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Abstract

Purpose The aim of the study was to compare the effect

of mefenamic acid and ginger on pain management in

primary dysmenorrhea.

Methods One hundred and twenty-two female students

with moderate to severe primary dysmenorrhea were ran-

domly allocated to the ginger and mefenamic groups in a

randomized clinical trial. The mefenamic group received

250 mg capsules every 8 h, and the ginger group received

250 mg capsules (zintoma) every 6 h from the onset of

menstruation until pain relief lasted 2 cycles. The intensity

of pain was assessed by the visual analog scale. Data were

analyzed by descriptive statistics, t test, Chi-square, Fisher

exact test and repeated measurement.

Results The pain intensity in the mefenamic and ginger

group was 39.01 ± 17.77 and 43.49 ± 19.99, respectively,

in the first month, and 33.75 ± 17.71 and 38.19 ± 20.47,

respectively, in the second month (p[ 0.05). The severity

of dysmenorrhea, pain duration, cycle duration and bleed-

ing volume was not significantly different between groups

during the study. The menstrual days were more in the

ginger group in the first (p = 0.01) and second cycle

(p = 0.04). Repeated measurement showed a significant

difference in pain intensity within the groups by time, but

not between groups.

Conclusion Ginger is as effective as mefenamic acid on

pain relief in primary dysmenorrhea. Ginger does not have

adverse effects and is an alternative treatment for primary

dysmenorrhea.
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Introduction

Dysmenorrhea is the most common gynecological problem

reported by women of reproductive age and a major cause

of activity restriction [1–4]. Primary dysmenorrhea is

defined as cramps in the suprapubic region during the

menstrual phase without any pathology in the pelvis [4, 5].

It is believed that the cause of pain is excess production of

prostaglandins in the endometrium during the ovulatory

cycle, which results in uterine contraction and ischemia [3,

6]. Whenever organ pathology is the cause of pain, it is

called secondary dysmenorrhea. In these patients, pain is

mainly due to endometriosis and adenomyosis [7]. Deep

infiltration of endometriosis is strongly associated with

severe dysmenorrhea. It appears that the pain is due to the

percentage of nerves located within endometriotic lesions

and fibrotic nodules [8]. Dysmenorrhea results in absence

from school or work and significant cost to the health care

system [9, 10]. In addition, pain affects the quality of life in

women [11]. The prevalence of dysmenorrhea in adoles-

cents is reported to be 70–79 % [12].

Recent treatments for dysmenorrhea include prosta-

glandin synthesis inhibitors and herbal remedies [13].

According to some studies in women with dysmenorrhea,
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non-steroidal anti-inflammatory drugs (NSAIDs) are sig-

nificantly effective for pain relief [5, 12, 14]. NSAIDs

relieve primary dysmenorrhea through the inhibition of

endometrial prostaglandin synthesis [5, 12, 14]. In contrast,

adverse effects of NSAIDs include gastrointestinal and

central nervous system symptoms, nephrotoxic and hepa-

totoxic effects, hematological abnormalities, bronco spasm

and oedema [5, 12]. About 30 % of women with primary

dysmenorrhea do not take these drugs due to the absence of

therapeutic response or intolerance to gastrointestinal

adverse events [15–17].

There is insufficient evidence to determine whether

NSAIDs are the safest and the most effective treatment of

dysmenorrhea [12]. Moreover, studies have indicated that

the conventional treatment for primary dysmenorrhea has a

failure rate of 20–25 % [18]. These treatments may be

contradictory or not tolerated by some women with pri-

mary dysmenorrhea [19]. Thus, many women are seeking

alternative medicines, of which herbal medicine is a

common choice.

Ginger root is an old spice and has been used in tradi-

tional medicine for a long time and as an anti-inflammatory

agent [20, 21]. Some studies have compared ginger with

placebo and showed beneficial effects in primary dys-

menorrhea [20, 22]. Only one study compared ginger with

NSAIDs in the treatment of primary dysmenorrhea, and

reported it as effective as mefenamic acid [23].

However, there is insufficient evidence about the com-

parison of ginger and NSAIDs in primary dysmenorrhea,

thus the effect of ginger and mefenamic acid on treatment

of primary dysmenorrhea was assessed in this study.

Materials and methods

This randomized clinical trial was approved by the ethical

committee of Mazandaran University of Medical Sciences,

conformity with the Declaration of Helsinki. Female stu-

dents of this university who had primary dysmenorrhea

were requested to report the most pain that was usually

experienced during menstruation. One hundred and twenty-

two students with moderate to severe dysmenorrhea par-

ticipated in the study. The participants were randomly

allocated to two interventional groups: the ginger and

mefenamic groups. According to previous studies, the size

effect of ginger 2.3 (SD = 2) and mefenamic acid 3.3

(SD = 1.2), a = 0/05 and b = 80 %, sample size was

calculated 61 for each group [12, 23].

Students who were living in the residence, 18 and over

years old, with primary dysmenorrhea at least in 50 % of

menstrual cycles for 1 day and pain intensity over 40 mm

based on a 100 mm visual analog scale (VAS), were

included in the study [1, 2, 24]. Students who had irregular

menstrual cycles, history of regular exercise, secondary

dysmenorrhea and use of IUD or OCP were excluded [2].

As nutrition may influence dysmenorrhea, students were

recruited from the dormitory because they had similar

feeding [9]. MRI and laparoscopy were not performed for

any of the participants.

After taking informed consent from participants,

demographic information was recorded, including age,

height, weight, menarche, menstrual days, regularity of

menstrual cycle and amount of bleeding. Intensity of pain

was measured with a 100 mm visual analog scale (VAS).

Severity of pain was classified as: 40–60 mm as moderate,

more than 60 mm as severe and less than 40 mm as mild.

Students in the mefenamic acid group received 250 mg

capsules from the onset of the menstrual period, every 8 h

until pain relief, for 2 cycles [23]. The ginger group

received 250 mg capsules (zintoma) from the onset of

menstruation, every 6 h until pain relief, for 2 cycles [23].

In the last day of menstruation, participants of both groups

were asked to record the greatest intensity of pain that they

experienced during menstruation. This was reported for the

first and second menstruation. If participants needed to use

more analgesics, they were asked to recorded pain intensity

before taking extra drugs.

Descriptive statistics (mean, standard deviation, fre-

quency), t test, Chi-square, Fisher exact test and repeated

measurement were used for data analysis.

Results

Sixty-one students were assessed in each group. The mean

age (21.62 ± 2.0 and 21.60 ± 2.14, respectively), BMI

(21.84 ± 3.92 and 21.65 ± 3.08, respectively) and men-

arche (13.14 ± 1.15 and 13.29 ± 1.32, respectively) in the

mefenamic and ginger groups were not different. The

educational course of 45 (52.9 %) students in the mefe-

namic and 40 (47.1 %) in the ginger group was B.Sc. and

the others educated in the upper courses, and the difference

was not significant between the groups. Twenty-three

(41.1 %) students in the mefenamic and 33 (58.9 %) in the

ginger group were educated in the first and second years,

and the others in upper years of university. This difference

was significant between the groups (p = 0.05).

The pain intensity in the mefenamic and ginger group

was 55.03 ± 14.95 and 58.01 ± 14.52, respectively, in the

onset of the study. It was 39.01 ± 17.77 and

43.49 ± 19.99, respectively, in the first month and

33.75 ± 17.71 and 38.19 ± 20.47, respectively, in the

second month. The intensity of pain was not significantly

different between groups during the study. Furthermore,

the severity of dysmenorrhea was not significantly different

between the groups in the onset, and after the first and
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second months (Table 1). Repeated measurement showed a

significant difference in pain intensity within the groups by

time, but not between groups. Furthermore, there was not

significant interaction between type of treatment and pain

over time (Fig. 1).

Although the use of extra analgesic was higher in the

ginger compared to the mefenamic group in the first month

(31.1 and 18 %, respectively; p = 0.07), it was not sig-

nificantly different. The same result was observed in the

second month (16.4 and 14.8 % in the ginger and mefe-

namic group, respectively).

There were no significant differences between groups

for characteristics of menstruation except for its duration in

the first and second month, which was prolonged in the

ginger group (Table 1). The changes in menstruation days

were significant within groups (p = 0.001) and between

groups (p = 0.03), but there were not significant interac-

tions between groups and menstruation days over time.

Discussion

Ginger is traditionally used for various medical purposes

such as management of pain [21]. In traditional medicine,

ginger has been introduced as an effective substance for

treatment of dysmenorrhea [25, 26]. These research-based

results also demonstrate that ginger resulted in reduced

pain intensity in the first and second months following

taking ginger in this respect; it was not different from

mefenamic acid. In a clinical trial, by prescribing 250 mg

ginger, four times daily for 3 days, Ozgoli et al. [23]

compared the effect with ibuprofen and mefenamic acid.

Authors reported that ginger works effectively like the two

mentioned drugs in reducing dysmenorrhea. Moreover,

prescribing 500 mg ginger capsules, 3 times daily, Rahn-

ama et al. [20] reported initial dysmenorrhea intensity

reduction. Comparing ginger with zinc sulfate, Kashefi

et al. [27] reported that both showed the same effect on the

young women recovering from initial dysmenorrhea. In the

study by Jenabi [22], pain significantly decreased in those

receiving 500 mg ginger, 3 times daily for 3 days, com-

pared to placebo. Comparing the effect of 1 g ginger

powder, twice a day for 3 days, Halder [28] declared gin-

ger was more effective than progressive muscular relaxa-

tion in decreased pain in dysmenorrhea. The study by Chen

et al. [29] also indicated that ginger induced relief of

Table 1 Comparison of menstruation characteristics between the mefenamic and ginger group during the study

Menstruation characteristics Mefenamic group Ginger group

Onset First month Second month Onset First month Second month

Days of cycle (M ± SD) 28.39 ± 2.83 27.98 ± 4.01 28.04 ± 2.70 27.44 ± 3.15 28.85 ± 2.92 28.95 ± 2.67

Menstruation days (M ± SD) 6.60 ± 1.17 5.93 ± 1.31a 6.21 ± 1.19b 6.70 ± 1.22 6.50 ± 1.19a 6.67 ± 1.24b

Days of pain (M ± SD) 1.67 ± 0.92 1.39 ± 0.63 1.62 ± 0.71 1.62 ± 0.85 1.60 ± 0.80 1.49 ± 0.78

Severity of dysmenorrhea N (%)

Mild – 22 (53.7) 33 (55.0) – 19 (46.3) 27 (45.0)

Moderate 41 (50.6) 35 (51.5) 26 (49.1) 40 (49.4) 33 (48.5) 27 (50.9)

Severe 20 (48.8) 4 (30.8) 2 (22.2) 21 (51.2) 9 (69.2) 7 (77.8)

Change in bleeding N (%)

Increase 3 (27.3) 5 (35.7) 8 (72.8) 9 (64.3)

Decrease 20 (66.7) 21 (65.6) 10 (33.3) 11 (34.4)

No change 38 (46.9) 35 (46.1) 43 (53.1) 41 (53.9)

a 0.01
b 0.04
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Fig. 1 Change in the pain intensity in the mefenamic and ginger

group during the time
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dysmenorrhea. In the present study compared to the above

studies, although the lower dose of ginger was used, pain

relief was observed. Some adverse side effects such as

stomach epithelial cell desquamation, sensitivity reactions,

dermatitis, depression of nervous system and cardiac

arrhythmia have been reported by high doses of ginger

[23]. Thus, it appears probable that adverse side effects can

be reduced with lowering the ginger dose, with no decrease

in its effect.

Ginger relieves dysmenorrhea via various ways. The

effect of ginger on dysmenorrhea is dependent on the

inhibition of thromboxane and prostaglandins activity [30].

One of the mechanisms behind creating dysmenorrhea is

prostaglandins production in endometrium, which stimu-

lates myometrium contractions [31]. Prostaglandins are

produced by cyclooxygenase and lipoxygenase from ara-

chidonic acid [32, 33]. In the menstruation blood of women

suffering from dysmenorrhea, the concentrations of pros-

taglandin F2a9 and E2 are higher [34]. Non-steroidal anti-

inflammatory drugs such as mefenamic acid inhibit pros-

taglandins synthesis through inhibition of cyclooxygenase

activity [12]. Ginger compounds like any other plant are

very complex and include various substances such as

Gingerol, Gingerdio, Gingerdione, Beta carotene, Capsai-

cin, Caffeinic acid and Curcumin [35, 36]. It appears that

ginger’s effect on dysmenorrhea is applied through its

compounds Gingerol and Gingerdiones. By controlling

cyclooxygenase and lipoxygenase activity [37, 38], these

compounds inhibit leukotriene and induce anti-inflamma-

tory effects [20, 33], and as a result, suppress prostaglandin

production [20, 23, 39]. Thus, it appears ginger leads to

decreasing dysmenorrhea intensity similar to mefenamic

acid with anti-prostaglandin effects. Another mechanism is

ginger’s effect on thromboxane synthesis inhibition, which

results in activating endorphin receptors and inhibiting

noradrenergic overactivity [30]. It is possible that using

ginger is closely associated with decreased endothelin 1

and increased no [40]. Nitrous oxide improves pelvic cir-

culation by expanding vessels, and may prevent prosta-

glandin aggregation. As another probable mechanism, the

pungent components of ginger strongly and specifically

inhibit interleukin-1beta in macrophages [41]. Further-

more, researchers point out that salicylate in fresh ginger

root has relieving and anti-inflammatory effects, and can be

used for treating smooth muscles disorders [25]. So it may

be effective on pain relief in dysmenorrhea.

In the current research, the menstruation days in ginger

users were more than those taking mefenamic acid, and the

change in bleeding volume, menstrual and pain days

showed no significant difference between the two groups.

In a study by Rahnama et al. [20], pain duration was sig-

nificantly lower through prescribing ginger 2 days before

menstruation until 3 days after onset, than the time, when

ginger was taken as menstruation started. Therefore, it is

possible that the early start of taking ginger lowers pain

duration and since in this study, ginger consumption started

with menstruation, this effect has not been observed.

Although in a study by Rahnama, some participants

reported heartburn as the side effect of the drug; no adverse

side effect such as digestive problems was reported in the

ginger users’ group in the present study. It may be due to

higher doses of ginger that applied in a study by Rahnama.

German Commission E Monographs also has reported no

side effect or interference with other drugs used with gin-

ger [42]. Ginger has therefore been introduced as a safe

herbal medicine [37].

The limitations of the present research were lack of

studying the various doses of ginger, the starting time

effect on dysmenorrhea, not measuring bleeding volume,

small sample size and involvement of only one site for

recruitment. Comparing the effect of ginger with other

NSAIDs, and to assess the effect of ginger in association

with other herbal compounds on primary dysmenorrhea, is

suggested for future studies.
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