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Abstract
Background: The decline of age at menarche has been reported in several countries, it occurred because of
genetic, ethnic, and socioeconomic improvement in nutritional status and environment. The improvement
of nutritional status has occurred globally all over the world including in Indonesia. One of the measuring
tools in nutritional status is body mass index (BMI). The objective of the study was to assess the correlation
between BMI and age at menarche.
Methods: A cross-sectional study was carried out among girls aged 9–15 years old in Jatinangor, from
May–November 2013. The sample of this study was chosen with cluster random sampling. Age at menarche
information was collected through a questionnaire. Body mass index was calculated from measurement of
body weight and height. Data was analyzed using Spearman correlation test.
Results: Out of three hundred and sixty nine subjects participating in this study, sixty seven were included
in the inclusive criteria. According to the classification of BMI of underweight, normal, overweight, and
obese, there were 1, 55, 8, and 3 persons, respectively. Mean of BMI was 19.04 and mean age at menarche
was 12.72 years, which showed a non significant result (r=-0.013; p= 0.458).
Conclusions: Age at menarche was not correlated with BMI. [AMJ.2015;2(4):521–4]
Keywords: Adolescent girls, age at menarche, body mass index

Introduction
Puberty is one of the crucial stages in human
growth and development process. One of the
signs of puberty is menarche.1 Over last few
decades, puberty has occurred earlier so that
the age at menarche decreased. This situation
occured in the Unites States, South Korea,
and Indonesia.2-4 In Indonesia, there was a
decline of age at menarche to 12.96 years
from 13.22 years in 1996.4,5 This might be
due to the evolving of better socioeconomic
conditions, nutrition and health status.1 Onset
of menarche can be affected by various factors,
such as ethnicity, socioeconomic, genetic and
nutritional status.2,4,6,7
Menarche is the first menstruation that
occurred in a cycle. Menarche is regulated by
hormones, such as gonadotropin releasing
hormone (GnRH).1 Gonadotropin releasing
hormone could be affected by leptin. The
increasing level of leptin will trigger the
activation of GnRH and accelerate the

initiation of puberty.1,8 Leptin can increase
when there are elevated adipose cell and
leptin resistance.9 Elevated adipose cells can
be associated with elevated BMI. The easiest
way to measure nutritional status is by
measuring the Body Mass Index. Body mass
index is a ratio between weight and height
that could indicate the composition of body
fat.10 The decline of age at menarche can be
the risk factor for various diseases, such as
insulin resistance, depression in teenager,
engages in risk behaviors, breast cancer and
cardiovascular risk.11-13 The aim of the study
was to analyze the correlation between Body
Mass Index and the age at menarche.

Methods

A cross-sectional study was carried out among
girls aged 9–15 years in elementary and junior
high schools in Jatinangor, Sumedang. This
research was conducted in May–November
2013. The inclusion criteria of this study were
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Table 1 Distribution of Age at Menarche and Body Mass Index (n=67)
Variable

Number of Person

Percentage (%)

3

5

Age at Menarche (Years)
11
12

25

37

15

1

1

13
14

Body Mass Index
Underweight
Normal

Overweight
Obese

young girls living in Jatinangor with maximum
menstrual period less than four months,
assumed that they had not been affected yet
by growth spurt.14 Then, the sample size was
calculated by using calculation for analytic
numeric study with minimum sample size of
53 subjects.
Subjects were selected by cluster random
sampling, Three elementary and five junior
high schools in Jatinangor were chosen.
This study has been approved by the Health
Research Ethics Committee of the Faculty of
Medicine, Universitas Padjadjaran, Department
of Education Sumedang, and Department of
Regional Development Sumedang. .
In this study the independent variable was
BMI which was derived by measuring height
and weight. The height was measured by using
microtoise, then the subjects were asked to
take off their shoes and caps, and standup,
with heels, buttock, shoulders and back of the
head touching the wall. The Frankfort area
must be perpendicular to the wall and parallel
to the floor. Next, the weight was measured
by using a weighing scale and subjects must
take off their shoes, jackets, heavy clothes and
other stuff. The dependent variable of this
study was the age at menarche, determined
by questionnaires that must be filled by the
subjects. Thecollected data were analyzed
using Spearman correlation

Results

Out of the 369 girls of the selected schools, 85
subjects met the inclusion criteria, and eighteen
of them were excluded due to incomplete data.

28

42

10

15

1

2

55

82

8

12

3

4

The rest of the subjects reached the minimum
sample size and were analyzed.
The earliest age at menarche was 11
and occurred in 3 adolescent girls with
underweight and normal BMI. Most of the girls
got their first menstruation at age 13 and had
normal BMI (Table 1).
According to the analysis of Spearman
correlation test, the correlation value (r)
derived in this study was 0.013 and inversely
correlate, p value was 0.458 (p>0.05). The
result of this study indicated that there was no
significant correlation between both variables.

Discussions

The population and subject of this study were
girls aged 9–15 years. The average age at
menarche according to the survey, was 12–14
years old. The youngest age at menarche was
9 years and the oldest one was 18 years.4 The
mean age of menarche in Jatinangor in this
study was 12.72 years which was younger
than the national mean age at menarche in
1996 (13.22 years old).5 This decline could
be due to improvement in nutritional status
and environmental changes.6 The mean age of
menarche in this study was higher compared
to studies in Kuwait15 (12.41 years old) and
United States2 (12.32 years old), but was lower
than the study in South Korea3 (13.1 years
old). The differences might be due to sexual
maturity variation by race, ethnicity and
nutritional status.16,17
Out of 67 subjects, 83% had normal BMI and
reached menarche at the age of 13 years. The
Althea Medical Journal. 2015;2(4)
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body mass index distribution in this study was
widely varied, the overweight and obese group
percentage were 12% and 4% respectively
(Table 1). The prevalence of overweight and
obese in this study was different from studies
in Medan18 (27%) and in Kuwait15 (18.3% and
25.8%). In this study, girls who got their first
menarche were from underweight and normal
BMI. Normally, girls with earlier menarche has
higher BMI, as shown in the Bogalusa Heart
Study17 and in the study of Oh et al.3 in South
Korea.
Furthermore, this study showed that there
was no correlation between age at menarche
and BMI. This was contradictive to studies of
Oh et al.3 in Seoul, South Korea, the Bogalusa
Heart Study17 and of Olivia in Medan18, which
reveals a correlation between BMI with onset
at menarche. This difference might be due to
different design, criteria, operational definition,
and difference in obesity prevalence.19
Additionally, Robert et al.20 in Chicago,
Illinois also stated that menarche shows
significantly a tendency to occur in preteen
girls with an elevated BMI which is related to
the increasing level of leptin. Based on a study
by Apter9 in female adolescence, leptin shows
a correlation with body weight and puberty.
Ethnic, genetic and environment might be
other reasons for this difference.6
There are some limitations and
recommendation for this study. The body
mass index on onset of menarche should be
measured at the first menstrual period.1,10
Therefore, the use of a cohort study design
and consideration of lower overweight
and obesity prevalence will reveal a better
conclusion. Leptin is more directly correlated
with body fat composition and should be
considered to be used in a further study as an
independent variable for onset of menarche.9
Other factors that can affect menarche, such
as socioeconomic, genetic and ethnicity
should be taken into account. Based on this
study, it can be concluded that there is no
correlation between BMI and age at menarche
in Jatinangor.
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