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Abstract 

Concern regarding secular trend of declining age of menarche has increased in the last few decades. Prevalence of 
childhood and adolescents obesity in Indonesia has also increased lately while some studies suggest that increased 
body mass index associates with the early onset of puberty which known to be the risk factor of many health 
problems. This study aims to investigate whether age of menarche is associated with body mass index in adolescents in 
Palembang. Sample of this cross sectional designed study was elementary and junior high school girls from 8 schools in 
Palembang taken with stratified random sampling. A total of 388 respondents met the inclusion criteria. Age of 
menarche and body mass index got from the questionnaire and anthropometric examination were analysed using Chi-
square test. Out of 388 respondents, 49.5% experienced menarche at the earlier age than the mean age of menarche 
of 12.36 years and 20.1% were classified as overweight and obese. The average menarcheal age of overweight and 
obese respondents was earlier than those classified as normal and underweight. This study proved that there is a 
highly significant association between age of menarche and body mass index with the p-value of 0.000 (Chi-square 
test). There is a highly significant association between body mass index during peripubertal period and the age of 
menarche. Strict monitoring on body mass index of elementary and junior high school girls is necessary to prevent 
early puberty. 
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1. Introduction 
Menarche is the first menstruation which 

marks the end of puberty. Since the 20th  
century, the occurrence of menarche began to 
shift to a younger age in almost all countries in 
the world. In the United States. the age of 
menarche decreased from 12.53 years of age in 
1988-1994 to 12.34 years in 1999-2002.1 Basic 
Health Research data for 2010 showed the 
average age of menarche in women in 
Indonesia was 13 years with an earlier 
incidence in age less than 9 years and some 
later until 20 years.2 

The decline in the age of menarche has 
become an important health issue because it 
has an impact on increasing the risk of various 
health problems. The risk of developing breast 
and endometrial cancer increases with 
increased exposure to estrogen.3.4 Cohort 
studies in Scotland have shown that the age of 
menarche influences the incidence of obesity in 
adulthood.5 An increased risk of developing 
metabolic syndrome. diabetes and 
cardiovascular problems is also closely 
associated with early menarche.6 

Factors that influence the age of 
menarche include genetic and environmental 
factors. Research by Graber et al in 1995 
showed that there was a tendency for a 
mother's menarche age to predict the age of 
her daughter's menarche.7 Girls with higher 
socioeconomic status and parental education 
and who live in urban areas tend to experience 
menarche at a younger age.8.9 Nutritional 
status parameters such as Body Mass Index 
(BMI) have an important role in influencing the 
occurrence of menarche.10 Various studies 
have shown that high BMI is associated with 
earlier menarche.11.12 This study aims to 
determine the relationship between age of 
menarche and body mass index youth in 
Palembang City 

 

2. Research Methods 
This cross sectional study was conducted 

on 672 students of class V-IX in the sub-
districts of Kemuning, Ilir Timur II, Kalidoni, and 
Plaju who were selected using a stratified 

random sampling technique from September 
to October 2016. In this study, 388 students 
who met the inclusion criteria were willing, 
being the study sample and had experienced 
menarche within a maximum of 6 months 
before data collection, while the study 
exclusion criteria were if the student consumed 
drugs for a period of  ≥ 2 weeks continuously or 
had congenital disease, such as Turner 
syndrome. 

The collection of general information and 
the age of students' menarche was carried out 
using a questionnaire and BMI data were 
obtained through measurements of height and 
weight grouped according to the CDC BMI-for-
Age growth curve. The collected data were 
processed and analyzed to determine the 
relationship between menarche age and BMI 
using the Chi-square test. 

 

3. Results 
The research was conducted in one 

primary school and one junior high school 
respectively in the sub-districts of Kemuning, 
Ilir Timur II. Kalidoni, and Plaju, Of the 672 
students who were the study sample, 284 
students did not meet the inclusion criteria 
because they experienced menarche in a time 
span more than 6 months before the study was 
carried out. 

The distribution of subjects based on 
general characteristics is presented in Table 1. 
Of the 388 students who were the subjects of 
the study, about 44.3% of the subject's father 
and 44.6% of the subject's mother had high 
school education. The largest proportion of the 
subject's father's occupation is entrepreneur / 
private (43.2%) while the mother's job is 
housewives (72.2%). As much as 43.8% of the 
subject's parents' income is more than IDR 
3.500.000.00. 

Table 2. presents the distribution of 
subjects by age category of menarche. The 
mean age of the subject’s menarche was 12.36 
years (12 years 4 months) with the proportion 
of students who experienced menarche at an 
earlier than average age was less (49.5%) than 
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students with mean menarche age or older 
(50.5%).  

In this study, the fastest menarche 
occurred at the age of 9 years while the 
slowest at the age of 15 years. Most of the 
subjects experienced menarche at age 12 
(35.8%) and age 13 years (30.4%). Figure 1 
shows the cumulative percentage of the 
subjects' menarche ages. At the age of 12 
years, 57.8% of students had experienced 
menarche, then this increased to 88.2% at the 
age of 13. About 99.5% of students have 
experienced menarche by the age of 14. 

In Table 3. the distribution of subjects 
based on BMI categories is presented. From 
388 subjects, the mean body mass index was 
19.11 ± 3.12. Most of the subjects belonged to 
the normal nutrition category, namely 264 
(68%) students, while those included in the 
excess nutrition category were 78 (20.1%) 
students, Only 46 (11.9%) students were 
malnourished. 

Figure 2. shows the mean age of 
menarche in the BMI group. Subjects in the 
excess nutrition group experienced menarche 
at a younger age (11.25 years) compared with 
the normal nutrition group (12.56 years) and 
less (13.13 years). This shows an inversely 
related relationship between menarche age 
and Body Mass Index 

As shown in Table 4. as many as 93.5% of 
subjects with excess nutritional status 
experienced menarche at a younger age, while 
only 21.7% of subjects in the undernourished 
group experienced menarche earlier than 
average. Most of the subjects with normal 
nutritional status (58.7%) and malnutrition 
(78.3%) experienced menarche at the mean 
age or older. The results of the analysis of the 
relationship between menarche age and body 
mass index using the Chi-square hypothesis 
test with a 95% confidence level resulted in a 
value of p = 0.000 (p <0.05). This shows that 
there is a very significant relationship between 
menarche age and Body Mass Index. 

Table 1. Distribution of subjects based on general characteristics (N = 388) 
Characteristics  N % 

Father's education   
Not in school / elementary school 29 7.5 
Junior High School  47 12.1 
Senior High School 173 44.6 
College 139 35.8 

Mother's education   
Not in school / elementary school 39 10.1 
Junior High School 61 15.7 
Senior High school 172 44.3 
College 116 29.9 

Father's job   
Not working / labor / security guard 154 39.7 
Lecturer / Teacher 7 1.8 
POLRI / TNI 8 2.1 
PNS / BUMN / Retirees 49 12.6 
Notary / Doctor / Pharmacist / Midwife 2 0.6 
Entrepreneur / Private 168 43.2 

Mother's job   
Not working / labor / security guard 280 72.2 
Lecturer / Teacher 11 2.8 
POLRI / TNI 1 0.3 
PNS / BUMN / Retirees 35 9 
Notary / Doctor / Pharmacist / Midwife 3 0.8 
Entrepreneur / Private 58 14.9 

Parents' income   
<1500000 73 18.8 
1500000-2500000 80 20.7 
2500000-3500000 65 16.8 
>3500000 170 43.8 

 



18 

 

Table 2. Distribution of subjects by age group of menarche (N = 388) 

Age of 
menarche 

Average  (s.b) IK 95% 

12.36 (1.06) 12.26-12.47 

n % 

< average 192 49.5 
≥ average 196 50.5 

Total 388 100 

 
 

Table 3. Distribution of subjects based on BMI category (N = 388) 

BMI 

Average  (s.b) IK 95%  

19.11 (3.12) 18.80-19.43 

N % 

Excess nutrition (IMT p >85) 78 20.1 
Normal nutrition (IMT p 5-85) 264 68 
Malnutrition  (IMT p <5) 46 11.9 

Total 388 100 

 

 

Table 4. Relationship between age of menarche and Body Mass Index 

BMI 

Age of Menarche 
Total 

P* 
value 

< Average ≥ Average 

n 
(%) 

n 
(%) 

n 
(%) 

Excess nutrition 
73 

(93.6) 
5 

(6.4) 
78 

(20.1) 
0.000 

Normal nutrition  
109 

(41.3) 
155 

(58.7) 
264 
(68) 

Malnutrition  
10 

(21.7) 
36 

(78.3) 
46 

(11.9) 
 

Total 
192 

(49.5) 
196 

(50.5) 

388 
(100) 

 

* Chi-square test 

 

 

0,3% 6%
22%

57,8%

88,2%
99,5% 100%

Age of menarche (years)
9 10 11 12 13 14 15

  
Figure 1. The cumulative percentage of the subjects' menarche ages 
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Figure 2. Mean age of menarche in BMI group 

4. Discussion 
The first sign of puberty in most 

adolescent girls is growth spurt, followed by 
breast growth (thelarche), the appearance of 
pubic hair (pubarche) and finally menstruation 
(menarche). Puberty in girls usually begins at 
the age of 8-13 years, whereas menarche 
occurs around 2.6 years from the onset of 
puberty.13 

In the United States, the age of menarche 
decreased from 12.53 years of age in 1988-
1994 to 12.34 years of age in 1999-2002.1 
Cross-sectional studies in Indonesia revealed 
that the average age of menarche in Indonesia 
was 12.96 years, while in Palembang it was 
13.08 years.14 In this study, it was found that 
the mean age of menarche in Palembang was 
12.36 years. This decline in the age of 
menarche indicates a shift in the mean onset of 
puberty for girls in Palembang to a younger 
age. 

Along with the decline in the age of 
menarche in the last few years, there is a trend 
of increasing the prevalence of adolescent 
obesity in Indonesia. The average age of 
menarche in Palembang is lower than that in 
Kupang, which is around 13.86 years old.14 The 
prevalence of adolescents with excess 
nutritional status in Palembang (20.1%) is 
higher than in Kupang (8.7%).15 This supports 
the hypothesis that obesity tends to trigger 
puberty and menarche earlier. However, 
Jakarta, with the highest prevalence of 
overweight and obese adolescents in 
Indonesia, shows that the average age of 

menarche is older than the average age of 
menarche in Yogyakarta which has a lower 
prevalence of overweight and very obese 
adolescents.14.15 

Besides from genetic factors, 
environmental factors also influence the 
occurrence of menarche. Among 
environmental factors such as nutritional 
status, physical activity, and socioeconomic 
conditions, nutritional status has a large 
influence on the age of menarche.10 In this 
study it was also found that the group of 
adolescents with nutritional status experienced 
menarche more at a younger age (11.25 years) 
than group with normal nutrition (12.56 years) 
and less (13.13 years). 

A study of 17.077 adolescent girls in the 
United States indicated that obesity was an 
important factor contributing to earlier onset 
of puberty.11 Cross-sectional studies in South 
Korea revealed that BMI and increased BMI in 
the period before menarche lead to early 
menarche.16 The study of Al-Awadhi et al 
(2013) concluded that there was a significant 
negative association between age of menarche 
and obesity or overweight in Kuwaiti 
adolescents.17 However, a longitudinal study of 
68 Dutch adolescents concluded that fat mass 
or body fat distribution was not related to the 
onset of puberty.18 

This study supports the results of 
previous studies conducted in Indonesia with 
the result that there is a very significant 
relationship between menarche age and BMI 
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with a value of p = 0.000 on the chi-square test. 
Research by Amaliah and Pujonarti (2010) on 
adolescents aged 10-15 years in Indonesia 
revealed that the age of menarche has a 
significant relationship with nutritional status 
where adolescents with normal and excess 
nutritional status experience 1.94 times more 
menarche than those with under nutritional 
status.19 Similar results were obtained through 
studies in Semarang and Medan.20.21 In 
contrast. research in Sumedang showed that 
there was no correlation between age at 
menarche and BMI.22 

The hypothesis of Frisch and McArthur 
states that there is a critical fat mass to trigger 
the first menstruation and more fat mass to 
maintain reproductive capacity, but this has 
not been proven in several studies.23 The 
national survey conducted by Batubara et al 
also concluded that most Indonesian 
adolescents will experience menarche in the 
age range of 12-14 years (mean 12.96 years) if 
BMI is included in the 50th percentile or 
more.14 In this study, one student who 
experienced menarche at the youngest age of 9 
years had a BMI in the 85th percentile range, up 
to 95. On the other hand, two girls experienced 
menarche the slowest. one of whom had a BMI 
below the 5th percentile on the CDC's BMI-for-
Age growth curve. 

The specific mechanisms that explain the 
relationship between age of menarche and 
obesity are unclear. Some opinions suggest 
that high BMI in peripubertal masses will lead 
to increased production and availability of 
estrogen through a series of mechanisms that 
predispose to early menarche.24 Several studies 
have also reported changes in body fat mass 

and distribution in adolescent girls during 
puberty, but nothing has been proven yet that 
these changes are related to hormonal changes 
during the puberty process.11 

Many studies agree that body fat has a 
large influence on the onset of puberty and 
menarche. Leptin is a major regulator of body 
weight and serum levels have a very strong 
correlation to BMI and body fat.11 Leptin 
produced by adipocytes is thought to play an 
important role in the molecular relationship 
between body fat and reproductive function.25 
A study showed that there was an increase in 
serum leptin in 2 years before an increase in LH 
and serum estradiol.26 An Ohio study showed 
that an increase in serum leptin levels was 
associated with a decrease in the age of 
menarche.27 

Apart from BMI, there are other factors 
that have an important effect that directly 
affect puberty, namely genetics that are race-
specific. Herman-Giddens et al studied 16.077 
white and black girls in the United States 
reported that the median age of menarche in 
white adolescents was 12.88 which was slower 
than that of black adolescents with a median 
age of menarche of 12.16 years.28 

A limitation in this study is that the age of 
menarche data obtained through retrospective 
recall can bias the results of the study. In 
addition, a larger sample representing each 
sub-district is needed so that the research 
results are more accurate. The addition of 
other variables related to the 
sociodemographic state of an area will enrich 
the analysis so that more specific conclusions 
can be made. 
 

 
5. Conclusion 

From the research that has been carried 
out in Elementary Schools and Junior High 
Schools in 4 sub-districts in Palembang City 
during September-October 2016. it can be 
concluded that: 
1. The fastest menarche occurred at the age of 

9 years (0.3%) while the slowest at the age 
of 15 years (0.5%) with the mean age of 

menarche in the study subjects was 12.36 
years (12 years 4 months). 

2. The average body mass index of the 
research subjects was 19.11 with the 
proportion of excess nutrition group of 
20.1%. 

3. There is a very significant relationship 
between the age of menarche and Body 
Mass Index (p = 0.000). 
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