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Abstract 
Introduction: Menstrual pain or dysmenorrhea is a common complaint among female students and may be influenced 
by various factors, including body mass index (BMI). Understanding this relationship is essential for early management 
and prevention strategies. 
Methods: This analytical observational study with a cross-sectional design involved 60 female students selected 
through purposive sampling. BMI was calculated based on weight and height measurements, while dysmenorrhea 
intensity was assessed using the Numeric Rating Scale (NRS). 
Results: Spearman’s rho correlation analysis showed a significant positive relationship between BMI and menstrual 
pain intensity (p = 0.003, r = 0.377), indicating that higher BMI is associated with greater pain levels. 
Conclusion: There is a significant, albeit low, positive correlation between BMI and dysmenorrhea intensity in female 
university students. These findings suggest the importance of maintaining a healthy BMI to potentially reduce menstrual 
pain severity. 
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Introduction 

University students are individuals actively engaged in higher education, either at public or private institutions. 
Typically ranging in age from 18 to 24 years, they are in a transitional phase between adolescence and adulthood, 
characterized by various psychological, biological, and social changes.1 For female students, one of the key biological 
developments during this stage is menstruation. Menstruation is the periodic and cyclic shedding of the endometrial 
lining, involving the discharge of blood, cellular debris, and mucus, which generally occurs 14 days after ovulation.2 

Menstruation occurs when fertilization does not take place, leading to the breakdown and shedding of the 
endometrial lining. Normally, menstruation happens every 28 to 35 days and lasts about 3 to 7 days. The interval 
between the first day of menstruation and the start of the next cycle is referred to as the menstrual cycle. A cycle is 
considered abnormal if it occurs in less than 21 days or exceeds 41 days.3 

Menstruation is often accompanied by symptoms such as anxiety, mood changes, headaches, and pain in the 
lower abdomen and back. Menstrual pain, also known as dysmenorrhea, is one of the most commonly reported 
conditions among female university students in Indonesia. Dysmenorrhea results from intense uterine muscle 
contractions that cause tension, cramps, and subsequent pain.3,4 The International Association for the Study of Pain 
(IASP) defines pain as a sensory and emotional experience associated with actual or potential tissue damage.5 Globally, 
the prevalence of dysmenorrhea is estimated to be around 50%, making it a significant reproductive health issue among 
women. A study by Oktafiani found that approximately 64.25% of Indonesian adolescents experience dysmenorrhea of 
varying intensities, with 54.89% classified as primary dysmenorrhea and 9.36% as secondary dysmenorrhea.6 

According to the Multidimensional Scoring System of Andersch and Milsom, dysmenorrhea intensity can be 
categorized as mild, moderate, or severe. Mild pain does not interfere with daily activities, moderate pain can disrupt 
daily functioning, and severe pain can result in substantial limitations to daily activities.7 The severity of dysmenorrhea 
differs among individuals and can be influenced by several risk factors, including early menarche (before age 11), 
smoking, alcohol consumption, lack of physical activity, family history, irregular menstrual cycles, body mass index 
(BMI), and stress.8 

Nutritional status is considered one of the risk factors associated with dysmenorrhea. Both undernutrition and 
overnutrition can disrupt hormonal balance and menstrual function.9 Nutritional status can be assessed using BMI, a 
simple metric calculated by dividing weight in kilograms by height in meters squared (kg/m2).10 Based on Asia-Pacific 
guidelines, BMI is classified as underweight, normal, or overweight. A BMI below normal reflects low body fat and caloric 
intake, potentially impairing the pulsatile secretion of pituitary gonadotropins necessary for reproductive hormone 
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production, thereby increasing the risk of dysmenorrhea. Conversely, an above-normal BMI is associated with elevated 
prostaglandin levels, which can trigger intense uterine muscle contractions and pain.11 

Given these findings, the nutritional status of adolescents warrants serious attention, as it plays a role in 
hormonal regulation linked to menstruation.12 Although some studies support the association between BMI and 
dysmenorrhea, others have found no significant relationship.13 Therefore, further investigation is warranted to explore 
this correlation, especially among female university students. This study aims to provide evidence on the association 
between BMI and menstrual pain intensity, contributing to preventive strategies and serving as a reference for health 
professionals.    
 
Methods 

This study employed an analytical observational design with a cross-sectional approach. The research was 
conducted at the Faculty of Medicine, Udayana University (FK Unud), during the period of September to October 2022. 
Participants were selected using a purposive sampling technique based on predefined inclusion and exclusion criteria. 

The inclusion criteria were as follows: female students aged 18–24 years; actively enrolled at FK Unud; a history 
of dysmenorrhea; classified as having low to moderate levels of physical activity; and willingness to participate by signing 
an informed consent form. The exclusion criteria included female students with a history of serious illness or diagnosed 
reproductive organ infections, and those currently using analgesic medications. 

A total of 60 respondents met the eligibility criteria and were included in the study. The independent variable 
was body mass index (BMI), and the dependent variable was the intensity of dysmenorrhea. Physical activity and age 
were controlled as confounding variables. Physical activity levels were assessed using the International Physical Activity 
Questionnaire (IPAQ) to determine the physical activity category during the sample selection phase. The IPAQ consists 
of seven items assessing the respondents’ physical activity over the past seven days. This questionnaire has a validity 
of 0.30 and a reliability of 0.80, and is internationally recognized for assessing physical activity among adults aged 15–
49 years.14 Only respondents categorized as having low to moderate physical activity levels were included in the study. 

BMI was calculated using measurements of height and weight, recorded using a stadiometer and a digital 
weighing scale, respectively. BMI was determined using the standard formula: weight (kg) divided by height squared 
(m²).15 The intensity of dysmenorrhea was measured using the Numerical Rating Scale (NRS). NRS is a pain 
assessment tool that quantifies pain intensity on a scale of 0 to 10. Dysmenorrhea was classified into four categories 
based on NRS scores: no pain (score 0), mild pain (scores 1–3), moderate pain (scores 4–6), and severe pain (scores 
>7). The NRS has been validated for clinical use and is considered reliable and sensitive, with a sensitivity of 93%, 
specificity of 31.7%, and overall accuracy of 50%.16 

To minimize potential bias, several variables such as age and physical activity level were controlled. The 
inclusion of the IPAQ ensured that BMI measurements were not confounded by increased muscle mass due to high 
physical activity levels (e.g., athletes). Therefore, only respondents with low to moderate physical activity were included. 
Statistical analysis included both univariate and bivariate analyses. Univariate analysis was used to describe the 
distribution of age, BMI, and dysmenorrhea intensity. Bivariate analysis was conducted using Spearman’s rho 
correlation test to examine the relationship between BMI and dysmenorrhea intensity. This study received ethical 
approval from the Ethics Committee of the Faculty of Medicine, Udayana University / Sanglah General Hospital 
Denpasar under ethical clearance number 2425/UN14.2.2.VII.14/LT/2022. 
 
Results 

The characteristics of the study participants, including age, physical activity level, body mass index (BMI), and 
menstrual pain intensity, are presented in Table 1. These descriptive data provide an overview of the distribution of the 
variables within the study sample. 

Table 1. Characteristics of Study Subjects 
Characteristics Frequency (n) Percentage (%) 

Age 
  

18 14 23.3 
19 3 5.0 
20 22 36.7 
21 15 25.0 
22 6 10.0 
Physical Activity 

  

Low 44 73.3 
Moderate 16 26.7 
Body Mass Index 

  

Underweight 21 35.0 
Normal weight 7 11.7 
Overweight 17 28.3 
Obesity Class I 12 20.0 
Obesity Class II 3 5.0 
Menstrual Pain Intensity 

  

Mild 6 10.0 
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Continuation of Table 1. Characteristics of Study Subjects 

Characteristics Frequency (n) Percentage (%) 
Moderate 10 16.7 
Severe 44 73.3 

 
As shown in Table 1, the majority of participants were 20 years old (n = 22; 36.7%), while the smallest proportion 

were 19 years old (n = 3; 5.0%). In terms of physical activity, most participants had low physical activity levels (n = 44; 
73.3%), while 16 participants (26.7%) were categorized as having moderate physical activity. Regarding body mass 
index (BMI), the majority were underweight (n = 21; 35.0%), followed by overweight (n = 17; 28.3%), obesity class I (n 
= 12; 20.0%), normal weight (n = 7; 11.7%), and obesity class II (n = 3; 5.0%). For menstrual pain intensity, the majority 
of participants reported severe pain (n = 44; 73.3%), followed by moderate pain (n = 10; 16.7%) and mild pain (n = 6; 
10.0%). The results of the Spearman’s rho correlation analysis, which examines the relationship between BMI and 
menstrual pain intensity, can be seen in Table 2. 
 

Table 2. Spearman’s Rho Correlation Between Body Mass Index (BMI)  
and Menstrual Pain Intensity (Dysmenorrhea) 

Variable Correlation Correlation Coefficient (r) p-value 
Body Mass Index (BMI) 0.377 0.003 Menstrual Pain Intensity 

The results of the Spearman’s rho correlation test in Table 2 show a p-value of 0.003 (p < 0.05), indicating a 
statistically significant correlation between BMI and menstrual pain intensity among the study subjects. Furthermore, 
the correlation coefficient (r = 0.377) indicates a positive and direct relationship of low strength, as it falls within the 
range of 0.20–0.399. This may be attributed to the lack of specific analysis by BMI category, which could result in uneven 
data distribution. 
 
Discussion 
Participant Characteristics 

This study was conducted between September and October 2022 by recruiting female medical students from 
Udayana University (FK UNUD) who met the inclusion and exclusion criteria. Data collection took place on the 3rd floor 
of the Physiotherapy Building, FK UNUD. In 2022, the total population of female medical students at FK UNUD was 
1,965. From this population, 109 students met the inclusion and exclusion criteria, but only 60 were selected as study 
participants using purposive sampling, which involves selecting individuals based on specific considerations aligned 
with the inclusion and exclusion criteria. 

As shown in Table 1, the participants' ages ranged from 18 to 22 years, with a mean age of 19.93 years and a 
standard deviation of 1.287. The average physical activity score among participants was 458.76 with a standard 
deviation of 508.888. To ensure the accuracy of age-related data, participants were required to upload their birth 
certificates when completing the sample selection questionnaire. Menstrual pain (dysmenorrhea) is influenced by age, 
as reported by Handayani et al., who found that as women age, the frequency of menstruation increases, leading to 
cervical dilation, which in turn reduces the frequency of dysmenorrhea in older women. Conversely, those who 
experience menarche at an earlier age may suffer from menstrual pain due to the reproductive system not being fully 
functional. In addition to age, physical activity is also known to affect the occurrence of menstrual pain.17 

Table 2 indicates that the majority of participants had low levels of physical activity, which may be attributed to 
a demanding academic schedule that acts as a stressor. Age was not found to influence physical activity levels, as 
individual habits vary and are more likely to impact physical activity. Similarly, gender does not significantly affect 
physical activity, which may be explained by the relatively homogenous academic lifestyle shared among university 
students. Furthermore, participation in student organizations may reduce time available for physical activity due to 
increasingly tight academic schedules.18 Regular physical activity provides numerous health benefits. A lack of physical 
activity may increase the severity of dysmenorrhea, and conversely, higher levels of activity may alleviate it.19 

Table 3 shows that most participants had an abnormal body mass index (BMI)—classified as underweight, 
overweight, or obese (type 1 & 2)—with 53 students (88.3%) falling into these categories. Only 7 participants (11.7%) 
had a normal BMI. These findings may be related to time constraints due to academic responsibilities and involvement 
in university organizations, which limit opportunities for physical activity and may lead to weight fluctuations resulting 
from stress during academic activities.20 Widianingsih et al. similarly found that the majority of respondents in their study 
had abnormal weight, with 64.4% categorized as such.21 This result is consistent with the findings of Oktorika et al., who 
also reported a higher prevalence of abnormal weight among participants than normal weight.22 

Table 4 reveals that the majority of participants experienced severe menstrual pain, with 44 students (73.3%) 
reporting high-intensity dysmenorrhea. Ten students (16.7%) reported moderate intensity, and six students (10.0%) 
reported mild pain. This condition may be associated with the high proportion of abnormal BMI and elevated stress 
levels among FK UNUD students, both of which are contributing factors to the severity of menstrual pain. Low physical 
activity levels may also contribute to higher pain intensity. According to a 2022 study by Sari, all participants experienced 
dysmenorrhea with varying intensity—12 respondents (48%) reported moderate pain, 9 respondents (36%) reported 
mild pain, and 4 respondents (16%) experienced severe pain.23 
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Association Between Body Mass Index (BMI) and Menstrual Pain (Dysmenorrhea) Among Female Medical 
Students at Udayana University 

Based on the Spearman's rho correlation test (Table 5), a significant association was found between BMI and 
menstrual pain intensity among FK UNUD female medical students, with a p-value of 0.003 (p < 0.05) and a correlation 
coefficient (r) of 0.377. This positive correlation indicates a direct relationship, though the strength is low, as the r-value 
falls between 0.20 and 0.399. 

These results are in line with the study by Oktorika et al., which found that the majority of participants (53.4%) 
had abnormal BMI, and only 46.6% had normal BMI. Participants with abnormal BMI were more likely to experience 
dysmenorrhea. Statistical analysis in their study yielded a significant p-value of 0.001 (p ≤ 0.05), suggesting a strong 
relationship between BMI and dysmenorrhea. Higher incidence of dysmenorrhea among women with abnormal BMI 
may be due to hormonal imbalances, specifically elevated levels of prostaglandins, which cause uterine muscle spasms 
due to their similarity to natural fats in uterine tissue.22 

Nuraini et al. also found a significant relationship between nutritional status and dysmenorrhea (p = 0.042). 
Their results indicated that moderate-intensity dysmenorrhea was predominantly observed in overweight participants, 
who were 5.508 times more likely to experience dysmenorrhea than those with normal nutritional status.24 Being 
overweight may increase dysmenorrhea risk because excess adipose tissue can cause hyperplasia of blood vessels in 
female reproductive organs, impeding blood flow during menstruation. Additionally, high levels of fatty acids in the body 
may inhibit progesterone production during the luteal phase, leading to elevated prostaglandin levels and resulting in 
uterine muscle spasms.25 

Harahap et al. also reported a significant correlation between BMI and dysmenorrhea (p = 0.000). Women with 
low BMI tend to have lower body fat, calorie intake, and weight, which may disrupt the pulsatile secretion of gonadotropin 
from the pituitary gland, essential for reproductive hormone production, leading to dysmenorrhea. Conversely, elevated 
BMI is associated with increased prostaglandin levels, which in turn cause uterine muscle spasms. Additionally, excess 
body fat may lead to elevated estrogen levels due to androgen conversion.26 

Women with low BMI may experience dysmenorrhea due to insufficient caloric intake and low fat mass, which 
impair gonadotropin secretion. Meanwhile, those with high BMI often show elevated prostaglandin levels and increased 
estrogen production due to adipose tissue–induced conversion of androgens. Estrogen, which is synthesized in the 
ovaries, adrenal glands, placenta, and adipose tissue, can increase with body weight. As fat mass increases, so does 
androgen production, which is converted into estrogen. This elevation stimulates GnRH secretion, subsequently 
increasing LH and FSH levels, which trigger follicular development and ovulation. Hormonal imbalances during this 
process can interfere with ovulation, increasing the risk of dysmenorrhea. Low BMI may lead to insufficient estrogen 
levels due to reduced fat mass, further exacerbating menstrual pain intensity.27 

This study has several limitations. First, the sample size of only 60 participants may not accurately represent 
the broader population. Additionally, coordinating participants from the larger population was challenging, resulting in 
uneven questionnaire distribution during the sample selection phase. The use of a cross-sectional design also limits the 
ability to assess causality, as exposure and outcomes are measured simultaneously. 

To address these limitations, future research should consider increasing the sample size to better represent the 
broader population, improving coordination for more equitable questionnaire distribution, and adopting a longitudinal 
study design to allow for deeper exploration of the temporal relationship between variables. 

The findings of this study may not be generalizable to female students in other universities or to the general 
female population. Although a significant association was found between BMI and dysmenorrhea, with a positive 
direction and low correlation strength, broader generalizations require further studies involving more representative and 
diverse samples. Such research would provide more accurate insights into the relationship between BMI and 
dysmenorrhea among female university students and women in general. 
 
Conclusion 

There is a significant relationship between body mass index (BMI) and the intensity of menstrual pain 
(dysmenorrhea) among female students of the Faculty of Medicine at Udayana University. The direction of this 
relationship is positive, indicating that a higher BMI is associated with increased dysmenorrhea intensity. However, the 
strength of the correlation falls within the low category. These findings suggest that students with higher BMI tend to 
experience more intense menstrual pain. This implication underscores the need for more effective prevention and 
management strategies for dysmenorrhea among female students. 

It is important for students, faculty members, and healthcare providers to increase awareness regarding the 
importance of maintaining a healthy body weight and adopting an active lifestyle to help reduce the risk of experiencing 
more severe dysmenorrhea. Furthermore, this study highlights the necessity of an interdisciplinary approach—
encompassing medicine, nutrition, and reproductive health—to holistically optimize female students’ reproductive 
health. 
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