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ABSTRACT 

Introduction: Menstrual cycle disturbance is the sign of a reproductive health 
problem, yet the cause tends to be multifactorial. This study aimed to analyze the 
risk factors of menstrual cycle disturbance which related to nutrition status among 
college students. 

Methods: This was an observational analytical study with a cross-sectional 
approach. There were 59 participants taken as samples according to inclusion 
criteria using proportionate stratified random sampling. Data were analyzed with 
chi-square and multiple logistic regression test. 

Results: Results found that 35.6% of participants experienced menstrual cycle 
disturbance. Bivariate analysis showed significant correlation between body fat 
percentage (p= 0.038, OR: 2.417) and waist circumference (p= 0.003, OR: 2.956) 
with menstrual cycle disturbance, otherwise no correlation found between Body 
Mass Index (BMI) (p= 0.052, OR: 2.145), subcutaneous fat thickness (p= 1, OR: 
1.279), and total cholesterol levels (p= 1, OR: 1.063) with menstrual cycle 
disturbance. Multiple logistic regression analysis showed that waist circumference 
became determinant factor among other variables predicting  menstrual cycle 
disturbance in this study (p= 0.002, OR: 7.260). 

Conclusion: Waist circumference and body fat percentage were both risk factors of 
menstrual cycle disturbance, yet waist circumference was found being a 
determinant predictor to predict menstrual cycle disturbance among college 
student. Female students may pay particular attention to their waist circumference 
for detection of reproductive health problem earlier, especially regarding 
menstruation cycle disturbance. 
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INTRODUCTION  

Menstrual cycle disturbance is a symptom of 
reproductive health and other health problems such 
as infertility, tumours, cancer, obesity, 
hyperinsulinemia, diabetes mellitus, and 
cardiovascular disease (Greenstein and Wood, 2010; 
Welch, 2011; Santoso, 2014). Generally, menstrual 
cycles tend to be irregular for several years after 
menarche then steadily regular at around 17-18 
years old. Frequent problems arose as irregular 
menstrual cycle disorders were polymenorrhea (a 
cycle is shorter than 21 days), oligomenorrhea (a 
menstrual cycle is longer than 35 days), and 
amenorrhea (menstrual absence for more than 6 
months) (Benson and Pernoll, 2008; Manuaba, et.al., 
2010). 

There were 38.4% cases of menstrual cycle 
disturbance for women aged around 16 years old 
reported in Sweden. Despite, the problem was also 
still occurred on 29.7% of 26 years old women 
(West, et al., 2014). While in another study, 
menstrual cycle disturbance was found not only 
experienced by women with underweight, 
overweight, and obesity nutrition status but also 
occurred in normal nutrition status (Rachmawati 
and Murbawani, 2015; Mustaqeem, et. al., 2015). It 
shows inconsistency regarding the correlation 
between nutrition status with menstrual cycle 
disturbance. Based on that fact, a preliminary study 
was conducted among college which showed that 
30% out of 10 respondents experienced menstrual 
cycle disturbance. 
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The causes of menstrual cycle disturbance are 
multifactorial. Commonly, it can be caused by a 
disruption in a hypothalamic-pituitary-ovarian axis 
which related to nutrition status, physical activity, 
stress, and some diseases including metabolic 
syndrome (Rakhmawati and Fithra, 2013; 
Rachmawati and Murbawani, 2015; Arum, 2015; 
Noviandari, 2016; Yani, 2016). Recently, adolescents 
are also vulnerable to type 2 diabetes mellitus and 
metabolic diseases. Basic Health research stated that 
36.6% of the population aged around 15 years old 
and more had experienced abnormal Fasting Glucose 
Level (FG), 29.9% had abnormal glucose tolerance, 
and 35.9% had abnormal total cholesterol level 
(Departemen Kesehatan Republik Indonesia, 2013). 

The varied risk factor of menstrual cycle 
disturbance might result from suboptimal 
prevention and management effort. Determining risk 
factors related to nutrition status may enhance self-
prevention and management effort among 
individuals. Nutritional status can be identified by 
weight examination, body composition, and lipid 
profile. The research focused on menstrual cycle 
disturbance that related to nutrition status based on 
Body Mass Index (BMI), waist circumference, body 
fat percentage, subcutaneous fat thickness, and total 
cholesterol levels is relatively rare to be found. 
Therefore, this research might offer a solution as it 
attempted to analyse the risk factors of menstrual 
cycle disturbance based on nutritional status in the 
fertile female adolescent group 

This study aimed to analyze the risk factors of 
irregular menstruation cycle related to nutrition 
status. Specifically, it purposed to analyze 
correlation between Body Massa Index (BMI), waist 
circumference, body fat percentage, subcutaneous 
fat thickness, and total blood cholesterol levels with 
menstrual cycle disturbance on college students. 

MATERIALS AND METHODS  

This research was an observational analytical 
research with a cross-sectional design. The 
population of this study were the female college of 
the undergraduate program who already 
experienced menarche, 19-21 years old, unmarried, 
and willing to be a research participant were 
included in this study. Otherwise, those who had 
primary amenorrhoea, secondary amenorrhoea due 
to hyperprolactinemia or internal genetic tumours 
such as myomas and cysts, were pregnant, 
breastfeeding, iatrogenic menopause, using 
hormonal contraceptives, drugs or supplements that 
affect the menstrual cycle, consumed alcohol, and 
active smoking was excluded. Anamnesis and 
abdominal examination through palpation were 
performed to eliminate the chance of having 
menstrual cycle disorder due to an organic disorder. 
The sample size was determined using hypothesis 
tests for two population proportion formulas 
(Lemeshow and Lwanga, 1990).Total participants of 
59 colleges taken using proportionate stratified 

random sampling technique.The study was 
conducted during September 2017-April 2018. 
Independent variables of this study were BMI, waist 
circumference, body fat percentage, subcutaneous 
fat, and total cholesterol levels. Based on Indonesian 
Health Ministry Nutrition Guidelines, normal 
standard of BMI values was (>18.5- <24.9) kg/m2, (< 
80 cm) for waist circumference,(> 17.7% - <29.6 %) 
for body fat percentage, (<200 mg/dl) for total 
cholesterol, and (14-21%) for subcutaneous fat 
thickness. The dependent variable of this research 
was menstrual cycle disturbance, defined as the 
absence of menstruation for more than 3 cycle, 
shorter or longer periods of the menstrual cycle in 
24-38 days of range for a year (4-5 times). 

The subject was characterized on age, menarche, 
sleep duration, exercise, diet, anxiety stress, and 
menstrual profile. Data were collected using 
structured questionnaires and examining required 
measurements such as height, weight, waist 
circumference, body fat percentage, subcutaneous 
fat thickness, and capillary blood sampling for 
fasting total cholesterol test (approximately 12 
hours-fasting). This study used Microtoise band to 
measure waist circumference, Tanita Scale Innerscan 
Body Composition Monitor and skinfold calliper to 
measure participants’ nutritional state. Modified 
Anxiety Stress Scales 42 (Lovibond, 2011) was used 
to measure and categorize anxiety stress level of 
subjects into the low and normal level. Structured 
measurements form was used to collect menstrual 
profile data then categorize into normal and 
menstrual cycle disturbance.  

Collected data were analyzed using IBM® 
Statistical Package for the Social Sciences (SPSS) 
Statistics 24 for univariate, bivariate, and 
multivariate analysis. Univariate analysis was 
performed to look into the characteristics of 
participants and the frequency distribution of each 
variable in this study. Bivariate analysis was 
performed using the chi-square test to identify 
correlation and collinearity between each 
independent variable with the dependent variable. 
Multivariate analysis was performed using multiple 
logistic regression test which required more than 
two variables being correlated to analyze and had 
chi-square test value of >0.25 with α=0.05. This 
research has been approved ethically by the Ethics 
Committee of the Faculty of Medicine, Universitas 
Airlangga with letter number 
336/EC/KEPK/FKUA/2017. 

RESULTS  

Characteristics of participants are described in Table 
1. Participants with menstrual cycle disturbance 
(35.6%) were found less than regular or normal 
menstrual cycle (64.4%). Age distribution in this 
study ranged from 19 to 21 years old. Participants 
whose age at around 19 and 20 years old (35.6% and 
39.0%) were found more than those who were 21 
years old (25.4%). Age of menarche ranged from 10 
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years old until 14 years old. Majority of participants 
complained having bad sleep duration which was 
less than 8 hours/day (84.7%) and did not 
frequently exercise per week (88.1%). Most of the 
participants had a normal level of stress (61.0%), 
with only (8.5%) participants mentioned having a 

moderate level of stress. Most of the participants had 
a non-vegetarian diet (93.2%) and consumed 
soybean (93.2%). 

The result of chi-square analysis could be seen in 
Table 2. The correlation was found on both analysis 
between waist circumference with menstrual cycle 

Table 1. The Distribution for Characteristics of  Participants (n= 59)   
Characteristics Category Frequency (n) Percentage (%) 

Age 19 years old 
20 years old 
21 years old 

21 
23 
15 

35.6 
39.0 
25.4 

Menarche 10 years old 
11 years old 
12 years old 
13 years old 
14 years old 

2 
14 
15 
12 
16 

3.4 
23.7 
25.4 
20.3 
27.1 

Sleep duration <8 hours/day 
>8 hours/day 

50 
9 

84.7 
15.3 

Exercise Yes 
No 

7 
52 

11.9 
88.1 

Vegetarian Yes 
No 

4 
55 

6.8 
93.2 

Soybean consumption Yes 
No 

55 
4 

93.2 
6.8 

Stress Normal 
Low 

Moderate 

36 
18 
5 

61.0 
30.5 
8.5 

Menstruation cycle Irregular 
Regular 

21 
38 

35.6 
64.4 

 
Table 2. The result of Bivariate Analysis Using Chi-Square (n= 59) 

Variable Menstruation cycle Total p-value Odds 
Ratio Irregular Regular 

(n) (%) (n) (%) (n) (%)   

BMI 
Abnormal 
Normal 

 
11 
10 

 
52.4 
47.6 

 
9 

29 

 
23.7 
76.3 

 
20 
39 

 
33.9 
66.1 

 
0.052 

 
2.145 

Waist Circumference 
Abnormal 
Normal 

 
11 
10 

 
52.4 
47.6 

 
5 

33 

 
13.2 
86.8 

 
16 
43 

 
27.1 
72.9 

 
0.003 

 
2.956 

Body Fat Percentage 
Abnormal 
Normal 

 
15 
6 

 
71.4 
28.6 

 
15 
23 

 
39.5 
60.5 

 
30 
29 

 
50.8 
49.2 

 
0.038 

 
2.417 

Subcutaneous Fat Thickness 
Abnormal 
Normal 

 
19 
2 

 
90.5 
9.5 

 
33 
5 

 
86.8 
13.2 

 
52 
7 

 
88.1 
11.9 

 
1 

 
1.279 

Total Cholesterol Levels 
Abnormal 
Normal 

 
3 

18 

 
14,3 
85.7 

 
5 

33 

 
13.2 
86.8 

 
8 

51 

 
13.6 
86.4 

 
1 

 
1.063 

 
Table 3. The result of First Step Multiple Regression Logistic Analysis 

Variable B Sig OR CI 95% 

Lower Upper 
Body Fat Percentage 

BMI 
0.462 
0.794 

0.543 
0.221 

1.587 
2.211 

0.359 
0.620 

7.021 
7.879 

Waist Circumference 1.426 0.088 4.161 0.810 21.368 
Constant -1.569 0.002 0.208   

 
Table 4. The result of Third Step Model Regression Logistic Analysis 

Variable B Sig OR CI 95% 

Lower Upper 

Waist Circumference 1.982 0.002 7.260 2.035 25.904 

Constant -1.194 0.001 0.303   
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disturbance, and between body fat percentage with 
menstrual cycle disturbance with a p-value < 0.05 
(p= 0.003 and p= 0.038). Whereas different results 
were found on the correlation between BMI, 
subcutaneous fat thickness, and total cholesterol 
levels with menstrual cycle disturbance (p-value > 
0.05). An odds ratio value of all variables were at 
more than one. An odds ratio value of 2.956 for 
correlation between waist circumference with 
menstrual cycle disturbance indicated college 
students with > 80 cm waist circumference had 
2.956 times  riskier than those with normal waist 
circumference. 

Multiple logistic regression was performed to 
determine the predominant factor for menstrual 
cycle disturbance. The result could be seen on table 3 
and 4. There were three variables as candidates of 
menstrual cycle disturbance predictor, as in body 
mass index, waist circumference, and body fat 
percentage. A variable with the greatest significant 
p-value is eliminated gradually until we obtained a 
model with significant value below to 0.05. The 
multiple regression model analysis resulted in only 
waist circumference as a determinat risk factor. It 
suggested that waist circumference  as the only 
determinant risk factor of menstrual cycle 
disturbance on this study. Based on multiple logistic 
regression with OR value of 7.2, it could be suggested 
that college students who had abnormal waist 
circumference would be 7.2 times riskier to have 
menstrual cycle disturbance than those with normal 
waist circumference. 

DISCUSSION 

Five independent variables were analysed as 
predictor candidates for menstrual cycle 
disturbance. There were three of five variables 
correlated to menstrual cycle disturbance, i.e.  body 
mass index, waist circumference and body fat 
percentage.The previous study has exposed a 
significant correlation between irregular menstrual 
cycle and waist circumference. It assumed that waist 
circumference was associated with menstrual cycle 
disturbance (Song, et. al., 2016). Another previous 
study had a similar result, of which assumed that 
oligomenorrhea was correlated with waist 
circumference (Seif, Diamond, and Nickkhoo-Amiry, 
2014). 

Abnormal waist circumference indicates that 
there is an accumulation of fat stored exceeding its 
normal part in the abdomen. It is also called central 
obesity or central adiposity. Therefore, central 
obesity occurs when there is an accumulation of fat 
around the abdomen region particularly at the 
abdomen cavity in the outer wall of the intestine 
(Cahyono, 2008). 

Obesity is determined using such BMI 
measurement which calculates weight and height, 
body fat percentage, subcutaneous fat thickness and 
waist circumference. Measurement of waist 
circumference was relatively easier to do, but it was 

proved more accurate to describe central obesity 
than other variables (National Health Service, 2016). 
Our findings confirmed that waist circumference was 
the only variable in the logistic regression model to 
predict menstrual cycle disturbance. In addition, 
obesity also as a risk factor of hormonal abnormality 
which correlates to a reproductive problems such as 
infertility, PCOs, and menstrual irregularity. Obesity 
was known as the risk of chronic anovulation (Seif, 
Diamond, and Nickkhoo-Amiry, 2014).  

Due to obesity, chronic anovulation occurs in 
three ways as in high peripheral aromatization of 
androgens, low level of Sex Hormone Binding 
Globulin (SHBG) production, and insulin resistance 
(Fritz and Speroff, 2011). High peripheral 
aromatization of androgens leads to chronically 
accelerated estrogen concentration. Androgen also 
functions as estrogen precursor. Therefore, estrogen 
is not only derived from the ovary but also from its 
precursor. While a low level of SHBG production in 
the liver may increase circulating concentrations of 
free testosterone and estradiol in the blood. As for 
insulin resistance, it results in androgen production 
in the ovarian stroma. Higher concentration of local 
androgen might disrupt the development of follicle. 
Disturbances in the follicle process can cause chronic 
anovulation. Particular weight loss program 
decreases blood insulin and androgen levels, it also 
restores the ovulatory function of menstrual cycles 
(Fritz and Speroff, 2011).  

The factors affecting waist circumference are age, 
physical activity, energy intake, genetic, alcohol, and 
stress (Ranggadwipa and Murbawani, 2014; Rasdini, 
2016). Physical activity may decrease when someone 
gets older. Excessive diet and lack of physical activity 
impair on increasing the waist circumference. 
Excessive calories are found in fast foods, processed 
meats, margarine, canned vegetables, and recycled 
cooking oil.The type of foods that may trigger 
glucose production in large quantities.  

The pancreas has a function to secrete insulin 
and convert it into the energy that is essential for the 
cell metabolism. Improper catabolism activity result 
in disruption of that function which leads to 
excessive fat stored in more parts of the body and 
eventually also leads to central obesity. While an 
individual may have a tendency to have fat 
accumulation in the abdomen genetically, but it may 
be avoidable if radical weight gain did not occur. On 
the other hand, alcohol consumption may result in 
decreasing fat burning efficiency. Fat accumulation 
will occur if there is no lifestyle changing by 
reducing alcohol. At last, stress and lack of sleep can 
increase production of the cortisol hormone which 
disposes fat accumulating in the stomach. Therefore, 
avoiding those risk factors may be beneficial to 
maintain normal waist circumference. 

Fats disturb hormonal secretion level and 
balance that regulate menstruation cycle by shaping, 
converting, and storing reproductive hormones. 
Excessive fat can cause blood vessel hyperplasia. The 
blood vessel will be suppressed by fat tissue 
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resulting in a disruption on blood circulation in the 
reproductive system becomes (Rachmawati and 
Murbawani, 2015). On the other hand, massive 
weight loss and underweight condition decrease 
gonadotropin hormones that secrete LH and FSH. It 
may also decrease the estrogen level and stimulate 
anovulatory condition which leads to the menstrual 
cycle disturbance (Hidayah, Rafliudin, and Ronny, 
2016). 

Androgen excess in women with PCOS and 
obesity may be accompanied by abnormal metabolic 
conditions, which is characterized by increasing 
abdominal fat and decreasing lipolysis in 
subcutaneous fat (Kim et. al., 2014). Lifestyle 
management by regulating considerable physical 
activity, reducing fast-food consumption, healthy 
eating habits, keeping the ideal BMI are few ways to 
improve reproductive health, particularly in 
maintaining regular menstrual cycle (Jena, Panda, 
Mishra, and Narahari, 2017). 

Previous studies suggested that cholesterol has 
no correlation with menstrual irregularity. Women 
with a history of menstrual cycle disorders had a 
higher risk to suffer from diabetes mellitus (Dovom, 
et. al., 2016). Similarly, this study showed that total 
cholesterol levels did not have a significant 
relationship with menstrual irregularity. Normally, 
menstrual irregularity often occurs at the beginning 
of the menarche. Despite menstrual cycle disorders 
are likely to occur in upcoming years, metabolic 
disorders screening may become beneficial for 
prevention efforts. 

CONCLUSION 

This study showed a correlation between waist 
circumference and body fat percentage with 
menstrual cycle disturbance. Otherwise, no 
correlation was found between BMI, subcutaneous 
fat, and total cholesterol level with menstrual cycle 
disturbance. While college student with abnormal 
waist circumference and body fat percentage were 
shown being at more risk to develop menstrual cycle 
disturbance. Waist circumference was proven as a 
predictor to determine menstrual cycle disturbance 
among college student. Future investigation is 
needed to explore more some variables which 
involve in menstrual cycle disturbance mechanism 
related to obesity such as free radicals, 
proinflammatory cytokine and hormones. 
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