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Analgesic effect of ginger and peppermint on adolescent girls with primary dysmenorrhea
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Abstract

Present study was aimed to explore the impact of ginger and peppermint in adolescents suffering with primary dysmenorrhea.
For that purpose, 150 adolescents, aged 13-22 years, with regular menstruation suffering with moderate to severe dysmenorrhea
(scoring 3-5 on pain scale) and preferably not taking any medication were enrolled and randomly divided into three groups
i.e. control, ginger and peppermint. Baseline data was collected with help of self-administered questionnaire. To determine
comparative analgesic effect of ginger and peppermint, capsules were formulated, and each group received total number of 15
capsules in a month (3 capsules/day for consecutive 5 days). Compared with baseline data, ginger was found more effectual than
peppermint in releasing dysmenorrhea i.e. observed scoring in case of ginger was reduced from mean value of 4.13 + 0.63 to
2.10 + 1.52 (p = 0.001). Similarly, ginger intervention exhibited gradual betterment of 10% in symptoms of dysmenorrhea but
also affected blood pressure positively (p < 0.05). However, blood hemoglobin and serum calcium levels acted as independent
variables in ginger and peppermint groups (p > 0.05), not affected by any mode of intervention. It was concluded that ginger
exhibited superior impact in lowering pain as compared to peppermint and control groups.

Keywords: primary dysmenorrhea; adolescent girls; ginger; peppermint; pain score; relief.

Practical Application: The investigated nutraceuticals i.e. peppermint and ginger may be effectively used exclusively or
in developed food product to address the symptoms related to Primary dysmenorrhea; especially the pain in females.

Moreover, ginger depicted superior impact in management of symptoms of Primary dysmenorrhea especially pain.

1 Introduction

Adolescence is characterized by a surge in physical, endocrinal,
emotional, and mental growth, with a change from complete
dependence to relative independence (Alghamdi et al., 2019;
Samanta et al., 2019) Worldwide; adolescents make up to 1/5" of
the population and adolescents are more prone to dysmenorrhea
(Madhavi & Paruvu, 2019) Dysmenorrhea is combination of Greek
words, ‘dys’ meaning difficult/painful, ‘Meno’ meaning month
and ‘rrhea’ meaning flow. The term dysmenorrhea is meant for
either primary or secondary. Primary out any pathological cause
one is with and is related to physical and emotional symptoms
(Yunianingrum et al., 2019). Exclusively it is experienced by the
women whose ovaries can produce ovum and progesterone, where
progesterone is cause for release of prostaglandins (responsible for
menstrual cramps) in uterus (Barcikowska et al., 2020). Secondary
type of dysmenorrhea can be the result of endometriosis, ovarian
cysts, pelvic inflammation, myomas or intrauterine devices etc.
(Mohamed et al., 2020). Every year, approximately 2.5 million
women are reported as a victim of menstrual ailments and even in
developed country like United Kingdom quality oflife of 1.5 million
female populations negatively affected in term of quality of life
(Clayton, 2008; Cooper et al.,, 2019). Dysmenorrhea may lead
to several economic and social and consequences. If primary
dysmenorrhea is not properly treated; alone iln the USA,
600 million working hours and 2 billion dollars are lost annually

(Chen & Kotani, 2018; Shirooye et al., 2017). Yet in advancements
of medical sciences; primary dysmenorrheal had reduced
quality of life and absenteeism from school and office work
(Barcikowska et al., 2020; Heshmati et al., 2016). Regardless the
incidence and harshness of the disorder; the majority of women
with dysmenorrhoea do not seek out therapeutic treatment or
confer with health professionals (Alghamdi et al., 2019).

As dysmenorrhea, cannot be identified and confirmed by any
kind of tests, so the symptoms questionnaires and scale assist in
identification of the syndrome. Nearly 50% of adolescent women
complaint against severe pelvic pain during first 2-3 days of their
menstrual bleeding (Shahbazi et al., 2020; Yasir et al., 2014).
As first-line pain defense, non-steroidal anti-inflammatory drugs
(NSAIDs) are used for primary dysmenorrhea. Studies also revealed
no response from the some patients to treatment with NSAIDs or oral
contraceptives (Barcikowska et al., 2020; Sosorburam et al., 2019).

Although NSAIDS have significant role in management of
symptoms consequence from primary dysmenorrheal; however
owing to its numerous adverse effects, use of contemporary therapy
is getting attention in recent time (Lee, Lee, Khalil, Lim, & Lim,
2018; Mittal, 2019). Along with NSAIDS (Barcikowska et al., 2020)
and surgical treatment (Salehi, Marzban, & Amini, 2019) other
contemporary therapy currently includes; warm compress
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(Alghamdi etal., 2019; Armour, Smith, Steel, & Macmillan, 2019),
exercise (Armour et al., 2019), vitamin K, D and E (Saei Ghare
Naz et al., 2020), nicotinic acid (vitamin B3), thiamine (B1),
magnesium and calcium (Werbach, 2004). Herbal medicines like
Rosa Damascena (Lee et al,, 2018) ginger (Pellow & Nienhuis,
2018), bilberry (European blue berry, blue berry, huckleberry)
(Ulbrichtetal.,2009), Peppermint dried leaves (Heshmati et al., 2016)
and vegan meal (Addison, 2019), chamomile, thyme, cinnamon
and fennel (Shahbazi et al., 2020). Studies from Iran, China and
Tehran reported the effectiveness of ginger in relieving pain
(Pellow & Nienhuis, 2018). Peppermint dried leaves have been
utilized for the remedy of nausea, vomiting, morning sickness,
respiratory infections, and menstrual disorders (Alghamdi et al., 2019).
The purpose of the present study was to compare the ability of ginger
and peppermint in relieving primary dysmenorrhea, additionally
to find the relationship between dysmenorrhea and hypertension,
hemoglobin and calcium levels among adolescent girls.

2 Materials and methods

Placebo, ginger and peppermint capsules were manufactured in
the legitimate environment. Both herbs were dried under hygienic
conditions in an air circulating oven in pharmaceutical laboratory
and were powdered with the help of a commercial blender.
Ultimately; three types of capsules placebo (250 mg Lactose as filler
in capsule control), ginger root powder and peppermint capsules,
250 mg each, were prepared by using capsule filling machine.

2.1 Subjects

This study was conducted according to the guidelines laid
down in the Declaration of Helsinki and all procedures involving
human subjects/patients were approved by BASR committee
meeting of Allama Igbal Open University (AIOU), Islamabad
(Zoccatelli et al., 2018). Before collecting samples of adolescent;
permission was acquired from district education officer. To collect
composed participation from target population, in different
schools and colleges of Rawalpindi District, Pakistan; a total of
about 400 adolescents having age of 13-22 years were accessible
but 150 were agreed to be a part of the study.

A participant was diagnosed with dysmenorrhea if she
reported sharp pain in the abdomen either on the day, before or
during the consecutive first two days of the menstrual period.
Pain grading scale from 0-5 was utilized as a tool to identify the
subjects with mild to severe cramps and ache.

Girls experiencing dysmenorrhea with pain score 3-5, having
regular menstruation and eager to provide informed consent
were included in study. While married girls with a pre-existing
diagnosed disease or herbal sensitivity and on any kind of drug
treatment for primary dysmenorrhea were excluded.

2.2 Study protocol

From initially screened participants 150 subjects fall our
criteria. Out of 150 we selected 90 subjects who were randomly
divided into three groups A, B and C. Each group comprised of
30 numbers of subjects. All the subjects had been informed about
the purpose, intervention and procedure of the research and
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reported concessions both from the subjects and their parents
was attained. The study was designed based on elaborations of
CONSORT items for herbal medicine interventions (Figure 1).

At base line, prevalence and impression of dysmenorrhea
among participants was observed through a deliberate and
self-administered questionnaire, composite of nearly 40 questions
regarding age of the subject, age of menarche, flow of blood
during menses, severity of pain and the associated symptoms,
dysmenorrhea hindrance to academic and daily routine of life etc.

Queries about abdominal symptoms (constipation/diarrhea,
vomiting, bloating), breast symptoms (Painful, tender or swollen
breasts), other symptoms (dizziness, fatigue, headache, backache)
and psychological symptoms (under stressed, irritable mood or bad
tempered, uneasiness, anxiety and sleeplessness (insomnia) were
also a part of structured questionnaire. Likewise, participants in all
the groups were assessed for blood hemoglobin (Hb) and serum
calcium along with their blood pressure observations at baseline.

Each group received total number of 15 capsules in a month
(3 capsules/day following 5 days), which they were asked to start
taking 2 days prior to due date of menstrual period. Each participant
reported the number of capsules they took per day and any adverse
effects of capsules, if they had or any changes (either good or bad)
they experienced during their menstruation. Further, during mid
of each month of intervention, clinical lab tests for hemoglobin
and serum calcium level were conducted and blood pressure
was monitored. Likewise, pain assessment questionnaires with a
5-point scale to assess pain relief (considerably relieved, relieved,
unchanged, worse, considerably worse) and related symptoms
of dysmenorrhea were completed by participants.

2.3 Statistics

Data obtained by the questionnaire, as well as the data generated
by the biochemical analysis; was subjected to statistical analysis by
using SPSS 16. At baseline, volunteer’s characteristics and categorical
variables were expressed in frequencies and percentages and results
were stated as the mean + the standard deviation. Biochemical test
results, after applying paired ¢ test, were separately elaborated in table
form for each group (placebo, ginger and peppermint) as mean,
standard deviation and standard error mean along with p-value.

3 Results and discussion

The existing study appears to be the first research in order to
explore relative pain-relieving potential of ginger and peppermint
on dysmenorrheal and their special effects on the blood parameters
i.e. serum calcium, blood hemoglobin and blood pressure.
Previously many studies have been conducted on health benefits
of different herbs and spices in field of dysmenorrhea and related
symptoms. However, this is first comparative study conducted
on ginger and peppermint and control for pain management.

3.1 Pain severity between different treatment groups

Reported mean age of selected 90 subjects was 16.8 + 2.2.
Majority of the subjects (64%) were within the range of 14-18 years.
Average age of menarche was 12.9 + 1.4. However in previous
study 97% participants age ranged in bracket of 19-24 years
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Selected Adolescents (
n=400)

Selected Candidates
n=90

Group A: Controll

Group B: Ginger

Group C: Peppermint

n=30 n=30 n=30
At Baseline: At Baseline: At Baseline:
Calcium(mg/dl): Calcium(mg/dl): Calcium(mg/dl):
8.593+0.3162 9.120+0.6677 9.427+0.6622
Hemoglobin(mg/dl): Hemoglobin(mg/dl): Hemoglobin(mg/dl):
11.443+0.7099 10.427+0.8828 10.887+1.0576

Pain: 4.07+0.740

Pain: 4.1320.629

Pain: 3.97+0.669

After Intervention:

Calcium(mg/dl):
8.597+2773

Hemoglobin(mg/dl):

11.44+0.7219
Pain: 3.83+£1.085

After Intervention:

Calcium(mg/dl):
9.173+0.7329

Hemoglobin(mg/dl):

10.7+£0.7372
Pain: 2.10£1.517

After Intervention:

Calcium(mg/dl):
9.327+0.6772

Hemoglobin(mg/dl):
10.837+0.9898

Pain: 3.00+1.312

Figure 1. The flow diagram is constructed based on the elaborations of CONSORT items for herbal medicine interventions.

(Alghamdi et al., 2019) where as in another Egypt study the 72%
of sample had age of greater than 17 years (Mohamed et al., 2020).
Subjects presented an average duration of menses of 5.7 + 1.3 days.
While the recorded severity of pain in all groups (at baseline) was
4.0 +0.7. Severity of pain in different group is presented in Table 1.

3.2 Other characteristics/variables of study sample

Collectively analyzed data was presented in Table 2 that
shows all 90 subjects at base line 71% with normal blood
low, 24% with abundant and just 4% subjects had scant flow
during their menses. Twenty two percent (22%) students were
noticed with bothersome pain, 54% with intense pain 23% had
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been suffering from the worst unbearable pain. Our results are
similar to previous study where 22% of participant experienced
severe & 60% moderate pain due to primary dysmenorrhea
(Alghamdi et al., 2019). Nearly 60% of the sample subjects
were found confined to the limited hour work and 28% said
their menstruation forced them to stay in bed at least for half
of a day. Our study also supported the statement in literature
where uncomforting owing to primary dysmenorrhea had been
reported as major a rationale of adolescents for absence from
work or school (Barcikowska et al., 2020). As far as concerned
with prevalence of dysmenorrhea, majority of the absentee cases
of girls from schools in America and Taiwanese are caused by
primary dysmenorrhea (Chen et al., 2006). Eighty four percent
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Table 1. Comparison of pain severity between different treatment groups.

Characteristics Co(IrlltrzolmG)rp. Gi(lrllgir;o;; P Peppermir;tog}roup (n= Total
Age (year) 16.4+2.1 17.2+2.4 17+22 16.8 £2.3
Menarche age 13.8+1.3 126 £ 1.3 124+ 1.3 129+1.4
Duration of menses 56+ 1.1 556+ 1.6 596+ 1.3 571+1.3
Pain scoring (before) 39+0.7 4.1+0.6 39+0.7 4.01 £0.7

Table 2. Characteristics/variables of study sample.

Name of Variable Category Frequency Percentage
Scant 4 4%
Blood flow Normal 64 71%
during menses
Abundant 22 24%
Bothersome (3) 20 22%
.Pam s.cormg Intense (4) 49 54%
intensity
Worse (5) 21 23%
Yes 12 13%
Cfmsultatlon No 76 4%
with doctor
No Response 2 2%
Yes 12 13%
Self-medication No 76 84%
No Response 2 2%
Sharp 36 40%
Dull 7 8%
Pain description Intermittent 20 22%
Continuous aching 16 18%
Cramping 11 12%
Just before menses 7 8%
Few hours before 8 9%
Durfmon of pain 1-2 days before 38 42%
During menses
3-4 days before 30 33%
Whole day 7 8%
1 day befo?e actual 16 18%
bleeding
2 days before 15 17%
Time of
dysmenorrhea On same day 44 49%
Sometimes before and
sometimes on same 15 17%
day
Not affected at all 0 0
L1m1t.e(.1 hour work/ 36 40%
activities or less
Hindrance in Confined to simple 16 18%
daily activities household
Stay home all day 9 10%
Stay in bed half of day 25 28%
Stay in bed all day 4 4%
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(84%) of subjects didn’t consult any doctor and 13% were habitual
of self-medication. Majority of participants in current study
reluctant to visit the physician. One reason is socioeconomic
setup of Indo-Pak where majority of female population feel
shyness to share gender related issues/informations with other;
and even with physician. Studies have been reported where the
most of female opt home remedies rather visiting the doctor
(AbdElmonaem Mohamed et al., 2018)

3.3 Impact of intervention on pain

In control group no significant change was observed
before and after intervention. While in peppermint group
small change was noticed in pain intensity but an immense
different was found in ginger group. The mean intensity of
pain at baseline in control, ginger and peppermint group was
4.07 + 0.74, 4.13 £ 0.63 and 3.97 £ 0.67 respectively, which at
the end of intervention was turned to be 3.83 +1.09, 2.10 + 1.52
and 3.00 + 1.31 respectively (Table 3).

Different studies conducted in Iran and Tehran is also
in favor with the findings of present study which testified
the efficiency of ginger in reducing the pain of primary
dysmenorrhea (Rahnama et al., 2010; Rahnama et al., 2012).
In another research to explore the efficacy of ginger, Jenabi
selected 70 females, who were randomly divided into two
groups were on placebo and ginger capsules (250 mg)
respectively. Visual analogue scale was used to assess the
treatment. Specifically, the symptoms of nausea were improved
in ginger group 82%, compared with placebo group showed
47% (Jenabi, 2013; Shirooye et al., 2017).

Similarly several studies have evidenced the use of peppermint
in management of symptoms related with primary dysmenorrhea
(Alghamdi et al., 2019; Amoueeroknabad & Sarafraz, 2011;
Lee et al,, 2018); especially different researches conducted in
Iran, China reported the effectiveness of ginger in relieving pain
(Pellow & Nienhuis, 2018). Our study is supported by result
reported in literature; where peppermint has been reported to
lower the severity of pain but it did not show impact on duration
of pain (Heshmati et al., 2016). However, in above mentioned
studies the impact of pepper mint and ginger was carried on
the population of different demographic areas; where diet
pattern and socioeconomic patterns of subjects were different.
In present study when impact of pepper mint and ginger was
carried on subjects of same demographic; ginger decreased the
pain more prominently as compared to peppermint and control;
as depicted in Table 3.

Food Sci. Technol, Campinas, 41(4): 833-839, Oct.-Dec. 2021
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3.4 Impact of intervention on blood pressure

Likewise, ginger intervention exhibited a gradual betterment
in blood pressure values i.e. baselines mean blood pressure
109/75 mm Hg which turned to 112/77 mm Hg (p < 0.05) at
end of intervention (Table 4). Since the peppermint and ginger
both decreased the severity of pain in study subjects; which
could be the reason for bit improvement in blood pressure of
adolescents subjects.

Table 3. Comparison of mean severity of pain in primary dysmenorrhea
before and after intervention.

Group At baseline inte?\iirtion p-value
Control 4.07 £0.74 3.83 +1.08 0.293
Ginger 4.13+£0.62 2,10+ 1.51 0.017
Peppermint 3.97 £0.66 3.00 £ 1.31 0.023

Table 4. Comparison of blood pressure before and after intervention.

3.5 impact of intervention on blood hemoglobin and
calcium levels

Results obtained from the bio-chemical tests performed on
blood samples, exposed no specific and significant differences
in blood hemoglobin values at baseline and after treatment in
all three treatment protocols. In placebo trial blood samples
showed nearly similar values of blood hemoglobin with an
unnoticeable change (Figure 2 A, B, C).

Blood hemoglobin (HB) acted as independent variable
in ginger and peppermint groups and did not affected by any
intervention. Every sample in each group depicted randomly
varying values of hemoglobin (mg/dl) during study time period
which depicted in Figure 2 A-C. The average values of hemoglobin
at base line and after intervention in all three treatment groups
are mentioned in Table 5.

In the light results obtained and data analyzed it was evidenced
that values of blood serum calcium depicted the same scenario
as expressed by the blood hemoglobin (HB) mentioned above.
Its values were least effected in all treatment protocols. Figure 2A

Group Blood pressure At baseline After povalue explains a graph plotted among the serum calcium values at start
intervention and then after placebo trial. Nearly the whole sample is showing
Control BP - Systolic ~ 111+7 1126 0.203 same values with an unnoticeable difference. Similar trend was
ontro . . . .
BP - Diastolic 7646 7645 0.967 observed in case of peppermint and ginger group (Figure 2B, C).
BP _ Svstolic 10949 244 0.044 Serum calcium level values were either more or less the same
Ginger y B - ’ at start and in end of research or some sample showed abrupt
BP - Diastolic  75+5 77+4 0.047 changes in consecutive months (Figure 2 D-F).
BP - Systolic 112+ 9 112+8 0.959
Peppermint y ' For more detail average values of serum calcium at base
BP - Diastolic 7745 76£6 0-277 line and after intervention in all group is explained (Table 5).
Controlled Group : HB Comparison Peppermint Group : HB Comparison Ginger Group : HB Comparison
135 T 1 .
o I i
2 Ot PIUIE S B P g i
5 2 15 g SR AT S n
2 T s JEINTH AL TY PN g E
2 2 oo 1 bl B iR 2
o T 58 i il 1 £ !
2 i il (g o L8
a5 : . 75 i i 8 H : HH Ll
13579UBBTBABSBIS 1357 9UBI1517192123252729 1357 91N1BISI7192123252729
Student Number Student Number student Number
(A) (B) ©
i - g Peppermint Group : Calcium Comparison Ginger Group:Calcium Comparison
o 1 wx T G 2 T
8 o3 _% 105 * * 14 g n :
= 10 HEEERECEE o i
S > HES-HE" SHEUF-GUS
e o : a i
32 3 g = 9
=2 = 2
- i k S s s
- L s FEERHRE R . . i,[l]ﬁ; i
13579 UBBTBABRETS L3 73 INBLHTVADDT 2 13579 UBETIBA2X729
Student Number Student Number Student Number
D) (E) ®)

Figure 2. Column graphs showing mean variation in hematological variables of hemoglobin (A) Values of Hemoglobin at Baseline and Intervention
in Placebo Group (B) Values of Hemoglobin at Baseline and Intervention in Peppermint Group (C) Values of Hemoglobin at Baseline and
Intervention in Ginger Group and serum iron (D) Values of Serum Calcium at Baseline and Intervention in Placebo Group (E) Values of Serum
Calcium at Baseline and Intervention in Peppermint Group (F) Values of Serum Calcium at Baseline and Intervention in Ginger Group.
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Table 5. Comparison of average value of Hb between three treatment groups.

Placebo (n = 30)

Peppermint (n = 30)

Ginger (n = 30)

Before After Before After Before After
Avg. Hb Value 11.44 £ 0.71 11.52 £ 0.75 10.88 = 1.06 10.84 £ 0.99 10.42 + 0.88 10.70+ 0.74
Avg. Calcium Value 8.60 +£0.32 8.61 £0.28 9.43 + 0.66 9.33 £ 0.68 9.12 + 0.67 9.17 £0.73

4 Conclusion

Ginger is more effective in relieving menstruation pain
as well as symptoms associated with primary dysmenorrhea.
Here the hypothesis, “Ginger has more ability to reduce the
pain, symptoms and problems of primary dysmenorrhea as
compared to peppermint’, proved true. Ginger maintains the
blood pressure within normal range as calcium antagonistic.
However the effect of ginger on blood hemoglobin and serum
calcium is not so evident. Further studies about the efficacy
of ginger on other symptoms associated with dysmenorrhea,
inflammatory bio markers and the exact mechanism of action
are justified.
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