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ABSTRACT

Background: Problems arising during menstruation include pain before or during menstruation.
Progressive muscle relaxation (PMR) techniques and endorphin massage (EM) therapy are
effective in controlling menstrual pain. This study aims to determine the difference in the
effectiveness of pain intensity carried out by PMR therapy and EM therapy.

Methods: This study was a quasi-experimental research with a two-group pretest and posttest
design. Respondents were selected using a purposive sampling technique with inclusion and
exclusion criteria. The inclusion criteria included students who experienced dysmenorrhea and
do not have a genetic abnormality. The respondents who met the criteria were 80 respondents. The
respondents were randomly selected using computerized to divide them into two groups. Forty
respondents received PMR intervention and another 40 respondents received EM intervention.
Bivariate analysis was performed using Wilcoxon test. Identification of respondents who fit
the criteria, i.e. adolescents aged 13-14 years who experience menstrual pain, and do not have
genetic abnormalities. Pain measurement was performed with a Numeric Rating Scale (NRS)
and analyzed using the Mann-Whitney test.

Results: PMR is more effective in lower intensity painful menstruation compared to EM proven
that the average painful menstruation after PMR was 2.42+0.675, while the average painful
menstruation after EM was 2.90+£0955 with a difference of 4.8 points with a significance level
of 0.000. Menstrual pain can be reduced by blocking nerve impulses from reaching the brain,
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1. Introduction

dolescents are individuals who enter a peri-

od of transition from children to adults who

are marked by changes in physical, emo-

tional, cognitive, and social growth and de-

velopment. In adolescent girls, adolescence
is marked by enlarged hips and breasts, increased height
and weight, hair beginning to grow in the armpit and pu-
bic area, and menstruation [1, 2]. Menstruation is one
of the signs of women who have entered adolescence or
puberty [3]. Menstruation consists of several cycles that
occur every month at the production age. Some women
experience discomfort before menstruation [4]. Men-
struation is a complex cycle accompanied by monthly
bleeding lasting about 3-7 days that occur in women in-
volving several organs, including the hypothalamus, ce-
rebral cortex, ovarian pituitary axis, endometrial uterus,
and secondary sex organs in women [2].

Disorders or abnormalities that appear when men-
struation arrives, such as pain in the lower abdomen,
are called dysmenorrhea [3]. Dysmenorrhea is a pain in
the abdomen, precisely in the hypogastric region (pubic
region) that radiates to the pelvis (pelvis) this is due to
muscle contractions in the uterus (womb) during men-
struation. Prostaglandins stimulate the uterus to contract
during menstruation (Sylvia, 2017). According to World
Health Organization (WHO), 90% or 1 769 425 women
experience menstrual pain, with 10%-15% of women
with severe menstrual pain [3].

Based on the phenomenon that occurs, most teenag-
ers cannot control their emotions when experiencing
dysmenorrhea, they do not go to school and withdraw
to affect the psychology of adolescents. Some women
experience menstrual pain, overcoming the pain by
taking painkillers regularly. However, the nature of the
drug only leaves pain and can lead to dependence [5].
In addition to drugs, pain can also be reduced by non-
pharmacological methods, such as progressive muscle
relaxation (PMR) techniques that can reduce pain whose
therapy is focused on maintaining a state of deep relax-
ation that involves contraction and relaxation of various
muscle groups starting from the feet up or from the heads
down, in this way, it will be realized where the muscle
will be and in this case, the awareness of the body's mus-
cle response increases [6].

Non-pharmacological treatment of dysmenorrhea is
with PMR techniques and endorphin massage (EM)
therapy. PMR techniques and EM therapy are effective
in reducing the degree of dysmenorrhea. Relaxation
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is a technique of loosening or releasing tension. In ad-
dition, it is also useful for treating diseases from within
the body, improving physical abilities, and balancing the
body and mind [7]. PMR technique is an alternative to
reducing pain which is done by relaxing muscle tension.
PMR technique is a relaxation technique combining deep
breathing exercises and a series of muscle contractions
and relaxations [8]. The benefits of PMR relaxation are to
reduce tension in muscles, especially the muscles of the
extremities, improve circulation, lower blood pressure,
reduce anxiety and reduce stress, reduce problems related
to stress, overcome insomnia or difficulty sleeping, and
reduce muscle pain or cramps [9]. Likewise, EM therapy
is a therapy with a light touch technique that stimulates
the release of endorphins compounds that function as
pain relievers and create a feeling of comfort in women
[10]. Based on previous research, as many as 16 respon-
dents were given warm compresses and EM, the results
showed a decrease in the menstrual pain scale from mod-
erate to mild [11]. A single study on PMR and EM was
investigated but no study has compared the effectiveness
of the two interventions. Thus, this study was conducted
to determine the difference in the effectiveness of pain
intensity performed by PMR therapy and EM therapy.

2. Methods

The research design was a quasi-experiment with a
two-group pretest and posttest design approach. The
study was conducted at Senior High School 1 Lasem in
September 2022. The population consisted of adoles-
cents aged 13-14 years, and female students at Senior
High School 1 Lasem. Respondents were selected us-
ing a purposive sampling technique with inclusion and
exclusion criteria. Students who experienced dysmen-
orrhea and do not have a genetic abnormality are the
inclusion criteria of this study. After selecting based on
the criteria set by the researcher from the entire popula-
tion, the number of respondents who met the criteria was
80 respondents. We randomly divided 80 respondents
into two groups using a computer. Forty respondents
received PMR intervention and another 40 respondents
received EMT intervention.

The way to measure pain intensity is to use a pain scale
instrument called the numeric rating scale (NRS) [12].
The act of PMR and EM using standard operating pro-
cedures (SOPs) that have been made, for EM using the
concept [13] for PMR using theory [14].
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Progressive muscle relaxation (PMR) procedure

Procedures for PMR exist. Forehead, squeeze the fore-
head muscles and hold for 15 s. Feel the muscles getting
tighter then slowly release the tension in the forehead
while counting for 30 s.

On the jaw, tighten the muscles in the jaw, hold for 15
s then release the tension slowly while counting for 30 s.
For the neck and shoulders, increase tension in the neck
and shoulders by lifting the shoulders toward the ears and
holding for 15 s. For the arms and hands area, slowly pull
both hands into fists. Draw a fist to a chest and hold for
15 s, squeezing as tightly then release slowly and count
for 30 s. For the leg area, slowly increase the tension in
the quadriceps and calves for 15 s. Tighten the muscles as
hard as you can. Then release the tension gently for 30 s.
Continue breathing slowly and evenly [9].

Endorphin massage (EM) procedures

Instruct the respondent to take a comfortable position,
which can be sitting or lying. Instruct the participant to
take a deep breath while closing the eyes and exhaling
gently. Meanwhile, the nurse stroked the outer surface
of the respondent's arm. Caress gently using the back
of the finger, or only fingertips. After about 5 minutes,
switch to another hand. This technique is also performed
on other parts of the body, incl palms, neck, shoulders,
and thighs. Advise the respondent to relax and feel the
sensation. Massage is done for 15 minutes [11].
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IBM SPSS statistics for Windows, version 20.0 (IBM
Corporation, Armonk, NY, USA) was used for archiving
and statistical analysis. Univariate analysis was per-
formed on the variable intensity of menstrual pain (dys-
menorrhea) before and after the intervention of PMR
and EM. Bivariate analysis was performed using the
Wilcoxon test due to non-parametric data to analyze the
difference in the decrease in the intensity of menstrual
pain (dysmenorrhea) which was performed by PMR in-
terventions and EM therapy.

3. Results

The results of the study can be presented with Tables
and descriptive descriptions of the characteristics of re-
spondents who experience dysmenorrhea as follows:

Table 1 presents the characteristics of respondents
based on a minimum age of 13 years and a maximum
age of 14, and an average age of 13.28 years with a stan-
dard deviation of 0.66. The minimum age of menarche
was 8 years and the maximum age was 13, and the av-
erage age was 11.06 years with a standard deviation of
0.224. Furthermore, the minimum length of menarche
was 5 days, the maximum length of menarche was 10
days, and the average length of menarche was 7.78 years
with a standard deviation of 0.265.

Based on Table 2, the respondent’s pain scale before the
PMR intervention was a minimum 4, a maximum 6 and
the average pain scale was 4.93 with a standard deviation
0f 0.797, the respondent’s pain scale after the PMR inter-
vention was a minimum 1, a maximum 3, and, the aver-
age pain scale was 2.42 with a standard deviation 0.675.

Table 1. Characteristics of respondents by age, age of menarche, and menstruation length (n=80)

Variables Min Max MeaniSD
Respondent age (y) 13 14 13.28+0.66
Age of menarche (y) 8 13 11.06+0.224
Menstruation length (days) 5 10 7.78+0.265

LAl

Table 2. Respondent’s pain scale before and after the intervention of progressive muscle relaxation (PMR) therapy (n=40)

Research Variables Min Max MeanzSD
Pain scale before PMR intervention 4 6 4.93+0.797
Pain scale after PMR intervention 1 3 2.42+0.675

Abbreviations: PMR: progressive muscle relaxation
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Table 3. Respondent’s pain scale before and after endorphin massage (EM) intervention (n=40)

Research Variables Min Max MeantSD
Pain scale before EM intervention 4 6 4.80+0.687
Pain scale after EM intervention 1 5 2.90£0.955

Abbreviations: EM: endorphin massage

Based on Table 3, the respondent’s pain scale before the
EM intervention was a minimum 4, a maximum 6 and the
average pain scale was 4.80 with a standard deviation of
0.687, respondent’s pain scale after the PMR intervention
was a minimum 1, a maximum 5 and, the average pain
scale was 2.90 with a standard deviation of 0.955.

Table 4 presents the average intensity of menstrual pain
(dysmenorrhea) after being given PMR intervention
with an average pain scale of 2.42+0.675. Meanwhile,
the average intensity of menstrual pain (dysmenorrhea)
after the EM intervention was given with an average
pain scale of 2.90 with a standard deviation of 0.955 with
a significance level of 0.000.

It can be concluded that the difference in the average
intensity of menstrual pain in the intervention and con-
trol groups is 4.8 points. Further analysis showed a sig-
nificant difference in the average pain intensity of men-
strual pain in the group that was given the intervention
of PMR and EM with a test value of two independent
groups (Wilcoxon), the difference in the effectiveness of
giving PMR interventions and EM therapy on the inten-
sity of the menstrual pain scale

4. Discussion

The results of the study on the age characteristics of
the adolescent respondents of SMP Negeri 1 Lasem as
many as 80 respondents showed that the obtained data
on the mean age of the respondents was 13.28 years
with the youngest age of 13 years and the oldest age of
14 years, with a standard deviation of 0.66. This study
showed significant data by the theory of risk factors for
dysmenorrhea. Age is one of the prevalent factors in the
incidence of dysmenorrhea (menstrual pain) because in-

LLas

creasing age affects the response to pain intensity. Men-
strual pain occurs due to the dilation of blood vessels
due to the sloughing of the epithelial epithelium in the
endometrium. Menstrual conditions will stimulate the
cervix to dilate, this dilation differs from one woman to
another. When a person is in their early teens, they expe-
rience menstruation as something new, therefore the cer-
vix is still narrow and then responds with pain, therefore,
women in their early teens often experience pain during
menstruation compared to late teenage or adult women
[15]. In this study, according to WHO, the age of about
13-14 years is still classified as a group of adolescents so
that the rate of dysmenorrhea is still high.

The results of the study in terms of the age category
of menarche on the respondents obtained data that the
mean age of menarche was 11.06 years, the category of
the earliest menarche was 8 years, the age of the latest
menarche was 13 years, and the standard deviation value
was 0.224. First menstruation at an early age of fewer
than 11 years [16], at the age of fewer than 11 years, the
number of primary ovarian follicles is still in small num-
bers so that estrogen production is still low [17].

This study contains data that support the theory of risk
factors for age at menarche according to the prevalence
of dysmenorrhea (menstrual pain). The age of menarche
is one of the triggering factors for menstrual pain (dys-
menorrhea) due to prolonged exposure to prostaglandins
and the occurrence of constriction in the cervix (cervix),
resulting in a painful response during menstruation.
In adolescents with early menarche, the reproductive
organs have not optimally functioned, and also with
changes due to the hormones [18].

Table 4. Differences in pain scale of progressive muscle relaxation (PMR) interventions with endorphin massage (EM) (n=80)

Variables Group Mean+SD Symp Sig.
PMR 2.42+0.675
Menstrual pain scale intensity 0.000
EM 2.90+0.955
Abbreviations: PMR: progressive muscle relaxation; EM:endorphin massage LLED L
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It has been found that in terms of the category of men-
strual duration, the respondents obtained an average
menstrual period of 7.78 days, the longest menstrual pe-
riod was 5 days and the longest period was 10 days with
a standard deviation of 0.265. This study is supported by
a theory stating that one of the risk factors for dysmenor-
rhea (menstrual pain) is the abnormal length of menstru-
ation or more than 7 days. From the results of this study,
it was found that the average length of menstruation was
7.78, meaning that the length of menstruation was ab-
normal, which increased in the incidence of menstrual
pain. Prolonged causes menstruation contractions of the
uterine muscles for a long time so that prostaglandin lev-
els increase, causing menstrual pain. Increased levels of
prostaglandins can trigger a pain response during men-
struation [19].

Results showed that the average intensity of the men-
strual pain scale before PMR was 4.93 with the lowest
pain intensity on scale 4 and the highest pain intensity on
scale 6, with a standard deviation of 0.151. Meanwhile,
after performing PMR, an average of 2.42 was obtained
with the lowest pain intensity of scale 1 and the high-
est pain intensity of scale 3, with a standard deviation of
0.675. The results showed that the mean difference be-
fore and after PMR decreased by 2.51 points. This study
is supported by the theory that movements in PMR are
used to control anxiety or tension when women expe-
rience menstruation or dysmenorrhea [20]. Movements
in PMR help relax the muscles so that the muscles are
relaxed and menstrual pain can be controlled and recog-
nized. Menstrual pain is transmitted by visceral pain im-
pulses originating from the chest and abdominal cavities
through sensory nerve fibers that run in the sympathetic
nerves and is reduced by PMR interventions that reduce
the tension of the muscle fibres, and nerves and reduce
pain caused by menstruation. It was further explained
that some pain fibers are almost entirely stimulated by
excessive mechanical stress or mechanical damage to
the tissues referred to as mechanosensitive pain recep-
tors so that PMR interventions can be carried out to re-
duce excessive mechanical stress.

Results showed that the average intensity of the men-
strual pain scale before PMR was 4.93 with the lowest
pain intensity on scale 4 and the highest pain intensity on
scale 6, with a standard deviation of 0.151. Meanwhile,
after performing PMR, an average of 2.42 was obtained
with the lowest pain intensity of scale 1 and the high-
est pain intensity of scale 3, with a standard deviation of
0.675. The results showed that the mean difference be-
fore and after PMR decreased by 2.51 points. This study
is supported by the theory that movements in PMR are
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used to control anxiety or tension when women expe-
rience menstruation or dysmenorrhea [20]. Movements
in PMR help relax the muscles so that the muscles are
relaxed and menstrual pain can be controlled and recog-
nized. Menstrual pain is transmitted by visceral pain im-
pulses originating from the chest and abdominal cavities
through sensory nerve fibers that run in the sympathetic
nerves and is reduced by PMR interventions that reduce
the tension of the muscle fibres, and nerves and reduce
pain caused by menstruation. It was further explained
that some pain fibers are almost entirely stimulated by
excessive mechanical stress or mechanical damage to
the tissues referred to as mechanosensitive pain recep-
tors so that PMR interventions can be carried out to re-
duce excessive mechanical stress.

The results showed that the average intensity of the
menstrual pain scale before EM therapy was 4.80 with
the lowest pain intensity on scale 4 and the highest pain
intensity on scale 6, with a standard deviation of 0.687.
While after performing PMR, the average was 2.90
with the lowest pain intensity on scale 1 and the high-
est pain intensity on scale 5, with a standard deviation
of 0.955. The results showed that the mean difference
before and after EM therapy reduced by 1.90 points.
This study is supported by the theory that light touch
stimulation on EM can stimulate the release of the beta-
endorphin hormone from the body which functions to
create a feeling of comfort and relaxation to reduce the
body's pain response [21]. EM intervention provides
calm and relaxation; therefore the brain secretes endor-
phins that naturally can reduce pain caused by uterine
contractions. Menstrual pain that occurs due to increased
prostaglandins in the blood stimulates increased uterine
contractions, resulting in decreased blood flow and oxy-
gen to the uterus resulting in ischemia. Pain impulses
can be regulated and inhibited by defense mechanisms
throughout the central nervous system, pain impulses are
transmitted when a barrier is opened and impulses are
inhibited when a defense is closed. One way to close this
defense is to stimulate the secretion of endorphins, which
inhibit the release of pain substances. EM intervention
was performed to treat pain to reduce uterine tension via
physiological mechanisms, i.e, facilitating blood vessels,
inhibiting pain sensations, and providing comfort to the
individual. Endorphins are substances associated with
pain regulation, functioning as excitation-conducting
substances that activate parts of the brain's analgesic
system. The release of endorphins into the cerebrospinal
fluid of the third ventricle can cause analgesia, thereby
inhibiting the delivery of pain impulses to the parietal
lobe and reducing pain sensation. Stimulation of noci-
ceptors releases substance P peptide (SP) and peptide

JRH. 2023; 13(4):247-254



http://jrh.gmu.ac.ir

July & August 2023. Volume 13. Number 4

associated with the calcitonin gene (CGRP), which in-
creases vascular permeability [22] This neurotransmitter
reaches the hypothalamus and midbrain, stimulating the
release of endorphins and enkephalins (a neuromodula-
tor) as natural pain controllers.

The results of the study showed that the average inten-
sity of the dysmenorrhea pain scale after PMR interven-
tion was 2.42 with a standard deviation of 0.675. While
the average intensity of the dysmenorrhea pain scale
after EM intervention was 2.90, with a standard devia-
tion of 0.955. The total number of respondents was 80
respondents. Therefore, it can be concluded that PMR is
more effective in reducing the intensity of the dysmenor-
rhea pain scale in adolescents at SMP Negeri 1 Lasem
with an average difference of 4.8 points. This is support-
ed by the concept of a comparative theory of how PMR
and EM therapy work as follows:

PMR is more effective in reducing dysmenorrhea
pain; this is supported by the theory that the movement
in PMR is a combination of deep breath relaxation and
muscle relaxation, resulting in a comfortable and relaxed
feeling. A series of movements in PMR serves to control
tension and anxiety before menstruation and can lower
blood pressure [23].

The way EM therapy works is that endorphins are
formed from the pituitary gland which is part of the hy-
pothalamus, which is a place to control the hormone sys-
tem. Several vital hormones exist in the body in dealing
with pain, one of which is the beta-endorphin hormone.
Beta-endorphin is known as endogenous morphine,
which is found in the pituitary gland as morphine, which
is naturally released by the human body [24].

Smooth touch stimulation is done at the meridian
points to stimulate the process of releasing endorphins.
When endorphins are released and flow throughout the
body, beta-endorphins receptors act as an analgesic or as
a pain reliever and stimulate the brain to create a relaxed
feeling [25].

The results of data analysis research showed that the
Mann-Whitney test's results were obtained with a Symp
Sig. of 0.004 <0.05, the hypothesis was accepted, that is,
the effect of providing PMR interventions and endorphin
massage therapy on the intensity of the dysmenorrhea
(menstrual) pain scale in junior high school adolescents.
1 Lasem. In this study, the concept of PMR and EM is
supported.
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PMR is a therapy with several movement techniques
that work to tighten the muscles and create a relaxed
feeling, with movement techniques in PMR can control
anxiety and tension before menstruation [20]. While EM
therapy is massage with a light touch method to release
endorphins from the body as a pain reliever or pain con-
troller by creating a calm and comfortable feeling. EM
therapy is mostly used to treat labor pains, postpartum
mothers, and breastfeeding mothers [26-28]. This study
adds the concept that EM can be used to treat menstrual
pain.

In this study, PMR is more effective in dealing with
menstrual pain compared to EM because an active
process of the respondent to perform muscle relaxant
movements coupled with deep breath relaxation exists
to provide further increase in muscle relaxation, widen
blood vessels, and reduce pain due to spasm or stiffness
in muscles. According to Anisa, dysmenorrhea is pain
during menstruation caused by uterine muscle spasms
[29]. PMR intervention is a series of muscle movements
starting from the muscles of the face, hands, arms, neck,
chest, abdomen, thighs, and legs. The movement of the
performed movements relaxes the muscles coupled with
the action of deep breathing in each PMR movement,
providing more oxygen in the blood vessels to inhibit
and reduce painful stimuli and painful nerve impulses
leading to the hypothalamus.

5. Conclusion

Data analysis obtained a Symp Sig. of 0.004 <0.05,
therefore a difference is observed in the effectiveness of
providing PMR intervention and EM therapy on the in-
tensity of the menstrual pain scale. Menstrual pain can
be reduced by blocking nerve impulses from reaching
the brain, among others, by providing PMR therapy to
control tension and anxiety. In conclusion, PMR therapy
is more effective to control menstrual pain compared to
EM. It is recommended that PMR therapy can be done
by themselves in case of menstrual pain. The limitation
of this study was the small samples. More samples are
needed in future studies.
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