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Abstract

Background: Menarche is a sign of maturity of the female reproductive function. It is influenced by many
factors, such as heredity, general health status, nutrition, and socioeconomic status. The purpose of this
study is to determine the correlation of heredity and menarcheal age.

Methods:This study was a cross-sectional analytic study conducted from September-October 2014
in Bandung using a multi-stage sampling technique and it was conducted in twelve elementary schools
and junior high schools. A total of 123 subjects were included in this study. The instrument of this study
was questionnaire containing menarcheal age of subject, older sister, biological mother, and maternal
grandmother. The data were analyzed using Spearman correlation and linear regression test with the level
of significance was determined at p<0.05.

Results: Among 123 data, the majority of subjects had experienced menarche at the age of 11 (39%) and
12 years (36.6%) with an average of 11.46 years old. Based on the Spearman correlation and multiple linear
regression tests, there was a correlation between heredity and menarcheal age. (P=0.00).

Conclusions: There is a correlation between heredity and menarcheal age, with the highest correlation is
between subject’s and older sister’s menarcheal age.
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Introduction

In times of growth, human will grow from
fetuses, infants, children, and adolescents
to adults. The transition from childhood
to adulthood is called puberty. One of the
changes that will happen is the emergence of
signs of sexual maturation and reproductive
function, which is marked by menarche or
first menstruation. Physically, menarche is
characterized by bleeding from vagina due to
sloughing of the endometrial lining. Menarche
usually occurs one to two years after the
growth spurt.! The age range of menarche
adolescents in Indonesia is 9-18 years old.?
Factors that influence menarche consist
of endogenous and exogenous factors. The
examples of endogenous factors are genetics
and health status, while the exogenous factors
are the nutritional status and socioeconomic
condition.** Many studies were studying the
relationship between exogenous factors and

menarche but the study on the relationship
between heredity as one of the genetic
manifestations and the age of menarche is
still rare. On the other hand, in determining a
person’s menarcheal age, it is easier to predict
from heredity.

Based on the study in the United Kingdom,
there is a significant relationship between
heredity and menarcheal age. The study
involved three generations, the grandmother,
mother, and the subject. The results of
significance for all three variables are highly
significant. However, there is an increase in
the average of menarcheal age.° Not only in
the United Kingdom®, a similar study was also
conducted in Australia, which the subjects are
monozygotic twin, dizygotic twin, and siblings.
The most significant result was found in
monozygotic twin.” It is indicated that there is
an influence of heredity in the menarcheal age.

Based on the theoretical facts and the results
of previous studies above, the relationship
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between heredity and menarcheal age among
adolescent aged between 9-15 years old in
Bandung was interesting to study. Selection of
subjects due to menarche occurs largely in the
age range 9-15 years old.?

Methods

This study was a cross-sectional study
conducted from September-October 2014
in elementary school and junior high school
students in Bandung, West Java, Indonesia.
A total of 123 data were collected by
multistage random sampling technique. First,
Bandung was divided into six administrative
regions. Furthermore, the selection of one
elementary school and one junior high school
was randomly based on the data from the
Education Board of Bandung in each region.
After that, proportional random sampling was
used to select the subject of the 12 selected
schools. Inclusion criteria for this study were
(1) adolescents aged between 9-15 years
old in the selected schools who attended and
were voluntarily engaged in the study, and (2)
older sister, biological mother, and maternal
grandmother of the subject who remember
their menarcheal age. Exclusion criteria
were (1) subjects with a chronic disease or
hormonal disorders, and (2) subjects taking
hormonal drugs.

The instrument of this study was a validated

questionnaire containing the identity, health
status, and menarcheal age of subjects,
subjects’ older sister; biological mother,
and maternal grandmother. The collected
data were entered into the computer using
Microsoft Excel 2007 and SPSS (version
20) software. Furthermore, the data were
analyzed using the Spearman correlation test,
with a significance value at p<0.05. After that,
the data were analyzed using multiple linear
regression to determine the magnitude of
the changes in the subject’s menarcheal age
if there is a change in heredity. The test was
performed by a model calculation:

Fo__ _1 r 1 1 r 1 1 r

Y = dependent variable
a = constant
b1, b2, b3 =regression coefficients
X1, X2, X3 = independent variables

Ethical approval was obtained from
the Health Research Ethics Committee of
Universitas Padjadjaran, Bandung . Informed
consent was also obtained from the National
Unity and Community Development of
Bandung, Education Board of Bandung, and
school authorities.

Results

The data were then collected from twelve
elementary schools and junior high schools

Table 1 Distribution of Subject’s Menarcheal Age

Variable Subject Sister Mother Grandmother
Menarcheal age

9 2 (1.6) 5(4.1) - -

10 14 (11.4) 28 (22.8) 2(1.6) 2(1.6)

11 48 (39) 54 (43.9) 8 (6.5) 4 (3.3)

12 45 (36.6) 33 (26.8) 50 (40.7) 47 (38.2)

13 13 (10.6) 2 (1.6) 44 (35.8) 40 (32.5)

14 1(0.8) 1(0.8) 13 (10.6) 22 (17.9)

15 - - 5(4.1) 7 (5.7)

16 - - 1(0.8) -

17 - - - 1(0.8)
Total 123 123 123 123
Menarcheal age

Mean 11.46 12.02 12.63 12.83

Median 11 12 13 13

Minimum-maximum 9-14 10-15 10-16 10-17
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Table 2 Correlation between Subject’s Menarcheal Age and Older Sister’s, Biological
Mother’s, and Maternal Grandmother’s Menarcheal Age

. Older Sister’s Biologic Mother Maternal grandmother’s
Correlation menarcheal age menarcheal age menarcheal age
Subject’s menarcheal age r: 0,522 r: 0.207 r: 0.216
p: 0.00 p: 0.021 p: 0.017

of the six regions of Bandung city. The schools
were SDN (Public Elementari School) Asmi,
SDN Banjarsari, SDN Cijawura, SDN Ciujung,
SDN Sejahtera, SDN Ujung Berung, SMP Negeri
(Public Junior High School) 1, SMP Negeri
2, SMP Negeri 8, SMP Negeri 11, SMP Negeri
14, and SMP Negeri 18. From twelve schools,
there were 238 children who met the inclusion
criteria in this study. A total of 115 children did
not fill the questionnaire completely, so only
123 children who wereincluded in this study.

The mean of subject’'s menarcheal
age was earlier than the mean of older
sister’s, biological mother’s, and maternal
grandmother’s menarcheal age. The earliest
of menarcheal age was 9 years old, meanwhile
the latest was 17 years old.

After that, the data were analyzed using
Kolmogorov-Smirnov and Shapiro Wilk test
to know the distribution of the data. The data
were not normally distributed, so they were
analyzed using Spearman correlation test. The
result was shown at table 2.

Based on Spearman test, there was
correlation between heredity and menarcheal
age.The highestcorrelation was found between
subject’s and older sister’s menarcheal age,
while the lowest was found between subject
and biological mother. All correlation among
variables was positive so if one variable was
increasing, the other variables would be
increased.

To determine the correlation between
heredity combinations of older sister’s,
biological mother’s, and maternal
grandmother’s menarcheal age and subject’s
menarcheal age, multiple linear regression
was conducted. The result of this correlation
was 0.3. The correlation was positive but it
had a low correlation. Based on data analysis,
the data had p value <0.05 so there was a
correlation between subject’'s menarcheal
age and heredity that were taken from older
sister’s, biological mother’s, and maternal
grandmother’s menarcheal age.

To determine the changes in subject’s
menarcheal age based on heredity, multiple
regression tests were conducted. Based on

the results of the data analysis, the regression
result between heredity and menarcheal age
showed was 6.017, b1 was 0.644, and b2 was
-0.251. Maternal grandmother was not applied
to regression model due to level of significance
>0.05. Therefore, regression model was
obtained:

Subject’s menarcheal age = 6.017+0.644(older
sister’'s menarcheal age)-0.251(biological
mother’s menarcheal age)

Discussions

The mean of menarcheal age in Bandung
was earlier (11.46) than national Indonesian
survey conducted in 2010, which was 12.96
years old.? The mean of menarcheal age
in Bandung is also lower than the mean of
menarcheal age in United Kingdom® (12.7),
India® (12.43), and Nepal® (12.85). The
differences among those results are caused by
heredity and environment factors.'?

The mean of subject’s menarcheal age was
lower than older sister’s, biological mother’s,
and maternal grandmother’s menarcheal age.
The similar result was also found in the study
conducted in the United Kingdom® by Morris
(2011) but the mean difference of menarcheal
age in this study was higher than United
Kingdom. The mean differences of menarcheal
age are caused by nutrition intake, physical
activity, and psychological state.'!

Based on Spearman correlation and
multiple linear regression tests, there was a
correlation between heredity and menarcheal
age. The similar results were found in the study
conducted in Australia®, United Kingdom®
and Iran®. The heredity factor is caused by
influence of Sterol Regulatory Element Binding
Protein (SREBP), Cytochrome P450 family
19 subfamily A polypeptide 1 (CYP19A1),
Cytochrome P450 family 17 (CYP17), Estrogen
Receptor a (ESR a), and GnRH receptor
(GnRHR) gene that will affect quantities and
activities of steroid hormones, such as GnRH,
estrogen, and progesterone that stimulate
process of menarche.”!** However, this study
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did not discuss about those genes. The highest
correlation was found between subject’s and
older’s sister menarcheal age. This result
revealed that not only heredity could influence
menarcheal age, but also other factors, such as
nutritional intake and health condition.”

The correlation between subject’'s and
biological mother’s menarcheal age was the
lowest correlation. This result is caused by
other factors, such as nutritional intake before
puberty, which could affect menarcheal age.!®
Therefore, heredity is dominant in non-obese
children.t®

The limitations of this study were limited
of time and budget also less of subject’s
enthusiasm in some regions. The used
study design was not suitable so it could not
eliminate the confounding factors, such as
nutritional intake and psychological state.
This was caused by difficulty to assess those
factors and high bias. Recall information about
menarcheal age could lead to information bias.

Recommendations based on limitation of
this study are increasing size and enthusiasm
of subjects, and using prospective cohort
design to reduce information bias and
eliminate confounding factors.

Based on data analysis and discussion
above, the mean of menarcheal age among
adolescent aged 9 — 15 years old in Bandung is
11.46 years old. There is a correlation between
heredity and menarcheal age, with the highest
correlation is between subject’s and older
sister’s menarcheal age.
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