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ABSTRACT 

 
Background:  Early menarche or first menstruation has been associated with increased risk of 
breast cancer and cardiovascular disease. Understanding the factors that influence the age of 
menarche is very important to provide promotive and preventive actions that can be carried out by 
schools and families. This study aims to analyze the factors that influence the age of menarche. 
Subjects and Method: This study used an observational analytical study with a cross-sectional 
design. The subjects in this study were 125 female students at 5 public elementary schools in Malang 
City, East Java, Indonesia. The dependent variable was the age of menarche. The independent 
variables were nutritional status (BMI), stress, parenting patterns, and parenting pattern 
dominance. Data analysis used univariate, bivariate, and multivariate models with multiple linear 
regression methods. 
Results: Age of menarche decreased with stress (b= -0.50; 95% CI = -0.70 to -0.29; p <0.001), BMI 
≥25 (b= -9.00; 95% CI= -16.75 to -1.25; p= 0.023), authoritarian parenting style (b= -1.05; 95% CI= 
-1.53 to -0.58; p<0.001), and the dominance of parenting patterns by single parents or guardians 
(b= -4.92; 95% CI= -9.42 to -0.42; p= 0.032). The age of menarche was higher in adolescents with a 
lower BMI than a normal BMI (b= 4.78; 95% CI= 1.20 to 8.36; p= 0.009). The adjusted R2= 46.81%. 
Conclusion: Multiple linear regression analysis showed a relationship between stress factors, 
authoritarian parenting patterns, dominant parenting patterns, and BMI with a decrease in the age 
of menarche which was statistically significant. 
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BACKGROUND 

The puberty phase is an important stage in 

life to achieve reproductive and somatic 

organ maturity (Calcaterra et al., 2021). 

Every teenager will experience a transition 

period that shows secondary sexual charac-

teristics until the process of sexual maturity, 

one of which is menstruation that occurs in 

women (Fatimah et al., 2021; Munanadia, 

2023). First menstruation or menarche at an 

early age has been associated with an in-

creased risk of breast cancer and cardiovas-

cular disease (Lee et al., 2019). The results of 

a study in the United States stated that 

earlier age of menarche and thelarche were 

shown to be associated with an increased 
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risk of breast cancer in adulthood (Goldberg 

et al., 2020). Every 1 year earlier age of 

menarche is associated with a 2-3% higher 

relative risk of death from all causes and 

ischemic heart disease (Cheng et al., 2022).  

The average age of menarche for 

women in Indonesia is 12.96 years with a 

decrease of 0.145 years per decade (Ministry 

of Health of the Republic of Indonesia, 2018). 

Along with the development of the times, 

currently the age group of menarches is 

shifting earlier, which is around the age of 9-

12 years old (Yulita et al., 2022). The 

distribution of nutritional status in women 

who have overweight or obese nutritional 

status accelerates the occurrence of menar-

che, conversely, underweight or thin nutritio-

nal status causes menarche to be later than it 

should be (primary amenorrhea) (Syam et 

al., 2022). Previous research in Indonesia has 

shown that high Body Mass Index (BMI), 

higher parental income, and living in urban 

areas are associated with early puberty in 

girls based on the Tanner scale assessment 

(Asrullah et al., 2022). The relationship 

between childhood experiences and poor 

parenting patterns results in early menarche 

outcomes (≤10 years) (Demakakos et al., 

2019). Stressful environments in early 

childhood, such as father absence and family 

dysfunction, are considered to be causes of 

early maturation (Zhang et al., 2019). 

Overall, this determinant study is 

important to study the pubertal status (age 

of menarche) in elementary school girls and 

determine various risk factors for early 

menarche, ensuring evaluation actions for 

improvement that can be taken by parents 

(Malitha et al., 2020). This study is expected 

to provide new knowledge regarding the 

relationship between stress factors, authori-

tarian parenting patterns of parents, 

dominance of parenting patterns and BMI 

on age of menarche. 

 

SUBJECTS AND METHOD 

1. Study Design 

This research design used an observational 

analytical study with a cross-sectional 

approach. This study was conducted in 5 

public elementary schools in Malang City in 

May 2024.  

2. Population and Sample 

The subject in this study was all female 

students in public elementary schools in 

Malang City, East Java, Indonesia, totaling 

23,392 students. The sample was selected 

using a Multistage Random Sampling 

design. First, Cluster random sampling was 

carried out to select 5 schools as research 

locations, then Purposive Random Sampling 

was used to determine a sample of female 

students who met the research inclusion 

criteria. The inclusion criteria were having 

experienced menarche, in grades 4-6 of 

elementary school aged 9-13 years, mentally 

and physically healthy, and parents willing 

for the students to become subjects. A total 

of 125 female students were selected as 

research samples. 

3. Study Variables 

The dependent variable in this study was the 

age of menarche. Meanwhile, the indepen-

dent variables were nutritional status (BMI), 

stress, parenting patterns, and dominance 

of parenting patterns. 

4. Operational Definition of Variables 

Age of menarche is the age when the girls 

first experience menstruation which gene-

rally occurs at the age of 120 - 180 months 

(10 - 15 years old). The measurements are 

made through a questionnaire stating the 

date, month, and year of menarche minus 

the subject's date of birth. Menarche data is 

processed in months. Data retrieval is nu-

merical, then for data analysis it is changed 

into categories (early, normal, and late). 

Nutritional status is a body condition due 

to food intake and metabolic hormonal 

substances calculated based on the Body 
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Mass Index (BMI) which is dividing body 

weight (kg) compared to the square of body 

height (m). Omron brand digital foot scale 

with an accuracy of 0.1 (kg) is used to 

measure the subject's weight. Microtoise 

with an accuracy of 0.1 (cm) is used to 

measure the subject's height. Data collection 

is done numerically, then for data analysis it 

is changed into categories (normal, under-

weight, and overweight or obesity). 

Stress is a condition caused by uncon-

trolled physical, environmental, and social 

demands. Measuring stress levels using the 

Perceived Stress Scale (PSS) questionnaire 

developed by Cohen, et al. (1983) consisting 

of 10 questions. Data collection is done nu-

merically, then for data analysis it is cha-

nged into categories (low, medium, high). 

Parenting is a parenting strategy that 

applies in a family, how the family shapes 

the child's behavior according to good 

norms and values for the sake of community 

life. Measurement is done by filling out a 

parent questionnaire according to the reality 

that occurs every day, the highest total score 

describes the subject's parenting pattern. 

Data collection is numerical, then for data 

analysis it is changed into categories 

(authoritarian, democratic, permissive). 

Dominance of parenting patterns is 

someone who provides a dominant role in 

caring for (fulfilling affection and care) of 

children for 24 hours. Measurements are 

made by filling out parent questionnaires 

according to the reality that occurs. Data are 

grouped into categories of biological 

parents, and guardians or single parents.  

5. Study Instruments 

This study was conducted using questio-

nnaires (students and parents), Omron 

brand digital foot scales with an accuracy of 

0.1 (kg), and Microtoise with an accuracy of 

0.1 (cm). 

6. Data Analysis 

The research data were analyzed univariate, 

bivariate and multivariate. Bivariate analy-

sis used the chi square test and multivariate 

analysis used the multiple logistic regression 

test. 

7. Research Ethics 

Research ethics including informed consent, 

anonymity, and confidentiality, were care-

fully addressed throughout the research 

process. A research ethics clearance letter 

was obtained from the Research Ethics 

Committee at Dr. Moewardi Hospital, Sura-

karta, Indonesia, with No. 1.000/IV/-

HREC/2024, on April 23, 2024.  

 

RESULTS 

1. Sample Characteristics 

Research on factors influencing age of 

menarche was conducted on 125 subjects 

with respondents who had experienced 

menarche, were in grades 4-6 aged 9-13 

years old at 5 Public Elementary Schools in 

Malang City.  

Table 1 shows a total of 125 subjects in 

5 Public Elementary Schools in Malang City 

as the research location. The highest level is 

in grade 6 with 57 subjects (45.6%) and 

predominantly at the age of 12 years. While 

the age of menarche experienced by the 

subjects is mostly in the normal category 

with 74 students (59.2%) and 51 subjects in 

the early category (40.8%). Nutritional 

status based on BMI is predominantly in the 

underweight category are 80 subjects (64%), 

the normal category are 39 subjects (31.2%) 

and overweight obesity with 6 subjects 

(4.8%). Stress factors are mostly in the 

moderate level with 96 subjects (76.8%). 

The characteristics of father's educa-

tion show the highest number at the college 

graduate level, with 64 subjects (51.2%). The 

father's dominant employment is as a 

private/ state-owned company employee 

which are 39 subjects (31.2%). At the 

mother's education level, the highest is high 

school graduate with 61 subjects (48.8%) 
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and the mother's dominant employment is 

as a housewife (IRT) with 62 subjects 

(49.6%). The maternal age in the category 

<40 years old is 60 subjects (48%), while the 

category ≥40 years old is 65 subjects (52%). 

The age of menarche experienced by the 

mother is mostly in the normal category by 

113 subjects (90.4%) and late by 12 subjects 

(9.6%). The highest family income in a 

month is in the low category by 37 subjects 

(29.6%). The most common type of paren-

ting pattern is democratic with a total of 93 

subjects (74.4%) and is predominantly given 

by biological parents by 105 subjects (84%). 

 

Table 1. Characteristic of research subject 

Variable n % 
Education  4th grade 

5th grade 
6th grade 

21 
47 
57 

16.8 
37.6 
45.6 

Age  10 years old 
11 years old 
12 years old 
13 years old 

15 
43 
57 
10 

12.0 
34.4 
45.6 
8.0 

Age of menarche 
Early  
Normal 

51 
74 

40.8 
59.2 

Body Mass Index 
(BMI) 

Thin (Underweight) 
Normal 
Overweight and Obese 

80 
39 
6 

64.0 
31.2 
4.8 

Stress factor Mild 
Moderate  
Severe  

17 
96 
12 

13.6 
76.8 
9.6 

Father’s education Elementary School 
Junior High School 
Senior High School 
College  

5 
7 

49 
64 

4.0 
5.6 

39.2 
51.2 

Father’s 
employment 

Civil Servant/Army/Police 
Private/BUMN 
Self-employed 
Laborers 
Others 

23 
39 
38 
20 
5 

18.4 
31.2 
30.4 
16.0 
4.0 

Pendidikan ibu Elementary School 
Junior High School 
Senior High School 
College  

3 
8 
61 
53 

2.4 
6.4 

48.8 
42.4 

Maternal 
employment 

Housewife  
Civil Servant/Army/Police 
Private/BUMN 
Self-employed 
Laborers 
Others 

62 
21 
10 
16 
14 
2 

49.6 
16.8 
8.0 
12.8 
11.2 
1.6 

Maternal age <40 years old 
≥40 years old 

60 
65 

48.0 
52.0 

Mother’s age of 
menarche 

Normal 
Late  

113 
12 

90.4 
9.6 
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Variable n % 
Family income Low (<Rp 2,000,000) 

Moderate (Rp 2,000,000 – Rp 
4,000,000) 
High (>4,000,000 – Rp 
6,000,000) 
Very High (>Rp 6,000,000) 

37 
35 
31 
22 

29.6 
28.0 
24.8 
17.6 

Types of parenting 
styles 

Authoritarian 
Democratic 
Permissive 

22 
93 
10 

17.6 
74.4 
8.0 

Dominance of 
parenting patterns 

Biological Parents 
Single Parents and Guardians 

105 
20 

84.0 
16.0 

 

2. Univariate Analysis 

Table 2. shows the results of univariate 

analysis of 125 research subjects, the menar-

che age variable shows results (Mean= 

135.93; SD= 12.17) with a minimum age of 

105 months and a maximum of 155 months. 

The authoritarian parenting pattern variable 

shows results (Mean= 12.22; SD = 3.65) with 

a minimum score of 5 and a maximum of 20. 

The BMI variable shows results (Mean = 

18.64; SD= 3.29) with a minimum BMI of 

13.69 and a maximum of 32.87. Stress 

factors presented in PSS scores show results 

(Mean = 17.09; SD = 8.13) with a minimum 

score of 0 and a maximum of 40.  

Family income shows the results of 

(Mean= 5,175,200; SD 4,313,770) with a 

minimum of 1,400,000 and a maximum of 

25,000,0000. The subject's age variable 

shows the results of (Mean= 11.54; SD= 

7.79) with a minimum age of 10 years old 

and a maximum of 13 years old. The weight 

variable shows the results of (Mean = 42.35; 

SD = 7.79) with a minimum measurement 

result of 26 kg and a maximum of 72 kg. 

Height shows the results (Mean= 150.76; 

SD= 7.52) with a minimum measurement 

result of 131 cm and a maximum of 175 cm.  

 

Table 2. Results of univariate analysis in the study of factors influencing age of 
menarche 

Variable n Mean SD Min. Max. 
Age of menarche (months) 125 135.93 12.17 105 155 
Parents’ authoritarian parenting 
style 

125 12.22 3.65 5 20 

Body Mass Index (BMI) 125 18.64 3.29 13.69 32.87 
PSS score 125 17.09 8.13 0 40 
Income (Rp) 125 5,175,200 4,313,770 1,400,000 25,000,000 
Age (years old) 125 11.54 0.83 10 13 
Weight (kg) 125 42.35 7.79 26 72 
Height (cm) 125 150.76 7.52 131 175 

3. Bivariate Analysis 

Table 3 on the BMI variable shows that there 

was a relationship between BMI and age of 

menarche that is statistically significant. 

Underweight female adolescent has an ave-

rage age of menarche 8.67 months higher 

than those with normal weight, and the 

difference was statistically significant (b = 

8.67; 95% CI= 4.40 to 12.93; p <0.001). 

Meanwhile, overweight or obese female 

adolescent have an average age of menarche 

10.73 months lower than those with normal 

weight, and the difference was statistically 

significant (b = -10.73; 95% CI = -20.30 to -
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1.16; p = 0.028). The stress factor variable 

generated through the PSS score shows that 

there was a negative relationship between 

stress and age of menarche which was 

statistically significant. Every increase of 

one unit of stress score will be followed by a 

decrease in age of menarche by 1.71 months 

(b= -1.71; 95% CI= -0.95 to -0.48; p <0.001). 

Table 3 shows that there was a nega-

tive relationship between authoritarian 

parenting patterns of parents and age of 

menarche which was statistically significant. 

Every 1 unit increase in authoritarian paren-

ting pattern score of parents will be followed 

by a decrease in age of menarche by 1.7 

months (b = -1.7; 95% CI = -2.21 to -1.19; p 

<0.001). The variable of parenting domi-

nance shows that there was a negative 

relationship between parenting dominance 

and age of menarche which was statistically 

significant. Female adolescent who are 

raised by their mothers only (single parent) 

or by guardians experience an average age of 

menarche 10.63 earlier than those raised by 

both parents (b= -10.63; 95% CI = -16.21 to 

-5.04; p<0.001). 

 

Table 3. The results of bivariate analysis in the study of factors influencing age of 

menarche 

Variable b 
95% CI p 

Lower limit Upper limit  
Body Mass Index (BMI)     
Underweight 8.67 4.40 12.93 <0.001 
Overweight and Obese -10.73 -20.30 -1.16 0.028 
PSS score -1.71 -0.95 -0.48 <0.001 
Authoritarian parenting style -1.70 -2.21 -1.19 <0.001 
Dominant parenting style -10.63 -16.21 -5.04 <0.001 

 

4. Multivariate analysis 

Table 4 shows the results of multiple linear 

regression analysis on predictors of age at 

menarche. 

a) Body Mass Index (BMI) and age of 

menarche 

Table 4. shows that there was a statistically 

significant relationship between BMI and 

age of menarche. Underweight female ado-

lescent have an average age of menarche by 

4.78 months higher than normal weight 

female adolescent, and the difference was 

statistically significant (b = 4.78; 95% CI = 

1.20 to 8.36; p = 0.009). 

Table 4.4 shows that there was a statistically 

significant relationship between BMI and 

age of menarche. Overweight and obese 

female adolescent have an average age of 

menarche by 9.00 months lower than those 

with normal weight, and the difference was 

statistically significant (b = -9.00; 95% CI = 

-16.75 to -1.25; p = 0.023).  

b) Stress and age of menarche 

Table 4 shows that there was a negative 

relationship between stress and age of 

menarche which was statistically significant. 

Every increase of one unit of stress score will 

be followed by a decrease in age of menarche 

by 0.50 months (b= -0.50; 95% CI = -0.70 to 

-0.29; p <0.001). 

c) Authoritarian parenting style and 

age of menarche 

Table 4 shows that there was a negative 

relationship between authoritarian paren-

ting patterns of parents and age of menarche 

which was statistically significant. Every 1 

unit increase in the score of authoritarian 

parenting patterns of parents will be 

followed by a decrease in age of menarche by 

1.05 months (b= -1.05; 95% CI = -1.53 to -



Aisy et al./ Factors Affecting Age of Menarche: A Cross-Sectional Study 

www.thejmch.com  700 

0.58; p<0.001).  

d) Dominant parenting style and age 

of menarche 

Table 4 shows that there was a negative 

relationship between the dominance of 

parenting patterns and the age of menarche 

which was statistically significant. Female 

adolescent who are raised by their mothers 

only (single parent) or by guardians expe-

rience an average age of menarche 4.92 

earlier than those raised by both parents (b= 

-4.92; 95% CI = -9.42 to -0.42; p = 0.032). 

e) Model fit 

This multiple linear regression analysis 

model shows a moderate model fit with an 

Adj R-Squared value of 46.81%. This means 

that the independent variables entered into 

the model together are able to explain the 

variation in the value of the age of menarche 

by 46.81%.   

 

Table 4. Results of multivariate analysis in the study of factors influencing age of 
menarche 

Variable b 
95% CI 

p 
Lower limit Upper limit 

Body Mass Index (BMI)     
Underweight 4.78 1.20 8.36 0.009 
Overweight and Obese -9.00 -16.75 -1.25 0.023 
PSS score -0.50 -0.70 -0.29 <0.001 
Authoritarian parenting style -1.05 -1.53 -0.58 <0.001 
Dominant parenting style -4.92 -9.42 -0.42 0.032 
N observation= 125 
Adj R-Squared= 46.81% 
p<0.001 

    

DISCUSSION 

1. Body Mass Index (BMI) and age of 

menarche 

This study found that there was a relation-

ship between BMI and age of menarche. 

This study is in line with previous studies 

which stated that being overweight or obese 

is associated with earlier onset of puberty, 

both in boys and girls (Daniels, 2021). 

Another study stated that weight gain during 

puberty is always accompanied by increased 

levels of the hormone’s leptin and insulin in 

the body (Chung, 2017). Leptin acts as a 

signal to the hypothalamus regarding the 

amount of fat mass in the body whether it is 

sufficient to start the reproductive process 

which will then trigger the activation of the 

hypothalamic-pituitary-gonadal axis 

(Prosperi and Chiarelli, 2023).  

There is a positive correlation between 

hyperinsulinemia and adiposity, insulin 

resistance, and early puberty (Prosperi and 

Chiarelli, 2023). 

2. Stress and age of menarche 

This study found that there was a negative 

relationship between stress and age of 

menarche. When the body experiences 

stress, the body will indirectly release the 

hormone cortisol. This is in line with 

previous research which states that high 

levels of the hormone cortisol will stimulate 

the body to release the hormones insulin, 

leptin and the neuropeptide-Y (NPY) system 

which causes hunger so that there is a desire 

to eat. Similar research shows that high 

psychological stress factors can increase the 

incidence of early menarche by 1.19 times in 

women aged ≤10 years old (Yu et al., 2020). 

3. Authoritarian parenting style and 

age of menarche 

This study found that there was a negative 

relationship between parenting patterns and 

age of menarche. The results of this study 

are in line with previous studies which 
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stated that parents who adopt emotional 

and harsh parenting styles cause their 

daughters to experience early puberty (Ling 

et al., 2022). Authoritarian parenting forms 

a character that must submit and obey all 

parental rules, without giving the child 

freedom of opinion (Taib et al., 2020). Other 

studies have stated that authoritarian 

parenting is included in the type of negative 

parenting that is associated with early 

puberty in girls, but not in boys (Pham et al., 

2021).  

4. Dominant parenting style and age 

of menarche 

This study found that there was a negative 

relationship between the dominance of 

parenting patterns and the age of menarche. 

Female adolescent who are raised by their 

mothers only (single parent) or by guardians 

will experience an age of menarche by 4.92 

earlier than those raised by both parents. 

This means that children who are raised by 

their biological father and mother are able to 

increase the age of menarche by 4.92 years 

compared to children who are raised by one 

parent or by guardians such as grand-

parents, aunts, or babysitter. 

This study is in line with previous 

studies which state that girls who grow up in 

households with stepparents and single 

parents experience menarche earlier than 

their peers because they live in stressful 

situations (Johnston et al., 2020). Other 

studies have shown that girls who do not live 

with both parents from birth to age 2 are at 

higher risk of early menarche (Aghaee et al., 

2020). The influence of negative family 

experiences (divorce, violence, and parental 

conflict) will affect the characteristics of the 

parents and directly impact the timing of 

early puberty (DiLalla et al., 2021). 
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