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Abstract

Introduction: Primary dysmenorrhea, or menstrual pain
without underlying pathological conditions, is the most
common reproductive health disorder experienced by
adolescents. The global prevalence of primary
dysmenorrhea reaches 60.1%. Lifestyle factors may
influence the occurrence of dysmenorrhea. Objective: This
study aims to analyze the relationship between stress levels
and sleep quality with primary dysmenorrhea among
female students at SMAN 19 Surabaya. Methods: This
study employed a quantitative approach with an analytical
observational design. The research design used was cross-
sectional. The population consisted of 10th- and 11th-
grade female students of SMAN 19 Surabaya. A total of 217
samples were obtained using stratified sampling. Data
were collected through questionnaires and analyzed using
the Spearman Rank test (oo < 0.05). Results and
Discussion: The Spearman Rank analysis showed a
significant relationship between stress levels and primary
dysmenorrhea, with a p-value of < 0.001 (p < 0.05). A
significant relationship was also found between sleep
quality and primary dysmenorrhea, with a p-value of <
0.001 (p < 0.05). Conclusion: There is a relationship
between stress levels and sleep quality with primary
dysmenorrhea among female students at SMAN 19
Surabaya.
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Introduction

Dysmenorrhea is menstrual pain occurring in the lower abdominal area and may
radiate to the inner thighs and back (Nagy et al., 2023). According to Wang et al., (2022),
the global prevalence of primary dysmenorrhea reaches 66.1% and is projected to
continue increasing over the next ten years. In Surabaya, it is reported that 50% of women
experience primary dysmenorrhea (Wella, 2022). Dysmenorrhea is categorized into two
types: primary dysmenorrhea, which is caused by elevated prostaglandin levels released
during menstruation (Nagy et al., 2023), and secondary dysmenorrhea, which results from
medical conditions such as endometriosis, adenomyosis, and uterine polyps (McKenna
and Fogleman, 2021).

Lifestyle is an important factor that may influence primary dysmenorrhea among
adolescents (Hu et al., 2020). In the modern era, all aspects of social life and interactions
are shaped by the rapid development of technology, information, and communication
(Ajeng dan Cynthia, 2023). These changes affect both mental and physical health,
including stress levels and sleep quality.

Stress is the body's response to mental and emotional pressure that may disrupt
physiological balance (Chu et al., 2024). Data from the Ministry of Research and
Technology (Kemenristek) indicate that 55% of Indonesia’s population experiences stress
(Hasmy and Ghozali, 2022). Academic stress among Indonesian adolescents has a
prevalence ranging from 36.7% to 71.6% (Yuda et al., 2023). When a person experiences
stress, body releases the hormone cortisol from the adrenal glands, which the triggers the
release of adrenaline and prostaglandins, causing excessive uterine contractions and
resulting in pain (Utami et al., 2024).

Alongside increasing stress prevalence, sleep quality disturbances have also
become a significant problem, particularly among adolescents. Research in Indonesia
shows that sleep deprivation is more prevalent among adolescent girls (71.3%) than boys
(66.4%) (Nugraha et al, 2023). Urban adolescents also report poorer sleep quality
(18.4%) compared to those in rural areas (11.6%) (Olorunmoteni et al., 2024). Poor sleep
patterns can use an increase in cortisol levels, which can potentially disrupt the menstrual
cycle (Sholihah et al., 2022), while also increasing prostglandin levels, which trigger
dysmenorrhea (Yusuf et al., 2019).

Dysmenorrhea affects adolescents’ quality of life, with many experiencing reduced
enthusiasm for daily activities and increased stress levels during menstruation (Sima et
al., 2022). A study by Kosim et al. (2019) at SMAN 19 Surabaya found that 62% of 100
female students experienced dysmenorrhea, indicating a high prevalence among
adolescents. However, the relationship between stress levels and sleep quality with
dysmenorrhea has not yet been clearly established. Therefore, this study aims to explore
the association between stress levels and sleep quality with primary dysmenorrhea among
female students at SMAN 19 Surabaya.

Method

This study employed a quantitative approach with an analytical observational
design, using a cross-sectional method aimed at analyzing the relationship between stress
levels and sleep quality with primary dysmenorrhea. The research was conducted at
SMAN 19 Surabaya in May 2025. The study population consisted of 10th- and 11th-grade
female students at SMAN 19 Surabaya, totaling 471 students. The sampling technique
used was probability sampling with a stratified random sampling method, resulting in a
total sample of 217 students.
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Stress levels were measured using the Perceived Stress Scale (PSS), sleep quality
was assessed using the Pittsburgh Sleep Quality Index (PSQI), and the degree of

dysmenorrhea was measured using the Numeric Rating Scale (NRS).

Data analysis included univariate and bivariate analyses. Univariate analysis was
conducted to determine the frequency distribution of respondent characteristics and each
variable examined. Bivariate analysis was performed using the Spearman Rank test to
determine the relationship between the independent variables (stress level and sleep
quality) and the dependent variable (dysmenorrhea), assess the strength of the correlation,
and identify the direction of the relationship based on the obtained correlation coefficient.

Result and Discussion
1. Result
Respondent Characteristics

Table 1

Characteristics of Respondents

No Variable Category Frequency Percentage (%)
1 Grade Level X 113 52.1
X1 104 47.9
Total 217 100
2 Age (years) 15 13 6
16 75 34.6
17 102 47
18 26 12
19 1 0.5
Total 217 100
3 Menarche Age (years) 9 1 0.5
10 9 4.1
11 29 13.4
12 90 41.5
13 56 25.8
14 25 11.5
15 7 3.2
Total 217 100
4 Nutritional Status Underweight 18 8.3
Normal 162 74.4
Overweight 28 12.9
Obese 9 4.1
Total 217 100
5 Physical Activity Low 31 143
Moderate 72 33.2
High 114 52.5
Total 217 100

Scientific Interpretation (Brief): The respondents were predominantly aged 16—
17 years, consistent with typical mid-adolescence. Most reported normal nutritional status
and high physical activity levels, indicating generally healthy adolescent profiles. The
majority reached menarche at age 12, which aligns with typical global menarche patterns.
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Distribution of Primary Dysmenorrhea

Table 2
Distribution of Primary Dysmenorrhea
No Category Frequency Percentage (%)
1 No Pain 4 1.8
2 Mild Pain 38 17.5
3 Moderate Pain 109 50.2
4 Severe Pain 66 30.4
Total 217 100

Scientific Interpretation (Brief): More than half of the respondents experienced
moderate to severe primary dysmenorrhea, suggesting that menstrual pain significantly
affects this adolescent population. This aligns with global literature indicating high
dysmenorrhea prevalence among mid-to-late adolescents.

Distribution of Stress Levels

Table 3
Stress Levels Among Respondents
No Category Frequency Percentage (%)
1 Mild Stress 13 6
2 Moderate Stress 157 72.4
3 Severe Stress 47 21.7
Total 217 100

Scientific Interpretation (Brief): Most students fell within the moderate stress
category. This trend may reflect academic pressures and psychosocial changes typical of
adolescence.

Distribution of Sleep Quality

Table 4
Sleep Quality Among Respondents
No Category Frequency Percentage (%)
1 Good 66 30.4
2 Poor 151 69.6
Total 217 100

Scientific Interpretation (Brief): A large majority of respondents reported poor
sleep quality. This pattern is consistent with adolescent populations globally, where
academic schedules, screen time, and stress contribute to disturbed sleep patterns.
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Relationship Between Stress Level and Primary Dysmenorrhea

Table 5
Relationship Between Stress Level and Primary Dysmenorrhea
Stress Level Pljn?n Mild Moderate Severe Total p-value %‘::g;:ﬁ?
Mild 3 8 2 0 13
Moderate 0 27 99 31 157 <0.001 0.508
Severe 1 3 8 35 47
Total 4 38 109 66 217

Scientific Interpretation (Brief): A statistically significant positive correlation
was found between stress levels and dysmenorrhea severity (p < 0.001; r = 0.508). This
moderate-strength correlation indicates that higher stress levels are associated with more
severe menstrual pain.

Relationship Between Sleep Quality and Primary Dysmenorrhea

Table 6
Relationship Between Sleep Quality and Primary Dysmenorrhea
Sleep No . Correlation
Quality Pain Mild Moderate Severe Total p-value Coefficient
Good 3 17 37 9 66
Poor 1 21 72 57 151 <0.001 0.268
Total 4 38 109 66 217

Scientific Interpretation (Brief): A statistically significant but weak positive
correlation was observed between sleep quality and dysmenorrhea severity (p < 0.001; r
= 0.268). Poor sleep quality is associated with increased menstrual pain, although the
strength of association is lower than that of stress.

2.  Discussion
Respondent Characteristics

The characteristics of respondents indicate that most participants were in mid-
adolescence (16—17 years old), a developmental stage marked by significant hormonal
fluctuations. These fluctuations affect the hypothalamic-pituitary-ovarian (HPO) axis and
may increase susceptibility to menstrual disorders, including primary dysmenorrhea. The
majority experienced menarche at age 12, which aligns with the global average of 12—13
years and reflects normal reproductive maturation. Most participants had normal
nutritional status and high physical activity levels, suggesting that the high prevalence of
dysmenorrhea found in this study is less likely influenced by malnutrition or sedentary
behaviors.

Primary Dysmenorrhea Among Respondents

The findings show that more than 80% of respondents experienced moderate to
severe dysmenorrhea. This high prevalence is consistent with the pattern reported in
previous studies, which suggest that adolescents are more prone to menstrual pain due to
immature ovarian cycles and fluctuating prostaglandin levels. Physiologically, primary
dysmenorrhea results from excessive production of prostaglandins particularly PGF2a
and PGE2 which induce uterine hypercontractility, vasoconstriction, and reduced blood
flow, ultimately causing ischemic pain (Sinaga et al., 2021). The predominance of
moderate pain suggests that dysmenorrhea is a significant public health concern among
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high school adolescents, potentially impacting daily functioning and academic
performance.

Stress Level and Its Relationship With Primary Dysmenorrhea

The study found a statistically significant moderate positive correlation (r = 0.508,
p < 0.001) between stress levels and dysmenorrhea severity. This indicates that
respondents with higher stress levels were more likely to experience more intense
menstrual pain. When experiencing stress, the body releases adrenaline as a defense
mechanism. Acute stress triggers the hypothalamus to increase production of CRH
(Corticotropin-Releasing Hormone), which then stimulates an increase in cortisol levels
in the bloodstream. High cortisol concentrations reflect the severity of the stress
experienced by an individual (Fadillah et al., 2022). Clinically, mild stress generally does
not cause significant physical effects, moderate stress can cause menstrual cycle
disorders, while severe stress can trigger an increase in heart rate (Andriana & Prihantini,
2021). In addition, stress can also increase the production of adrenaline, estrogen,
progesterone, and prostaglandin hormones excessively. Increased estrogen strengthens
uterine contractions, while adrenaline causes tension in the uterine muscles, making
contractions stronger during menstruation and causing dysmenorrhea (Putri et al., 2021).
High prostaglandin levels also trigger myometrial contractions and cause uterine
arteriolar vasospasm, resulting in ischemia that stimulates dysmenorrhea (Mivandha et
al., 2023).

The correlation found in this study aligns with findings from Rahmatanti., e al.
(2020) and Endarti., et al. (2024), which also noted significant associations between stress
and dysmenorrhea. These consistent results reinforce the hypothesis that stress is a
significant risk factor contributing to dysmenorrhea among adolescents. The findings also
address the study hypothesis, affirming that stress level is indeed associated with
dysmenorrhea severity. The mechanisms suggest not only psychosomatic interactions but
also a clear hormonal and physiological pathway that links stress to menstrual pain.
Sleep Quality and Its Relationship With Primary Dysmenorrhea

The results also show a significant positive correlation (r = 0.268, p < 0.001)
between poor sleep quality and increased dysmenorrhea severity. Although the
relationship is weaker than that of stress, it remains statistically meaningful. The majority
of respondents had poor sleep quality. The components that contributed most to this poor
sleep quality were daytime dysfunction, insufficient nighttime sleep duration, and
prolonged sleep latency or the extended time needed to fall asleep. These findings are
consistent with the study by Woran et al. (2020), which reported that 72.5% of
adolescents experienced poor sleep quality. Similar results were also reported by Nugraha
et al.( 2023), stating that sleep disturbances among adolescents negatively affect their
learning productivity. Poor sleep quality can trigger an excessive release of prostaglandin
hormones, causing hyperactivity of the myometrium, which then obstructs blood flow to
the uterine tissue and causes ischemia, which in turn stimulates the onset of primary
dysmenorrhea (Lestari et al., 2024). In addition, poor sleep quality can also affect the
balance of melatonin and cortisol hormones, which play a role in regulating circadian
rhythms and reproductive physiological processes, thereby increasing sensitivity to
dysmenorrhea (Jiao et al., 2025). Poor sleep quality as a factor that increases the risk of
primary dysmenorrhea in adolescents.
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This finding is consistent with previous studies by Fadhila., et al. (2025) and
Hikma., et al. (2021), which also reported significant associations between sleep quality
and dysmenorrhea. These studies suggest that sleep disruption can exacerbate
physiological stress, impair hormonal regulation, and increase inflammatory responses
factors that collectively heighten menstrual discomfort. Furthermore, poor sleep may
interact with stress as a compounding factor. Adolescents who sleep poorly often show
reduced coping ability, heightened emotional reactivity, and increased sensitivity to pain.
Such a cycle may involve reciprocal influences, where dysmenorrhea disrupts sleep and
poor sleep further worsens dysmenorrhea.

Integrated Interpretation and Implications
Both stress and sleep quality were shown to have significant correlations with
dysmenorrhea severity. Stress displayed a stronger association, suggesting it may be a
more dominant contributing factor. However, both variables share physiological
pathways involving the HPA axis, inflammatory mediators, and prostaglandin regulation.
These findings provide strong evidence supporting the study hypothesis: adolescent
girls experiencing higher stress levels and poorer sleep quality are more likely to
experience severe primary dysmenorrhea.
The implications of these findings highlight the need for:
1. Stress management interventions mindfulness training, time management,
academic stress reduction strategies
2. Sleep hygiene education limiting screen time, maintaining consistent sleep
schedules, optimizing sleep environments
3. School-based reproductive health programs teaching coping strategies,
providing counseling access, and early identification of menstrual health issues
Such interventions may significantly improve adolescents’ reproductive health and
overall well-being.

Conclusion

The majority of female students at SMAN 19 Surabaya demonstrated good health
characteristics, including experiencing menarche at a normal age, having normal
nutritional status, and engaging in high levels of physical activity. However, most of them
experienced moderate levels of stress, poor sleep quality, and moderate primary
dysmenorrhea. The results of this study indicate a significant relationship between stress
levels and sleep quality with primary dysmenorrhea among the students of SMAN 19
Surabaya.

Students are encouraged to pay greater attention to their sleep quality and to
implement effective stress management strategies to reduce the risk of dysmenorrhea.
Schools are expected to provide counseling programs or time management training to
help reduce stress and improve students’ sleep quality. Future researchers are advised to
expand the study area to multiple schools with different characteristics to obtain more
diverse data and more comprehensive findings with a higher level of generalizability.
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