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Abstract. Both under- and over-nutrition problems exist among Indonesian adolescent 

girls which was around 7.5% at aged 16-18 years was thin, and 5.7% was obese. The 

problem of the menstrual disorder is also common among adolescent girls as 13.5% of 
Indonesian women aged 10-59 years had an irregular menstrual cycle. This research aims 

to investigate the relationship between nutritional status and macronutrient intake and 

menstrual disorders at adolescent girls. The study design was a cross-sectional with chi-

square test. A total of 114 convenience sample was recruited from high school girls at 
grade 1 and 2 who attended Islamic Boarding School. The collected data was 

macronutrient intakes, body weight, height, and menstrual disorders which respectively 

using a semi-quantitative food frequency questionnaire, a weighing scale and a 

microtoice, and a self-administrative questionnaire. The results showed that the majority 
of school girls reported menstrual disorders (61.4%). A significant relationship between 

inadequate fat intake and menstrual disorders (p=0,033) was discovered. Meanwhile, no 

significant relationship was found between carbohydrate intake (p=0,348), protein intake 

(p=0,667), and nutritional status (p=0,178) and menstrual disorders. The researchers 
concluded that inadequate macronutrient intakes and menstrual disorders could be the 

critical nutrition and reproductive health issues to be addressed among adolescent girls at 

a boarding school setting. 
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1   Introduction 

Adolescents are experiencing cognitive, emotional, and social development, which affect 

all of their life aspects and functions [1]. Moreover, adolescents are also experiencing 

biological changes, such as body mass and body fat increase and hormonal changes. 

Therefore, adolescents are vulnerable to nutrition problems. Nutrition problems during 

adolescence are resulting a negative impact to a general population health condition which is 

caused by their short term impacts, such as, poor academic performance and low body 

immune, as well as their long term impacts, such as the increased risk of low birth weight [2].  
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Recent studies show that Indonesian adolescents are experiencing the dual burden of 

malnutrition with the coexistence of undernutrition and over nutrition problems. Based on 

Indonesian National Health Survey in 2013, 7.5% of Indonesian adolescents aged 16-18 years 

old were underweight, while 5.7% of adolescents were overweight [3]. Undernutrition remains 

a common problem, especially in the eastern part of Indonesia as well as in the rural area. 

South Sulawesi, a province in eastern Indonesia, shows a higher prevalence of undernutrition 

compared to national prevalence. About 9.5% of adolescents in South Sulawesi were 

underweight, while 4.9% of adolescents were overweight [3]. High prevalence of 

undernutrition was also found in Bone Regency, one of the rural areas in South Sulawesi. In 

Bone, 9.4% of adolescents were underweight, while 7.2% of adolescents were overweight [3]. 

Due to hormonal changes during adolescence, girls are prone to several reproductive 

health problems, one of them is menstrual disorder. An Indonesian National Health Survey in 

2013 shows that 13.7% of Indonesian girls aged 10-59 years old were experiencing menstrual 

cycle disorder, while in South Sulawesi, the prevalence was 14.5% in adolescents [4]. 

Menstrual disorders in adolescents have been associated with macro nutrition intake. 

Carbohydrate intake is associated with total calories during the luteal phase, while protein 

intake associated is with follicular phase period, and fat intake is associated with reproductive 

hormones [5]. The previous study in Jakarta, Indonesia, shows that 83.2% of adolescents had 

inadequate carbohydrate intake, and 61.5% of them were experiencing menstrual cycle 

disturbance [6]. Inadequate protein intake was found in 65% of respondents, and 53% of them 

were having an abnormal menstrual cycle [6]. Furthermore, 56.6% of respondents had 

inadequate fat intake and 47% of them experiencing an abnormal menstrual cycle [6]. In 

addition, menstrual disorders are also affected by other nutritional factors such as nutritional 

status and systemic disorder in very underweight or obese girls [7], [8]. 

Boarding schools play a crucial role in providing a nutritious meal for their students. 

However, often, little attention is paid to the adequacy of nutrition contents of the meals, 

which put the students at risk to nutritional and health problem. Furthermore, school meals 

provided in boarding schools sometimes do not meet students’ preferences in which could 

affect their eating habit and later on their nutritional status. Therefore, this study aims to 

determine the association of macro nutrition intake and nutritional status with menstrual 

disorders among adolescent girls in Darul Huffadh Islamic Boarding School in Bone Regency. 

 

2   Method 

A cross-sectional study was undertaken among adolescent girls attending an Islamic 

Boarding School at Kajuara district, Bone, in South Sulawesi Province. The sample was 

recruited from high school girls at grade 1 and 2.
 
 Data collection was conducted in May 2018 

among 114 female students at school. Anthropometric measurements were undertaken to 

assess nutritional status by measuring body weight using a digital weighing scale and 

measuring height using microtome. The menstrual disorder was measured using a self-

administered questionnaire and assessed using three criteria: 1) length of the menstrual cycle, 

2) length of menstruation period, and 3) volume of menstrual blood. Demographic 

characteristics were also obtained through the questionnaire. Food consumption data during 

the latest one month was collected using a semi-quantitative food frequency questionnaire. 

Macronutrient intakes then were calculated based on food consumption data using Nutrisurvey 

software. Nutritional status was assessed using Body Mass Index by Age (BMI/A) with Z-

score cutoff points. Relationships between variables were tested using Chi-Square. 
 



 

 

 

 

 

 

3   Results 
 

Majority of adolescents were 16 years old (44.7%), 15 years old (22%), and 18 years old 

(8.8%). Most students had adequate carbohydrate intake. Total of 60.5% of adolescents had 

adequate carbohydrate, which means their daily intake has fulfilled 80-110% recommended 

daily intake (RDA). However, 23.7% of adolescents were found had inadequate carbohydrate 

intake (<80% RDA). Only 45.6% of adolescents met the recommendation of daily protein 

intake, and 36.8% of them had inadequate protein intake. On the other hand, many adolescents 

had an excess daily fat intake, with a total number of 48.2%. Total of 35.1% of students has 

adequate fat intake (Table 1). 

 
Table 1. Micronutrient Intake, Nutritional Status, and Menstrual Disorder of Adolescent Girls at Daarul 

Huffadh Islamic Boarding Schools 

Micronutrient intake  n % 

Carbohydrate  Inadequate  27 23.7 

Adequate  69 60.5 

Exceed  18 15.8 

Protein Inadequate  42 36.8 
Adequate  52 45.6 

Exceed  20 17.5 

Fat Inadequate  19 16.7 

Adequate  40 35.1 
Exceed  55 48.2 

Nutritional Status  n % 

 Overweight  18 15.8 

Normal   96 84,2 

Menstrual disorder  n % 

 Yes 70 61.4 

 No 44 38.6 

Total  114 100 

 

Nutritional status was assessed based on BMI by age indicator. It was found that 84.2% of 

the students had normal nutritional status. No students were underweight, while 15.8% of 

students were overweight (Table 1). Based on the presence of at least one of three of 

menstrual disorders, it was found that there was 61.4% of adolescent girls experienced the 

menstrual disorder. Among these, 75.7% of adolescents had an abnormal menstrual cycle (<21 

days or >35 days), 47.1% had an abnormal menstrual period (<2 days or >7 days), and 50.0% 

experienced abnormal menstrual bleeding (<10 cc or >80 cc per menstrual period).  

Generally, it was found that adolescent with inadequate macronutrient intakes prone to 

experienced menstrual disorders. For those who had inadequate carbohydrate intake, there 

were more adolescent girls reported to had abnormal menstrual disorder compared to normal 

menstrual status (70% vs. 30%, respectively). This was true for inadequate protein and 

inadequate fat intake groups (67% vs. 33%, and 74% vs. 26%, respectively) (Table 2).  

 

 

 

 



 

 

 

 

 

Table 2. Association of Macronutrient Intake with Menstrual Disorder among Adolescent Girls 

Macronutrient intake 

Menstrual disorder 

Total 
p* Yes  No  

n  % n % n % 

Carbohy

drate  

Inadequate  19 70.4 8 29.6 27 100 

0.384 Adequate  42 60.9 27 39.1 69 100 

Excess  9 50.0 9 50.0 18 100 

Protein Inadequate  28 66.7 14 33.3 42 100 

0.667 Adequate  30 57.7 22 42.3 52 100 

Excess  12 60.0 8 40.0 20 100 

Fat Inadequate  14 73.7 5 26.3 19 100 

0.033 Adequate  29 72.5 11 27.5 40 100 

Excess 27 49.1 28 50.9 55 100 

*uji chi-square 

However, there was no significant association between carbohydrate and protein intake 

with menstrual disorders (p>0.05). There was a significant association between fat intake and 

menstrual disorder (p<0.05).  

There was no association between nutritional status and menstrual disorder (p>0.05). 

Fewer overweight adolescents were reported they had abnormal menstruation (44%) 

compared to the normal ones (56%). On the other hand, more adolescent girls with normal 

weight were reported to had menstrual disorder than normal menstruation (65% vs 35%) 

(Table 3). 

 
Table 3. Association of Nutritional Status with Menstrual Disorder among Adolescent Girls  

Nutritional Status 

Menstrual disorder 
Total 

p* Yes No 

n  % n % n % 

 
Overweight   8 44.4 10 55.6 18 100 

0.178 
Normal  62 64.6 34 35.4 96 100 

 *uji chi-square 

 
 

4. Discussion 

Our study found that there was a high percentage of adolescent girls who had inadequate 

daily macronutrient intake. However, there was no underweight girl found in this study, and 

some adolescents were found overweight (15.8%). The percentage of overweight girls found 

in this study was higher than the overweight prevalence in Bone Regency and South Sulawesi 

Province. Compared to the previous study in Jakarta, an urban city in Indonesia, our study 

shows better macronutrient intake and nutritional status of adolescent girls. The difference in 

these results might be affected by the setting and context of the population. 

Our study found that there were many students who had the menstrual disorder, especially 

irregular menstruation cycle. This finding is considered normal as adolescents in this present 



 

 

 

 

 

study were experiencing menarche at the age 13-14 years old, and most of our respondents 

were 16-17 years old when the study was conducted. The previous study by Fujiwa, et al., 

suggested that about 25-40% of girls were experiencing irregular menstruation or did not 

ovulate until four years after menarche because positive estrogen feedback system on 

hypothalamus and pituitary is still developing [9]. However, we found that the second 

common disturbance reported by the girls in this present study was abnormal blood volume 

(50%) and around 50% girls reported to have at least two types of menstrual disorder. 

Poor diet, in general, might be closely related to hormonal changes during the menstrual 

cycle leading to menstrual disorder. This study found a high number of inadequate 

macronutrient intakes. However, there was no significant association of both carbohydrate and 

protein intake with menstrual disorder. It was found that many adolescents with adequate and 

excess carbohydrate and protein intake also experienced the menstrual disorder. The previous 

study in a similar setting found that more adolescents with the menstrual disorder had 

inadequate carbohydrate and protein intake [10]. In contrast, the previous study found a 

significant relationship between carbohydrate and menstrual disorders among high school 

students in Jakarta [6]. 

The insignificant difference in this present study might be caused by a monotonous dietary 

pattern of the adolescents in the boarding school since their meals were mainly provided by 

the boarding school. On the other hand, adolescents in a public high school setting mainly 

have their meals at home. Therefore, their meals are more diverse compared to students in 

boarding school.  

Only a few of adolescents were found had an inadequate fat intake, while 48% of 

adolescents had daily fat intake more than RDA. Snacks, such as fried banana, vegetable 

fritters (bakwan), fried tofu, and fried tempeh, were the biggest contributors to the 

adolescents’ fat intake. The bivariate analysis shows a significant association of fat intake and 

menstrual disorders among adolescents in this Islamic boarding school. Similar findings were 

found in previous studies by Sitoayu (2017) and Hidayah (2016) who found a significant 

association of fat intake and menstrual disorder [6], [10]. Moreover, Sitoayu (2017) found 

higher consumption of animals-based side dishes compared to vegetables-based side dishes. 

The most frequently consumed animal-based side dish was chicken (32.9%) and most often 

served as fried chicken (16.3%). The most frequently consumed vegetable side dish was 

tempeh (3.9%) and most often served as fried tempeh (2.1%). 

On the other hand, our findings found that adolescents in Bone consumed vegetable side 

dishes (tofu and tempeh) more frequently than animals side dishes, such as beef meat, chicken, 

fish, and egg. This might contribute to the menstrual disorders of adolescent girls. The 

previous study found that lower consumption of fish, eggs, and fruit was a risk factor for 

dysmenorrhea, early menarche, and long and heavy menstrual flow [11]. 

Despite the overweight adolescents found in this study, there was no significant 

association of nutritional status and menstrual disorder. This finding contrasts with previous 

studies by Sitoayu (2017) and Hidayah (2016) who found a significant association of 

nutritional status and menstrual disorders [6], [10]. The previous study in regular high school 

in Jakarta found that more normal and overweight girls were reported experiencing menstrual 

disorders [6]. On the other hand, the previous study in Islamic boarding schools found that 

more underweight girls were reported to had abnormal menstruation cycle compared to those 

who had normal weight [10]. These findings were different from ours. Our study found that 

more normal weight girls were reported to had menstrual disorder (either abnormal menstrual 

cycle disorder, abnormal menstruation period, or abnormal blood volume and combination of 

these three disturbances) than overweight girls. 



 

 

 

 

 

Overnutrition in adolescent girls could cause menstrual disorder due to the increase of 

estrogen production. The continuous increase of estrogen could indirectly cause an increase in 

androgen hormone that could disturb the follicle development and lead to the failure of mature 

follicle production [12]. Among overweight girls, the total estrogen hormone increase as the 

result of the increase in body fat. High estrogen hormone gives a negative impact to the 

hormone GnRH secretion, which inhibits the secretion of FSH hormone by anterior 

hypophysis. The barrier in FSH hormone secretion disturbing the follicle development and 

failure of mature follicle production. This theory might explain the mechanism of the long 

menstruation cycle or late menstruation in overweight girls [12]. 

 

5 Conclusion 

Many adolescent girls in Islamic boarding school had inadequate macronutrient intakes 

and experienced menstrual disorders. Therefore more preventive and curative action should be 

taken to overcome this problem. There are various risk factors of menstrual disorders. 

However, many of them were not explored in this study. Further research is needed to 

investigate the roles of both nutritional and non-nutritional factors to the menstrual disorders 

both in Islamic boarding schools setting and in regular schools. 
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