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Abstract

Background: Female medical students are exposed to high academic stress, irregular sleep, and variable
dietary habits, which may affect hormonal balance and menstrual health. This study examines the relationship
between diet, sleep patterns, and menstrual cycle characteristics in this population.

Aims: The present study reveals the interconnectedness between diet, sleep pattern and menstrual cycle
among female medical students

Study Design: A simple cross-sectional study using a structured questionnaire regarding demographic
information, diets, sleep pattern, menstrual cycle and also the history of initial menarche.

Place and Duration of Study: Study conducted in the Faculty of Medicine, Universitas Kristen Indonesia,
Jakarta-Indonesia. from October 2025 until April 2026.
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Methodology: Using simple random sampling methods, sampling technique will be related to the
determination of the number of sample using the Slovin formula to estimate population proportion, where
population size=112 and acceptable margin error (¢)= 5% and the number of respondents using Slovin's
formula is calculated as 87.5, rounded into 88. All data obtained from electronic structured questionnaire
consist of demographic, diet pattern, sleep pattern and menstrual cycle pattern. All instrument has been tested
for validity and reliability. Electronic data then collected and analyzed further using Chi-square (p= 0.05).
Results: Most respondents had good diets, good sleep patterns, and regular menstrual cycles. Bivariate
analysis showed no association between age at menarche and menstrual cycle (p=0.250), diet and menstrual
cycle (p=0.391), or sleep patterns and menstrual cycle (p=0.391).

Conclusion: Age of menarche, diet, and sleep patterns are not related to the menstrual cycle, so other factors
likely play a greater role in influencing the menstrual cycle.

Keywords: Physiology, menarche; adolescent; calorie; hormonal; nutrition.
1. Introduction

The interconnectedness between diet, sleep, and the menstrual cycle is a bidirectional, cyclical relationship
where each factor acts as both a modulator and a recipient of the others. Poor diet and restricted calorie intake
can disrupt sleep and hormonal balance, leading to irregular cycles, while the hormonal shifts of the cycle itself
affect sleep quality and nutritional needs (Daroedono et al., 2024, Sinha et al., 2017).

Female adolescents are prone to hormone-related issues due to puberty-driven fluctuations in estrogen,
progesterone, and androgens, often causing mood swings, menstrual irregularities (affecting 75% of teens),
acne, and weight changes (Soewangsa et al., 2024). Puberty triggers corticolimbic restructuring, increasing
emotional reactivity. Common concerns include PMS, PMDD, and PCOS, alongside increased sensitivity to
social pressure, e.g., as medical students (Yarlagadda et al., 2025, Zehra & Patangay, 2022).

Female adolescents in medical school face unique challenges and opportunities, with women now comprising
over 54% of medical students, bringing increased gender diversity to the field (Mazza et al., 2025).
Unfortunately, female medical students frequently encounter significant, often hidden, challenges due to female
hormone-related conditions (such as PCOS, endometriosis, PMDD, or severe PMS) which are exacerbated by
the intense stress and irregular hours of medical training that may directly impact their diet, sleep quality, and
academic performance, physical, and emotional well-being, often leading to reduced quality of life and, in some
worse case scenario, forcing them to consider leaving the medical profession. The aim of this study was to
reveal the interconnectedness between diets, sleep pattern and menstrual cycle among female medical students.

2. Material and Methods

This study used an observational analytical design with a cross-sectional approach. The study was conducted at
the Faculty of Medicine, Universitas Kristen Indonesia, from October 2025 to April 2026. The study population
consisted of all 112 female students of the Faculty of Medicine, Universitas Kristen Indonesia, class of 2023.
The sample size (n) determined using the Slovin formula and a probability sampling technique using a simple
random sampling method. the number of respondents using Slovin's formula with preffered margin error 5% and
total respondent number 112, as follow.

N

n= ————=
14+N(e)?

Where
n= The required sample size
(N)= total population (112)

e= acceptable margin of error (0.05)

and the result is calculated as 87.5, rounded into 88.
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The inclusion criteria for this study were female students of the Faculty of Medicine, Universitas Kristen
Indonesia, graduating class of 2023 who were willing to participate. Exclusion criteria included respondents
with a history of reproductive system disorders, such as polycystic ovary syndrome (PCOS), secondary
amenorrhea, or thyroid disorders, and respondents undergoing therapy that could affect the menstrual cycle. The
study variables included age at menarche, diet, and sleep patterns as independent variables, and menstrual cycle
as dependent variables. The research instrument was a structured questionnaire consisting of three sections: diet,
sleep patterns (using characteristics questionnaire, the Pittsburgh Sleep Quality Index or PSQI), and menstrual
cycle. Measurements were conducted using a five-point Likert scale. The instruments were tested for validity
and reliability before being used in the study.10 Data collection was conducted online using Google Forms.
Data analysis was performed univariately to describe respondent characteristics and bivariately using the Chi-
Square test with a significance level of p<0.05.

3. Results and Discussion

This research, with a population of female medical students as subjects, was conducted on a total of 107
respondents, which exceeds the number of respondents according to the calculation results, which was only 88
people. The results are presented in narrative and tabular form with statistical analysis in the following section.

The mean age of our respondents is 20.35 years old, with the youngest is 19 years old and the oldest is 23 years
old. Similar study conducted previously by Angelina and Sari (2025) also obtain almost similar mean age (20.29
years old) (Angelina & Sari, 2025). The median age of female medical students in Indonesia typically estimated
ranges between 19 and 22 years old. This age range aligns directly with the standard timeline of undergraduate
medical education in Indonesia, where the majority of students enter university right after high school and spend
roughly 3.5 to 5 years completing their preclinical phases before entering clinical clerkship phases. to 21) years.
Studies on Indonesian medical students indicate that female students generally achieve higher Grade Point
Averages (GPAs) and academic performance than their male counterparts (Daroedono, et al., 2024, Sethi, et al.,
2024, Bhatti, et al., 2023).

Our data at least contributes to the bulk of science regarding female medical student diet and sleep pattern
combined with age of menarche which is highly valuable. In academic literature, the intersection of these
specific factors is a critical and growing area of study. The unique, high-stress lifestyle of medical students
provides an excellent model to understand how chronic sleep deprivation and dietary habits impact female
reproductive health and hormone regulation. Not to mention thathe context of its specificity among Indonesian
medical students, which may show its own pattern when compared with other countries or other scientific fields.

Table 1. Age, age of menarche, diet pattern, sleep pattern and menstrual cycle data of respondents

(n=107)
Description of respondents (n=107) n %
Age (years) 19 7 6.5
20 67 62.6
21 22 20.6
22 10 9.3
23 1 0.9
Age of menarche <12 29 27.1
>12 78 72.9
Dietary pattern Good 96 89.7
Poor 11 10.3
Sleep pattern Good 96 89.7
Poor 11 10.3
Menstrual cycle Regular 89 83.2
Irregular 18 16.8

The age of menarche for most of our respondents is >12 years old (n=78 respondents, or 72.9%) and this is in
line with result of Indonesia’s Basic Health Research in 2018 which reveals that the average age of menarche in
Indonesia is 13 years (20,0%), with an earlier occurrence at the age of less than nine years and some later up to
20 years (Yani, et al., 2023). Menarche is actually a milestone denoting a female's first menstrual bleeding,
signaling the onset of potential reproductive capacity (Lacroix, et al., 2023). The history of menarche is defined
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by a significant drop in its onset age over the past century, establishing a direct link to how the modern
menstrual cycle matures (Papadimitriou, 2016). The average age of menarche (the first period) among female
medical students generally ranges between 12.4 to 12.9 years. Studies consistently show that medical students,
like other young women, with early menarche have a higher likelihood of experiencing longer bleeding
durations and dysmenorrhea (menstrual pain) later in life (Elah Sadiqi & Salih, 2024).

Regarding diet pattern, 96 respondents (89.7%) claimed that they had good diet pattern. Compared to a similar
study conducted among 165 medical students in Bali, Indonesia, only 53.9% respondents exhibited dietary
pattern close to the recommended dietary allowance (RDA) (Wijaya, et al., 2024). Dietary or eating patterns
directly dictate a medical student's academic achievement (Fatima, et al., 2024, Ali, et al., 2023), physical health
(Carcoana, et al., 2024), future health risk (Ahlawat, et al., 2024), self-esteem (Kosendiak, et al., 2024) and
future professional credibility which may become the initial object of observation when patient initially met a
doctor or in other word, patient’s trust and perception (Jetly et al., 2020, Bleich, et al., 2013). In Indonesia,
where students face rigorous clinical rotations and the commonly found "triple burden" of malnutrition
(undernutrition, micronutrient deficiencies like anemia, and over nutrition) among adolescents, a balanced diet
is critical for maintaining cognitive function, preventing burnout, and avoiding stress-induced gastritis.

In case of sleep pattern, 96 respondents (89.7%) admit that they had good sleep pattern. The results we obtained
were very superior when compared with the findings of Wei et al through a similar study, that only 23.8% had
good sleep quality (Wei, et al.,, 2025). The fact regarding sleep patterns among medical students are
characterized by a high prevalence of poor sleep quality (Paceli, et al., 2022), insomnia related exams (Qasim, et
al., 2021), and irregular schedules. Which affect overall well-being (Fischer, et al., 2020). Driven by heavy
academic loads and clinical rotations (Siagian, 2022), these disrupted habits lead to severe daytime sleepiness
(Oliveira, et al., 2025), unbearable fatigue (Uyar, et al., 2016), reduced learning concentration (Paceli, et al.,
2022), and mental health challenges (Vidovié, et al., 2025).

Further bivariate analysis conducted between factor age of menarche, diet pattern and sleeping pattern vs
menstrual cycle, as presented in Table. 2

Table 2. Bivariate analysis between factor age of menarche, diet pattern and sleeping pattern vs
menstrual cycle

Menstrual cycle n p-value
Regular (%) Irregular (%)

Age of menarche < 12 years old 22 (75.9%) 7 (24.1%) 29  0.250
> 12 years old 67 (85.9%) 11 (14.1%) 78

Dietary pattern Good 81 (84.4%) 15 (15.6%) 9%  0.391
Poor 8 (72.7%) 3 (27.3%) 11

Sleep pattern Good 81 (84.4%) 15 (15.6%) 9  0.391
Poor 8 (72.7%) 3 (27.3%) 11

Our findings reveal that, there is no correlation between menarche and menstrual cycle among female medical
student (p =0.250) and this is in line with the result obtained by Akbarzadeh in Iran (Akbarzadeh, et al., 2017).
Even though that early menarche (typically occurring before age 12) is significantly correlated with a higher
prevalence of primary dysmenorrhea (Mammo, et al., 2022) and longer menstrual flow lengths (Song, et al.,
2022). However, among female medical students, academic stress, clinical training, and sleep deprivation
frequently alter these baseline hormonal patterns, often leading to temporary oligomenorrhea (Soewangsa, et al.,
2024) or cycle irregularity (Beroukhim, et al., 2022).

Regarding dietary pattern and menstrual cycle, there is also no correlation between both variables (p =0.391).
On contrary to our findings, Ahmed and Lotfy from Egypt reported that Females medical students with irregular
cycles (p=0.472), heavy menstrual blood flow (p=0.007), and severe dysmenorrhea (p=0.029) also reported
lower adherence to the regular and adequate Mediterranean diet (Ahmed & Lotfy, 2024). Our statistical
analysis is relatively weak due to failure to meet underlying model assumptions and this is perhaps the limitation
of this study.
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Dietary patterns significantly impact the menstrual cycles of female medical students, largely by disrupting
hormonal balances (Mazza, et al., 2024). Unfortunately, in the context of medical student, a study from Texas,
United States revealed a decline in meal regularity, balanced meal structures, and food access since the start of
medical school (Yarlaggada, et al., 2025). Frequent consumption of junk food which contains trans/saturated
fats causes hormonal imbalances by altering estrogen and progesterone levels (Mazza, et al., 2024, Latif, et al.,
2022). This significantly elevates the risk of premenstrual syndrome (PMS) and dysmenorrhea (Zehra &
Patangay, 2023, Latif, et al., 2022).

Micronutrient Deficiencies due to low intakes of vital micronutrients (e.g., calcium, vitamin D, and zinc) are
also directly associated with an increased likelihood of menstrual irregularities (Matsas, et al., 2023) and severe
pain (Saei Ghare Naz, et al., 2020). Furthermore, Nutritional Status (BMI), both underweight and overweight
BMIs—often exacerbated by poor dietary habits or irregular eating schedules—disrupt the hypothalamus-
pituitary-ovarian (HPO) axis (Dobranowska, et al., 2024, Lonardo, et al., 2024). This can lead to amenorrhea
(absence of periods) or heavy bleeding called secondary amenorrhea (Lord, et al., 2024). High-stress academic
environments (Aljaber, et al., 2019) or other social condition (Maity, et al., 2022) often lead to poor eating
habits—such as skipping meals, consuming excessive simple sugars, and high fast-food intake (Yarlagadda, et
al., 2025)—which are strongly correlated with dysmenorrhea (painful periods) and menstrual irregularities
(Mazza, et al., 2024, Latif, et al., 2022).

In the context of sleep pattern and menstrual cycle, the result of our study showed no significant correlation (p
=0.391). Our findings supported by Kar &Agrawala which reveal that 60% of women are good sleepers and
40% are bad sleepers in follicular phase. Similarly, 30.67% are good sleepers and 69.33% are bad sleepers in
luteal phase. The reasons are different according to the phase of menstrual cycle. In other words, women do not
sleep similar to men nor do they sleep similar on all the days of their menstrual cycle. Hormonal fluctuations
throughout a woman’s menstrual cycle heavily influence her sleep pattern (Rugvedh, et al., 2023). Rising
estrogen typically promotes better rest (Joffe, et al., 2011), while upswing in progesterone act as a sedative that
can cause daytime fatigue (Andersen, et al., 2006). Conversely, poor or inconsistent sleep can increase cortisol
and disrupt the hormonal signals required for regular menstrual cycles (Kim, et al., 2015). Awareness of this
condition among the women population, change in life style and seeking medical help whenever necessary is
highly recommended. Our study limitations are the reliance on self-reported data (introducing recall bias) and
also perhaps cross-sectional designs (making it difficult to prove causation), and the confounding influence of
other socioeconomic and genetic factors which cannot be incorporated in this study and should be explore more
in the future study.

4. Conclusion

Age at menarche, dietary habits, and sleep patterns were not found to be significantly associated with menstrual
cycle characteristics in the present context, suggesting that other determinants may exert a more substantial
influence on menstrual cycle regulation. Medical students represent a particularly vulnerable population with
respect to menstrual cycle irregularities. This association appears to be closely linked to the unique demands of
medical education, including intensive academic workloads, psychological stress, and lifestyle-related factors
that may adversely affect menstrual health. Consequently, factors inherent to the medical academic environment
are likely to play a more prominent role in influencing menstrual cycle patterns among this population.
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