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ARTICLE INFO ABSTRACT

Keywords: Background: Acupuncture and moxibustion have promising effects in managing primary dysmenorrhea. However,
Clinical studies some evidence from clinical trials remains controversial due to methodological flaws in study designs that
Mem_"d"l"g‘y involve acupuncture and its related modalities and require urgent attention and dialogue.

f\cc[:f;l?fc:z‘;ew Methods: Allied and Complementary Medicine Database (AMED), Cochrane Library, Excerpta Medica database
Moxibustion (EMBASE), PubMed, Web of Sciences, Chinese Biological Medicine (CBM), China National Knowledge Infra-

structure (CNKI), VIP Database for Chinese Technical Periodicals (VIP), and Wanfang database were searched
from their inception to July 2021. Data were extracted based on the types of study design, primary outcome
measures, adverse events (AEs), and participants’ subjective views.

Results: Most studies (n = 282, 93 %) were published in Chinese and 21 (7 %) in English. Among these, there
were 209 (69 %) randomized controlled trials (RCTs), 39 (13 %) non-randomized controlled trials (nRCTs), 30
(10 %) case-series reports, 15 (5 %) cohort studies, and 10 (3 %) case reports. The most frequent reported
outcome was pain, followed by emotion, sleeping quality, quality of life, skin temperature, changes in brain
function, uterine and ovarian blood flow, and reproductive endocrine level. AEs were reported in 37 studies with
mild events, and all recovered without actions taken; 31 trials reported no AEs; 235 failed to report any AEs. One
RCT found that the satisfaction rate of the intervention group was statistically significantly higher than the
control group.

Conclusion: Clinical studies on acupuncture and its related modalities face methodological challenges and require
urgent attention. RCT with blinding and sham control might be the gold standard trial design. However, it may
not be the most suitable research method for these modalities. We recommend using pragmatic RCTs in this field,
where trial protocol registration on the trial registry platforms and detailed safety reporting should be

Primary dysmenorrhea

mandatory.
1. Introduction gynaecological visits, where associated pain is mainly described as
moderate to severe,” which greatly influences the quality of life and
Primary dysmenorrhea (PD) is painful periods without pelvic pa- work productivity.® Nonsteroidal anti-inflammatory drugs (NSAIDs) are
thology, characterized by recurrent, crampy, and lower abdominal pain considered first-line treatment for PD*°; however, the therapeutic su-
during menstruation.’ Evidence shows that prevalence rates of PD vary, periority of any individual NSAID has not been demonstrated due to
ranging from 50 % to 90 %.? PD is the most common reason for commonly reported side effects.’ Therefore, there is a compelling need
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to find effective non-pharmacological options for PD management.

Acupuncture and moxibustion have been practised as complemen-
tary and alternative therapies in China for thousands of years. Previous
studies’ '” have confirmed the beneficial effects of acupuncture and
moxibustion for relieving PD-related pain. Acupuncture analgesia has
already been demonstrated in many pathways.'"'? However, recent
randomized controlled trials (RCTs) on acupuncture and moxibustion in
managing PD have raised methodological issues, including selection
bias, non-blinding and insufficient objective outcomes.'*>'® A belief has
also emerged that acupuncture is equivalent to a placebo, which has
even been named “mega-placebo”.!”'° Moreover, a previous study *°
has identified misunderstandings and misuse of the concept of
“randomization” in acupuncture and its related modalities, and many
researchers have misnamed their non-RCTs as RCTs.?! Clinical trials and
systematic reviews have shown a lower application rate of blinding,
misuse of randomization, and nonstandard outcome reporting.”>** A
study?* found that published RCTs had high proportions of positive re-
sults, which may contribute to reporting bias. In addition, researchers
have noted acupuncture related research methodology to be poor,
lacking in medium and long-term follow-up and qualitative data, and
adverse events (AEs) have also been poorly reported.25

This review aims to analyse and evaluate research methodologies
used in existing literature using acupuncture and moxibustion to
manage PD, therefore, providing insight into its methodological chal-
lenges and opportunities in this field.

2. Methods

Following the Preferred Reporting Items for Systematic reviews and
Meta-Analyses extension for Scoping Reviews (PRISMA-ScR) guideline
and framework,”° the review questions have been established as follows:

(a) What research designs were applied in studies using acupuncture
and moxibustion to manage PD?

(b) What are the primary outcome measures in studies using
acupuncture and moxibustion to manage PD?

(c) What is the evidence of AEs when using acupuncture and moxi-
bustion to manage PD?

(d) What are participant attitudes, beliefs, and experiences when
managing PD with acupuncture and moxibustion?

2.1. Eligibility criteria

We searched nine electronic databases, including English: Allied and
Complementary Medicine Database (AMED), Cochrane Library,
Excerpta Medica database (EMBASE), PubMed, and Web of Sciences,
and Chinese: Chinese Biological Medicine (CBM), China National
Knowledge Infrastructure (CNKI), VIP Database for Chinese Technical
Periodicals (VIP), and Wanfang database. In addition, manual searching
of the references in this paper was also included. To avoid reporting bias,
Cochrane recommended the inclusion of trials in languages other than
English?’; also, most RCTs in acupunctured related studies are published
in Chinese.”® Therefore, the searches were in English and Chinese from
the inception date of databases to July 2021. We contacted authors to
identify additional information when data was missing or incomplete.
The following were the PICOs of this review:

2.1.1. Participants

Women aged 18-40 with clinically diagnosed PD were included. PD
is defined as painful periods in the absence of pelvic pathology, char-
acterized by recurrent, crampy, lower abdominal pain during menstru-
ation.! Animal studies and secondary dysmenorrhea were excluded.

2.1.2. Intervention (s)
All types of acupuncture (manual, electro, or laser) and or,
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moxibustion (direct, indirect, electronic, or laser) were included. Wrist-
ankle needle, auricular acupuncture, scalp acupuncture, fire needle,
acupoint catgut embedding, and acupoint injection were excluded.

2.1.3. Comparator
Studies with or without control groups were included.

2.1.4. Outcomes
All types of outcomes related to PD and their used validated mea-
surement tools.

2.1.5. Study type (s)
Any types of original studies involving acupuncture and or moxi-
bustion as an intervention were included.

2.2. Search strategy

The search strategy was adapted to different database demands. The
keywords in the search include “§t#”, “$t%&>, “BB¥t”, “I\iI”, “RE”,
Xk, “BFR”, and “HIHK” in Chinese; and “acupuncture”, “moxi-

”»

bustion”, “moxa”, “wormwood”, “laser moxibustion”, “needle”, “acu-
point”, “dysmenorrhea”, “primary dysmenorrhea”, “painful period”, and
“menstrual pain” in English. For example, the searching strategy on

PubMed is shown in (Table 1).
2.3. Study selection

EndNote x9 software was employed to manage and screen the liter-
ature. PRISMA flow chart was used to present the process of study se-
lection (Fig. 2). After removing duplicates, two reviewers screened the
titles and abstract independently and excluded irrelevant articles. Next,
they further screened the literature by reading the full text according to
the inclusion and exclusion criteria. The third reviewer participated in
consultation throughout this process to resolve conflicts and discuss any
uncertainties related to study inclusion.

2.4. Data management

All data were entered into Excel spreadsheets (Microsoft Excel
version 2019) by two entry personnel independently, after which the
data manager cross-checked two data sets to ensure accuracy. This in-
formation of characteristics included author, publication year, country
of publication, study design, interventions, primary outcome measures,
and study related AEs. A narrative synthesis approach collated, sum-
marized, and mapped the literature. Most data were descriptively ana-
lysed by calculating frequencies and percentages, where results were
presented in tables, column charts, and pie charts using Microsoft Excel
(version 2019). Qualitative data were presented descriptively.

Table 1
Searching strategy example.

Items Search Terms and Combinations

PubMed

#1 (“acupuncture” [Mesh]) OR ((needle [Title/Abstract]) OR (acupoint [Title/
Abstract]))

#2 (“Moxibustion” [Mesh] OR (((moxa [Title/Abstract] OR (wormwood [Title/
Abstract])) OR (laser moxibustion [Title/Abstract]))

#3 #1 OR #2

#4 (“dysmenorrhea” [Mesh]) OR (((((((primary dysmenorrhea [Title/Abstract])

OR (algomenorrhea [Title/Abstract])) OR (Painful period [Title/Abstract])) OR
menstrual pain [Title/Abstract] OR (pain, menstrual [Title/Abstract])) OR
(menstruation, painful [Title/Abstract] OR (painful menstruation [Title/Abstract]))

#5 #3 AND #4
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3. Results

Across these searches, 10,619 records were retrieved. After de-
duplication and screening titles and abstracts for relevance, 5728 and
1145 records remained, respectively. Screening by full-text, 303 articles
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met the inclusion criteria. A flowchart of this review process is shown in
Fig. 2. The type of publications were journal articles (197, 65 %), thesis
(100, 33 %), and conference papers (6, 2 %) in Chinese (282, 93 %) and
English (21, 7 %). Most studies were conducted in Mainland China (299,
99 %). The rest of the studies originated from other regions, including

33 299 (99%) Mainland China

=3 4 (1% ) Other regions
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d) Intervention of included studies

Fig. 1. Overview of the included studies: a) location of included studies: Mainland China and other regions; b) setting of included studies: hospitals, no reported,
clinic, research institution (Scientist institute of traditional Chinese medicine, Research institutes of acupuncture and meridian, Laboratories), community, and
university; ¢) year of publications: 1979-2021; d) intervention of included studies: acupuncture, moxibustion, and the combination of acupuncture and moxibustion.



W. Liu et al.

Taiwan (n = 1), Iran (n = 1), and Thailand (n = 1) (Fig. 1a). The studies
were published between 1979 and 2021. There was a significant hike
from 2010, reaching the highest in 2019 (Fig. 1c). Most studies were
conducted in hospitals (169, 56 %); followed by clinics (6, 2 %), research
institutions (Scientist institute of traditional Chinese medicine, Research
institutes of acupuncture and meridian, Laboratories) (6, 2 %), com-
munities (4, 1 %), and universities (4, 1 %); more than 30 % studies
(114, 38 %) did not specify the study setting (Fig. 1b). Interventions
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varied among acupuncture (145, 48 %), moxibustion (97, 32 %), and the
combination of acupuncture and moxibustion (61, 20 %) (Fig. 1d).

3.1. Research design

There are two types of original studies: experimental studies and
observational studies.”’ In the experimental study, 209 studies (69 %)
were RCTs, while 39 (13 %) were nRCTs. Observational research were

)

Records identified through database (n=10619)

AMED (n=88); Cochrane Library (n=347); EMBASE (n=612);
PubMed (n=119); Web of Science (n=437); CBM (n=1720);
CNKI (n=2658); VIP (n=1618); Wanfang (n=3020)

Identification

[

A 4

Duplicated records (n=4891)

Browse title and abstract of each record (n=5728)

Screening

\4

Records excluded (n=4583)

Animal study (n=202)

Irrelevant to the topic (n=1463)

Non in English or Chinese (n=12)

Non acupuncture or moxibustion (n=1393)
Non primary dysmenorrhea (n=1206)
Protocol (n=22) Review (n=285)

Full-text articles assessed for eligibility (n=1145)

Eligibility

Full-text articles excluded (n=842)
Animal study (n=1)

Abstract (n=13)

Age not meeting inclusion criteria (n=623)
Duplicated records (n=10)

Non primary dysmenorrhea (n=68)

Non acupuncture or moxibustion (n=78)
Protocol (n=2) Review (n=37)

Irrelevant to the topic (n=10)

Included

Full-text articles included (n = 303)
RCT (n=209); nRCT (n=39); Case report (n=10);
Case-series report (n=30); Cohort study (n=15)

Fig. 2. Flow chart of the review process. Abbreviation: AMED: Allied and Complementary Medicine Database, EMBASE: Excerpta Medica database, CBM: Chinese
Biological Medicine Database, CNKI: China National Knowledge Infrastructure, VIP: VIP Database for Chinese Technical Periodicals, Wangfang: Wangfang database;
RCT: Randomized controlled trial, nRCT: non-randomized controlled trial.
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case reports (10, 3 %), case-series reports (30, 10 %), and cohort studies
(15, 5 %). The types of study design are shown in Fig. 3.

The interventions of RCTs included acupuncture (101, 48 %), mox-
ibustion (61, 29 %), and the combination of acupuncture and moxi-
bustion (47, 23 %). The control groups were no-treatment (22, 11 %),
oral medications (66, 32 %), acupuncture and moxibustion (100, 47 %),
sham acupuncture or moxibustion (16, 8 %), and others (5, 2 %). For the
16 (8 %) detailing sham acupuncture or moxibustion, there were 14
studies with sham acupuncture and two on sham moxibustion in the
control groups, where sham acupuncture methods included real tech-
niques on non-acupoint (9, 64 %), and sham techniques on real acu-
points (5, 36 %). Meanwhile, sham moxibustion was operated on real
acupoints, one of which used starch as a placebo-partitioned, and the
other was a special sham moxibustion device, which stopped burning
within three minutes.

3.2. Main outcome measures

Different instruments were applied in these studies to measure the
efficacy of acupuncture and moxibustion for PD. The primary outcomes
measured included pain, emotion, sleeping quality, quality of life, skin
temperature, changes in brain function, uterine and ovarian blood flow,
and reproductive endocrine level. There were five categories of ap-
proaches used, including 1) visual analogue scale (VAS), numeric rating
scale (NRS), and verbal rating scale (VRS) for pain intensity assessment;
2) COX menstrual symptom scale (CMSS) and dysmenorrhea symptom
score for symptom; 3) the total effective rate for efficiency index; 4) self-
rating anxiety scale (SAS) and self-rating depression scale (SDS) for
mental status; and 5) prostaglandin F2a (PGF2a), prostaglandin E2
(PGE2), and B-endorphin (B-EP) for lab test parameters and imaging
data. As a pain evaluation scale, VAS was used in more than half of the
studies (154, 51 %), and CMSS was identified 57 times. The total
effective rate was also often used (159, 52 %), especially in case reports.
Dysmenorrhea symptom score was reported 66 times, and fMRI exam-
inations were reported 17 times. In addition, SAS and SDS were used 11
times, respectively. Thirteen (4 %) RCTs distinguished primary and
secondary outcomes. The total effective rate was only used once for the
primary outcomes, and then the others were pain-related indicators.
Secondary outcomes included pain intensity, clinical symptoms, CMSS,
syndrome score, sleep quality, lab test parameters, and so on. In addi-
tion, 17 studies calculated sample size using imaging indexes, total
effective rate, abscission rate, CMSS, VAS, and treatment times as the
basis. The measuring tools used more than ten times are shown in Fig. 4.

3.3. Adverse events (AEs)

AEs were mentioned in 68 (22 %) studies. Of those, 31 studies re-
ported acupuncture and moxibustion as being safe with no AEs during
the trials, whereas 37 reported mild AEs, including local and minor
irritation, bleeding, hematoma, bruises, and blisters. These reactions
were mild, where all participants recovered without any actions being

3 209 (69%) RCTs
3 39 (13%) nRCTs
3 30 (10%) Case-series reports

=3 10 (3%) Case reports
Ea 15 (5%) Cohort studies

Fig. 3. Distribution of articles on original studies published between 1979 and
2021, by study design. Abbreviations: RCT: randomised controlled trial, nRCT:
non-randomized controlled trial.
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Fig. 4. Outcome measurement instruments and the usage frequency. Only
those measuring tools used more than ten times are included in this figure.
Abbreviations: TER: total effective rate; VAS: the visual analog scale; DSS:
dysmenorrhea symptom scale; LB: lab test; CMSS: COX menstrual symptom
scale; SAS: Self rating Anxiety Scale; SDS: Self rating Depression Scale.

taken, and they did not affect the participants or the trial. Disappoint-
ingly, 235 (78 %) studies failed to report any AEs (Table 2).

3.4. Subjective data

This review aimed to investigate participant attitudes, beliefs, and
experiences of participating in trials of using acupuncture and moxi-
bustion to manage PD. However, we did not find enough available ev-
idence. Only one RCT mentioned participant satisfaction rates after
treatment.® This study found that the satisfaction rate of the interven-
tion group with acupuncture and moxibustion was higher than that of
the control group with oral ibuprofen (92.5 % and 62.5 %, respectively),
and this difference was found to be statistically significant (p <0.05).

4. Discussion
4.1. Methodological challenge in acupuncture related research

According to the essential concepts in the Clinical Research of Lan-
cet,?’ the original research is divided into experimental and observa-
tional research. The clinical evidence of observational studies is lower
than experimental studies because the former is subjected to informa-
tion bias.>! Observational studies consist of analytical (cohort study)
and descriptive studies (case report and case-series report).”” RCTs are
the gold standard in clinical trials, reducing bias and improving the level
of evidence, where this study type has been widely applied in the health
field.?**%%% Therefore, it seems reasonable that RCTs accounted for a
large proportion (69 %) in this review. A properly performed rando-
mised trial is always superior and provides the highest quality data.>*
Any large, well-designed RCTs should evenly distribute known and
unknown factors to minimise the potential for bias.*”

Meanwhile, RCTs included in this review all presented positive re-
sults, affirming the efficacy of the intervention. Some researchers were
concerned about the publication bias of the evidence due to the highly
positive rate.”* Determination of sample size is central to the design of
RCTs;36 only 17 (8 %) RCTs in this review reported the method of sample
size calculation. Moreover, large scale RCTs were lacking, with only 38
(18 %) studies having a sample size of over 100, where 171 (82 %)
studies were less than 100, and some studies’’ *° had only 12
participants.

Table 2
Adverse events related to interventions.
AEs Number Percentage
n) (%)
No reported 235 78 %
No adverse events 31 10 %
AEs including irritation, bleeding, hematoma, 37 12%

bruises, and blisters

Abbreviations: AEs: adverse events.
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The use of blinding in RCTs is regarded as one of the key standards
for evaluating the quality of trials. A study has shown that trials exag-
gerate the therapeutic effect by about 15 % without double-blinding
compared with trials with double-blinding.” However, we did not
find any RCTs with double-blinding in this review because the method is
not often possible in this field. Randomization is the premise of RCT,
whereas there was a misunderstanding and misuse of the concept of
“randomization” in acupuncture related modalities trials.”’ Some au-
thors were vague about randomization or simply noted “randomiza-
tion”; however, they did not use this method in their trials.
Methodological studies have shown that failure to conduct appropriate
randomized concealment trials may exaggerate efficacy by 30~50 %.*!

Only 13 (6 %) RCTs divided the outcomes into primary and sec-
ondary outcomes. The most frequent tool used to measure the primary
outcome was the total effective rate, which scored the symptoms of
dysmenorrhea according to the clinical guiding principles of new traditional
Chinese medicine,** and then divided them into “cure”, “remarkable ef-
fect”, “improvement”, and “failure”, where the total effective rate was
the proportion of the sum of the first three. However, this principle was
formulated based on the model of new Chinese herbal, which cannot
exactly reflect the efficacy of acupuncture and moxibustion interven-
tion. Researchers*> *° have found that the principle of outcome selection
should focus on the purpose of the study and the disease, and then
consider the characteristics and advantages of the interventions to help
researchers to solve the main and valuable clinical questions. In addi-
tion, this process was conducted by The Ministry of The Health of China in
1993, which is outdated and has not been internationally recognized.

Few AEs (68, 22 %) in this review were reported, with 37 studies
reporting irritation, bleeding, hematoma, bruises, and blisters, where all
of these were mild and recovered with no actions taken; 31 with no AEs;
and another 235 trials failing to report any AEs. There were apparent
flaws in these data. Some studies did not report AEs, and some studies
did not specify the type of AEs, although the authors have reported
them, while some studies did not explain the causes of AEs. A recent
study found that the incompleteness and inconsistency of AEs reporting
in primary studies hampered the drawing of firm conclusions on
acupuncture safety.*® This is in line with the shortcoming identified for
reporting of AEs in previous acupuncture RCTs.*”

Studies*®*° reported that the evaluation of efficacy and safety is
based on personal feelings and experiences, especially in acupuncture
and its related modalities with emphasis on syndrome differentiation
and treatment. Only one study reported the satisfaction rate of partici-
pants after treatment. This incomplete outcome data belongs to attrition
bias, in accordance with the questions in the previous paragraph about
AEs.

Researchers® °? have claimed no statistically significant difference
between acupuncture treatment and placebo-controlled groups. Several
factors cause methodological challenges in acupuncture related fields.
Firstly, acupuncture related researchers excessively pursue to apply the
concept of modern western medicine in explaining the mechanism of
acupuncture and moxibustion, where some even wholly duplicate the
scientific research methods of western medicine in acupuncture related
research, resulting in many methodological problems. Secondly, there
has been a misunderstanding of the theory of acupuncture. For example,
some acupuncture related RCTs do not describe the specific acupuncture
process, or mention acupoints and techniques. While they defined “De
Qi” as a numb, radiating sensation, judging the effect of acupuncture.”

A total of 16 (8 %) RCT studies in this review used sham acupuncture
as their control group, including stimulating the adjacent sham acupoint
located near or just doing a minor stimulation on the acupoint without
penetrating the skin. At present, there are three forms of sham
acupuncture, including sham technique with sham acupoint, real tech-
nique with sham acupoint, and sham technique with real acupoint.®®
Researchers have found that sham acupuncture is not inert, whereas
sham techniques can still activate pathways.”*>® However, placebo
treatments in clinical research must be inert. Therefore, sham
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acupuncture control is not recommended in clinical trials.””
4.2. Recommendations and conclusion

The modern clinical mode of simultaneous physical and psycholog-
ical treatment is the commonly applied general trend,’® as participant
beliefs and experiences in acupuncture and moxibustion are also a part
of the curative effect, where qualitative data from this aspect is currently
missing and required. In conceptualising the acupuncture related
method as a holistic modality, clinical trials in this field should maintain
its unique nature and characteristics, applying an appropriate research
methodology that is scientific and can complement trials focusing on
laboratory examination and biochemical indexes.

Since sham control is a challenge in acupuncture and its related
studies, we propose replacing sham-controlled studies with pragmatic
trials to establish a new evaluation system aligned with acupuncture
associated characteristics. We also recommend the registration of all
RCTs on international trial registry platforms to promote transparency,
reduce potential bias, and avoid unintended duplications. Future clinical
trials should also focus on AEs reporting, an essential element in high-
quality and well-designed studies, to prove the benefit of these modal-
ities beyond a reasonable doubt.

In conclusion, this review has evaluated current research designs
relevant to acupuncture and moxibustion for managing PD; discussed
the limitations in study designs, intervention procedures, and outcome
measures limiting the evidence on the therapeutic efficacy of these
modalities.

Previous research focuses on the types of intervention but poorly
reported the control group. In this review, we overcome this limitation
by explaining the importance of the pragmatic trial using the charac-
teristics of sham acupuncture. We have provided updated evidence of
methodological limitations in the acupuncture and its related field,
including selection bias, misuse of the concept of “randomization”, and
nonstandard outcome reporting, then working in all steps of the process
from identifying research questions, selecting studies, charting data,
collating, summarizing and reporting results in acupuncture and moxi-
bustion for managing PD. Finally, this review provided updated evi-
dence on the status of study methodological issues involving
acupuncture and its related modalities. It aimed to draw more attention
and stimulate further discussions and hopefully better solutions to
address the discourse in this space. The findings can also offer insight
and contribute to the improved study design, outcome measures, and
safety reporting in future studies.
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