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Abstract

Objective: To assess the efficacy of herbal medicine (cinnamon/fennel/ginger) for treating pri-

mary dysmenorrhea.

Methods: Relevant studies were searched in multiple databases. The weighted mean difference

(WMD) was used as the effect indicator for measurement data, and each effect size was given

estimates and 95% confidence intervals (CIs).

Results: Nine studies with 647 patients were selected. Compared with the results in the control

group, pain intensity was significantly relieved in the trial group when assessed by the intervention

(cinnamon vs. placebo: WMD¼ 1.815, 95% CI¼ 1.330–2.301; fennel vs. placebo: WMD¼ 0.528,

95% CI¼ 0.119–6.829; ginger vs. placebo: WMD¼ 2.902, 95% CI¼ 2.039–3.765), observation

period (one cycle: WMD¼ 2.061, 95% CI¼ 0.815–3.307; one cycles: WMD¼ 1.831, 95%

CI¼ 0.973–2.690), and study quality (high quality: WMD¼ 2.224, 95% CI¼ 1.488–2.960). Pain

duration was significantly shorter in the trial group (cinnamon vs. placebo: WMD¼ 16.200, 95%

CI¼ 15.271–17.129). No publication bias was observed for either outcome.

Conclusions: For primary dysmenorrhea, cinnamon/fennel/ginger effectively reduced pain

intensity, and cinnamon shortened the duration of pain. Further studies are needed to confirm

our results.
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Introduction

Primary dysmenorrhea, or painful menstru-
ation in the absence of pelvic pathology, is a
common menstrual disorder among men-
struating women. It is characterized by
cramps and colicky spasms of pain in the
lower abdomen that interfere with daily
activity.1,2 The prevalence of primary dys-
menorrhea varies widely in women of repro-
ductive age, ranging from 16% to 91%, and
2% to 29% of patients experience severe
dysmenorrhea.3 In adolescence, the preva-
lence of dysmenorrhea is relatively higher,
reaching approximately 75%.4 It is usually
believed that imbalanced or excessive levels
of prostanoids and possibly eicosanoids
released from the endometrium during men-
struation are associated with the occurrence
of dysmenorrhea.5 The uterus is induced to
contract irregularly and frequently, leading
to increased basal tone and active pressure,
and pain is induced by uterine hypercontrac-
tility, increased peripheral nerve hypersensi-
tivity, and decreased uterine blood flow. At
present, non-steroidal anti-inflammatory
drugs are mainly used to treat primary dys-
menorrhea, but the failure rate can reach
20% to 25%, excluding adverse reactions
including headache, indigestion, and drows-
iness.6,7 Thereby, it is indispensable to seek
an alternative therapy to relieve menstrual
discomfort in women.

In recent years, herbal medicine has been
commonly used to treat primary dysmenor-
rhea.8 In traditional Chinese medicine, dys-
menorrhea results from the stagnation of
cold dampness in the uterine collaterals
caused by the intake of cold drinks or expo-
sure to rain and wading. The blood coagu-
lates at the time of cold invasion, leading to

unsmooth uterine collaterals, namely stagna-

tion, leading to the pain. Hence, the thera-

peutic principles of dysmenorrhea should

focus on warming meridians, dispersing

cold, and removing dampness.
As commonly used natural products, cin-

namon (Cinnamomum zeylanicum), fennel

(Foeniculum vulgare), and ginger (Zingiber

officinale) all warm meridians, disperse

cold, and remove dampness. Cinnamon, an

aromatic spice, has been used to treat vari-

ous inflammatory disorders and chronic dis-

eases, such as menstrual pain,9 arthritis,10

diabetes mellitus,11 and Alzheimer’s dis-

ease.12 With its contrastimulant and analge-

sic effects, fennel is considered an acceptable

herbal treatment for dysmenorrhea despite

its unpleasant taste.13 Ginger is helpful for

relieving pain associated with dysmenorrhea,

rheumatoid arthritis, osteoarthritis, and gas-

trointestinal symptoms such as diarrhea,

nausea, and vomiting. Some studies also

revealed that ginger can be used to relieve

pain among women with dysmenorrhea.5,14

Nevertheless, there has been no attempt to

date to integrate the available evidence sup-

porting the efficacy of these three herbs for

treating primary dysmenorrhea. In this

review, the current evidence supporting the

efficacy of herbal medicines (cinnamon/

fennel/ginger) in the treatment of primary

dysmenorrhea was systematically evaluated.

Materials and Methods

Literature search

We systematically searched randomized

controlled trials (RCTs) related to the effi-

cacy of cinnamon/fennel/ginger in the
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treatment of primary dysmenorrhea in
databases updated on December 19, 2019,
including PubMed, Embase, Cochrane
Library (Cochrane Center Register of
Controlled Trials), and Web of Science.
The search strategy used a combination
of subject headings (“cinnamon/fennel/gin-
ger” AND “dysmenorrhea” AND trial) and
free words. The free words were successive-
ly as follows: (1) cinnamon, “Cinnamomum
zeylanicum” OR “Cinnamomum verum”
OR “Cinnamon” OR “Cinnamons;” (2)
fennel, “Foeniculum” OR “Foeniculums”
OR “Foeniculum vulgare” OR
“Foeniculum vulgares” OR “vulgares,
Foeniculum” OR “Fennel” OR “Fennels;”
(3) ginger, “Ginger” OR “Gingers” OR
“Zingiber officinale” OR “Zingiber offi-
cinales” OR “officinales, Zingiber;” (4) dys-
menorrhea, “Dysmenorrheas” OR “Pain,
Menstrual” OR “Menstrual Pain” OR
“Menstrual Pains” OR “Pains, Menstrual”
OR “Menstruation, Painful” OR
“Menstruations, Painful” OR “Painful
Menstruation” OR “Painful Menstruations”
OR “Primary dysmenorrhea;” and (5) trial,
“Randomized controlled trial” OR “RCT.”
This study was conducted according to
PRISMA guidelines. Owing to the nature of
this review, ethics approval was not required.

Inclusion and exclusion criteria

The inclusion criteria were as follows: (1)
RCTs related to the efficacy of cinnamon/
fennel/ginger in the treatment of primary
dysmenorrhea; (2) research subjects were
women diagnosed with primary dysmenor-
rhea; (3) patients in the trial group received
treatment with herbal medicine (cinnamon/
fennel/ginger), and those in the control
group were treated with placebo; (4) pain
intensity and/or duration was the outcome
indicator; and (5) published in English.

The exclusion criteria were as follows: (1)
observational studies; (2) reviews, meta-
analyses, letters, or editorial articles; (3)

animal experiments; and (4) duplicated

studies or studies from which effective

data could not be extracted.

Data extraction and quality assessment

Two authors (Yincong Xu and Qinglin Yang)

were involved in data extraction according to

the inclusion and exclusion criteria. A third

author (Xiaoping Wang) resolved conflicts if

disagreements occurred during the process of

data extraction. The collected information

was as follows: first author, year of publica-

tion, participants, number of cases and inter-

vention in the trial and control groups,

observation period, quality assessment, and

outcome indicators.
The modified Jadad scale (Table 1) was

used to assess the quality of the included

studies.15 This scoring system mainly

depends on the study design (generation

of randomization, allocation concealment,

blinding method, and withdrawal) to eval-

uate study quality. In the scale, scores of

1 to 3 indicate low quality, whereas those

of 4 to 7 indicate high quality. The quality

of each included study was evaluated inde-

pendently by two authors (Yincong Xu and

Qinglin Yang).

Statistical analysis

In this meta-analysis, STATA 15.1 software

(Stata Corporation, College Station, TX,

USA) was used to analyze the data. The

weighted mean difference (WMD) was

used as the effect indicator for measurement

data, and each effect size was given esti-

mates and 95% confidence intervals (CIs).

Heterogeneity among studies was evaluated

using the I2 statistic and tested with a sig-

nificance level of P< 0.1. The I2 statistic

represents the proportion of variability

among the included studies. The fixed-

effect model was applied when I2< 50%,

whereas the random-effect model was used

when I2� 50%. Publication bias was
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evaluated using Begg’s test. Subgroup

analyses and meta-regression analysis were

performed if significant heterogeneity was

present. P< 0.05 denoted statistical

significance.

Results

Description and characteristics of

included studies

In total, 245 studies were identified

by searching the databases, including

PubMed, Embase, Cochrane Library, and

Web of Science. From these studies, 221

remained after removing the duplicates.

After screening titles and abstracts, 25

review articles and meta-analyses and

120 studies that did not match the inclusion

criteria were eliminated and 76 potentially

eligible studies were identified. After

excluding nine studies written in languages

other than English, three studies for which

valid data could not be extracted, and

55 with control group not meeting the

requirements, nine studies13,16–23 were final-

ly included in this meta-analysis. The

PRISMA flowchart describing the study

selection process is presented in Figure 1.
In this meta-analysis, nine studies enroll-

ing 333 patients in the trial group and 314

patients in the control group were finally

selected, including two studies comparing

cinnamon and placebo, three studies com-

paring fennel and placebo, and four studies

comparing ginger and placebo. The quality

of the included studies was relatively high,

and only two studies were considered low

quality. The characteristics of the included

studies are shown in Table 2.

Pain intensity

Pain intensity was reported as the outcome

indicator in nine studies,13,16–23 but signifi-

cant heterogeneity was detected (I2¼
94.8%). Using the random-effect model,

Table 1. The modified Jadad scale.

Classification Score Description

Randomization

Inappropriate 0 Semi-randomized or quasi-randomized trials

Unclear 1 Randomized trials without describing methods for

generating random sequences

Appropriate 2 Random sequences produced by a computer or

random number table

Allocation concealment

Inappropriate 0 Regular grouping

Unclear 1 Only use of a random number table or other random

assignment scheme

Appropriate 2 A method for assigning sequences without prediction

Blinding

Inappropriate 0 Use of double blinding without an appropriate

method

Unclear 1 Only a mention double blinding

Appropriate 2 A description of the specific and appropriate method

of double blinding

Withdrawals or dropouts

No 0 No description of withdrawal or dropouts

Yes 1 A description of withdrawal or dropouts
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pain intensity was significantly weaker in

the trial group than in the control group

(WMD¼ 1.913, 95% CI¼ 1.244–2582,

P< 0.001; Figure 2a and Table 3).
Both subgroup analysis and meta-

regression analysis were performed accord-

ing to the intervention, observation period,

and quality assessment. Subgroup analysis

illustrated that pain intensity was signifi-

cantly relieved in the trial group compared

with the control group (cinnamon vs.

placebo: I2¼ 81.2%, WMD¼ 1.815, 95%

CI¼ 1.330–2.301, P< 0.001; fennel vs. pla-

cebo: I2¼ 0.0, WMD¼ 0.528, 95%

CI¼ 0.119–6.829, P¼ 0.011; ginger vs. pla-

cebo: I2¼ 89.0%, WMD¼ 2.902, 95%

CI¼ 2.039–3.765, P< 0.001; Figure 2b and

Table 3). Significant differences were found

between the two groups in terms of the

observation period (one cycle I2¼ 91.9%,

WMD¼ 2.061, 95% CI¼ 0.815–3.307,

P¼ 0.001; two cycles: I2¼ 95.5%, WMD¼
1.831, 95% CI¼ 0.973–2.690, P< 0.001;

Figure 2c and Table 3). Additionally, the

difference was also pronounced in high-

quality studies (I2¼ 95.8%, WMD¼ 2.224,

95% CI¼ 1.488–2.960, P< 0.001; Figure 2d

and Table 3).
Meta-regression analysis revealed that

the intervention (ginger vs. cinnamon:

P¼ 0.271; fennel vs. cinnamon: P¼ 0.406),

observation period (P ¼ 0.707), and study

Figure 1. The PRISMA flowchart describing the study selection process.
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quality (P¼ 0.905) had no association with

heterogeneity among the studies.

Pain duration

Only three studies reported outcomes for

pain duration,17,21,23 and the results

revealed no significant difference between

the trial and control groups (I2¼ 99.8%,

WMD¼ 7.151, 95% CI¼�5.977–20.279,

P¼ 0.286; Table 3).
As shown in Table 3 and Figure 3a–b,

subgroup analysis illustrated that the

duration of pain was significantly shorter

in patients treated with cinnamon than

in those treated with placebo

(WMD¼ 16.200, 95% CI¼ 15.271–17.129,

P< 0.001), and the difference was distinct

according to the observation period (one
cycle: WMD¼ 16.200, 95% CI¼ 15.271–
17.129, P< 0.001). Using meta-regression
analysis, intervention methods (P¼ 0.114)
and observation period (P¼ 0.114) were
revealed to not be associated with heteroge-
neity among the studies.

Publication bias

Publication bias was evaluated using Begg’s
test. No publication bias was observed for
pain intensity (Z¼�0.10, P¼ 1.000) and
pain duration (Z¼ 0.52, P¼ 0.602).

Discussion

This meta-analysis was conducted to sys-
tematically evaluate the efficacy of herbal

Figure 2. Forest plot comparing pain intensity between the trial and control groups. a. Overall analysis. b.
Subgroup analysis based on the intervention. c. Subgroup analysis based on the observation period. d.
Subgroup analysis based on the quality assessment.
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medicine (cinnamon/fennel/ginger) in the

treatment of primary dysmenorrhea. Nine

RCTs featuring 647 patients were analyzed,

and the results revealed that cinnamon/

fennel/ginger could effectively reduce pain

intensity; and cinnamon shortened the

duration of pain in patients with primary

dysmenorrhea. However, these findings

need to be further confirmed in a large

number of studies with large sample sizes.

Figure 3. Forest plot comparing pain duration between the trial and control groups. a. Subgroup analysis
based on the intervention. b. Subgroup analysis based on the observation period.

Table 3. The overall and subgroup analyses of clinical outcomes.

Indicator WMD (95% CI) P I2

Pain intensity

Overall 1.913 (1.244–2.582) <0.001 94.8%

Intervention

Cinnamon vs. placebo 1.815 (1.330–2.301) <0.001 81.2%

Fennel vs. placebo 0.528 (0.119–6.829) 0.011 0.0

Ginger vs. placebo 2.902 (2.039–3.765) <0.001 89.0%

Observation period

One cycle 2.061 (0.815–3.307) 0.001 91.9%

Two cycles 1.831 (0.973–2.690) <0.001 95.5%

Quality assessment

High quality 2.224 (1.488–2.960) <0.001 95.8%

Low quality 0.551 (�0.276–1.378) 0.191 0.0

Pain duration

Overall 7.151 (�5.977–20.279) 0.286 99.8%

Intervention methods

Cinnamon vs. placebo 16.200 (15.271–17.129) <0.001 NA

Ginger vs. placebo 0.826 (�2.822–4.475) 0.657 32.7%

Observation period

One cycle 16.200 (15.271–17.129) <0.001 NA

Two cycles 0.826 (�2.822–4.475) 0.657 32.7%

Note:WMD5 weighted mean difference; 95% CI¼ 95% confidence interval; NA¼missing

value.
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The occurrence of primary dysmenor-
rhea is closely associated with the increased
release of prostaglandins (PGs). Nine PGs
are present in the human body, of which
PGE2 and PGF2a play important roles in
the pathogenesis of dysmenorrhea.24 PGs
are produced via the metabolism of arachi-
donic acid in vivo. Arachidonic acid is syn-
thesized by phospholipids under the action
of phospholipase A2, and the key enzyme
for PG generation is cyclooxygenase
(COX). Increased PG levels can cause myo-
metrial spasmodic contractions, leading to
local ischemia-hypoxia in the uterus.5

PGE2 has the dual functions of uterine con-
traction and expansion, whereas PGF2a
can strongly promote the contraction of
blood vessels and uterine smooth muscles
and enhance the sensitivity of painful
nerve terminals, thereby decreasing the
threshold of pain.25

The essential oils in cinnamon mainly
include cinnamaldehyde (55%–57%) and
eugenol (5%–18%). It has been reported
that cinnamaldehyde has an antispasmodic
effect, and eugenol can inhibit the biosyn-
thesis of PGs and alleviate inflammation.26

Therefore, cinnamon is considered to inhib-
it the prostanoid system, which is involved
in PGE2 generation.27 Moreover, the effec-
tiveness of cinnamon in the treatment of
dysmenorrhea is ascribed to its potent toco-
lytic effect, which can reduce uterine activ-
ity regardless of how the force is produced.9

Our results illustrated that cinnamon effec-
tively reduced the intensity and duration of
pain, in line with the results of Jaafarpour
et al.21,22 However, only two RCTs on cin-
namon were included in this meta-analysis.
Therefore, large-scale RCTs are required to
further confirm these findings.

Fennel has been widely used as an herbal
medicine worldwide.28 Its antispasmodic
effect on spasms induced by oxytocin and
PGE2 has been confirmed in uteri dissected
from mice.29 A study on the association
between fennel and colicky pain in infants

suggested that fennel seed oil emulsion can
reduce colic intensity in infants.30 In addi-
tion, fennel has been recommended for the
treatment of primary dysmenorrhea in var-
ious studies.13,16,18,31 Nahid et al.31 found
that pain intensity score was decreased
from 5.3 to 3.0 after 2 months and to 0.5
after 3 months of treatment with multiple
herbs including fennel, celery, and saffron.
Through a systematic analysis, our results
displayed that fennel could significantly
alleviate the intensity of pain associate
with primary dysmenorrhea.

Ginger contains a variety of useful sub-
stances, such as gingerols, free fatty acids,
carbohydrates, and proteins. Its constitu-
ents are reported to have analgesic and
anti-inflammatory effects.14 Ginger can
inhibit leukotrienes and the synthesis of
PGs by suppressing COX.32 With similar
efficacy as ibuprofen, mefenamic acid,
and Novafen, ginger can relieve pain in
women with primary dysmenorrhea.33,34

This meta-analysis demonstrated that
ginger could reduce pain intensity after
one or two cycles. A meta-analysis on the
efficacy of oral ginger for treating dysmen-
orrhea suggested that oral ginger is more
effective in relieving pain severity than
placebo.35 Another meta-analysis also dem-
onstrated the effectiveness of ginger powder
(750–2000 mg) for primary dysmenorrhea
during the first 3 to 4 days of menstrual
cycle.36 In combination with our results,
it is speculated that ginger exerts a good
effect on pain intensity for primary
dysmenorrhea.

The superiority of this meta-analysis was
that it made the first attempt at integrating
the current available evidence supporting
the efficacy of cinnamon/fennel/ginger in
treating primary dysmenorrhea. The data
extraction, quality assessment, and study
selection were performed independently by
two authors to minimize errors. Moreover,
the quality of the included RCTs was
relatively high, and no publication bias

Xu et al. 9



was identified. However, several limitations

must also be cited. First, only RCTs pub-

lished in English, but not observational

studies, were included into the study,

which may limit the sample size of our

study. Second, the included RCTs were

all conducted in Iran, which may affect

the generalizability of the results. Third,

this meta-analysis was not registered on

PROSPERO, but future studies with

larger sample sizes will use the registration

system and compare the results.

Conclusions

For primary dysmenorrhea, cinnamon/

fennel/ginger can effectively relieve the

intensity of pain, and cinnamon can shorten

the duration of pain. However, these find-

ings must be further confirmed in a large

number of studies with large sample sizes.
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