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Abstract

Background: Despite the mental, physical, and behavioral problems of premenstrual syndrome (PMS) in reproductive women,
there is no general agreement on effective treatment.

Objectives: To determine the safety and effectiveness of herbal medicine capsules of peppermint oil as a novel formulation used
for the severity management of PMS symptoms.

Methods: A randomized, double-blind, placebo-controlled trial was carried out on 50 high school students who were diagnosed
with PMS in Babol, Iran. The subjects were divided into two groups based on blocked randomization to receive capsules of
Colpermin® containing the peppermint oil (187 mg peppermint 0il/0.2 mL), or placebo twice daily for 10 days, from the 15th day
of one period to the first day of the next period for two cycles. The degree of PMS was assessed using Delany’s PMS checklist with 28
items as primary, at the first luteal phase of the menstrual cycle and at the third luteal phase.

Results: The PMS score was decreased for the two menstrual cycles, from 30.3 ££10.1t0 15.5 £ 6.0 in peppermint oil group and from
23.2 + 7.0 t0 20.7 £ 8.0 in the placebo group. The mean difference of the total PMS score between the two groups was -9.77; 95% Cl:
-12.52 to -7.02 (P < 0.0001). The number of participants needing treatment (NNT) for the peppermint oil group was approximately
two compared with that of the placebo group.

Conclusions: The proposed novel peppermint oil formulation was proved to be safe and may be used as an effective treatment for

reducing the severity of PMS symptoms.
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1. Background

It is generally assumed that premenstrual syndrome
(PMS) is a menstrual disorder with an estimated preva-
lence of between 80% - 90%, which can affect the quality
of life during the reproductive years (1, 2). The PMS is lit-
erally deemed as a number of symptoms, including men-
tal, physical, and behavioral symptoms, which can occur
in the luteal phase in women at their reproductive age (3,
4). It is thought that the etiology of PMS is not totally un-
derstood (4). It is suggested that intracellular calcium con-
centration can play a role in mood disorders in PMS (5). It
is presumed that most women tend to use non-drug ap-
proaches such as dietary changes, exercise, cognitive be-
havioral therapy, and herbal remedy in order to reactivate
PMS (3, 4, 6-9). A recent favorable treatment is an herbal
medicine (10). It must be stated that herbal remedies have

been used to manage menstrual disorders since a long
time ago (8, 9, 11).

Peppermint is one among several plants, cultivated
in Asia, Europe, Canada, and North America for its oil,
which is extracted from its leaves (12-15). Peppermint
oil contains menthol, menthone, cineol, menthofuran, 8-
cineo limonene, pulegone, and caryophyllene (16-18). It is
widely used as a cooling agent and a flavoring agent in
food. It has anti-itch, antimicrobial properties, and is com-
monly used as analgesics for decreasing joint pain, ten-
sion headaches, cramping, digestive complaints, colonic
spasm, anorexia, primary dysmenorrhoea, menstrual dis-
orders, nausea, and diarrhea (14,19-24).

Until 1990, peppermint oil had not been confirmed as
a digestive aid; therefore, the Food and Drug Administra-
tion (FDA) put a ban on the sale of the peppermint oil as
an over-the-counter medicine to be used as a digestive aid.
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Nevertheless, it is currently available as over-the-counter
(OTC) medicine, and has many commercial uses; thus it is
sold as a dietary supplement with various functions (18). In
thisregard, the result of a study indicated that peppermint
was the second most commonly used herb for the manage-
ment of the menstrual disorder, especially for PMS, among
Egyptian women (23). Also, it is worth mentioning that
peppermint oil is safe and well tolerated (13, 25).

2. Objectives

Due to the paucity of clinical trial studies on this herbal
medicine, the present study was aimed to investigate the
therapeutic effects and the safety of a novel formulation of
herbal medicine capsules of Colpermin® (187 mg pepper-
mintoil/0.2 mL) for the severity management of symptoms
in women with PMS.

3. Methods

This randomized, double-blind, placebo-controlled
trial was carried out on 50 high school students in Babol,
Iran, from February 2016 to October 2016. The estimated
sample size in each group was 30, considering the 80% of
power, « = 0.05, and the reduction of two scores, which de-
creased the PMS between the two administration of drugs.
Also, there was a 10% dropout rate.

The inclusion criteria were as follows: The participants’
age had to be between 15 - 20 years to enter the study.
Their menstrual cycles had to be regular during the last six
months. They had to have no history of mental illness, no
history of surgery, or the death of a close relative within
the last six months. They were not supposed to have used
antidepressants or anti-anxiety drugs during the last three
months. Also, they had to have no history of allergy to pep-
permintand its derivatives. In addition, subjects who were
married had a surgery, or experienced a stressful event
throughout the research were excluded from the study.

3.1. Drug Preparation

We purchased capsules of Colpermin® (Tillotts Pharma
AG; Rheinfelden, Switzerland), containing 187 mg pepper-
mint 0il/0.2 mL from Jalal-e Al-e Ahmad Boarding phar-
macy. Placebo capsules were made from wheat flour in
the pharmacology laboratory of Babol University of Med-
ical Sciences. The Colpermin® capsules and the placebo
capsules were similar in color, shape, and size. Forty
Colpermin® capsules and placebo capsules were placed in
a pack similar in shape and were coded by a pharmacist
without the awareness of the researcher.

3.2. Questionnaires

The PMS was assessed during the luteal phase us-
ing the Delany’s PMS checklist. The checklist, with 28
items, consisted of a series of mood or emotions (irri-
tability, anxiety, tension, mood swings, hostility, anger,
depression, sadness, crying spells, confusion, and de-
creased alertness), physical (clumsiness, fluid reten-
tion, backache, menstrual cramps, abdominal bloating,
breast tenderness/swelling, headache/migraines, joint
pain/muscle spasms, stomach upset/gastrointestinal,
complications/changes in bowel movements, acne, panic
attacks, cold sores, and sinus problems/allergies), and
behavioral (forgetfulness/concentration, food cravings,
increase in appetite/weight gain, fatigue/lethargy, dizzi-
ness/fainting, decreased self-esteem, sleep disturbances)
symptoms.

It is worth noting that the reliability, internal consis-
tency, and the validity of the questionnaire in this study
were 0.72,0.93,and 0.75, respectively. A 4-point Likert scale,
from 0 to 3, was used for all items, covering the lowest
and highest range of 0 and 84. Accordingly, those who ob-
tained a score between 16 and 30 were judged to have pre-
menstrual syndrome. The researchers, as a result, rated
the severity as moderate, and severe (> 30) premenstrual
syndrome. Those who scored 15 or less were considered to
have no premenstrual syndrome, and those exceeding 15
were considered to have premenstrual syndrome. Conse-
quently, the subjects with the scores of above 15 were qual-
ified for this study (26). A baseline questionnaire contain-
ing information on age, education, weight, height, body
mass index, menarche cycle, age at menarche, the duration
of menstrual bleeding, the duration of menstrual cycles,
and the pain was completed by each participant.

3.3. Sampling

A total of 156 eligible students complaining about pre-
menstrual symptoms completed the Delany’s PMS check-
list during the luteal phase and were screened for inclu-
sionfexclusion criteria. Therefore, 95 students were eligi-
ble to participate in this research. A demographic ques-
tionnaire was also completed through interviews and was
screened through the inclusion/exclusion criteria for each
participant. Thirty-four students were excluded from the
study: 18 due to the lack of fulfillment of the inclusion
criteria, six for their marriage, and 10 for their unwill-
ingness to complete the study. Finally, 61 students meet-
ing the criteria entered the study and were requested to
sign the written informed consent forms. Then, accord-
ing to the blocked randomization with a block size of 4,
the researcher randomly divided the participants into two
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groups receiving placebo or peppermint oil (A, B). At the
outset, blocks covering four of two2 treatments (pepper-
mint oil and placebo) were prepared with various poten-
tial combinations, and each one was given a number. Sub-
sequently, the random number table was used to assign
a number to each block. In the next step, biostatisticians
were given medications in the same shape (capsule), in
two groups, and were requested to assign a 5-digit code to
each one. The capsules were given to the researcher follow-
ing the coding procedure. It is worth noting that the re-
searcher was totally blind to the contents of the capsules
and the biostatisticians were the only person aware of the
identities of the capsules. To accomplish the task, blocks of
four, with various combinations, containing two capsules
(two groups from each group) were provided by the bio-
statisticians. Then the name of each capsule was replaced
with a 5-digit number, the envelopes were sealed, and each
one was assigned a number. After that, the envelopes were
submitted to the researcher randomly through a random
number table. It is worth reiterating that both the re-
searcher and participants were unaware of the whole pro-
cess (double-blind) (Figure 1).

The two groups (A, B) received capsules of placebo or
capsules of Colpermin® 187 mg twice daily for10 days (from
the 15th day of one period to the 1st day of the next period),
30 minutes before meals. The treatments were adminis-
tered for two cycles (months). After the intervention, the
participants were requested to complete the Delany’s PMS
checklist again to be assessed for PMS symptoms (mood or
emotional, physical, and behavioral symptoms), as a pri-
mary outcome, and the side effects of drugs such as com-
plaints of heartburn, allergies, hot flash, rectal burning, oe-
sophageal pain, and mouth ulcer as a secondary outcome
during the two menstrual cycles. Throughout the phase
of the study, the participants were disallowed to take any
sedatives or pain-killers.

The researchers followed the participants during the
intervention through phone calls to ensure that all sub-
jects received the appropriate therapy and completed the
Delany’s PMS checklist forms at the end of the interven-
tion. During the study, 10 subjects failed to complete the
research and were excluded from the study. No serious side
effects were reported for the two groups.

3.4. Ethical Consideration

The Ethics Committee of Babol University of Medical
Sciences approved this research study, and the Iranian Reg-
istry of Clinical Trial (IRCT) registered it with the code of
IRCT2016020926446N2. The informed written consent was
obtained from all participants after explaining the study’s
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objectives to them. The study protocol conformed to the
1964 Helsinki declaration.

3.5. Data Analysis

The IBM SPSS Statistics for Windows, version 22.0 (IBM
Corp., Armonk, N.Y,, USA) was used to analyze the data.
The normality assumptions for variables were tested by
Kolmogorov-Smirnov test. The data were not normally dis-
tributed, and the sample size was low; therefore, the re-
searchers had to use a bootstrap method for reporting
P value, and CI differences were used, as well. The re-
peated measure analyses of variance and ANCOVA analysis
were performed for the comparison of the follow-up vari-
ables between the two groups. In addition, the intention-
to-treat (ITT) analysis was used to analyze the data. The
severity rates of PMS symptoms, analyzed by chi-square
tests, were compared before and after the intervention for
each group. It must be noted that the severity of PMS
(mild severity) was used for the calculation of the number-
needed-to-treat (NNT). In addition, two-tailed hypothesis
testing, with the level of significance set at 0.05, was used
for all analyses in this study. It must be reiterated that the
study was accomplished through CONSORT checklist. The
level of significance for all analyses was P < 0.05.

4. Results

Atotal number of 50 students (25 in the peppermint oil
group and 25 in the placebo group) participated and com-
pleted this double-blind clinical trial study. The mean and
the standard deviation of the age for both the peppermint
oil group and the placebo group were17.4 + 0.9 and 17.0 =
0.5, respectively. The two groups were homogenous with
respect to age, educational status, body mass index, and
menstrual cycles (Tables 1 and 2). The majority of the par-
ticipants reported that they had dysmenorrhea.

Table 1. Subjects’ Characteristics (N =25)*

Peppermint Oil Group Placebo Group
Age,y® 174 £ 0.9 109402
Education, y° 124 0.6 1.9+03
Weight, kg 60.0 (55.0, 65.0) 59.0 (51.5,63.0)
Height, cm 163.0 (157.5,166.0) 164.0 (160.0,167.5)
Body mass index 22.7(20.6,24.2) 213(19.9,23.8)
Waist circumference 80.0 (74.5, 86.0) 81.0 (71.5, 83.0)

Values are expressed as mean =+ SD or median (25th, 75th).
The data were normally distributed.
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A
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59 excluded due to no significant

A,

" PMS (n=14)

Completion of demographic questionnaire
and screen through inclusion/exclusion

34 students excluded:
18 due to no inclusion

Six student were married

A,

Y

10 due to unwillingness to participate

Signed informed concern (n = 61)

Randomized (n = 61)

g N
Allocation
S )
30 students received capsule of Colpermin 31 studuis received placebo
4 N\
Follow-Up
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Six students lost to follow-up:
Five students lost to follow-up: . .
o Four students declined to continue
o Three students declined continue
« Two students due to side effect o One students due to side effect
e One students due to other reason
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Analysis
25 students analyzed with SPSS 25 students analyzed with SPSS
No student excluded from analysis No student excluded from analysis

Figure 1. Consort fellow diagram of the participants

The main outcome was the change in PMS severity,
based on Delany’s PMS checklist (Figure 2). The results of
ANCOVA bootstrapped also demonstrated that the mean
difference of the total PMS score between the two groups
(Peppermint oil group-placebo group) was -9.77; 95% CI: -
12.52 to -7.02, P < 0.0001). Also, the mean difference of
the emotional PMS score between the two groups was -
5.84; 95% Cl: -7.36 to -4.32, P < 0.0001). In addition, there

were significant mean differences in physical and behav-
ioral PMS scores between the two groups at different times
(-5.37;95% CI:-3.80t0-3.40,P< 0.0001and-2.75; 95% Cl:-7.35
to-1.71, P < 0.0001, respectively) (Table 3).

Before the intervention 14 (56.0%) and 11 (44.0%) of par-
ticipants in peppermint oil group and 20 (80.0%) and 5
(20.0%) of participants in the placebo group experienced
moderate and severe PMS symptoms before the interven-
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Table 2. Menstrual Cycle Status of the Students (N =25)°

Peppermint Oil Group Placebo Group

Age at menarche,y

<12 8(32.0) 10 (40.0)

>12 17(68.0) 15(60.0)
Duration of menstrual bleeding, days

3-5 8(32.0) 6(24.0)

6-10 17(68.0) 19 (76.0)
Duration of menstrual cycles, days

21-27 7(28.0) 5(20.0)

28-30 10 (40.0) 10 (40.0)

31-35 8(32.0) 10 (40.0)
Having pain, dysmenorrhea

Yes 23(92.0) 19(76.0)

No 2(8.0) 6(24.0)

?Values are expressed as No. (%).

Table 3. Comparison of the Emotional, Physical, and Behavioral Symptoms of PMS Symptoms Before and After the Intervention in Peppermint Oil and Placebo Groups®

1- Peppermint Oil Group 2-Placebo Group Mean Difference (1-2) 95% CI PValue
Emotional -5.84 -7.36,-4.32 < 0.0001
Before the intervention 13.6 £ 42 8.0 £32
After the intervention 3.0£25 6.0 3.0
Physical -537 -7.35,-3.40 < 0.0001
Before the intervention 9.6 £42 9.0 +3.9
After the intervention 18 £22 6.9+52
Behavioral 2.75 -3.80,-1.71 < 0.0001
Before the intervention 72+ 43 61+25
After the intervention 20+£13 45426
Total -9.77 -12.52,-7.02 < 0.0001
Before the intervention 303 %101 232+£70
After the intervention 155+ 6.0 20.7£8.0

Values are expressed as mean =+ SD.

tion. It should be mentioned that the severity of PMS de-
creased after the intervention in both groups. According
to the criteria of PMS severity in the second menstrual in
both peppermint oil and placebo groups, 15 (60.0%) and 8
(32.0%) suffered from complete mild PMS during the sec-
ond menstrual, respectively (Table 2). According to the
criteria of PMS severity during the second menstrual, the
number of participants who NNT in the peppermint oil
group was approximately 2. No serious side effects were re-
ported for both groups.
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5. Discussion

In this study, the statement: “Herbal medicine capsules
of peppermint oil can be used to treat PMS syndrome”
was proposed as a hypothesis. The findings of our study
revealed that the severity of the total, emotional, behav-
ioral, and physical symptoms were reduced in the pep-
permint oil group. In addition, the severity of PMS symp-
toms in the placebo group relatively decreased after two
months of consumption of the placebo. This could be at-
tributed to the person’s expectations or the psychological
effects of the placebo. Furthermore, based on NNT analy-
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Figure 2. Changes in the mean PMS score from before the intervention and after the intervention to cycle two for the two groups

sis, the number of participants who needed treatment for
the severity of PMS symptoms was approximately two. This
finding could indicate that about two patients required to
be treated with the capsules of peppermint oil, 187 mg BID
for 10 days, during the luteal phase in order to get the full
benefits (the ideal NNT is one).

Based on the findings of laboratory experiments, men-
thol can generate analgesic effects by activating the en-
dogenous opioid system and/or partly by the effects of
local anesthetics without having any anti-inflammatory
properties. In addition, menthol can bind the cold recep-
tor, resulting in the release of calcium from some cells.
Also, peppermint oil is known for its power to inhibit mus-
cle contraction caused by serotonin and substance. It is
also assumed that peppermint oil and menthol could pro-
vide smooth muscle calcium channel antagonism and may
be effective for the relief of tension headaches (15, 16, 21, 27,
28). In addition, peppermint oil can reduce gas and bloat
by relaxing the lower oesophageal sphincter. Therefore, it
is suggested that peppermint can reduce gastrointestinal
symptoms and other symptoms associated with premen-
strual syndrome (9, 29-31).

Peppermint oil has been used for PMS in Egypt. Ac-
cordingly, the study conducted in Egypt is the only study

that we found in the literature in which peppermint was
prescribed to 200 female participants for the treatment
of PMS. The results indicated that peppermint alleviated
symptoms of PMS and was effective in 98.5% of cases (23).
In the existing literature, to the best of our knowledge,
there was no randomized, clinical trial that assessed the ef-
fect of peppermint oil on PMS; however, peppermint has
widely been used to treat indigestion and bloating, and
strengthen the stomach and digestive analgesic and an-
tispasmodic properties in traditional medicine. In fact,
it is worth mentioning that this study was probably the
first randomized, double-blind, placebo-controlled clini-
cal trial that tried to assess the impact of the peppermint
oil as a new formulation, on PMS syndrome, which could
be regarded as strength for this study.

This study had also several limitations: first, this study
used a self-report questionnaire to determine the symp-
toms of PMS, which may have induced response bias. An-
other limitation of the study was that it was the first clin-
ical trial to use peppermint oil as a new formulation of
peppermint. Moreover, small sample size, high school stu-
dents with moderate, and severe PMS could be another lim-
itation for this study. It would be more beneficial to con-
duct a clinical trial study involving a larger population to
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reach more tangible results. Finally, we have to declare
that our trial had approximately30% loss from the original
sample population due to the lack of cooperation. There-
fore, the data were analyzed through the ITT approach. It
is highly recommended that both stages (completed and
remaining subjects) need to be treated and accurately cal-
culated. This is an important measure in a clinical trial
for defining the true advantages of one treatment over the
control group. It must be noted that the peppermint oil
had an NNT of two and four, with no intention and with in-
tention, respectively. It is worth mentioning that the NNT
of two and four both sound promising.

In conclusion, the results of this study suggest that
peppermint oil is effective in reducing the severity of PMS
symptoms among young women in Iran.
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