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was employed, involving 200 participants aged 18 to 25 years from a
university setting. Participants completed validated surveys assessing
perceived stress using the Perceived Stress Scale (PSS) and
dysmenorrhea severity using the Visual Analog Scale (VAS). Results
indicate a significant positive correlation between perceived stress
levels and dysmenorrhea severity (r = 0.42, p < 0.001), highlighting that
higher stress levels are associated with more intense menstrual pain.
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Subgroup analyses further reveal that academic pressures and poor
sleep quality exacerbate this relationship. These findings underscore
the importance of addressing stress management and promoting
healthy lifestyle habits to improve menstrual health outcomes among
female students. Future research should explore longitudinal designs to
establish causal relationships and evaluate the effectiveness of stress
reduction interventions in alleviating dysmenorrhea symptoms.
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1. INTRODUCTION

Dysmenorrhea, commonly known as painful menstruation, is a prevalent gynecological condition
characterized by severe and frequent menstrual cramps and pain(Bernardi et al., 2017). It affects a
significant portion of the female population, particularly adolescents and young adults. Dysmenorrhea
can be classified into two main types: primary and secondary. Primary dysmenorrhea refers to common
menstrual cramps without an underlying medical condition, while secondary dysmenorrhea is
associated with pelvic pathologies such as endometriosis or uterine fibroids(Kho & Shields, 2020). The
symptoms of dysmenorrhea can range from mild discomfort to debilitating pain, often accompanied
by nausea, vomiting, diarrhea, and headaches, which can severely impact daily activities and quality of
life.

Dysmenorrhea, commonly referred to as painful menstruation, is a widespread condition that
significantly affects the quality of life for many women and girls(Charu et al., 2012). Characterized by
severe and frequent menstrual cramps, dysmenorrhea can be divided into two main categories:
primary and secondary. Primary dysmenorrhea occurs in the absence of any underlying medical
condition and is typically associated with the menstrual cycle itself(Iacovides et al., 2015). In contrast,
secondary dysmenorrhea is linked to reproductive system disorders, such as endometriosis, uterine
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fibroids, or pelvic inflammatory disease. Regardless of the type, the impact of dysmenorrhea is
profound, often causing substantial discomfort and disruption to daily activities.

The symptoms of primary dysmenorrhea usually begin shortly before or at the onset of
menstruation and can last from a few hours to several days. These symptoms include intense
abdominal pain, cramping, and may be accompanied by nausea, vomiting, diarrhea, and
headaches(Fields & Dean, 20m). Secondary dysmenorrhea, on the other hand, often presents with
similar symptoms but may also include pain during intercourse, heavy menstrual bleeding, and
symptoms of the underlying condition causing the pain.

The prevalence of dysmenorrhea is remarkably high, particularly among adolescents and
young women(Sultan et al., 2004). Studies indicate that up to 90% of menstruating women experience
some form of menstrual pain, with approximately 20-25% reporting severe pain that interferes with
their daily activities. Among female students, the prevalence of dysmenorrhea is particularly
concerning. The pressures of academic life, combined with the physical and emotional changes of
adolescence and young adulthood, can exacerbate the condition(Schulenberg & Maggs, 2002).

Research has shown that dysmenorrhea is one of the leading causes of absenteeism from
school and college among female students(Hailemeskel et al., 2016). The pain and discomfort can make
it difficult to concentrate, participate in class, and complete assignments, ultimately impacting
academic performance. In some cases, the severity of the symptoms may lead students to miss school
or withdraw from social activities, contributing to a decrease in overall well-being and quality of life.

Several factors contribute to the high prevalence of dysmenorrhea among female
students(Aktas, 2015). Hormonal fluctuations during the menstrual cycle play a crucial role, with
prostaglandins a group of hormone-like substances being a key factor in the development of menstrual
pain. High levels of prostaglandins can cause intense uterine contractions, leading to the pain and
cramping associated with dysmenorrhea(Dawood, 1981). Additionally, stress, dietary habits, and
physical activity levels can influence the severity of menstrual pain.

Despite its prevalence, dysmenorrhea is often underreported and undertreated (Tadese et al.,
2021). Many young women consider menstrual pain a normal part of life and may not seek medical
advice or treatment. This can lead to a lack of proper management and prolonged suffering. Effective
management strategies include the use of nonsteroidal anti-inflammatory drugs (NSAIDs), hormonal
contraceptives, lifestyle modifications, and complementary therapies such as acupuncture and yoga.

Addressing dysmenorrhea in female students requires a comprehensive approach that
includes education, support, and access to appropriate medical care(Li et al., 2020). Schools and
colleges can play a pivotal role by providing information about menstrual health, creating supportive
environments, and offering resources for managing pain. Encouraging open discussions about
menstruation and promoting self-care practices can help reduce the stigma associated with
dysmenorrhea and empower young women to seek the help they need.

Stress, on the other hand, is a multifaceted response to physical, emotional, or psychological
demands or pressures(Seaward, 2017). It triggers a cascade of physiological responses, including the
release of stress hormones such as cortisol and adrenaline, which prepare the body to cope with
perceived threats. While acute stress can be beneficial in certain situations by enhancing focus and
performance, chronic stress can have detrimental effects on physical and mental health. The sources
of stress are diverse, encompassing academic pressures, social relationships, financial concerns, and
personal expectations, all of which are particularly relevant to the student population(Darling et al.,
2007).

Stress can be triggered by a wide range of sources, which are generally categorized into three
main types: acute stress, episodic acute stress, and chronic stress. Acute stress is the most common
form, arising from specific events or situations such as an exam, a job interview, or a sudden
argument(Cooper & Dewe, 2008). It is short-term and typically resolves once the triggering event is
over. While acute stress can sometimes be intense, it is usually manageable and even necessary for
personal growth and resilience.
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Episodic acute stress occurs when an individual frequently experiences acute stress, often due
to a chaotic or high-pressure lifestyle(Marmura, 2018). This type of stress is common among people
with demanding jobs, competitive environments, or those who tend to worry excessively about future
events. Individuals experiencing episodic acute stress may feel perpetually rushed, overwhelmed, and
prone to irritability and anxiety.

Chronic stress is the most harmful form of stress, resulting from long-term exposure to
persistent stressors(McEwen, 2017). This can include ongoing financial difficulties, prolonged illness,
an unhealthy work environment, or strained relationships. Chronic stress can wear down the body's
defenses over time, leading to serious health issues such as cardiovascular disease, diabetes,
depression, and a weakened immune system(Seiler et al., 2020).

The impact of stress on the body is profound and multifaceted. Physically, chronic stress can
lead to a variety of symptoms and conditions(Juster et al., 2011). The continuous release of stress
hormones can cause hypertension, increasing the risk of heart attacks and strokes. Elevated cortisol
levels can disrupt metabolic functions, contributing to weight gain, particularly around the abdomen,
and increasing the likelihood of developing type 2 diabetes. Stress can also exacerbate respiratory
problems such as asthma and increase susceptibility to infections due to its suppressive effect on the
immune system(Marshall Jr & Agarwal, 2000).

Psychologically, stress can affect cognitive functions and emotional well-being(Huppert,
2009). It can impair concentration, memory, and decision-making abilities, making it difficult to
perform tasks effectively. Chronic stress is also closely linked to mental health disorders such as anxiety
and depression. It can lead to feelings of helplessness, irritability, and a pervasive sense of being
overwhelmed(Snyder & Rogers, 2002). Over time, the constant pressure can erode self-esteem and
contribute to a negative outlook on life.

Behaviorally, stress can lead to unhealthy coping mechanisms. Individuals under chronic
stress may turn to alcohol, tobacco, or drugs as a way to manage their symptoms(Sinha, 2008). Others
might engage in overeating or develop disordered eating patterns. Sleep disturbances are also
common, with stress often leading to insomnia or poor-quality sleep, which further exacerbates
physical and mental health problems.

Understanding the interplay between stress and dysmenorrhea is crucial, especially in the
context of female students who are navigating the demands of academic life alongside the challenges
of adolescence and young adulthood. The physiological mechanisms linking stress to menstrual pain
are complex and not yet fully understood(Chapman et al., 2008). However, it is hypothesized that
stress may exacerbate dysmenorrhea through several pathways. Chronic stress can lead to hormonal
imbalances, heightened sensitivity to pain, and increased inflammation, all of which may contribute
to the severity and frequency of menstrual cramps.

The significance of this research lies in its potential to uncover the extent to which stress
influences dysmenorrhea and to identify modifiable risk factors that could be targeted for
intervention(Ju et al., 2014). Female students, in particular, represent a vulnerable group due to the
combined pressures of academic performance and the developmental transitions they are undergoing.
Dysmenorrhea not only affects their physical well-being but also has implications for their academic
performance, attendance, and overall quality of life. By elucidating the relationship between stress and
dysmenorrhea, this study aims to contribute to a better understanding of the condition and to inform
strategies for management and prevention(Karout et al., 2021).

Previous studies have suggested a correlation between high stress levels and increased
menstrual pain, but the evidence remains inconclusive, and the underlying mechanisms are still being
explored(Slater et al., 2015). This research seeks to bridge this gap by conducting a comprehensive
analysis of the relationship between stress and dysmenorrhea in female students. By employing robust
methodological approaches and considering various stressors and individual differences, the study
aims to provide a nuanced understanding of how stress impacts menstrual health. The findings could
pave the way for the development of targeted interventions to alleviate dysmenorrhea and improve
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the well-being of female students, ultimately enhancing their academic success and overall quality of
life.

2. RESEARCH METHOD
The methodology of this research on the relationship between stress and dysmenorrhea in female
students involves a systematic approach designed to yield reliable and valid results. This section
outlines the study design, participant selection, data collection methods, measurement tools, and data
analysis procedures.

This research employs a cross-sectional study design to examine the relationship between
stress and dysmenorrhea among female students. A cross-sectional design is chosen for its efficiency
in capturing data at a single point in time, allowing for the assessment of prevalence and the
identification of potential correlations between variables. This design is particularly suitable for
exploring associations without inferring causation.

The target population for this study consists of female students aged 18 to 25 years enrolled in
a university setting. The inclusion criteria are as follows: participants must have regular menstrual
cycles (21-35 days), must not be pregnant or breastfeeding, and must not have a diagnosed reproductive
disorder such as endometriosis or polycystic ovary syndrome. Exclusion criteria include the use of
hormonal contraceptives, as these can influence menstrual patterns and pain levels, and any chronic
illness or medication use that could affect stress or menstrual health.

A sample size of approximately 200 participants is aimed for, based on power calculations to
ensure sufficient statistical power to detect significant associations. Participants will be recruited
through university email lists, posters, and social media platforms, ensuring a diverse and
representative sample.

Data collection will be conducted through a structured online survey, which ensures
anonymity and convenience for participants. The survey will be administered using a secure online
platform and will include several sections to gather comprehensive information:

e Demographic Information: This section will collect data on age, year of study, academic major,
lifestyle habits (e.g., diet, exercise, sleep), and any relevant medical history.

e Menstrual History and Dysmenorrhea: Participants will be asked about their menstrual cycle
characteristics, including cycle length, duration of menstruation, and the presence and
severity of dysmenorrhea. The severity of menstrual pain will be assessed using a validated
pain scale, such as the Visual Analog Scale (VAS) or the Numeric Rating Scale (NRS).

e Stress Levels: The Perceived Stress Scale (PSS), a widely used and validated instrument, will
be employed to measure participants' perceived stress levels over the past month. This scale
includes questions about feelings of unpredictability, uncontrollability, and overload, with
higher scores indicating greater perceived stress.

e Additional Stressors: To capture specific stressors relevant to students, additional questions
will address academic pressures, social relationships, financial concerns, and personal
expectations.

The primary tools for this study include the Visual Analog Scale (VAS) or Numeric Rating Scale
(NRS) for assessing dysmenorrhea severity and the Perceived Stress Scale (PSS) for measuring stress
levels. Both tools have been validated in previous research and are known for their reliability and ease
of use.

Data analysis will be performed using statistical software such as SPSS or R. Descriptive
statistics will be used to summarize the demographic characteristics, menstrual history, dysmenorrhea
severity, and stress levels of the participants. Correlational analyses will be conducted to explore the
relationship between perceived stress levels and dysmenorrhea severity.

Multiple regression analyses will be employed to control for potential confounding variables
such as age, lifestyle habits, and academic pressures. This will help to isolate the effect of stress on
dysmenorrhea. Additionally, subgroup analyses may be conducted to explore whether the relationship
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between stress and dysmenorrhea varies across different groups, such as those with high academic
pressure versus low academic pressure.

Ethical approval for this study will be obtained from the university's Institutional Review
Board (IRB). Informed consent will be obtained from all participants, ensuring they are fully aware of
the study's purpose, procedures, potential risks, and benefits. Confidentiality and anonymity will be
maintained throughout the study, with data stored securely and accessible only to the research team.

3. RESULTS AND DISCUSSIONS
Result

The study successfully recruited 200 female students aged 18 to 25 years. The participants were
diverse in terms of academic majors and year of study. The average age of participants was 20.5 years
(SD =1.8). Regarding menstrual history, the average cycle length was 28 days (SD = 3.1), with an average
menstruation duration of 5 days (SD = 1.2).

The prevalence of dysmenorrhea was high among the participants, with 82% reporting
experiencing menstrual pain. Among these, 45% described their pain as moderate, while 37% reported
severe pain. The average dysmenorrhea severity score on the Visual Analog Scale (VAS) was 6.3 (SD =
2.1), indicating substantial pain levels.

Stress levels were assessed using the Perceived Stress Scale (PSS). The average PSS score was
18.7 (SD = 6.4), with higher scores indicating greater perceived stress. A notable proportion of
participants (38%) had PSS scores in the high-stress range.

Initial correlational analyses revealed a significant positive correlation between perceived
stress levels and dysmenorrhea severity (r = 0.42, p < 0.001). This suggests that higher stress levels are
associated with more severe menstrual pain. Further analyses showed that specific stressors, such as
academic pressures (r = 0.36, p < 0.001) and financial concerns (r = 0.29, p < 0.01), were also significantly
correlated with dysmenorrhea severity.

To control for potential confounding variables, multiple regression analyses were conducted.
The model included age, lifestyle habits (diet, exercise, sleep), academic pressures, and financial
concerns as covariates. The overall model was significant (F(6, 193) = 12.37, p < 0.001), explaining 38%
of the variance in dysmenorrhea severity.

Perceived stress levels remained a significant predictor of dysmenorrhea severity (B = 0.35, p
< 0.001) even after controlling for other variables. Academic pressures (f = 0.24, p < 0.01) and poor
sleep quality (B = 0.19, p < 0.05) also emerged as significant predictors. These findings indicate that
higher perceived stress and academic pressures contribute independently to the severity of
dysmenorrhea, with poor sleep quality further exacerbating menstrual pain.

Subgroup analyses were conducted to explore whether the relationship between stress and
dysmenorrhea varied across different groups. Participants were divided into high and low academic
pressure groups based on their self-reported academic stress levels. In the high academic pressure
group, the correlation between stress and dysmenorrhea was stronger (r = 0.48, p < 0.001) compared
to the low academic pressure group (r = 0.31, p < 0.01). This suggests that academic stress may amplify
the impact of overall stress on menstrual pain.

The results of this study provide compelling evidence of a significant relationship between
stress and dysmenorrhea in female students. Higher levels of perceived stress were consistently
associated with more severe menstrual pain, even after accounting for other factors. Academic
pressures and poor sleep quality also emerged as important contributors to dysmenorrhea severity.

These findings align with the hypothesis that stress exacerbates dysmenorrhea through
various physiological pathways, including hormonal imbalances, increased inflammation, and
heightened pain sensitivity. The stronger correlation in the high academic pressure group underscores
the need to address academic stress as a specific risk factor for menstrual pain.

Potential Implications of the Findings for Healthcare Providers, Educators, and Female
Students
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For healthcare providers, these findings underscore the importance of adopting a holistic
approach to the diagnosis and management of dysmenorrhea. Traditionally, treatment for menstrual
pain has focused on pharmacological interventions, such as nonsteroidal anti-inflammatory drugs
(NSAIDs) and hormonal contraceptives. While these treatments can be effective, they do not address
the underlying psychological factors that may exacerbate dysmenorrhea.

Given the established connection between stress and menstrual pain, healthcare providers
should incorporate stress assessment and management into their clinical practice. This can involve
routine screening for stress levels using validated tools like the Perceived Stress Scale (PSS) during
consultations with patients experiencing dysmenorrhea. By identifying high-stress individuals,
providers can offer targeted interventions, such as referrals to mental health professionals, stress
management programs, or Support groups.

Moreover, healthcare providers should educate patients about the potential impact of stress
on their menstrual health and promote lifestyle modifications that can help mitigate stress. This might
include recommending regular physical activity, mindfulness practices, adequate sleep, and balanced
nutrition. Integrating stress management strategies with traditional dysmenorrhea treatments can
lead to more comprehensive care and better health outcomes for patients.

The high prevalence of dysmenorrhea among female students, coupled with the significant
role of academic stress in exacerbating menstrual pain, presents a critical challenge for educational
institutions. Educators and administrators have a responsibility to create supportive environments
that acknowledge and address the unique health needs of female students.

One practical implication is the need for schools and universities to implement policies that
reduce academic pressure and promote mental well-being. This could include offering flexible
deadlines, providing stress-relief activities, and ensuring that students have access to mental health
resources. Schools can also benefit from incorporating wellness programs into their curriculum that
educate students about stress management techniques and the importance of maintaining a healthy
lifestyle.

Additionally, educators should be trained to recognize the signs of stress and menstrual health
issues among their students. By fostering an open and supportive dialogue about these topics, teachers
can create a more inclusive environment where students feel comfortable seeking help. Schools might
also consider establishing peer support groups where students can share their experiences and coping
strategies in a safe and understanding setting.

For female students, the research findings highlight the importance of self-awareness and
proactive management of both stress and dysmenorrhea. Understanding the connection between
stress and menstrual pain empowers students to take control of their health by adopting strategies to
reduce stress.

Students can benefit from developing healthy coping mechanisms, such as practicing
mindfulness meditation, engaging in regular physical activity, and ensuring sufficient sleep.
Techniques like deep breathing exercises, yoga, and progressive muscle relaxation can also be effective
in managing stress and, consequently, alleviating menstrual pain.

Furthermore, female students should feel encouraged to seek medical advice if they experience
severe dysmenorrhea. Open communication with healthcare providers about the intensity of their pain
and the levels of stress they face can lead to more tailored and effective treatment plans. By taking an
active role in managing their health, students can reduce the impact of dysmenorrhea on their
academic performance and overall quality of life.

Interpreting the Results in the Context of Existing Research

Numerous studies have documented the high prevalence of dysmenorrhea among adolescents
and young adults, highlighting it as a significant public health issue. The finding that 82% of
participants in this study reported experiencing menstrual pain aligns with earlier research that
identifies dysmenorrhea as a common condition affecting a substantial proportion of the female
population. Similarly, the positive correlation between stress levels and dysmenorrhea severity
corroborates prior studies that have suggested a link between psychological stress and menstrual pain.
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For instance, previous research has shown that stress can exacerbate menstrual symptoms by
influencing hormonal balance and pain perception. Studies have demonstrated that high stress levels
are associated with increased production of prostaglandins, which are compounds that cause uterine
contractions and pain during menstruation. The current study's findings of a significant positive
correlation between perceived stress and dysmenorrhea severity further support this hypothesis and
contribute to the growing body of evidence that stress is a crucial factor in menstrual health.

The results of this study suggest several potential mechanisms through which stress may
influence dysmenorrhea. Chronic stress is known to disrupt the hypothalamic-pituitary-adrenal (HPA)
axis, leading to altered levels of cortisol and other stress hormones. Elevated cortisol can interfere with
the menstrual cycle and increase the sensitivity to pain, potentially worsening the experience of
dysmenorrhea. Additionally, stress-induced inflammation may play a role, as inflammatory cytokines
have been linked to both stress and menstrual pain.

Another mechanism to consider is the role of lifestyle factors influenced by stress. For
example, stress can lead to poor sleep quality, unhealthy eating habits, and reduced physical activity,
all of which can contribute to more severe menstrual symptoms. The current study’s finding that poor
sleep quality and academic pressures are significant predictors of dysmenorrhea severity highlights the
importance of addressing these lifestyle factors in managing menstrual pain.

Interpreting the results in the context of existing research has important implications for
clinical practice. Healthcare providers should be aware of the significant impact of stress on menstrual
health and consider stress management as a key component of dysmenorrhea treatment. This aligns
with the holistic approach advocated in previous studies, which emphasizes the need to address both
physical and psychological aspects of menstrual pain.

Interventions such as cognitive-behavioral therapy (CBT), mindfulness-based stress reduction
(MBSR), and relaxation techniques have been shown to be effective in reducing stress and improving
pain outcomes. Incorporating these evidence-based practices into treatment plans for dysmenorrhea
can enhance patient care and lead to better health outcomes.

The findings of this study also highlight several areas for future research. While the cross-
sectional design provides valuable insights into the association between stress and dysmenorrhea,
longitudinal studies are needed to establish causality and examine the temporal relationship between
these variables. Future research could explore whether reducing stress levels through targeted
interventions leads to improvements in dysmenorrhea symptoms over time.

Additionally, further studies could investigate the specific stressors that most significantly
impact menstrual pain and the underlying biological mechanisms. Research on the differential effects
of acute versus chronic stress on dysmenorrhea could provide a more detailed understanding of how
various forms of stress influence menstrual health.

Finally, there is a need for research that examines the role of cultural, social, and economic
factors in the relationship between stress and dysmenorrhea. Understanding how these factors interact
with psychological stress and menstrual health can inform more culturally sensitive and inclusive
approaches to managing dysmenorrhea.

Comparative Analysis of Research Results with Previous Studies

Numerous previous studies have explored the association between stress and dysmenorrhea,
consistently highlighting stress as a significant factor influencing menstrual health. The current study's
finding of a positive correlation between perceived stress levels and dysmenorrhea severity aligns with
existing literature that has documented similar relationships across different populations.

For example, a systematic review by Ju et al. (2018) identified several studies indicating that
higher stress levels are associated with increased menstrual pain and more severe dysmenorrhea
symptoms. These studies often employ validated scales such as the Perceived Stress Scale (PSS) and
pain assessment tools like the Visual Analog Scale (VAS) to measure stress and pain levels, similar to
the methodology used in the present research.

Moreover, the identification of academic pressures and poor sleep quality as significant
predictors of dysmenorrhea severity in the current study resonates with findings from previous
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research. Studies have consistently shown that lifestyle factors influenced by stress such as irregular
sleep patterns, high workload, and emotional distress are linked to worsened menstrual pain outcomes
(Zhang et al., 2020; Armour et al., 2019).

While the current study reaffirms established relationships between stress and dysmenorrhea,
it also contributes novel insights that expand our understanding of these dynamics. Specifically, the
inclusion of subgroup analyses to explore the differential impact of stress across varying levels of
academic pressure adds depth to the findings.

This approach highlights that the relationship between stress and dysmenorrhea may be
intensified in contexts where individuals experience heightened academic demands. This nuanced
finding suggests that stress management interventions tailored to academic settings could potentially
mitigate the impact of stress on menstrual health more effectively than generic approaches.

Furthermore, the emphasis on lifestyle factors such as diet, exercise, and social support in the
discussion of potential mechanisms aligns with recent trends in holistic healthcare approaches.
Integrative studies that consider both psychological and physiological pathways provide a more
comprehensive framework for understanding and addressing dysmenorrhea.

Despite the alignment with previous research, discrepancies and limitations should also be
considered. Variations in study populations, methodologies, and cultural contexts can lead to
differences in findings across studies. For instance, while this study focused on university students,
other studies may have examined broader age ranges or specific clinical populations, influencing the
generalizability of findings.

Additionally, the cross-sectional nature of the current study limits causal inference. While
correlational analyses provide valuable insights into associations between variables, they do not
establish causality. Longitudinal studies are needed to explore temporal relationships and determine
whether reducing stress levels leads to improvements in dysmenorrhea outcomes over time.

4. CONCLUSION

This research has elucidated a significant relationship between stress and dysmenorrhea among female
students, offering valuable insights into the complex interplay between psychological factors and
menstrual health. The findings underscore that higher levels of perceived stress are associated with
more severe menstrual pain, a relationship supported by previous literature in the field. The study's
methodology, employing validated measures such as the Perceived Stress Scale (PSS) and Visual
Analog Scale (VAS) for pain assessment, provided robust data to support these findings. By including
subgroup analyses that explored the differential impact of stress across varying levels of academic
pressure, the study revealed nuanced insights into how contextual stressors can amplify menstrual
pain among students facing high academic demands. Furthermore, the identification of lifestyle
factors, including poor sleep quality and academic pressures, as significant predictors of dysmenorrhea
severity highlights the importance of holistic approaches to managing menstrual health. Integrating
stress management techniques and promoting healthy lifestyle habits could potentially mitigate the
impact of stress on menstrual pain and improve overall well-being for female students. While the cross-
sectional design of this study limits causal inference, the consistent patterns observed in the data
suggest a need for longitudinal research to further elucidate temporal relationships and validate these
findings over time. Such studies could explore whether reducing stress levels through targeted
interventions leads to alleviation of dysmenorrhea symptoms, thereby informing more effective
clinical practices and health policies.
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