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Abstract  
Background: Menstrual cycle disorders are prevalent among women of reproductive age 
and may be influenced by nutritional and metabolic factors. Body mass index (BMI) and 
blood glucose levels play important roles in hormonal regulation and reproductive 
function.  
Objective: This study examined the association between blood glucose levels and body 
mass index with menstrual cycle patterns among female medical students at Universitas 
Syiah Kuala.  
Methods: An analytical cross-sectional study was conducted among 249 female medical 
students from the 2022–2024 cohorts using quota sampling. Data were collected from 8 
- 16 September 2025. Menstrual cycle patterns were assessed using an online menstrual 
diary based on International Federation of Gynecology and Obstetrics criteria. Blood 
glucose levels were measured using random blood glucose testing, and BMI was 
calculated from measured weight and height. Associations were analyzed using Spearman 
rank correlation and ordinal logistic regression. 
Results: Most participants had normal blood glucose levels (61.8%) and normal BMI 
(44.6%). Normal menstrual cycles were reported by 57% of participants. Blood glucose 

levels were significantly associated with menstrual cycle patterns (p = 0.022; rₛ = 0.145). 

BMI was also significantly associated with menstrual cycle patterns (p = 0.038; rₛ = 0.132). 
The correlation coefficients indicated weak positive relationships between blood glucose 
levels and BMI with menstrual cycle. Multivariate analysis showed that BMI (OR = 5.06) 
had a stronger association with menstrual cycle disturbances than blood glucose levels 
(OR = 4.66).  
Conclusion: Blood glucose levels and body mass index are significantly associated with 
menstrual cycle patterns, with BMI identified as the dominant factor. Maintaining optimal 
nutritional and metabolic status may support menstrual health in young women. 
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Introduction 

 

Puberty is a complex developmental phase involving physiological, morphological, and 

psychological changes that occur naturally. In adolescent girls, puberty is marked by 

menarche, which represents the onset of the menstrual cycle and reflects maturation of 

the reproductive system.1 However, menstrual cycle disorders remain a common 

reproductive health problem among women of reproductive age worldwide. The World 

Health Organization reported that the global prevalence of menstrual cycle irregularities 

reaches approximately 38.45%, indicating a substantial public health concern.2 In 

Indonesia, data from the 2018 National Basic Health Research (Riskesdas) showed that 

11.7% of adolescent girls experienced irregular menstruation.3 

Menstrual cycle irregularities are multifactorial in nature. Hormonal imbalance, 

psychological stress, unhealthy dietary patterns, and certain medical conditions affecting 

reproductive function have been identified as contributing factors.4 In addition, metabolic 

status and nutritional status commonly assessed through blood glucose levels and body 

mass index (BMI) play crucial roles in regulating reproductive hormones.5 Disruption in 

metabolic homeostasis may interfere with the hypothalamic–pituitary–ovarian (HPO) 

axis, leading to alterations in ovulation and menstrual regularity.6 

Abnormal blood glucose levels can be broadly categorized into hyperglycemia and 

hypoglycemia. Hyperglycemia, defined as elevated blood glucose beyond normal limits, 

is a hallmark of diabetes mellitus.7 According to the World Health Organization, the 

number of individuals with diabetes mellitus in Indonesia is projected to increase from 

8.4 million in 2000 to 21.3 million by 2030, with a potential two- to threefold increase by 

2035. Data from Riskesdas 2013 reported a diabetes mellitus prevalence of 2.1% among 

individuals aged 15 years and older, highlighting the growing burden of metabolic 

disorders in young and productive populations.8 

Nutritional status, as reflected by BMI, is another important determinant of 

reproductive health.9 Riskesdas 2018 reported that among adults aged over 18 years in 

Indonesia, 9.3% were underweight, 13.6% were overweight, and 21.8% were obese.3 

Furthermore, inadequate dietary intake remains prevalent; approximately 95.7% of 

individuals aged 20–24 years did not meet recommended fiber intake, while nearly half 

of the population consumed high-fat foods one to six times per week. These dietary 

patterns contribute to nutritional imbalance and increase the risk of metabolic 

disturbances, including abnormal BMI and impaired glucose regulation.3 

Several studies have demonstrated a potential association between blood glucose 

levels and menstrual cycle disturbances. Elevated blood glucose may affect ovulatory 

function and hormonal balance, thereby increasing the risk of menstrual irregularities. 

Previous research reported that women with abnormal blood glucose levels had a 

significantly higher risk of experiencing menstrual cycle disorders.10 Similarly, abnormal 

BMI both underweight and overweight/obesity has been linked to menstrual irregularities 

through mechanisms involving altered estrogen production, insulin resistance, and 

ovarian dysfunction. Nevertheless, findings across studies remain inconsistent, with some 

reporting no significant association between BMI and menstrual cycle patterns.11 

Given the increasing prevalence of metabolic disorders and nutritional imbalance 

among young women, particularly university students, further investigation is warranted. 

Medical students are particularly vulnerable to metabolic and reproductive health 

disturbances due to high academic demands, irregular sleep patterns, psychological stress, 

and inconsistent dietary habits. These factors may contribute to metabolic dysregulation, 
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including impaired glucose metabolism and abnormal body mass index, which in turn can 

disrupt hormonal balance and menstrual function. Given that menstrual irregularities may 

reflect underlying endocrine or metabolic disturbances, early identification of these risk 

factors in medical students is essential to prevent long-term reproductive and metabolic 

complications.12 Therefore, this study aimed to examine the association between blood 

glucose levels and body mass index with menstrual cycle patterns among female medical 

students at Universitas Syiah Kuala, with the expectation that the findings may contribute 

to early preventive strategies in reproductive and nutritional health. 
 

Methods 

 

This study employed an analytical observational design with a cross-sectional approach. 

The research was conducted at the Medical Education Program, Faculty of Medicine, 

Universitas Syiah Kuala, from 8 to 16 September 2025. The study population consisted 

of all active female medical students from the 2022, 2023, and 2024 cohorts, totaling 510 

students. The sample size was determined using the Slovin formula with a 5% margin of 

error, resulting in a minimum required sample of 249 participants. Quota sampling was 

applied to ensure proportional representation from each cohort. The sampling technique 

employed in this study was quota sampling, selected due to limited access to a 

comprehensive population sampling frame. In addition, this method enabled the 

researchers to ensure proportional representation across each academic cohort. Although 

quota sampling is categorized as a non-probability sampling technique, the determination 

of quotas was based on the actual population distribution, thereby minimizing the 

potential for selection bias. 

Inclusion criteria were active female medical students from the 2022–2024 cohorts 

who agreed to participate in the study. Exclusion criteria included participants who were 

currently using hormonal medications (such as clomiphene, progestin, oral contraceptive 

pills, metformin, bromocriptine, or gonadotropins), had a physician-diagnosed 

reproductive system disorder (including cervical cancer, ovarian tumors, polycystic ovary 

syndrome, or endometriosis), were married, or had moderate to high stress levels based 

on the Depression Anxiety Stress Scale–42 (DASS-42). 

This study was approved by the Ethics Committee of Universitas Syiah Kuala (Ethical 

Approval No. 175/EA/FK/2025). All participants provided informed consent prior to data 

collection, and confidentiality of personal data was strictly maintained. Primary data were 

collected through both questionnaire-based and direct measurements. Menstrual cycle 

patterns were assessed using an online menstrual diary form based on the International 

Federation of Gynecology and Obstetrics (FIGO) menstrual cycle parameters. The 

menstrual cycle was classified as normal, frequent (<24 days), infrequent (>38 days), or 

amenorrhea (absence of menstruation).13 

Blood glucose levels were measured directly using random blood glucose testing and 

classified according to national and international guidelines as normal (<140 mg/dL), 

prediabetes (140–199 mg/dL), or diabetes (≥200 mg/dL).14 Body weight and height were 

measured directly using standardized instruments, and body mass index (BMI) was 

calculated as weight (kg) divided by height squared (m²). BMI was categorized according 

to the Asia-Pacific classification into underweight (<18.5 kg/m²), normal (18.5–22.9 

kg/m²), overweight (23.0–24.9 kg/m²), obesity class I (25.0–29.9 kg/m²), and obesity 

class II (≥30.0 kg/m²).15 
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The instrument used to measure and interpret blood glucose levels was the Sinocare 

Gluco Check device, which has demonstrated validity and reliability in assessing blood 

glucose concentrations.16 To ensure measurement validity, the Sinocare Gluco Check 

device was calibrated according to the manufacturer’s standard operating procedures 

before data collection commenced.  

Body weight and height were measured to determine Body Mass Index (BMI) 

categories using the following instruments: 

a. A calibrated GEA digital weighing scale, measured in kilograms (kg). 

b. A GEA stature meter for height measurement, with a precision of 0.1 cm. 

 

Menstrual cycle assessment was conducted using the menstrual parameter criteria 

established by the International Federation of Gynecology and Obstetrics (FIGO). Data 

were collected through a self-administered Google Form questionnaire. The menstrual 

cycle was evaluated over the previous three months to determine whether it was normal 

or abnormal. Assessment was based on several key parameters, including frequency, 

regularity, duration of bleeding, and volume of bleeding. In this context, cycle frequency 

was defined as the interval from the first day of the last menstrual period to the first day 

of the subsequent menstrual period. According to FIGO criteria, a normal menstrual cycle 

ranges from 24 to 38 days. In the ordinal logistic regression model, menstrual cycle 

categories were coded numerically in ascending order based on clinical severity (1 = 

normal, 2 = frequent, 3 = infrequent, and 4 = amenorrhea). Higher category values 

represented increasing severity of menstrual disturbance. 

The Depression Anxiety Stress Scales (DASS-42) questionnaire was administered in 

the form of a Google Form to measure respondents’ stress levels. The instrument was 

included alongside the informed consent form to ensure appropriate participant selection 

based on the predefined inclusion and exclusion criteria. 

This study was conducted with the assistance of six enumerators, who were 2022 cohort 

medical students from the Undergraduate Medical Education Program and were not 

included as research participants. Both the principal investigator and the enumerators had 

a clear and comprehensive understanding of the procedures for blood glucose testing and 

anthropometric measurements (body weight and height). This competency was obtained 

through a structured Training of Trainers (ToT) program conducted as part of a 

community service initiative organized by the Faculty of Medicine, Universitas Syiah 

Kuala. 

This study has a limitation in that blood glucose levels were measured only once using 

a random assessment, which may not fully represent the participants’ long-term metabolic 

status. 

Data were analyzed using statistical software. Univariate analysis was conducted to 

describe the distribution of respondent characteristics (age and academic cohort), blood 

glucose levels, BMI, and menstrual cycle patterns. Bivariate analysis was performed 

using Spearman rank correlation to assess the association between blood glucose levels 

and BMI with menstrual cycle patterns. Variables with significant associations were 

further analyzed using multivariate ordinal logistic regression to determine the dominant 

factor associated with menstrual cycle disturbances.16 Statistical significance was set at p 

< 0.05. 
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Results 

 

The results of this study are presented according to the characteristics and frequency 

distribution of blood glucose levels, body mass index, and menstrual cycle patterns. 

 
  Table 1. Frequency distribution of respondents 

 

Variable Frequency (n=249) Percentage (%) 

Age (years)   

17 2 1 

18 28 11 

19 63 25 

20 91 37 

21 52 21 

22 13 5 

Cohort Year   

2022 97 39 

2023 64 26 

2024 88 35 

Blood Glucose Level   

Normal (< 140 mg/dL) 154 61.8 

Prediabetes (140-199 mg/dL) 63 25.3 

Diabetes (≥ 200 mg/dL) 32 12.9 

Body Mass Index (BMI)   

Underweight (<18,5) 27 10.8 

Normal (18,5-22,9) 111 44.6 

Overweight (23-24,9) 34 13.7 

Obesity class I (25-29,9) 48 19.3 

Obesity class II (≥30) 29 11.6 

Menstrual Cycle   

Normal 142 57 

Frequent (<24 days) 33 13.3 

Infrequent (>38 days) 52 20.9 

Amenorrhea (absence of 

menstruation) 

22 8.8 

 

 

Based on Table 1, most respondents were 20 years old, accounting for 91 participants 

(37%), and the majority were from the 2022 cohort (39%). The number of respondents in 

each cohort was determined according to sample size calculations and adjusted to the 

population proportion of each cohort. Based on random blood glucose measurements, 

most respondents had normal blood glucose levels, totaling 154 participants (61.8%), 

while 38.2% had abnormal blood glucose levels, classified as prediabetes or diabetes. The 

largest proportion of participants had a normal body mass index, comprising 111 

participants (44.6%). However, 55.4% of respondents had abnormal BMI, including 

underweight, overweight, and obesity class I–II, indicating that more than half of the 

study population was at risk of body weight imbalance. Normal menstrual cycle patterns 

were the most common, reported by 142 participants (57%). 
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Table 2. Association of blood glucose levels and body mass index with menstrual cycle 
 

Variable 

Menstrual Cycle 
Total 

Spearman rank  

Normal Frequent Infrequent Amenorrhea 
rs p value 

n % n % n % n % n % 

Blood Glucose            

0.145 0.022 
Normal 110 71.4 13 8.4 23 14.9 8 5.2 154 100 

Prediabetes 25 39.7 13 20.6 19 30.2 6 9.5 63 100 

Diabetes 7 21.9 7 21.9 10 31.3 8 25.0 32 100 

BMI             

Underweight  15 55.6 3 11.1 6 22.2 3 11.1 27 100 

0.132 0.038 

Normal weight  84 75.7 10 9.0 14 12.6 3 2.7 111 100 

Overweight  17 50.0 4 11.8 10 29.4 3 8.8 34 100 

Obesity class I  18 37.5 11 22.9 13 27.1 6 12.5 48 100 

Obesity class II  8 27.6 5 17.2 9 31.0 7 24.2 29 100 
 

Table 2 shows that 110 participants (71.4%) with normal blood glucose levels had normal 

menstrual cycles. Spearman correlation analysis revealed a statistically significant 

association between blood glucose levels and menstrual cycle patterns (p = 0.022; rₛ = 

0.145), indicating a positive correlation. The correlation coefficient (r = 0.145) indicates 

a weak positive relationship between blood glucose levels and menstrual cycle, although 

the association was statistically significant (p < 0.05). This finding suggests that higher 

blood glucose levels are associated with an increased likelihood of menstrual cycle 

irregularities among female students. Menstrual cycle categories were coded numerically 

in ascending order based on clinical severity (1=normal, 2=frequent, 3=infrequent, and 

4=amenorrhea). Higher category values represented increasing severity of menstrual 

disturbance.  

 Regarding body mass index, 84 participants (75.7%) with normal BMI had normal 

menstrual cycles, while 31% of participants with obesity class II experienced infrequent 

menstrual cycles. Spearman rank correlation analysis demonstrated a statistically 

significant association between BMI and menstrual cycle patterns (p = 0.038; rₛ = 0.132). 

The correlation coefficient (r = 0.132) indicates a weak positive relationship between 

BMI and menstrual cycle, although the association was statistically significant (p < 0.05). 

The positive direction of the association indicates that abnormal BMI is associated with 

a greater tendency toward menstrual cycle disturbances. 

 

                   Table 3. Multivariable ordinal regression analysis 

Variable Coefficient (B) OR 95% Cl for OR p value 

Blood Glucose Level 1.538       4.66 2.13 – 10.17 <0.001 

Body Mass Index 1.621        5.06 2.17 – 11.57 <0.001 

 

Table 3 shows that both blood glucose levels and body mass index were significantly 

associated with menstrual cycle patterns (p < 0.05). The odds ratio (OR) for blood glucose 

levels was 4.66, indicating that participants with abnormal blood glucose levels had a 

4.66-fold greater likelihood of experiencing menstrual cycle disturbances compared with 

those with normal blood glucose levels. Meanwhile, the OR for BMI was 5.06, suggesting 

that higher BMI increased the odds of menstrual cycle disturbances by 5.06 times. The 

confidence interval did not cross 1.0, confirming the statistical significance and 

suggesting a meaningful strength of association. Both blood glucose level and BMI 

demonstrated strong positive associations with menstrual cycle disturbances, as reflected 
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by odds ratios greater than 4.0. Among the two variables, BMI showed a slightly higher 

odds ratio, indicating a relatively stronger association with menstrual cycle irregularities 

in this study population. 

 

Discussion 

 

This study investigated the association between blood glucose levels and body mass index 

with menstrual cycle patterns among female medical students at Universitas Syiah Kuala. 

The findings demonstrated that both metabolic status, reflected by blood glucose levels, 

and nutritional status, assessed through BMI, were significantly associated with menstrual 

cycle disturbances. Notably, body mass index showed a stronger association than blood 

glucose levels in multivariate analysis.11 

The majority of participants were aged 17–22 years, with most in late adolescence.17 

At this stage of development, the female reproductive system has generally achieved 

hormonal maturity, which is expected to support regular menstrual cycles. The relative 

homogeneity of age in this study reduces potential confounding related to reproductive 

aging and strengthens the internal validity of the findings. Similar age distributions have 

been reported in previous studies among female medical students, indicating that 

menstrual and metabolic health concerns remain relevant even in young, educated 

populations.18 

Most participants had normal blood glucose levels; however, more than one-third were 

classified as having prediabetes or diabetes.14 This finding highlights an important public 

health concern, as metabolic disturbances are increasingly observed among young 

adults.19 Lifestyle factors commonly encountered in university settings, such as irregular 

eating patterns, high consumption of energy-dense foods, limited physical activity, and 

academic stress, may contribute to impaired glucose regulation.20 The relatively high 

proportion of abnormal blood glucose levels observed in this study underscores the need 

for early metabolic screening in young women.21 

This study found a significant positive association between blood glucose levels and 

menstrual cycle disturbances. The Spearman correlation test demonstrated a statistically 

significant association between blood glucose levels and menstrual cycle patterns among 

female students (p = 0.022; p < 0.05), with a correlation coefficient of rs = 0.145. This 

finding indicates a significant yet weak positive relationship between the two variables. 

Participants with higher blood glucose levels were more likely to experience abnormal 

menstrual cycles, including infrequent cycles and amenorrhea.22 This finding is consistent 

with previous studies reporting that abnormal glucose metabolism increases the risk of 

menstrual irregularities.23 From a physiological perspective, hyperglycemia is closely 

linked to insulin resistance, which plays a key role in reproductive endocrinology. Insulin 

resistance leads to compensatory hyperinsulinemia, which can stimulate ovarian 

androgen production and disrupt follicular development, thereby impairing ovulation and 

menstrual regularity.24 

Additionally, chronic hyperglycemia may interfere with the hypothalamic–pituitary–

ovarian axis by altering gonadotropin secretion and reducing estrogen receptor 

expression.25 Oxidative stress induced by elevated glucose levels has been suggested to 

impair hormonal signaling pathways essential for normal menstrual regulation.26 These 

mechanisms provide a plausible biological explanation for the observed association 

between blood glucose levels and menstrual cycle disturbances in this study.27 
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Body mass index was also significantly associated with menstrual cycle patterns, with 

abnormal BMI increasing the likelihood of menstrual irregularities.28 The statistical 

analysis yielded a p-value of 0.038 and a Spearman correlation coefficient (rs) of 0.132. 

These results indicate a statistically significant association between the two variables, 

with the strength of correlation classified as weak. Participants with normal BMI showed 

the highest proportion of regular menstrual cycles, supporting the role of balanced 

nutritional status in maintaining reproductive hormonal stability. In contrast, both 

underweight and overweight/obese participants exhibited higher rates of menstrual 

disturbances.29 

In individuals with overweight and obesity, excess adipose tissue increases peripheral 

aromatization of androgens to estrogens, leading to hormonal imbalance and disrupted 

feedback mechanisms within the hypothalamic–pituitary–ovarian axis.15 Obesity is also 

strongly associated with insulin resistance, further exacerbating hormonal dysregulation 

and increasing the risk of ovulatory dysfunction. These mechanisms may explain the 

higher prevalence of infrequent menstrual cycles and amenorrhea observed among 

participants with obesity in this study.30 

Conversely, underweight participants also demonstrated a tendency toward menstrual 

irregularities.6 Insufficient body fat reduces estrogen production, which may suppress 

gonadotropin-releasing hormone secretion and subsequently decrease luteinizing 

hormone and follicle-stimulating hormone levels.31 This hormonal suppression can 

impair follicular maturation and ovulation, leading to irregular or absent menstruation. 

These findings highlight that both extremes of nutritional status can negatively affect 

menstrual health.32  

A more critical comparison with previous studies reveals both consistencies and 

inconsistencies in findings regarding the association between BMI and menstrual cycle 

patterns. Several studies have reported that elevated BMI is significantly associated with 

menstrual irregularities, potentially due to altered estrogen production, insulin resistance, 

and disruption of the hypothalamic–pituitary–ovarian axis. However, other studies have 

found no significant relationship, suggesting that the association may be influenced by 

differences in study design, population characteristics, sample size, lifestyle factors, and 

methods used to classify menstrual abnormalities. These discrepancies highlight the 

multifactorial nature of menstrual cycle regulation and indicate that BMI alone may not 

fully explain variations in menstrual patterns across different populations. 

Multivariate analysis revealed that BMI had a stronger association with menstrual 

cycle disturbances than blood glucose levels. This suggests that nutritional status may 

play a more dominant role in influencing menstrual regularity among young women.33 

While blood glucose levels reflect metabolic function at a given time, BMI represents 

longer-term nutritional and energy balance, which may exert a more sustained effect on 

reproductive hormonal regulation.34 

The findings of this study have important implications for reproductive and nutritional 

health promotion among female university students.35 Early identification of abnormal 

BMI and impaired glucose regulation may allow for timely lifestyle interventions aimed 

at improving dietary habits, physical activity, and metabolic health.36 Such interventions 

may contribute not only to the prevention of metabolic diseases but also to the 

preservation of normal menstrual function and overall reproductive health.37 

Several limitations should be considered when interpreting these findings. The cross-

sectional design precludes causal inference, and blood glucose levels were assessed using 

a single random measurement, which may not fully capture long-term glycemic status.38 
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Additionally, other potential confounding factors such as detailed dietary intake, physical 

activity levels, and sleep patterns were not assessed.39 Future studies are encouraged to 

incorporate longitudinal designs, repeated metabolic measurements, and more 

comprehensive lifestyle assessments to better elucidate causal relationships.40 

 

Conclusion 

 

This study demonstrates that both blood glucose levels and body mass index are 

significantly associated with menstrual cycle patterns among female medical students at 

Universitas Syiah Kuala with the strength of correlation classified as weak. Participants 

with elevated blood glucose levels were more likely to experience menstrual cycle 

disturbances, indicating the role of metabolic dysregulation in reproductive health. 

Similarly, abnormal body mass index, including both underweight and 

overweight/obesity, was associated with an increased likelihood of menstrual 

irregularities. 

Multivariate analysis revealed that body mass index had a stronger association with 

menstrual cycle disturbances compared to blood glucose levels, suggesting that long-term 

nutritional status plays a dominant role in influencing menstrual regularity. These 

findings highlight the importance of maintaining balanced nutritional status and 

metabolic health to support normal reproductive function in young women. 

 

Recommendation 

 

1. For Female Students : Female university students are encouraged to adopt healthy 

dietary patterns, engage in regular physical activity, and maintain a balanced lifestyle to 

support normal body mass index and stable blood glucose levels, thereby promoting 

regular menstrual cycles. 

2. For Educational Institutions and Campus Health Services: Universities and campus 

health providers should implement routine health education programs focusing on 

reproductive health, nutrition, and metabolic screening, including body mass index 

assessment and basic glucose monitoring, to enable early detection and prevention of 

menstrual cycle disturbances. 

3. For Healthcare Providers: Healthcare professionals should consider metabolic factors 

and nutritional status during the initial assessment of menstrual cycle disorders, as early 

identification may allow for more targeted and effective interventions. 

4. For Future Research: Future studies are recommended to include repeated or 

longitudinal blood glucose measurements, additional metabolic parameters, and more 

diverse study populations to improve generalizability. Given the relatively high 

prevalence of prediabetes and diabetes observed in this study, further research is needed 

to explore metabolic risk factors for diabetes mellitus among young women. 

 

Conflict of interest  

There was no conflict of interest related to this research. The authors have no personal or 

financial relationship that could influence the judgment or action.  

 

 

 

 

https://doi.org/10.25220/WNJ.V09.i2.0008


World Nutrition Journal 2026, 9(2). DOI: 10.25220/WNJ.V09.i2.0008      
 

World.Nutr.Journal | 104 

Acknowledgements 

 

The authors would like to thank the Faculty of Medicine, Universitas Syiah Kuala, for 

granting permission to conduct this study. We also express our sincere appreciation to all 

female medical students who voluntarily participated in this research. 

 

Author’s contribution 

ASBM contributed to conceptualization, study design, data acquisition, formal analysis, 

interpretation of the results, and drafting of the manuscript; H contributed to supervision, 

methodological guidance, and critical revision of the manuscript for important intellectual 

content; NS contributed to data interpretation, validation of the analysis, and critical 

manuscript review; DM contributed to supervision, academic guidance, and substantial 

revision of the manuscript; CRM contributed to overall research supervision, critical 

intellectual input, and final approval of the version to be published. 

References 

1. Ilham MA, Islamy N, Hamidi S, Sari RDP. Menstrual cycle disorders among adolescents: A 

literature review. Journal of Professional Nursing Research. 2022;5(1):185–192. 

2. World Health Organization. World Health Statistics. Switzerland: WHO Press; 2015. 

3. Ministry of Health of the Republic of Indonesia. National Report of Basic Health Research 

(Riskesdas) 2018. Jakarta: National Institute of Health Research and Development; 2018. p. 

362–365. 

4. Amalia IN, Budhiana J, Sanjaya W. Association between stress and menstrual cycle disorders 

among adolescent girls. Wacana Kesehatan Journal. 2023;8(2):75. 

5. Mulyani TD, Ladyani F. Association between body mass index and menstrual cycle among 

female medical students at Malahayati University. Journal of Medical and Health Sciences. 

2016;3(1):1–12. 

6. Sherwood L. Human Physiology: From Cells to Systems. 9th ed. Jakarta: EGC Medical 

Publisher; 2019. p. 806–826. 

7. Dewi NH, Rustiawati E, Sulastri T. Analysis of factors influencing hyperglycemia among 

patients with type 2 diabetes mellitus. Journal of Nursing Science. 2021;2(3):27–35. 

8. Tiurma JR, Syahrizal. Central obesity and hyperglycemia among regional government 

employees. Higeia Journal of Public Health Research and Development. 2021;5(3):354–364. 

9. Hasibuan EAU, Pangkahila E, Doda DV. Association between body mass index and menstrual 

cycle among medical students. Medical Scope Journal. 2025;8(1):83–88. 

10. Primadina MA. The effect of the menstrual cycle on blood glucose levels. J Majority. 

2015;4(3):65–70. 

11. Nurpratiwi Y, Sartika M, Setiawati Y, Masnan T. Association of blood glucose and body mass 

index with menstrual cycle disorders among female students. Citra Delima Scientific Journal. 

2024;8(1):8–13. 

12. Nikarli M, Putri DC, Aprilia NI, A’ini Q, Dewi AC, Sihombing KDY, et al. The Impact of 

Academic Stress on Dietary Patterns and Nutritional Requirements Among Students: A Case 

Study at the Faculty of Medicine, Universitas Negeri Semarang. Journal of Analysis. 

2024;3(2):164–176. 

13. Munro MG, Critchley HOD, Fraser IS. The FIGO systems for normal and abnormal uterine 

bleeding and classification of causes of abnormal uterine bleeding in the reproductive years. 

International Journal of Gynecology & Obstetrics. 2018;393–408. 

14. Kshanti IAM, Wibudi A, Sibarani RP, Saraswati MR, Dwipayana IMP. Guidelines for self-

monitoring of blood glucose. 1st ed. Indonesian Endocrinology Association (PERKENI); 

2021. p. 1–29. 

https://doi.org/10.25220/WNJ.V09.i2.0008


World Nutrition Journal 2026, 9(2). DOI: 10.25220/WNJ.V09.i2.0008      
 

World.Nutr.Journal | 105 

15. Minister of Health of the Republic of Indonesia. National clinical practice guidelines for the 

management of adult obesity. Jakarta; 2025. p. 12–20. 

16. Li X, Zheng S, Pan S, Yan T, Di J, Yang Y, Cheng J. Accuracy Evaluation of Five Blood 

Glucose Monitoring Systems in Patients from Different Departments. Exp Clin Endocrinol 

Diabetes. 2020;128(4):210-215. 

17. Sugiyono. Quantitative, Qualitative, and R&D Research Methods. Bandung: CV Alfabeta; 

2013. p. 230–287. 

18. Ministry of Health of the Republic of Indonesia. Regulation on age classification. Jakarta; 

2009. p. 4–5. 

19. Sinaga OL, Herdiman J. Association between stress and irregular menstrual cycles among 

female medical students. Ebers Papyrus Journal. 2023;29(2):30–38. 

20. Harleli N, Yunawati I. Association between nutritional knowledge, dietary patterns, and 

nutritional status among university students. Indonesian Journal of Nutrition and Health. 

2023;3(4):146–151. 

21. Young WF, Netter FH, Machado CAG. The Netter Collection of Medical Illustrations: 

Endocrine System. 2nd ed. Rochester: Elsevier; 2011. p. 129–140. 

22. Masharani U, McPhee SJ. Pancreatic hormones and diabetes mellitus. In: Greenspan’s Basic 

& Clinical Endocrinology. 10th ed. San Francisco: McGraw-Hill; 2018. p. 596–606. 

23. Cone RD, Elmquist JK. Neuroendocrine control of energy stores. In: Williams Textbook of 

Endocrinology. 14th ed. Philadelphia: Elsevier; 2020. p. 1587–1592. 

24. Greenstein B, Wood D. The Endocrine System at a Glance. 3rd ed. London: Wiley; 2011. p. 

82–102. 

25. Barrett KE, Boitano S, Barman SM, Brooks HL. Ganong’s Review of Medical Physiology. 

24th ed. Jakarta: EGC; 2014. p. 673–690. 

26. Putri BOK. Profile of textbook misconceptions on enzyme and cellular metabolism concepts 

among senior high school students. Bioedu Journal. 2018;7(3):468–477. 

27. Buse JB, Polonsky KS, Burant CF. Type 2 diabetes mellitus. In: Williams Textbook of 

Endocrinology. 14th ed. Philadelphia: Elsevier; 2020. p. 1388–1392. 

28. Hall JE. Guyton and Hall Textbook of Medical Physiology. 13th ed. Singapore: Elsevier; 2019. 

p. 567–580. 

29. Klein S, Fabbrini E, Romijn JA. Obesity. In: Williams Textbook of Endocrinology. 14th ed. 

Philadelphia: Elsevier; 2020. p. 1605–1611. 

30. Fitria R. Effect of obesity on menstrual cycle among adolescents. Journal of Midwifery 

Science. 2021;10(2):70–74. 

31. Taylor HS, Pal L, Seli E. Speroff’s Clinical Gynecologic Endocrinology and Infertility. 9th ed. 

Philadelphia: Lippincott Williams & Wilkins; 2020. p. 199–217. 

32. Norlina S. Association between body mass index and menstrual cycle among midwifery 

students. Suaka Insan Nursing Journal. 2022;7(1):65–69. 

33. Septiani D, Wirniaty D, Nur F, Siregar M, et al. Association between body mass index and 

menstrual cycle among female medical students. Journal of Health Science Innovation. 

2023;1(4):207–219. 

34. Edmonds DK, Lees C, Bourne T. Dewhurst’s Textbook of Obstetrics and Gynaecology. 9th ed. 
London: Wiley Blackwell; 2018. p. 623–650. 

35. Hoffman BL, Schorge JO, Bradshaw KD, Halvorson LM, Schaffer JI, Corton MM. Williams 

Gynecology. 4th ed. New York: McGraw-Hill; 2020. p. 336–389. 

36. Lewis V. Reproductive Endocrinology and Infertility. 1st ed. New York: CRC Press; 2007. p. 

87–95. 

37. Bulun SE. Physiology and pathology of the female reproductive axis. In: Williams Textbook 

of Endocrinology. 14th ed. Philadelphia: Elsevier; 2020. p. 637–650. 

38. Casanova R, Chuang A, Goepfert AR, Hueppchen NA, Weiss PM, Beckmann CRB, et al. 

Beckmann and Ling’s Obstetrics and Gynecology. 8th ed. Philadelphia: Wolters Kluwer; 2019. 

p. 37–43. 

https://doi.org/10.25220/WNJ.V09.i2.0008


World Nutrition Journal 2026, 9(2). DOI: 10.25220/WNJ.V09.i2.0008      
 

World.Nutr.Journal | 106 

39. Ruqaiyah. Association between body mass index and menstrual cycle among midwifery 

students. Delima Pelamonia Health Journal. 2020;4(1):1–7. 

40. Karisma PA, Kartini A, Pradigdo SF. Nutritional status and menstrual cycle among adolescent 

girls in developing countries: A scoping review. Journal of Public Health. 2025;9(1):1071–

1079. 

41. Andini HY. Association between body mass index and menstrual cycle among female 

university students. Aeromedika Health Journal. 2022;8(2):21–26. 

 
 

 

https://doi.org/10.25220/WNJ.V09.i2.0008

	References

