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Menstrual disorders are still a problem which is often found. In Indonesia, the 
prevalence of menstrual cycle disorders in adolescent females is 11.7%. It can occur 
due to several factors; such as, imbalanced nutritional intake, the level of academic 
stress experienced by adolescent, and sleep quality. If menstrual cycle disorders are 
not treated properly, it can affect the quality of life related to health; such as, 
increasing the risk of various uterine cancers, bone fractures and infertility. The aim 
of this study is that to analyze the relationship between protein, fat intake, academic 
stress levels and sleep quality with menstrual cycle in adolescent females at the Al-
Hidayah Islamic Boarding School. This study was a quantitative study by using a cross 
sectional study design. The sampling technique was stratified random sampling with 
a sample size of 104 respondents. Moreover, the data in this study was obtained from 
filling out questionnaires and interviews. Meanwhile, bivariate analysis was 
conducted by using the chi square test. The results of the chi square test shows that 
there is a significant relationship between protein intake (p-value = 0.026) and fat 
intake (p-value = 0.029) with the menstrual cycle. Meanwhile, variables which are not 
related are academic stress level (p-value = 0.0.491) and sleep quality (p-value = 0.5). 
It is expected to be more paid attention to food intake based on balanced nutrition 
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INTRODUCTION 
Adolescence is a transitional phase from 

childhood to adulthood between the ages of 10 - 19 
years (Armayanti et al., 2021). In adolescence phase 
a person will experience puberty. There are very real 
changes during puberty in adolescent females; such 
as, breast development, hips enlargement, and 
menstruation for the first time. 

Menstruation is the discharge of blood, mucus 
and cell debris from the uterine mucosa accompanied 
by periodic and cyclic shedding of the endometrium 
which begins around 14 days after ovulation 
(Paspariny, 2017). Furthermore, the menstrual cycle 
usually ranges from 21 – 35 days with an average 
cycle of 28 days, with menstruation lasting 2 – 8 days 
(Siregar et al., 2022). The menstrual cycle process 
sometimes changes every month which can cause 
problems with menstrual disorders (Satya Sai Shita 
& Purnawati, 2016). Menstrual disorders most 
commonly occur when a person experiences their 
first menstruation that is around 75% of adolescents 
experience menstrual disorders (Moulinda et al., 
2023). Data on the prevalence of menstrual cycle 
disordersbased on WHO in 2017 showed that 45% of 
adolescents experienced menstrual cycle disorders 
while based on Riskedas in 2018 the prevalence of 
15-19 year olds who experienced menstrual 
disorders was 11.7%  (Riskesdas, 2018). 

Menstrual cycle disorders in adolescents can 
occur due to several factors; such as, imbalanced 
nutritional intake. Lack of nutritional intake in 
adolescents can have an impact on reducing 
reproductive function (Noviyanti et al., 2018). 
Moreover, Imbalanced nutritional intake can 
influence menstrual irregularities in adolescents. 
Insufficient protein intake in a person will result in a 
decrease in the peak frequency of Luteinzing 
Hormone (LH) and result in a shortened follicular 
phase which can cause pressure on the ovaries and 
disruption of the menstrual cycle (Purba, 2022). In 
addition, fat intake is a factor which influences the 
menstrual cycle and it has an influence on the 
estrogen hormone. In addition, high fat intake can 
cause fat levels in the body to increase which lead to 

high estrogen secretion. This condition can cause 
menstrual cycle irregularities (Nahdah et al., 2022). 

Another factor which can affect a person's 
menstrual cycle is stress. One type of stress that is 
often experienced by adolescents is academic stress. 
It is a situation where a person cannot face academic 
demands and always perceives these demands as a 
disturbance (Damayanti et al., 2021). 

Conditions of academic stress occur more often 
in adolescents who attend boarding schools 
compared to adolescents who attend non-boarding 
schools. Furthermore, according to research which 
had been conducted by Hidayah's (2020) on 
adolescents who live in dormitories and non-
dormitories at the Samarinda Health Vocational 
School, it shows that the level of academic stress in 
adolescents who live in dormitories is higher 
compared to adolescents who live in non-
dormitories. The result stated that of the 42 
respondents who live in dormitories, 33.3% of 
adolescents experience academic stress while for 
non-dormitory adolescents, 14.3% of the 42 
respondents experience academic stress (Hidayah et 
al., 2020). The prevalence of non-dormitory 
adolescents experiencing academic stress may be 
lower since adolescents who return home will 
receive social support from familiar environments; 
such as, family. Meanwhile, adolescent females who 
live in dormitories experience academic stress due to 
busy boarding school activities, homesick problems, 
piling up school assignments and lots of 
memorization. This academic stress factor can 
influence menstrual cycle irregularities in adolescent 
females. The academic stress experienced by a 
person can affect the failure of the production of 
follicle stimulating hormone in the hypothalamus 
which will cause egg cells not to develop so that the 
hormones estrogen and progesterone will not be 
formed in which can cause menstrual cycle disorders 
(Andriani, 2020). 

Apart from academic stress, adolescent are at 
risk of experiencing sleep problems; such as, lack of 
sleep and insomnia. Based on most epidemiological 
studies, adolescent females have a prevalence of 
sleep problems of 20% – 40%. Poor sleep quality will 
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affect menstrual cycle irregularities. A previous 
study showed that menstrual problems are 
significantly related with sleep problems including 
poor sleep quality and insomnia symptoms (Wang et 
al., 2019). Moreover, poor sleep quality will reduce 
melatonin production. The function of the melatonin 
hormone is that to inhibit the production of estrogen. 
If the production of the melatonin hormone is not 
optimal, it will increase estrogen levels in the body 
which will affect the menstrual cycle (Siregar et al., 
2022). 

Based on the description above, menstrual 
disorders are one of the reproductive disorders which 
commonly occur in adolescent females. Researchers 
are interested in conducting research on adolescent 
females at the Al-Hidayah Islamic Boarding School, 
Depok since in previous research which had been 
conducted in the Depok area, out of 90 respondents, 
67.8% of respondents had abnormal menstrual cycles 
(Fadillah et al., 2022). Furthermore, researchers are 
interested in studying polymenorrhea and 
oligomenorrhea menstrual cycle disorders since 
these menstrual cycle disorders often occur in 
adolescents in the first 3-5 years of menstruation 
(Tonda, 2019). In addition, related to the explanation 
related to academic stress which had been discussed 
above, according to research (Hidayah et al., 2020), 
the level of academic stress for adolescents who live 
in dormitories is higher compared to adolescents who 
live at home. Therefore, it is motivated researchers 
to conduct research regarding the relationship 
between protein, fat intake, academic stress levels 
and sleep quality with the menstrual cycle in 
adolescent females at the Al-Hidayah Islamic 
Boarding School, Depok. 

 

METHODS 
The method of this study was quantitative 

observational with a cross sectional design. The 
dependent variable in this study was the menstrual 
cycle while the independent variables were protein, 
fat intake, academic stress levels, and sleep quality. 
This study was conducted in January 2023-July 2023 
at the Al-Hidayah Islamic Boarding School, Depok. 

 

The populations in this study were all female 
students at the Al-Hidayah Islamic Boarding School, 
Depok. The sampling technique used in this study 
was Stratified Random Sampling with a sample size 
of 104 samples which met the inclusion and 
exclusion criteria. The inclusion criteria in this study 
were MTS and MA respondents, respondents who 
had menstruated, and respondents who were not on a 
diet. Meanwhile, the exclusion criteria for this study 
were respondents who were taking hormonal drugs. 

The data used in this study was primary data 
consisting of name, age, menstrual cycle 
questionnaire, academic stress, sleep quality and the 
SQ-FFQ form. The menstrual cycle questionnaire 
contained 11 questions related to menstrual history. 
Furthermore, the menstrual cycle was divided into 2 
categories that are regular (menstrual cycle 21-35 
days) and irregular (menstrual cycle <21 days or <35 
days). Protein and fat intake data were obtained from 
the SQ-FFQ form in order to see the respondents' 
eating habits. Protein intake levels were divided into 

2 categories that are sufficient intake (≥65 g) and 
insufficient intake (<65 g). Meanwhile, fat intake 

was considered to be sufficient (≥70 g) and 
insufficient (<70 g). Sleep quality data in this study 
used the Pittsburgh Sleep Quality Index (PSQI) 
questionnaire. The questionnaire consisted of 7 
components. Meanwhile, sleep quality was 
categorized into 2 categories that were good sleep 

quality (score <5) and poor quality (≥5). Academic 
stress data was obtained by using the Educational 
Stress Scale for Adolescent (ESSA) questionnaire. In 
addition, the level of academic stress was divided 
into 3 categories that were mild academic stress 
(score 16-36), moderate academic stress (score 37-
58), severe academic stress (score 59 -80). 

The data which had been obtained was then 
analyzed by using univariate and bivariate analysis. 
Univariate analysis is used to determine the 
description of each independent variable and 
dependent variable. Meanwhile, bivariate analysis in 
this study used the chi square test. In the chi square 
test, it is said that there is a significant relationship if 
the sig (1 – tailed) value is <0.05. Meanwhile, if the 
sig (1 – tailed) value is > 0.05 means there is no 
significant relationship between these 2 variables. 
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RESULTS  
Based on the results of table 1, it shows that 

the numbers of early adolescents in this study are 83 
respondents (79.8%) and middle adolescents are 21 
respondents (20.2%). According to Suyamti (2018), 
puberty is reached in the early adolescent phase. At 
that time, time sexual hormones; such as, 
progesterone and estrogen will increase  (Suyamti & 
Hastuti, 2018). Respondents with irregular menstrual 
cycles were divided into 2 categories that were 
polymenorrhea and oligomenorrhea. In this study, 12 
respondents (54.5%) experience polymenorrhea 
menstrual cycle disorders and 9 respondents (40.9%) 
experience oligomenorrhea. 

Most respondents have insufficient protein 
intake that are 93 respondents (89.4%) and 11 
respondents (10.6%) have sufficient protein intake. 
Furthermore, in this study, respondents with less 
protein intake can be caused by a lack of 
consumption of foods high in protein; such as, beef, 
chicken, chicken eggs, etc. Some female students can 
only consume vegetable protein since students are 
allergic to meat and seafood. 

The majority of respondents have 
insufficient fat intake that are 86 respondents 
(82.7%), and respondents with sufficient intake are 
18 respondents (17.3%). In addition, food sources of 
fat that were frequently consumed by respondents in 
this study are chocolate, cheese and fried foods. 

Most of the academic stress levels in the 
study are in the medium category (59.6%). Seen from 
the results of filling out the questionnaire in this 
study, some respondents stated that they feel that 
competition with classmates in achieving grades 
make respondents feel depressed; besides, they feel 
that they have disappointed their teachers and parents 
when their quiz or exam scores do not match their 
expectations. 

Regards to the sleep quality in this study, 
most respondents have poor sleep quality (78.8%). It 
shows that the average sleeping time for female 
students is from 22.00 WIB to 04.00 WIB, but there 
are still many female students who are still awake 
until after 22.00 WIB. Therefore, many respondents 
have less than 6 hours of sleep. 
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Relationship Between Protein, Fat Intake, 
Academic Stress Levels and Sleep Quality with 
the Menstrual Cycle 
 Based on the results of the bivariate analysis 
in this study, it can be seen in table 2 that 17 
respondents (18.3%) have insufficient protein intake 
with irregular menstrual cycles while 5 respondents 
have sufficient protein intake (45.5%) with irregular 
menstrual cycles. Based on the results of statistical 
analysis by using the chi square test, it shows p value 
of 0.026 which shows that there is a significant 
relationship between protein intake and the 
menstrual cycle. 

The fat variable shows that 15 respondents 
(17.4%) have insufficient fat intake with irregular 
 

menstrual cycles while 7 respondents with sufficient 
protein  
intake (38.9%) have irregular menstrual cycles. In 
addition, based on the results of statistical analysis 
by using the chi square test, it shows p value of 0.029 
which shows that there is a significant relationship 
between fat intake and the menstrual cycle. 
 Based on the academic stress variable, the 
results of statistical tests show that there is no 
relationship between academic stress and the 
menstrual cycle with p value of 0.491. It is the same 
as sleep quality which shows p value of 0.500 that 
means there is no relationship between sleep quality 
and the menstrual cycle. 
 
 

 

DISCUSSION 
Relationship Between Protein Intake and the 
Menstrual Cycle 

This study shows that there is a relationship 
between protein intake and the menstrual cycle. 
These results are in line with research which had 
been conducted by Wahyuni's (2018) on vegetarian 
adolescent females. The results of this study show 
that there is a significant relationship between 
protein intake and the menstrual cycle (Wahyuni & 
Dewi, 2018). Furthermore, the study stated that low 
protein intake is caused by the only source of protein 
coming from tofu, tempeh and nuts, respondents  

 
rarely consume animal protein sources. In addition, 
research which had been conducted by Arisanti's 
(2022) on adolescents at the Sai Study Group 
Denpasar showed that there is a relationship between 
the level of protein intake and the menstrual cycle 
with p value of 0.009 (Arisanti, 2022). 

Insufficient protein intake can reduce the 
peak frequency of LH (Luteinizing Hormone) and 
shorten the follicular phase. Based on this study, 
respondents who went on a diet with minimal meat 
consumption for two  
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months experienced a decrease in peak LH and a 
shortening of the follicular phase while respondents 
on a diet that consumed animal protein had a 
lengthened follicular phase and increased FSH 
(Follicle Stimulating Hormone). Moreover, 
according to Murbawani (2015), high consumption 
of animal protein can increase the risk of infertility 
due to anovulation. Anoulation causes changes in the 
corpus luteum and its inability to develop which at 
the end of the cycle causes no progesterone secretion 
and shortening of the luteal phase which causes 
menstrual cycle disorders (Rachmawati & Adi 
Murbawani, 2015). 
Relationship Between Fat Intake and Menstrual 
Cycle 
 Based on the results of statistical analysis, it 
shows that there is a significant relationship between 
fat intake and the menstrual cycle. This study is in 
line with research which had been conducted by 
Sitoayu's (2017) on adolescent females at Senior 
High School 21 Jakarta on 90 respondents. The result 
of this study shows a p value of 0.003 which means 
there is a relationship between adequate fat intake 
and the menstrual cycle in adolescents at Senior High 
School 21 Jakarta (Sitoayu et al., 2017). 
 Insufficient fat intake in adolescent females 
can affect the decline in function of their 
reproductive organs. It can happen since fat affects 
the gonadotropin hormones in urine and serum. 
When gonadotropin hormone levels decrease, LH 
(Luteinizing Hormone), FSH (Follicle Stimulating 
Hormone), estrogen and progesterone will be 
disrupted. A decrease in LH will cause the ovaries to 
be unable to produce mature eggs, which will result 
in irregular menstrual cycles. Moreover, fat intake 
will have an effect on increasing the hormone 
androsterone which is used to produce the hormone 
estrogen. The process of producing the hormone 
estrogen occurs in granulosa cells and fat tissue. 
Therefore, the more body fat tissue, the more 
estrogen hormone will be produced and it will disrupt 
the menstrual cycle. 
 
 

Relationship Between Academic Stress Levels 
and Menstrual Cycle 
 Based on the results of statistical analysis, it 
shows that there is no significant relationship 
between academic stress levels and the menstrual 
cycle. This study is in line with research which had 
been conducted by Permatasari (2021). In this study, 
statistical test results are obtained with a p value of 
0.937 which means that there is no relationship 
between academic stress and the menstrual cycle 
(Permatasari et al., 2021). It is in line with research 
which had been conducted by Paspariny's (2017) on 
adolescent females  at Sukoharjo Pringsewu 
Lampung State High School and obtained statistical 
test results with a p value of 0.300 which means there 
is no relationship between academic stress and the 
menstrual cycle (Paspariny, 2017). 
 Academic stress can cause changes in the 
menstrual cycle. When the body is in a state of 
academic stress, the hypothalamic pituitary adrenal 
(HPA) axis is activated which will cause the 
hypothalamus in order to produce CRH 
(Corticotropin Releasing Hormone) (Loa et al., 
2022). Furthermore, CRH secretion will stimulate 
the release of ACTH by the anterior pituitary which 
in turn ACTH (Adrenocorticotropic Hormone) will 
stimulate the adrenal glands to secrete cortisol. 
Cortisol will suppress LH (Luteinizing Hormone) by 
inhibiting the anterior pituitary response to GnRH 
(Gonadotropin Realizing Hormone). The effect of 
increasing the concentration of the hormone cortisol 
will cause the menstrual cycle to become irregular 
(Andriani, 2020). 
 In this study, respondents experience 
academic stress due to several reasons for academic 
demands; such as, competition with classmates to get 
grades which made students feel depressed, feelings 
of disappointment when they got test scores that did 
not meet expectations. Moreover, academic stress is 
a factor which causes irregular menstrual cycles, but 
there are many other factors which can influence the 
menstrual cycle; such as, poor diet patterns, a 
person's nutritional status, and drastic weight gain 
and loss can also affect the function of the ovaries so 
that it can affect menstrual cycle (Nathalia, 2019). 
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Relationship Between Sleep Quality and 
Menstrual Cycle 
 This study shows that there is no 
relationship between protein intake and the 
menstrual cycle. This study is in line with research 
which had been conducted by Salsabilla (2023) 
which was conducted on female students at Senior 
High School 8 Tangerang on 77 respondents. The 
result is a p value of 0.297 which means that there is 
no significant relationship between sleep quality and 
the menstrual cycle (Salsabilla et al., 2023). In 
addition, another research which had been conducted 
by Veronika, in 2021 stated that there is no 
significant relationship between sleep quality and 
menstrual cycle in Medical Faculty students at the 
University of North Sumatra with a p value of 0.296 
(Veronika, 2021). 
 Poor sleep quality can inhibit the production 
of the hormone melatonin. The hormone melatonin 
is the hormone which has the greatest influence on 
the mechanism of sleep. The hormone melatonin is 
synthesized in the pineal gland. The secretion of the 
hormone melatonin has an effect on drowsiness; 
besides, it can affect sleep quality. The hormone 
melatonin has a function as an inhibitor of estrogen 
production so that if someone has poor sleep quality, 
the production of the hormone melatonin in the body 
is not optimal which will result in estrogen levels in 
the body increasing which can directly cause 
menstrual cycle disorders (Siregar et al., 2022). 
 Poor sleep quality among respondents can 
be caused by several factors; such as, waking up at 
night due to nightmares, waking up to go to the 
bathroom and others. Even though the majority of 
respondents have poor sleep quality, the number of 
respondents with regular menstrual cycles is greater. 
It is thought to be one of the factors that there is no 
relationship between sleep quality and the menstrual 
cycle. 
 

 
 

 

 

CONCLUSION  
There is a relationship between protein intake 

and fat intake and the menstrual cycle in adolescent 
females at the Al-Hidayah Islamic Boarding School, 
Depok. In addition, there is no relationship between 
academic stress and sleep quality and the menstrual 
cycle in adolescent females at the Al-Hidayah 
Islamic Boarding School, Depok. 

Respondents are expected to be more paid 
attention to food intake which is in accordance with 
balanced nutrition. Respondents can follow the 
recommendations of balanced nutrition guidelines 
which recommend consuming 2-4 portions of animal 
or vegetable protein side dishes a day. In addition, it 
is expected that respondents will prioritize 
consuming unsaturated fats found in foods; such as, 
fish, poultry, avocado and others. 
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