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Primary dysmenorrhea is pain during menstruation period due to high levels
of prostaglandins F2a in epithelial cells. Mung bean extract drinks contain
several nutrients such as vitamin C, calcium, carbohydrates and flavonoids as
anti-depressants and anti-inflammatory agent. Stretching is a relaxation
technique that could relieve menstrual pain in the abdominal part by
increasing the production of endorphins functioning as neurotransmitters.
To determine the effect of mung bean extract drinks and Stretching on
primary dysmenorrhea in adolescent girls stressed. An open-label
non-randomized controlled trial was used to 87 adolescent girls who
experienced primary dysmenorrhea with moderate and severe stress levels
from two boarding schools in Mataram, West Nusa Tenggara. They were
divided into 3 groups, one group as the control and two groups as the
experiment. The experiment of 29 students with pre and post-test. Mung bean
extract drinks were given 250 ml/day, stretching was given seven
times/weeks before menstruation. Control and experimental group were
observed for one month. Measurement of menstrual pain scale using the
Numeric Rating Scale (NRS). Data analysis was used T-test. The mean
menstrual pain for mung bean extract drinks with moderate stress levels was
1.31+1.32 and significance at p=0.004, severe stress levels was 1.69+1.54
and significance at p=0.001. The mean menstrual pain in for stretching
experience moderate stress levels was 2.50+1.93 and significance at p=0.008
while the severe stress level was 2.05+1.80 and significance at p=0.001.
The multivariate test multiple linear regression revealed that mung bean
extract drinks and stretching contributed (-)0.106X1+(-)0.116X2+1.709
(p<0.005). Mung bean extract drinks and stretching affected the reduction of
primary dysmenorrhea in adolescent girls both at moderate and severe
stress levels.
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1. INTRODUCTION

Mung bean extract drinks is a de-verified mung bean processed foods with some nutrients that are
beneficial for dysmenorrhea, including vitamin C that can affect tension contractility and relax uterine
smooth muscle, thereby reducing stress and inhibition of prostaglandin biosynthesis [1]. Calcium and
carbohydrates in mung bean that can carry anti-depressant substances in the body during menstruation and
can support reproductive hormones [2]. The content of flavonoids in mung beans is useful as an
anti-inflammatory which can reduce prostaglandin levels so as to reduce menstrual pain [3]. The content of
flavonoids in mung bean extract drinks, mung bean sprouts and fermented mung bean as much as 200 mg/kg
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and 1000 mg/kg is useful as an anti-inflammatory by inhibiting inflammatory mediators namely nitric oxide
(NO) and inhibiting pain [4].

Stretching is a relaxation technique that can helps to relieve menstrual pain in the abdominal part
through increased production of endorphins [5]. Endorphins are endogenous peptide opioids that function as
neurotransmitters. Endorphins have the same structure as morphine, a drug used for pain relief [6].
Stretching is not permitted during menstruation. The results of this study are stretching is effective in
reducing the intensity and duration of pain in adolescents with primary dysmenorrhea [7]. Research on
female students in lIran who are not athletes regarding the effects of physical activity on primary
dysmenorrhea results that there is a significant reduction in pain after physical activity [8]

Adolescence is a transition period from children to adults [9]. Indonesia has a population of
10-19 year olds reaching 43 million people or 18% of the 269 million Indonesian population [10].
Indonesian Health Profile Data 2017, the number of girls aged 15-19 years is 10,847,326 million [11].
Statistical Central Biro of West Nusa Tenggara in 2016 states that the number of girls aged 15-19 years is
218,014 people [12]. At this time there is a dynamic development phase in the life of an individual including
puberty that is sexual maturity which is marked by the presence of menarche (first menstruation) [9].
Data from the Indonesian Demographic and Health Survey in 2012 stated that 95% of girls experienced
menarche aged 12-15 years [13]. Menarche in first menstruation is one sign of a reproductive period in girls
[14]. Furthermore, this menstrual process takes place regularly every month starting about 14 days
after ovulation. But many of them in this menstrual period experience problems, especially in adolescence
often experience menstrual pain (dysmenorrhea) [15].

Dysmenorrhea comes from the Greek language, dysmenorrheal, which according to the meaning of
the word consists of “dys” means that it is difficult “meno” means the moon and “rrhea” means the flow so
that dysmenorrhea is abdominal pain originating from uterine cramps and occurs during menstruation [16].
Pain in primary dysmenorrhea and other systemic symptoms is caused by high levels of prostaglandins,
especially prostaglandin F2o (PGF2a) in epithelial cells. Prostaglandin F2a causes myometrium hyper-tonus
and vasoconstriction to cause the uterine muscles to contract resulting in narrowing of the endometrial blood
vessels, tissue ischemia, bleeding and pain [17]. The incidence of dysmenorrhea in Indonesia was 64.25%
which consisted of 54.89% primary dysmenorrhea and 9.36% secondary dysmenorrhea [18]. Primary
dysmenorrhea usually occurs in the second or third year after menarche, when ovulation starts regularly.
Pain can be accompanied by nausea, vomiting, diarrhea, headache, lower back pain, irritability, fatigue and
so on. Pain begins to be felt in the first 24hours of menstruation and can last for 48-72 hours. [19].
Dysmenorrhea causes intolerance in activity, which results in absence of work or school. This causes
a decrease in work output and concentration in class. Women who experience dysmenorrhea become moody,
irritable, unable to interact effectively with others and have trouble sleeping and restlessness [20].
Thus to reduce the intensity of menstrual pain (dysmenorrhea) can be done with non-pharmacological
therapy and reduce stress [21].

2. RESEARCH METHOD

This research is an experimental study of non-randomized controlled trial open-label with pre-post
design research design that is by comparing changes in results in the experiment group and the control
group.This study was conducted on female students with moderate and severe stress levels who experienced
primary menstrual pain in March-April 2018 at 2 Islamic Boarding Schools in Mataram City, West Nusa
Tenggara Province, Indonesia. There are 58 adolescent girls with each group of experiment and control as
many as 29 adolescent girls. Sample selection techniques are based on inclusion and exclusion criteria.
Inclusion criteria included adolescent girls in class X and Xl aged 15-17 years who experienced primary
menstrual pain with regular menstrual cycles every month, had normal nutritional status, settled in a boarding
school environment and agreed to participate in this study. Exclusion criteria included adolescent girls who
received analgesic and anti-pain medication therapy, adolescent girls who smoked, used contraceptive drugs
and consumed alcohol as well as adolescent girls with less nutritional status, overweight and obesity.

Mung bean extract drinks experiment group were given 250 ml/day mung bean extract drinks for
7days before menstruation. The mung bean were extracted from 200 grams of mung beans and made into 250
ml of mung bean extract drinks. Stretching is given once a day for 7 days before menstruation with steps,
namely: (1) the respondent is asked to stand behind a chair, leaning forward so that the shoulders and back
are in a straight line and the upper body is parallel to the floor. The duration of the exercise is 5 seconds,
repeated for 10 times, (2) the second step is the respondent is asked to stand 10-20 cm behind the chair, then
lift one heel from the floor, with a duration of 5 seconds then repeated with the heel of the other.
This exercise was carried out 20 times, (3) the third step was the respondents were asked to spread their legs
shoulder width apart, put their hands forward in a stretched state, then fold their knees and hold the squatting
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position. The duration of this exercise for 5 seconds was repeated 10 times. (4) The fourth step in the middle
and head position turned towards the left hand. This exercise is repeated 10times for each part of the body for
duration of five seconds. (5) The fifth step is the respondent is asked to lie flat on his back, then the knee is
bent with the help of the hand until it touches the chin. This step is repeated 10 times with duration of five
seconds. (6) The sixth step is the respondent is asked to stand leaning against the wall and put his hand
behind the head and elbow facing straight in the direction of the eye. This exercise was carried out for
10 minutes then observed for 1 month.

Data collected including data on general characteristics of respondents such as age, menstrual
history data (menarche), nutritional status (BMI/Age) with anthropometric measurements of body weight
(kg) and height (cm), stress level data and primary menstrual pain scale data. Retrieval of respondent’ general
characteristics data and menstrual history data using Questionnaire Sheets, stress level data retrieval using
questionnaire Perceived Stress Scale 10 items (PSS-10). The questions in the PSS ask about feelings and
thoughts during the last month. In each case, respondents are asked how often they felt a certain way. PSS is
a Likert type scale where 0=Never, 1=Almost Never, 2=Sometimes, 3=Fairly Often, 4=Very Often. PSS
scores are obtained by reversing responses (e.g., 0=4, 1=3, 2=2, 3=1 & 4=0) and then summing across all
scale items with a total score of 0-40. The subjects who scored 0-13 on the PSS where categorized to have
mild stress levels, moderate stress levels if score 14-26, severe stress level if 27-40 [22-23]. Nutritional status
(BMI/Age) is determined by Anthropometric data collection includes measuring body weight (kg) using
a digital scale with accuracy of 0.1 kg, measuring height (cm) using microtoise with accuracy of 0.1 cm.
Evaluation of menstrual pain scale is using the Numeric Rating Scale (NRS) scale of 0-10 [10].

Univariate analysis was used to determine the frequency distribution of the general characteristics of
respondents and the scale of menstrual pain both before and after the intervention of mung bean extract
drinks and stretching the subject of the study. Analysis of homogeneity and normality is used to determine
the distribution of data and tests that will be used to analyze the effect of independent variables on the
dependent variable. Bivariate analysis was used to explain the effect of mung bean extract drinks and
stretching exercises on stressed adolescent girls with primary dysmenorrhea. The statistical test used was the
T-test. If there is a significant difference, there is an influence of mung bean extract drinks and stretching
exercise on menstrual pain in adolescent girls. Multivariate analysis was used to explain the effect of
independent variables on the dependent variable by using Multiple linear regression statistical tests.

3. RESULTS AND DISCUSSION

In this section, it is explained the results of research and at the same time is given the
comprehensive discussion. Results can be presented in figures, graphs, tables and others that make the reader
understand easily [2-5]. The discussion can be made in several sub-chapters. Table 1 shows that mean of age,
age first menarche, stress level and BMI/Age as nutritional status in the group of control, mung bean extract
drinks and stretching. This study was conducted on 87 respondents at the age of 15-17 years with the mean
age namely 15.90+0.61 years, while the mean age first menarche was 12.98+0.93 years, the mean stress level
was 27.46x6.59 point and the mean BMI/age is -0.06£0.58. Table 2 reveals that have homogenous and
normal distribution of primary menstrual pain scale between control and before mung bean extract drinks and
stretching experience with moderate and severe stress level was p>0.005.

Table 3 shows the significant difference in first menarche scale between before and after experience
of mung bean extract drinks with value of moderate stress level is p=0.004, while in severe stress is p=0.001.
The significant difference in first menarche scale showed between before and after experience of stretching
with value of moderate stress level is p=0.008, while severe stress was p=0.001. Table 4 describes the results
that by Independent-test have a significant effect of mung bean extract drinks on the reduction of primary
menstrual pain scale in adolescent girls with moderate stress levels (p=0.004) and
severe stress levels (p=0.005).

Table 5 reveals the results that by Independent-test have a significant effect of stretching on the
reduction of primary menstrual pain scale in adolescents girls with moderate stress levels (p=0.002) and
severe stress levels (p=0.007). Table 6 presents the results of multivariate analysis between mung bean
extract drinks and stretching experience using multiple linear regression analysis shows that mung bean
extract drinks and stretching experience significantly affected to reduce the primary menstrual pain scale by
line y=(-)0.106X;+(-)0.116X,+1.709(p<0.005) and contributed 41.3% to reduce the primary menstrual pain
scale in adolescent girls with stress. Mung bean extract drinks and stretching experience with confounding
factors  significantly affected to reduce the primary menstrual pain scale by line
y=(-)0.015X1+(-)0.028X>+2.000(p<0.005) and contributed 82.9% to reduce the primary menstrual pain scale
in adolescent girls with stress.
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Table 1. General characteristics of respondents

General Total Mung Bean Extract Stretching Control

Characteristics (n=87) Drink (n = 29) (n=29) (n=29)
Age (years) 15.90+0.61 15.72+0.59 15.76+0.58 16.21+0.56
Age (first Menarche)  12.98+0.93 12.66+0.97 13.00+0.96 13.28+0.75
Stress level 27.46+6.59 27.6246.11 29.9345.35 24.83+7.35
BMI/Age -0.06+0.58 0.08+0.60 -0.19+0.52 -0.08+0.61

Table 2. Test the normality and homogeneity of the research variables
Homogeneity =~ Normality

Independent Variable

p-value p-value
Control Moderate stress (before and after) 0.565 0.065
Severe stress (before and after) 0.851 0.151
Mung Bean Control and _before mung bean extract 0.933 0.200
Extract drinks experiance
Stretching control and before stretching experiance 0.109 0.534

Table 3. Mean of before and after for primary menstrual pain of mung bean extract drinks experience

Independent Stress Level n Primary Menstrual Pain Scale Paired-Test
Variable before after Delta (p-value)
Mung Bean Moderate stress 13 4.23+2.71 2.92+1.60 1.31+1.32 0.004
Drinks Severe stress 16 4.06+2.64 2.38+2.42 1.69+1.54 0.001
Stretching Moderate stress 8 3.88+1.89  1.38+0.92 2.50+1.93 0.008
Severe stress 21 3.24+2.36 1.19+1.50 2.05+1.80 0.001

*Significance p=0.05 level (2-tailed)

Table 4. Mean of difference between control and experience with
mung bean extract drinks on primary menstrual pain
Primary Menstrual Pain Scale

Perceived Stress Score n Mung Bean Extract Drinks Control T-test
Moderate Stress ~ 14-26 30 1.31+£1.32 -0.18+1.24 0.004
Severe Stress 27-40 28 1.69+1.54 -0.08+1.50 0.005

*Significance p=0.05 level (2-tailed)

Table 5. Mean of Difference between control and experience with stretching on primary menstrual pain
Primary Menstrual Pain Scale

Perceived Stress Score n Stretching Control T-test

Moderate Stress ~ 14-26 25 2.50£1.93 -0.18+1.24  p=0.002

Severe Stress 27-40 33 2.05+1.80 -0.08+0.43  p=0.007

*Significance p=0.05 level (2-tailed)
Table 6. Regresi linear for mung bean extract drinks
Model Unstandardized Coefficients Standardized Coefficients ¢ p- R
B Std. Error Beta value Square

Model;
Constant 1.709 0.042 - 27.521 0.001 0.413
Mung Bean Extract Drinks -0.106 0.030 -0.296 -2.534 0.014
Stretching -0.116 0.062 -0.449 -3.848 0.001
Model,
Constant 2.000 0.630 - 3.177 0.003
Mung Bean Extract Drinks -0.015 0.029 -0.043 -0.530 0.001
Stretching -0.028 0.021 -0.107 -1.334 0.001 0.829
Age (years)
Age (first Menarche) 0.038 0.038 0.069 0.997 0.324
Stress Level -0.003 0.005 -0.039 -0.564 0.575
BMI/Age -0.046 0.054 -0.055 -0.839 0.406

*Significance p=0.05 level (2-tailed)
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4. DISCUSSION

This study aims to analyze the effect of mung bean drinks and stretching on the reduction of the
primary menstrual pain scale of girls aged 15-17 years with moderate and severe stress levels. The mung
bean drinks and stretching were given to 29 adolescent girls for 7 days before menstruation while 29 other
adolescent girls were without experiment (research control). Based on the results of the study, it is known
that adolescent girls with moderate stress levels after being given mung bean extract drinks for seven days
experienced have decrease in menstrual pain scale (p=0.004) as well as severe stress levels (p=0.001).
The other hand, stretching has a significant effect on decreasing the primary menstrual pain scale of
adolescent girls both at moderate stress levels (p=0.002) and severe stress levels (p=0.007). There is
a correlation between dysmenorrhea and stress levels [24]. Stress causes a neuroendocrine response that
causes Corticotropic Releasing Hormone (CRH) which is the main hypothalamic regulator stimulating
adrenocorticotrophic hormone (ACTH) secretion. Adrenocorticotrophic hormone stimulates the adrenal
glands to produce cortisol which is a steroid hormone that stimulates the release of fat, sugar and amino acids
into the blood to produce energy [25]. Increased cortisol secretion is associated with decreased levels of
dehydroepiandrosterone (DHEA) which has an anabolic effect as opposed to cortisol, causing disruption of
the secretion of sex hormones which results in decreased levels of progesterone. Progesterone affects the
synthesis of prostaglandins PGF2a and PGE2 and the binding of prostaglandins to the myometrial receptors.
Prostaglandins affect the uterine muscles and vascular tone [26]. High levels of prostaglandin F2a (PGF2a)
in epithelial cells also affect pain during menstruation due to myometrial hypertonus and vasoconstriction
causing the uterine muscles to contract resulting in narrowing of the endometrial blood vessels,
tissue ischemia, bleeding and pain [9].

Some nutrient content in mung bean drinks have a positive effect on decreasing menstrual pain scale
including flavonoid content can inhibit prostaglandin biosynthesis (PGE2) by suppressing the activity of
COX-2 enzyme through inhibition of NF-kB gene expression. Antioxidant activity in flavonoids is also able
to inhibit reactive oxygen species (ROS), especially those involved in pathological inflammation [14, 27].
Increased intake of simple carbohydrates during the luteal phase is associated with increased mood during the
menstrual period because carbohydrates increase the availability of tryptophan as a serotonin precursor in the
brain [15]. The presence of vitamin C in mung bean is useful as an anti-depressant through the conversion of
dopamine to norepinephrine and as a cofactor of tryptophan-5-hydroxilase to convert tryptophan to
5-hydroxytryptophan in serotonin production to make nerve function return to normal, this can reduce stress
levels [28] In addition, vitamin C can also affect tension contractility and relax the uterine smooth muscle
thus reducing stress and inhibiting prostaglandin biosynthesis [14]. Calcium plays a role in the interaction of
proteins in the muscles, namely actin and myosin, resulting in contractions. After less than a second, calcium
is pumped back into the sarcoplasmic reticulum where ions are stored until the new action potential of the
muscle returns. Expulsion of calcium ions from myofibril will cause muscle contractions to stop [29].

Stretching has a positive effect on dysmenorrhea by increasing circulatory metabolism of pelvic
blood flow and activating endorphins so as to prevent an increase in prostaglandin levels to reduce ischemic
pain during menstruation [30]. Stretching or exercise can be done for 30 minutes every day and can be done
7 days before menstruation. During exercise, endorphin production increases and will be released and
captured by receptors in the hypothalamus and limbic system. The endorphins will function in emotional
settings resulting in a decrease in pain [31]. Endorphins are produced in the body by the pituitary gland.
Endorphins inhibit the release of gamma amino-butyric acid (GABA). This inhibition will cause an increase
in dopamine production associated with pleasure. The endorphins produced when exercising are then
channeled throughout the body and act as natural analgesics in the body [32].

5. CONCLUSION

The research suggested that giving the mung bean extract drinks 250 ml/day for 7 days before
menstruation has a significant effect on reducing the primary dysmenorrhea among adolescent girls both at
moderate and severe stress levels. Stretching was given once a day for 7 days before menstruation affected on
reducing the primary dysmenorrhea among adolescent girls both at moderate and severe stress levels.
Mung bean extract drinks and stretching can be used as a non-pharmacological therapy for reducing
menstrual pain in adolescent girls. Further research is needed in regard to the timing of giving the right mung
bean extract drinks and stretching to help reduce primary dysmenorrhea among adolescent girls.
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