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Abstract: Background: Dysmenorrhea is a reproductive health problem commonly experienced by adolescent girls and can interfere
with daily activities. One non-pharmacological approach that can be taken to reduce dysmenorrhea pain is yoga. Objective: This study
aims to determine the effectiveness of yoga exercises in reducing dysmenorrhea pain in adolescent girls at Al Azhar 14 Islamic High
School in Semarang. Method: This study used a pre-experimental design with a one-group pretest—posttest approach. The study
sample consisted of 45 female students in grade Xl who experienced primary dysmenorrhea, selected using purposive sampling. Pain
levels were measured before and after the intervention using the Visual Analog Scale (VAS). The yoga exercise intervention was given
once a week for two months (8 weeks). The data were analyzed using the Paired Sample T-Test after meeting the Shapiro—Wilk
normality test. Results: The average dysmenorrhea pain score before yoga exercise was 5.58 + 1.865, while after yoga exercise it
decreased to 3.93 + 1.321. The results of the Paired Sample T-Test showed a p-value of 0.001 (p < 0.05), which means that there was
a significant difference between the pain levels before and after the intervention. Conclusion: Yoga exercises are effective in reducing
dysmenorrhea pain in adolescent girls. Yoga exercises can be recommended as an alternative non-pharmacological therapy for treating
dysmenorrhea in adolescents.
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Introduction

Dysmenorrhea is one of the most common reproductive health problems experienced by adolescent girls and
may substantially interfere with their daily activities. It typically develops approximately 6-12 months after the onset
of menarche, when ovulatory menstrual cycles become established. During this period, many adolescent girls
experience menstrual pain of varying intensity, which may adversely affect their quality of life. The pain is primarily
attributed to excessive uterine contractions induced by elevated prostaglandin production within the endometrium.
In Indonesia, the prevalence of dysmenorrhea among adolescent girls remains considerably high, with an estimated
rate of 64.25%, encompassing both primary and secondary dysmenorrhea.

The menstrual cycle in adolescent girls is often characterized by physiological immaturity, resulting in irregular
hormonal fluctuations that may give rise to both physical and emotional symptoms, one of the most common being
dysmenorrhea. Menstrual pain is typically localized in the lower abdomen and may be accompanied by nausea,
diarrhea, dizziness, or even syncope in more severe cases. Pain occurring at the onset of menstruation can
substantially impair adolescents' ability to perform daily activities, both at school and at home. If left inadequately
managed, dysmenorrhea may negatively affect adolescents' physical, psychological, and social well-being.

Management of dysmenorrhea generally involves two principal approaches: pharmacological and non-
pharmacological interventions. Pharmacological treatment commonly includes the administration of analgesics or
non-steroidal anti-inflammatory drugs (NSAIDs) to alleviate menstrual pain. However, some adolescents are reluctant
to use these medications because of concerns regarding adverse effects, contraindications, or prolonged medication
use. Consequently, non-pharmacological interventions have gained increasing attention as safer and more natural
alternatives for pain management.

Among the available non-pharmacological interventions, yoga has been consistently recognized as an
effective strategy for reducing the severity of dysmenorrhea. Yoga is a mind-body practice that integrates physical
postures, controlled breathing techniques, and meditation to promote both physical and psychological well-being.
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Regular yoga practice has been shown to relieve muscle tension, enhance pelvic blood circulation, and stimulate the
release of endorphins, the body's endogenous analgesics, thereby reducing the perception of menstrual pain.
Furthermore, yoga contributes to stress reduction, an important factor known to trigger or exacerbate menstrual
pain, making it a comprehensive and holistic intervention for the management of dysmenorrhea among adolescents.

Previous studies have consistently demonstrated that yoga exercise exerts a beneficial effect in alleviating
dysmenorrhea among adolescent girls. A growing body of evidence indicates that regular yoga practice can
significantly reduce the intensity of menstrual pain experienced by women, with both immediate and sustained
therapeutic benefits. These findings support the use of yoga as a promising non-pharmacological intervention,
particularly for adolescents who frequently experience dysmenorrhea and seek safe, accessible, and holistic
approaches to pain management.

In Indonesia, yoga has increasingly gained recognition as an effective complementary therapy for menstrual
pain; however, its implementation remains limited to certain regions and educational settings. Therefore, this study
was conducted to evaluate the effectiveness of yoga exercise in reducing dysmenorrheal pain among adolescent girls
at SMA Islam Al Azhar 14 Semarang. Specifically, this study aims to provide empirical evidence regarding the
effectiveness of yoga as a non-pharmacological intervention for the management of primary menstrual pain in
adolescents.

The findings of this study are expected to contribute to the growing body of knowledge on evidence-based
dysmenorrhea management and to provide practical recommendations for schools and healthcare institutions to
incorporate yoga into adolescent reproductive health promotion programs. Furthermore, this study may serve as a
valuable reference for future research involving broader populations, diverse settings, and more comprehensive
research designs to further strengthen the evidence regarding the effectiveness of yoga in managing dysmenorrhea
among adolescent girls.

Method

This study employed a quasi-experimental design using a one-group pretest—posttest approach. In this design,
no control group was included. Participants underwent two sequential assessments of menstrual pain intensity: the
first (pretest) was conducted before the yoga intervention to establish baseline pain levels, and the second (posttest)
was performed after completion of the yoga intervention to evaluate changes in menstrual pain intensity attributable
to the intervention.

The study population comprised the entire group of interest to be investigated. In this study, the population
consisted of all 71 eleventh-grade female students at SMA Islam Al Azhar 14 Semarang who had experienced
menarche. The study sample represented the accessible portion of the target population that met the eligibility
criteria and was enrolled in the study.

The primary outcome, menstrual pain intensity, was measured using the Visual Analogue Scale (VAS).
Participants' demographic and menstrual characteristics, including age, age at menarche, menstrual duration, and
regularity of physical exercise, were collected using an observation form and a validated menstrual characteristics
questionnaire.

Data were collected through in-person questionnaire administration and structured interviews with
participants who met the eligibility criteria. Before data collection, all participants received a comprehensive
explanation of the study objectives and procedures and provided written informed consent prior to completing the
study questionnaires.

Data were analyzed using IBM SPSS Statistics through the following analytical procedures, univariate analysis
was performed to describe the participants' characteristics and the frequency distributions of stress levels, menstrual
cycle regularity, and dysmenorrhea. The results are presented as frequency distribution tables and percentages,
bivariate (correlational) analysis was conducted to examine the relationships between stress levels and menstrual
cycle regularity, as well as between stress levels and dysmenorrhea, the normality of the continuous variables was
assessed using the Shapiro-Wilk test, as the study included fewer than 50 participants, statistical test results were
reported as p-values, with a p-value of < 0.05 considered to indicate statistical significance.

Results and Discussion

Dysmenorrhea is primarily caused by excessive uterine muscle contractions during menstruation. Throughout
the menstrual cycle, the endometrial lining that is no longer required undergoes shedding and is expelled with
menstrual blood. To facilitate this process, the uterus contracts. These contractions are stimulated by increased
prostaglandin production, which induces intense uterine muscle contractions. Elevated prostaglandin levels also
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reduce uterine blood flow, resulting in ischemia and pain that is commonly perceived in the lower abdomen, lower
back, and thighs.

Prostaglandin production increases substantially during menstruation, thereby enhancing uterine contractility
and exacerbating menstrual pain. In addition, fluctuations in estrogen and progesterone levels influence
prostaglandin synthesis. Estrogen promotes the proliferation and thickening of the endometrial lining, whereas the
decline in progesterone levels at the onset of menstruation triggers endometrial shedding. The relative increase in
estrogen levels prior to menstruation may further stimulate prostaglandin production, thereby contributing to the
development of menstrual cramps and dysmenorrhea.

Psychological factors, particularly stress, also play a significant role in the pathophysiology of dysmenorrhea.
Stress increases cortisol secretion, which may disrupt hormonal homeostasis and indirectly enhance prostaglandin
production, thereby aggravating menstrual pain. Furthermore, anxiety and emotional tension may increase pain
sensitivity, making adolescents more susceptible to experiencing dysmenorrhea with greater intensity more sensitive
to pain, thereby exacerbating the symptoms of dysmenorrhea.

As a non-pharmacological intervention, yoga exercise has been shown to be an effective approach for alleviating
dysmenorrhea pain. Yoga postures help relieve muscle tension associated with excessive uterine contractions, while
controlled breathing techniques promote relaxation and reduce psychological stress. In addition, yoga stimulates the
release of endorphins, the body's endogenous analgesics, which contribute to pain modulation and significantly
reduce the intensity of menstrual pain. Through the combined effects of physical relaxation, hormonal regulation,
and stress reduction, yoga may improve overall well-being and serve as a safe and effective complementary therapy
for managing dysmenorrhea among adolescent girls.

Yang and Kim (2016) reported a significant reduction in menstrual cramps among undergraduate students with
primary dysmenorrhea after a 12-week yoga program. Their single-blind randomized controlled trial included 40
participants, with 20 assigned to the yoga group and 20 to the control group. The intervention was delivered for 60
minutes once a week for 12 weeks. These findings support the present study, although the present study used a one-
group pretest—posttest design and involved 45 adolescent girls.

Mohamed et al. (2024) compared rocking, stretching, and Kegel exercises for primary dysmenorrhea among
university female students. Their quasi-experimental study included 369 students, and all three exercise approaches
produced significant reductions in pain intensity, with Kegel exercise showing the strongest effect. This differs from
the present study because the current intervention focused specifically on yoga and used a one-group pretest-
posttest design.

Hashemi et al. (2022) also found that an eight-week water-yoga program significantly reduced pain intensity and
pain duration among girls with primary dysmenorrhea. Their clinical trial included 40 female students aged 1826
years who were assigned to intervention and control groups. The present study differs in the intervention setting,
participant characteristics, and study design, but the findings provide additional support for yoga-based exercise as
a non-pharmacological approach to dysmenorrhea management.

The primary differences between the present study and previous studies are related to sample characteristics
and analytical approaches. This study involved a larger sample size and applied a more robust statistical analysis
through the Paired Samples t-Test following normality assessment, thereby strengthening the reliability of the
findings. Previous studies that incorporated control or comparison groups provided broader insights into the
effectiveness of yoga exercise by allowing comparisons between intervention groups and groups without
intervention. Such designs contribute to a more comprehensive understanding of the effectiveness of yoga
compared with other therapeutic approaches for managing dysmenorrhea.

To determine whether yoga exercise influenced changes in menstrual pain intensity, the researchers employed
the Paired Samples t-Test to compare pain scores among adolescent girls before and after participating in yoga
exercise therapy. All 45 participants experienced a reduction in pain intensity, with a p-value of 0.001 (p < 0.05),
indicating that the null hypothesis (H,) was rejected and the alternative hypothesis (H,) was accepted. These findings
demonstrate that yoga exercise had a statistically significant effect on menstrual pain intensity before and after the
intervention.

Pain is a subjective experience, as only individuals experiencing pain can accurately describe its severity. This
subjectivity may influence variations in reported pain intensity scores among participants. Pain can be triggered by
physical stimuli, including thermal, mechanical, and electrical stimuli, as well as chemical mediators. Following tissue
injury caused by disruption of tissue continuity, the body releases inflammatory mediators such as histamine,
bradykinin, serotonin, and prostaglandins, which contribute to pain perception. During menstruation, the shedding
of endometrial cells stimulates prostaglandin release, resulting in endometrial muscle contractions and constriction
of surrounding blood vessels. This vasoconstriction reduces oxygen supply to the endometrial tissue, leading to
ischemia and ultimately causing menstrual pain (lacovides et al., 2015).
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Yoga exercise may alleviate menstrual pain by relaxing uterine muscles experiencing spasms and reduced oxygen
supply due to increased prostaglandin levels. This relaxation promotes vasodilation, thereby improving previously
restricted blood flow and reducing pain intensity. In addition, yoga may help regulate pain perception by promoting
relaxation responses, allowing the body to recover more effectively. Regular yoga movements also improve blood
circulation, which may contribute to the reduction of menstrual pain symptoms (Carolin et al., 2022).

The findings of this study are consistent with those reported by Hadianti and Ferina (2021), who investigated the
effect of yoga exercise on menstrual pain reduction among female students at SMPN 40 Bandung. Their study
involved 30 participants and demonstrated that yoga exercise significantly reduced menstrual pain among
adolescent girls, with a statistically significant p-value of 0.000. Based on theoretical analysis and empirical findings,
it can be concluded that yoga exercise is an effective non-pharmacological intervention for reducing menstrual pain
(dysmenorrhea). Therefore, yoga exercise may be considered a safe and practical complementary approach for
managing dysmenorrhea among adolescent girls.

Table 1. Participants’ Characteristics by Age
Age Characteristics  Frequency (n) Percentage (%)

16 years 17 37,6
17 years 21 46,7
18 years 7 15.6

Total 45 100

Based on Table 1, the age characteristics of the participants showed that 17 participants (37.8%) were 16 years
old, 21 participants (46.7%) were 17 years old, and 5 participants (15.6%) were 18 years old. As shown in Table 2, the
age at menarche among the participants varied. Most participants experienced menarche at 13 years of age (17;
37.8%), followed by before 12 years (13; 28.9%), at 12 years (10; 22.2%), and at 14 years (5; 11.1%).

Table 2. Participants' Characteristics by Age at Menarche
Age at Menarche (years) Frequency (n) Percentage (%)

<12 Tahun 13 28,9
12 Tahun 10 22,2
13 Tahun 17 37,8
14 Tahun 5 1.1

Total 45 100

Table 3. Menstrual Duration Distribution
Menstrual Duration Frekuensi(n) Percentage (%)

5 days 29 64,4
6 days 4 8,9
7 days 1 24,4
8 days 1 2,2
Total 45 100

As shown in Table 3, the participants' menstrual duration varied. The majority of participants reported a
menstrual duration of 5 days (29; 64.4%), followed by 7 days (11; 24.4%), 6 days (4; 8.9%), and 8 days (1; 2.2%).

Table 4. Frequency Distribution of Participants
by Exercise Frequency

Exercise Frekuensi(n) Percentage (%)
No Exercise 6 13,3
Once per Week 1 24,4
Twice per Week 19 42,2
Three Times per Week 9 20,0
Total 45 100
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As shown in Table 4, the participants' exercise frequency varied. Most participants engaged in exercise twice
per week (19; 42.2%), followed by once per week (11; 24.4%), three times per week (9; 20.0%), while 6 participants
(13.3%) reported no regular exercise.

Table 5. Distribution of Baseline Dysmenorrhea Pain Scores

Pain Category Frekuensi (n) Percentage (%)
No Pain = 0 mm 0 0
Mild Pain =1-29 mm 1 2,2
Moderate Pain = 3-54 mm 22 48,8
Severe Pain = 55-74 mm 15 33,3
Very Severe Pain = >75 mm 7 15,5
Total 45 100

As shown in Table 5, the distribution of dysmenorrhea pain scores at baseline (pretest) indicated that no
participants reported no pain (0 mm). Only one participant (2.2%) reported mild pain (1-29 mm), whereas moderate
pain (30-54 mm) was the most common category, reported by 22 participants (48.8%). In addition, 15 participants
(33.3%) experienced severe pain (55-74 mm), and 7 participants (15.5%) reported very severe pain (275 mm).

Table 6. Distribution of Posttest Dysmenorrhea Pain Scores

Pain Category Frekuensi (n) Percentage (%)
No Pain = 0 mm 0 (o]
Mild Pain =1-29 mm 1 2,2
Moderate Pain = 3-54 mm 22 48,8
Severe Pain = 55-74 mm 15 33,3
Very Severe Pain = >75 mm 7 15,5
Total 45 100

As shown in Table 6, the distribution of dysmenorrhea pain scores following the intervention indicated that
no participants reported no pain (0 mm). Moderate pain (30-54 mm) was the most frequently reported category,
affecting 32 participants (72.7%), followed by mild pain (1-29 mm) in 7 participants (15.5%) and severe pain (55-74 mm)
in 6 participants (13.3%). No participants reported very severe pain (275 mm).

Table 7. Descriptive Statistical Analysis
Group N Minimum Maximum Mean Std. Deviation
Pre-test 45 2 10 5,58 1,865
Post-test 45 1 6 3,93 1,321

As presented in Table 7, the descriptive statistics summarize the participants' dysmenorrhea pain scores at
two assessment points: pre-intervention (pretest) and post-intervention (posttest). The mean pain score decreased
from 5.58 at pretest to 3.93 at posttest, representing a mean reduction of 1.65 points following the yoga intervention.

Table 8. Normality Test
Group df(n) Sig (p-value)

Pre-test 45 0,186

Post-test 45 0,012

As presented in Table 8, the Shapiro-Wilk normality test showed that the pre-intervention (pretest) data had
a p-value of 0.186, indicating a normal distribution (p > 0.05). In contrast, the post-intervention (posttest) data yielded
a p-value of 0.012, indicating that the data were not normally distributed (p < 0.05).

Table 9. Hypothesis Testing
Pre-test Post-test P
(Mean +SD) (Mean * SD)
5,58 +1,865 3,93 *1,321 0,001
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As presented in Table 9, the hypothesis test yielded a p-value of 0.001, indicating a statistically significant
difference (p < 0.05). Therefore, the alternative hypothesis (H,) was accepted, and the null hypothesis (H,) was
rejected. These findings demonstrate that the yoga intervention was effective in reducing dysmenorrhea pain among
adolescent girls. The observed significance level (p < 0.001) provides strong evidence that yoga exercise significantly
reduced the intensity of dysmenorrhea pain following the intervention.

Conclusion

Based on the findings of this study, the majority of female adolescents in grade XI at SMA Islam Al Azhar 14
Semarang were 17 years old, with a mean age at menarche of 13 years and an average menstrual duration of 5 days.
Prior to the yoga intervention, the mean dysmenorrhea pain score was 5.58, which decreased to 3.93 after the
intervention. Statistical analysis revealed a p-value of 0.001 (p < 0.05), indicating that yoga exercise was effective in
reducing dysmenorrhea pain among adolescent girls.
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