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ABSTRACT

Background: The age of menarche which was referred to first time of teenagers had menstrua-
tion can be affected by anthropometric index, including body mass index, and waist circumference.
Differences in measurement of body mass index, waist circumference, and intensity of physical
activity will make some differences in age of menarche. This research aimed to determine the
influence of body mass index, waist circumference and physical activity with age of menarche in
late adolescent girls in Surakarta.

Subjects and Method: The data collected by observed 359 adolescent girls aged 15 until 18 years
old in Surakarta during September to October 2016 using observational analytic with cross
sectional methods. The independent variables were body mass index, waist circumference, and
physical activity. The dependent variable is age of menarche. Body mass index is measured using
BW (kg)/BH2 (m2) formula, in which: BW is Body Weight (measured using digital standardized
scales) and BH is Body Height (measured using standardized microtoise). Students asked to fill in
the questionnaire that contain questions regarding reproductive health especially menarche and
physical activity questionnaire (IPAQ). The data is processed using SPSS for Windows 23.0 and are
analyzed using multiple regression analysis.

Results: From the 359 respondents, the mean of age of menarche is 12.6 years (Mean= 12.6; SD=
1). Mean of body mass index is 21.42 kg/m2 (Mean= 21.42; SD= 4.44). Mean of waist circum-
ference is 70.41 cm (Mean= 70.41; SD= 7.47). There are 87 respondents (24.2%) with low physical
activity, 100 respondents (29.5%) with moderate physical activity, and 166 respondents (46.2%)
with high physical activity. Physical activity has significant influence positively (OR= 1.98; 95% CI=
0.39 to 4.72; p= 0.017) on the age of menarche.

Conclusion: Physical activity has significant influence on the age of menarche in adolescent girls
in Kota Surakarta, Indonesia.
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BACKGROUND system and processed by hipotalamus, the

Menarche or the first menstruation takes stimulation is then sent to hipofise through
place as the result of complex hormonal fortal system, and then gonadropic
system. Human five senses receive stimula- hormone is secreted that will stimulate
tion that is forwarded to the central nerve follicle and luteinizing hormonto stimulate
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ovary. Follicle stimulating hormone(FSH)
stimulates the follicle primordialwhich in
its process secretes esterogen, resulting in
the growth and secondary sexual mark, this
is the sign of adolescent who is experi-
encing puberty. Menarche is general takes
place around the age of 10-11 years old
(Manuba, 2001). Several factors that affect
the age of menarche are the accumulation
of body fat, nutritional intake, environmen-
tal condition, socio-economic status, gene-
tic factors, and exposure to endoneurocrine
disruptors (Santrock, 2007; Karapanou and
Apadimitriou; 2010).

The average age of menarche has
decreased gradually. This might be caused
by the changes in dietary consumption and
the increase in physical activities, psycho-
logical stress that affect menstrual cycle.
The decreased age of menarche or early
menarche may increase the risk of breast
cancer, obesity, and miscarriage (Silva et
al., 2008). A research in US compared the
age of menarche among adolesecent of the
same age before 1900 and 1988 to 1994.
The research found that the average age of
menarche was above 14 years old in
adolesecent before 1990 and 12.4 years old
in adolesecent during 1988-1994 (Karapa-
nou and Apadimitriou; 2010). The earliest
menarche in Indonesia is nine years old,
while the latest menarche is 18 years old.
Most of teenage girl in Indonesia expe-
rience menarche at 12 years old (31.33%),
13 years old (31.30%), and 14 years old
(18.24%) (Batubara et al., 2010). Another
anthropometric survey in seven areas of
Indonesia find that the age of menarche in
Indonesia is varies from 12.5 years old to
13.6 years old (Speroff and March, 2010).

The age of menarche has a strong
relationship with body mass index (BMI)
for years. Early menarche takes place in
overweight women more often than on
normal or underweight women (Bosch et
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al., 2008). The involvement of BMI in the
age of menarche is showed in no decrease
of the age of menarche in underweight
adolesecent (Speroff and March, 2010).

Waist circumference is one of obesity
indicators that have a link with menarche.
A study conducted on 370 adolesecent girls
between 10-16 years old find a significant
relationship (p= 0.040) between the age of
menarche and waist circumference (Farah-
mand et al., 2012).

Moderate physical activity in early
ages decrease the frequency of ovulation in
menstrual cycle (Bernstein et al., 1987).
Adolesecent girls with inactive physical
activity tend to experience overweight and
have faster maturation of sexual function.
The age of menarche in children with
moderate-active physical activity signifi-
cantly experience delay in menarche com-
pared to their friends (Ajita and Jiwanjot,
2014). This research aimed to find the
effect of BMI, waist circumference, and the
intensity of physical activity on the age of
menarche in adolesecent in Surakarta,
Indonesia.

SUBJECTS AND METHOD

1. Study Design

This was an analytical observational study
with cross sectional design. The study was
conducted Public High School 3 Surakarta,
Central Java, from September to October
2016.

2. Population and Sample

The subject of study is students in SMA
Public High School 3 Surakarta. A sample
of 359 female adolesecent aged 15 to 18
years was selected for this study.

3. Study Variables

The dependent variable was age of
menarche. The independent variables were
body mass index, waist circumference and
physical activity.
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4. Operational Definition of Variables
Body mass index was calculation using
the formula for weight in kilograms divided
by the square of height in meters. The
weight measurement scale used a calibrated
digital weighing scale with capacity of 150
kg and calibrated at 0.1 kg. The weight scale
placed in the even surface and set at ‘o’
position and subjects are asked to stand on
the scales without their shoes on, and wear-
ing as minimum clothes as possible (Pra-
manik et al., 2014). The height measure-
ment scale used a calibrated microtoise
with the capacity of 2 meters and accuracy
of up to 0.1 cm. The measurement is
conducted by asking subjects to stand in
front of microtoise, face to the scales and
without shoes on (Pramanik et al., 2014).
The measurement scale is ratio in kg/m2.
Waist circumference measurement con-
ducted on the midpoint between lower
point of rib and the highest point of illiaca
with flexible band that is not easily
stretched in horizontal position during the
end of normal expiration, subject stand
straight and facing forward (Pramanik et
al., 2015). The measurement used metline
with 1 metre capacity and accuracy of up to
0.1 cm. The measurement scale is ratio in
centimeter (cm).

Physical activity measured through ques-
tionnaire for physical activity or Internatio-
nal Physical Activity Questionnaire (IPAQ)
includes several columns that consists of:
1). various types of physical activity; 2). The
frequency of activity: (never, daily, weekly,
monthly, 3 months); and 3). The duration
of activity measured in minutes. Respon-
dents are guided to write their answer on
the available blank column about the
frequency of the activity of each physical
acitivity they have daily, weekly, or monthly
during the past three months. Then respon-
dents are asked to write the duration of
their activity (in minutes) for each activity

www.thejmch.com

at a time (Fan et al., 2014). The measure-
ment scale is ratio.

Age of menarche was the age at which
women first menstruate, expressed in years.
Data gathered using reproduction health
questionnaire that is focused on respon-
dent’s age of menarche and interviews. The
measurement scale is ratio.

5. Study Instruments

The instrument used is questionnaire that
contains questions regarding reproductive
health especially menarche and physical
activity questionnaire (IPAQ)

6. Data Analysis

The data collected is then analyzed using
multiple linear regression analysis to find
the effect of BMI, waist circumference, and
physical activity on adolesecent age of
menarche in Surakarta.

~. Research Ethics

Research ethical issues including informed
consent, anonymity, and confidentiality,
were addressed carefully during the study
process. The research ethical clearance
approval letter was obtained from the Rese-
arch Ethics Committee at Dr. Moewardi
Hospital, Surakarta, Indonesia, No. 576/-
VI/HREC/2016 on July 11, 2016 and SMA
Negeri 3 Surakarta, Indonesia, No. 070/0-
802a/2016 on August 31, 2016.

RESULTS

1. Sample Characteristics

Respondent’s characteristics based on the
descriptive statistic consist of age, age of
menarche, BMI, and waist circumference,
are presented in Table 1. In Table 1 showed
mean of the age of menarche is 12.6 years
(Mean= 12.6; SD= 1). The mean of BMI is
21.42 kg/m2 (Mean= 21.42; SD= 4.44). If
the BMI is viewed from BMI/A for 15-18
age group, 21.42 kg/mz2 is still in the normal
limit or median for the age group
(Kementrian Kesehatan Republik Indone-
sia, 2011). Further, mean of waist circum-
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ference is 70.41 cm (Mean= 70.41; SD= 7.47) cm.
Table 1. Characteristics of the study subject
Variable Mean SD Min. Max.
Age (month) 199.07 11.74 109 219
Age on menarche (month) 147.71 12.89 108 191
BMI* (kg/m?2) 21.42 4.44 14.11 59.35
Waist Circumference(cm) 70.41 7.47 53 101

The distribution of respondent’s data
according to the intensity of physical acti-
vity can be seen in Table 2. One hundred
and sixty-six students (46.2%) have heavy
physical activity, 106 students (29.5%) have
moderate physical activity, and 87 students
(24.2%) have light physical activity. The

classification of light, moderate, and heavy
physical activity is based on the data filled
by respondents in the questionnaire. The
results were then interpreted based on the
guideline for data processing and IPAQ
analysis.

Table 2. Subject characteristics based on physical activity

Physical Activity Total (students) Percentage (%)
Light 87 24.2
Moderate 106 20.5
Heavy 166 46.2
Total 359 100

2. The result of multilevel analysis

The result of data analysis is presented in
Table 3. Based on the multiple linear
regression analysis, only physical activity

that significantly affect positively the age of
menarche (OR= 1.98; p= 0.017), while BMI
and waist circumference have no significant
effect on the age of menarche (p= 0.05).

Table 3. The results of multiple linear regression on the influence of body mass
index, waist circumference and physical activity on age of menarche

. (95%) CI
Independent Variables OR Lower Limit _ Upper Limit P
Body Mass Index (BMI) -0.15 0.05 0.57 0.500
Waist Circumference -0.24 0.07 0.79 0.070
Physical Activity 1.98 0.39 4.72 0.017

n observation = 359
Log likelihood = -912.72
Adj R-Square = 0.53

p =0.05

DISCUSSION
The age in which adolesecent girl gets their
menarche is around 10-16 years old with
the mean of 12.5 years old (Saifuddin,
2009). Energy intake affect body growth. If
people get inadequate energy intake, it may
cause decline in growth, among others are
metabolism rate, activity rate, physical
appearance, and sexual maturation reflect-
ed in the age of menarche (Soetjiningsih,
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2007). The speed of sexual function matu-
ration and accumulation of body fat may
affect the age of menarche The acceleration
maturation of sexual function and accu-
mulation of body fat may affect the age of
menarche in body weight, body mass index,
and obesity(Van Lenthe et al., 1996). The
accumulation of body fat acts as stimulant
in endo-neurokrin during menarche(Frisch
and Revelle, 1970).
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The result of this study showed that
there is no significant effect (p= 0.500) of
BMI on the age of menarche in 15-18 years
old adolesecent in Surakarta. This finding is
supported by the similar finding from a
study in Copenhagen, Denmark, in which
there is no relation between BMI and the
age of menarche (Aksglaede et al., 2009).
There is no significant changes in BMI and
the age of menarche that is reflected in
early pubarche in 6-8 years old children in
Europe (Ibafiez et al., 2006). The result also
in line with the result conducted in Gorgan,
North Iran, there is no significant relation-
ship between BMI, body height, and body
weight with the age of menarche in 788, 7-
16 years old female adolesecent (Bazrafshan
et al., 2012). A study on adolescent girls in
Jeddah, Arab Saudi find no significant
difference  between @ BMI  categories
(normal/ underweight and obesity/ over-
weight) with various categories of the age of
menarche (early and normal/late) (Al-Agha
et al., 2016).

Several researchers argue that if
female adolescent have reached standard
weight in entering sexual maturity process,
the increase in weight in the future does not
accelerate the onset of puberty, which
includes menarche (Heger et al., 2008).

Waist circumference on this study
obtained the mean value is 70.41 cm more
or less 7.47 cm. This result is under-
average, according to Center for Disease
Control and Prevention (CDC), compared
to the result of similar measurement in
USA in the same age group that generate
the mean value of 81.7-83.7 cm (Fryar et al.,
2012). However, it is still normal among
waist circumference of adolesecent girls in
Asia in general (Tjokroprawiro, 2006). On
the research regarding waist circumference
and the age of menarche, we find that waist
circumference has no significant effect
(OR= -0.24; 95%CI= 0.07 to 0.79; p=
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0.070) on the age of menarche. This result
is in line with a study conducted in
Guangzhou, China with 7349 respondents.
The study finds that waist circumference
does not significantly related with the age
of menarche (Heys et al., 2007). On
adolescent girls who have menarche, there
is varies biological measurements (body
weight, body height, BMI, waist circum-
ference) which mainly depend on family
social status (Dare et al., 1992). A study
conducted to 304 adolesecent in Riyadh,
Arab Saudi with cross sectional method
shows that there is no relationship between
BMI, body weight, waist circumference, and
hip circumference, and the age of menar-
che. The study also reveals that researcher
measure BMI, body weight, waist circum-
ference, and hip circumference long after
the onset of menarche(Shaik et al., 2016).

The result of another study shows that
beside anthropometric index such as BMI
and waist circumference, there are another
factor that affect the age of menarche (such
as heredity, genetic, geographical location,
lifestyle, and the diference in the level of
sexual hormones) (Towne et al., 2005;
Hossain et al., 2010). Genetic factors such
as early menarche in the family, especially
from maternal side has a contribution on
the onset of menarche on the girls in the
family is revealed by a study conducted in
Florida, USA (Guillette et al., 1994). The
improvement in lifestyle and living stan-
dard, hygieny or health care, nutritional
intake, and modernization in Saudi are
considered to affect the onset of menarche
(Babay et al., 2004). Another factor is stress
from psychological factor (inharmonic
family relationship, abuse in the family, and
death of family member) also affect the
onset of menarche (Dare et al., 1992).

From the study on physical activity
and the age of menarche, we find a signifi-
cant relationship (OR= 1.98; 95%CI= 0.39
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to 4.72; p= 0.017). Adolesecent with heavy
physical activity usually has later onset of
menarche compared to their in-age-group
friends who have light physical activity. A
study on 13-18 years old adolesecent in the
South Korea finds that the onset of menar-
che is affected by physical activity (Lee et
al., 2016). Similar result also pointed by a
study in Sawla city, South Ethiopia, which
find that the age of menarche has a relati-
onship with current age, level of physical
activity, vegetable consumption, and educa-
tion level of parent, but has negative relati-
onship with socio-economic status, increase
in weight, increase in calory intake, protein,
and the increase in the hours of sleep (Ayele
and Berhan, 2013). By comparing the phy-
sical acitivy, the researcher find that girls
with moderate physical acitivy have later
onset of menarche than girls that physically
in-active(Khalid et al., 2015).

Physical activity will also add muscle
mass rather than body fat. Eventhough the
girls with heavy physical acitivity gain
weight, they do not have the increase in
body fat. Physical activity may decrease the
fat tissue which produce leptin and initiate
the onset of menarche (Speroff and March,
2010). Active girls burn more calories and
generate higher energy than less active
girls, thus affecting the secretion of pulsatil
Gonadotropin Releasing Hormone (GnRH)
which may lead to hiperandrogenisme.
Hypothalamus disfunction is related with
heavy exercise may disturb the secretion of
GnRH which will delay the onset of menar-
che (Ayele and Berhan, 2013).

Comprehensive effort is needed to
sustain growth and sexual development in
young children, especially regarding the
sign of primary sexual development in girls,
menstruation. The need of knowledge on
menstruation, including the factors that
affect it should be informed earlier to girls
and their parents. Further research on the
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age of menarche by adding various other
factors that affect it such as the accumula-
tion of body fat, environmental condition,
genetic condition, and socio-economic
status is needed.
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