exercise, acupuncture, moxibustion, Chinese herbal
medicines, behavioral interventions, topical heat, dietary supple-
ments regardless of disposal method, and duration.

3.1.3. Outcomes. The primary outcomes of our interest are pain
intensity (the most painful day or average pain intensity on days
the pain was experienced) and pain duration measured in hours.
The pain intensity is measured by validated tool, such as the VAS.
The VAS is a valid and reliable tool to determine the severity of
pain, from 0 (no pain) to 10 (intolerable pain). The secondary
outcomes are quality of life, clinical effective rate, and adverse
events. Quality of life of women with PD could be measured by
various questionnaires such as Short-FormHealth 12, Short-Form
Health 36, or any other questionnaire used to evaluate quality of
life. The clinical effective rate will be calculated from the total
number of patients randomized. If the studies report the clinical
effective rate exceeds 2 points of time, wewill compare the records
obtained at the baseline with the endpoint of the treatment.

3.2. Search strategy

We have customized search strategies with the help of an
experienced librarian for each database. We will search the
following sources without restrictions for date, language, or
publication status: PubMed, Cochrane Central Register of
Controlled Trials (CENTRAL) Cochrane Library, and EMBASE.
We will apply a combination of Medical Subject Heading
(MeSH) and free-text terms incorporating database-specific
controlled vocabularies and text words to implement search
strategies. Table 1 shows details of the search strategy for
PubMed. We will also search the ongoing trial registered in the
World Health Organization’s International Clinical Trials
Registry Platform. Besides, the previous relevant reviews
conducted on complementary and alternative therapies for PD
and reference lists of included studies will also be searched.

3.3. Identification and selection of studies

All studies identified through electronic and manual searches will
be imported into NoteExpress literature management software
(v3.2.0.7103) and the repeated literature will be removed
electronically.
The process for identification and selection of studies will be

conducted in 2 separate steps:
1.
 Two independent authors will screen each title and abstract of
the literature and exclude the apparently unrelated research.



Table 1

Details of the search strategy for PubMed.

No. Search item

#1 Dysmenorrhea[MeSH Terms]
#2 Dysmenorrhea[Title/Abstract] OR Primary dysmenorrhea[Title/Abstract] OR Dysmenorrheas[Title/Abstract] OR Painful Menstruations[Title/Abstract] OR Menstruations,

Painful[Title/Abstract] OR Menstruation, Painful[Title/Abstract] OR Menstrual Pain[Title/Abstract] OR Painful Menstruation[Title/Abstract] OR Pains, Menstrual[Title/
Abstract] OR Pain, Menstrual[Title/Abstract] OR Pain, Menstrual[Title/Abstract] OR Menstrual Pains[Title/Abstract]

#3 #1 OR #2
#4 Complementary Therapies[MeSH Terms]
#5 Complementary and alternative therapies[Title/Abstract] OR Alternative Medicine[Title/Abstract] OR Alternative Therapies[Title/Abstract] OR Complementary Medicine

[Title/Abstract] OR Herbal Therapy[Title/Abstract] OR Medicine, Alternative[Title/Abstract] OR Medicine, Complementary[Title/Abstract] OR Therapies, Complementary
[Title/Abstract] OR Therapy, Alternative[Title/Abstract] OR Therapy, Complementary[Title/Abstract] OR Herb Therapy[Title/Abstract] OR Therapies, Alternative[Title/
Abstract] OR Complementary Therapies[Title/Abstract]

#6 #4 OR #5
#7 Exercise[Title/Abstract] OR Acupuncture[Title/Abstract] OR Moxibustion[Title/Abstract] OR Chinese herbal medicines[Title/Abstract] OR Behavioral interventions[Title/

Abstract] OR Topical heat[Title/Abstract] OR Dietary supplements[Title/Abstract]
#8 #6 OR #7
#9 randomized controlled trial[Publication Type]
#10 controlled clinical trial[Publication Type]
#11 randomized[Title/Abstract]
#12 randomly[Title/Abstract]
#13 #9 OR #10 OR #11 OR #12
#14 #3 AND #8 AND #13
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2.
 Literature preliminarily included will be acquired the full text
for further inspection. Also 2 independent reviewers will assess
eligibility of potentially relevant articles.

Conflicts will be resolved by discussion or seeking an
independent third opinion.
3.4. Data extraction

Two independent authors will use a pretested and standardized
Microsoft Excel data extraction form to extract the data from
eligible studies. In case of disagreement, an independent third
reviewer will be consulted. When there is missing information
that may affect eligibility, we will try to contact the original study
authors. We plan to extract the following data items from each
eligible study:
Study characteristics: title, first author, year of publication,

journal, registration number to trials registries, country of
conduct, number of study arms, method of randomization and
blinding, country of conduct, number of centers, and funding/
sponsor.

3.4.1. Study participants’ characteristics. The characteristics
of the study participants included gender, age, sociodemographic
characteristics, sample size, number randomized to each arm,
duration of disease, and disease diagnostic criteria.

3.4.2. Intervention characteristics. The intervention character-
istics included type of therapy, frequency, the course of treatment,
and therapy setting.

3.4.3. Outcome characteristics. The outcome characteristics
included number of events, mean and standard errors, or
standard deviation per arm.
3.5. Assessment of risk of bias

Risk of bias in the eligible studies will be assessed by the Cochrane
Collaboration’s risk of bias tool,[25] which consists of 7 domains
of bias relevant to the quality of RCTs. The criteria to be assessed
3

include the following domains: random sequence generation,
allocation concealment, blinding of participants, blinding of
outcome assessors, incomplete outcome data, selective reporting,
and other sources of bias. An assessment of risk of bias will be
made for the eligible studies based on the following three levels:
“low risk of bias,” “unclear risk of bias,” “high risk of bias.”

3.6. Data analysis
3.6.1. Characteristics of the eligible studies. We will conduct
descriptive statistics and describe the population characteristics
of the eligible studies that include age, duration of disease, types
of comparisons, duration of study, methodological variables and
country, and so on.

3.6.2. Analytical procedure. We will perform a battery of
pairwise meta-analyses to compare the active treatments that
with the same interventions and the different control arms. The
Bayesian network meta-analyses will be used to assess the
relevant outcomes through comparing the different complemen-
tary and alternative therapies with control conditions from both
direct and indirect comparisons.

3.6.3. Pairwise meta-analyses. We will perform pairwise
meta-analyses for each pairwise comparison to obtain odds
ratios for dichotomous outcomes or standardized mean differ-
ences for continuous outcomes, both with 95% credible intervals
(CrIs). We will select a random effects model or the fixed effect
model to synthesize data based on the value of I2. Besides, we also
use the value of I2 to measure the amount of heterogeneity.[26] If
the amount of heterogeneity is characterized as high, we will
explore the potential reasons for heterogeneity by subgroup
analysis (see below).

3.6.4. Network meta-analyses. We will perform a Bayesian
network meta-analysis using the Markov chain Monte Carlo
method in WinBUGS 1.4.3.[27] Given that it could not produce
figures, the analyses related to figures will be performed and
presented using the mvmeta command in Stata 14.0.[28] We will
use odds ratio with 95%CrIs to report the results of dichotomous
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outcomes, whereas for continuous variables, we will use mean
difference with 95%CrIs to assess the effect size. In consideration
of the heterogeneity among the eligible studies, we will use the
random effects models with vague priors for multiarm trials. It
will automatically set the initial values to run the 3 Markov
chains simultaneously. After that, we will use the trace plots and
Brooks-Gelman-Rubin plots to ensure convergence. For 3 chains,
convergence will be found to be adequate after running 1000
samples, which is discarded as “burn-in. The posterior summa-
ries will be based on 100,000 subsequent simulations.
The ranking analysis of NMA can estimate the ranking

probabilities of all treatments for each outcome. Then, wewill use
the surface under the cumulative ranking curve (SUCRA)
values[29] and the mean ranks to get the treatment hierarchy.
The greater the SUCRA value, the greater the probability of
becoming the best intervention. The value of SUCRA ranges from
0% to 100%, where 100% represents the greatest optimal
probability and 0 represents the lowest optimal probability.

3.6.5. Assessment of inconsistency. When there are 3 treat-
ments constituting a loop, we will evaluate the inconsistency
among them. For the same comparison, we will estimate the
agreement between direct and indirect effect. The node-splitting
method will be used to evaluate consistency in the entire network
using the mvmeta command in STATA.

3.6.6. Exploring heterogeneity, inconsistency, and sensitivity
analyses. We expect small amounts of heterogeneity and
inconsistency to be present considering the variety of study
settings we plan to include. The following characteristics will be
used to explore whether or not the treatment effects are robust for
the 2 primary outcomes in subgroup analyses and network meta-
regression:
1.
 Pain intensity at baseline

2.
 Study year

3.
 Study duration

4.
 Setting: individual vs group

5.
 Different types of patients, with different clinical outline

concerning symptoms (if identified)

We will explore the sensitivity of our conclusions for the 2
primary outcomes, and the sensitivity will be analyzed by
excluding the following aspects:
1.
 Studies with high risk of bias

2.
 Open studies

3.
 Studies providing published data only

4.
 Studies with unfair dose comparisons

3.6.7. Assessment of reporting bias. We will construct a
comparison-adjusted funnel plots to assess the potential
publication bias and small-study effects.[30] In the comparison-
adjusted funnel plot, the horizontal axis will represent the
difference between study-specific effect sizes and the comparison-
specific summary effect. We will use visual inspection to
determine the funnel asymmetry and the comparison-adjusted
funnel plot should be symmetric around the zero line under the
condition of the absence of publication bias and small-study
effects.

3.6.8. Evaluating the quality of the evidence.We will evaluate
the quality of the evidence using the Grading of Recommenda-
tions Assessment, Development and Evaluation (GRADE)
4

instrument specifically developed for network meta-analysis.[31]

Rating the quality of treatment effect estimates from NMA
requires the best estimates from direct, indirect, and NMA
(combined direct + indirect) evidences, as well as quality ratings
for the direct and indirect comparisons. We will evaluate the
quality of treatment effect estimates from NMA by the following
4 steps:
1.
 Present direct and indirect treatment estimates for each
comparison of the evidence network.
2.
 Rate the quality of each direct and indirect effect estimate.

3.
 Present theNMA estimate for each comparison of the evidence

network.

4.
 Rate the quality of each NMA effect estimate.

GRADE is characterized based on the study limitations,
inconsistency, imprecision, indirectness, and publication bias.
There are 4 levels classified by the GRADE for the quality of
evidence: very low quality, low quality, moderate quality, and
high quality.
4. Discussion

The evidence basis around the complementary and alternative
therapies for PD has led to conflicting interpretation of results.
Indeed, although several studies have assessed the comparative
efficacy, the traditional pairwise meta-analyses only evaluated the
direct comparison of pair-wised drugs and conflicting interpre-
tation of results were also existed among different studies. This
NMA aims to evaluate the current evidence for the efficacy and
safety of complementary and alternative therapies for the PD.We
will also get the treatment hierarchy of each competing treatment
for the outcomes of interest. Its results will cause widespread
concern: gynecologist, practice guideline developers, researchers,
policymakers, as well as man whose wife or girlfriend suffered
from dysmenorrhea.
Our study has several strengths. First, a comprehensive

literature search will be conducted to include both published
and unpublished work. Second, the GRADE will be used to rate
the confidence in the estimates. Third, we will consider the
potential sources of heterogeneity. Finally, a Bayesian framework
will be used to pool the results and to estimate the ranking
probabilities of all treatments for each outcome. On the other
hand, some limitations are predictable. The publication bias
exists for this review because of excluding non-English studies
and some degree of clinical heterogeneity. We also hope that our
findings will provide evidence and fill the gaps to reduce the
uncertainty about the ranking of the interventions in terms of
effectiveness and safety and encourage further research to
enhance clinical decision-making.
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