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Abstract

Objective: To investigate the interaction of physical activity
and body mass index with age at menarche in Babun Najah
Junior High School.

Methods: This was a cross sectional study. The sampling
technique in this study is non-probability sampling by a
total sampling.

Result: The results of the study were processed using the
Chi-Square statistical test on 142 samples, obtained p-value
= 0.748 (p>0.05) for the relationship between physical
activity and age at menarche, p-value = 0.048 (p<0.05)
for relationship between body mass index with age at
menarche, and p-value > 0.05 for the interaction of physical
activity and body mass index with age at menarche.

Conclusions: There is no interaction of physical activity
and body mass index with age at menarche in Babun Najah
Junior High School.

Keywords: body mass index, interaction, menarche age,
physical activity.

Abstrak

Tujuan: Mengetahui interaksi aktivitas fisik dan indeks
massa tubuh dengan usia menarche di Madrasah Tsanawiyah
Swasta Babun Najah.

Metode: Jenis penelitian ini adalah observasional
analitik dengan desain penelitian potong lintang.
Teknik pengambilan sampel dalam penelitian ini adalah
pengambilan sampel non probabilitas dengan metode total
sampling.

Hasil: Terdapat hubungan antara indeks massa tubuh
dengan usia menarche (p-value = 0,048) , tidak terdapat
hubungan antara aktivitas fisik dengan usia menarche
(p-value = 0,784) serta tidak terdapat interaksi antara
aktivitas fisik dan indeks massa tubuh dengan usia menarche
(p-value > 0,05).

Kesimpulan: Tidak terdapat interaksi aktivitas fisik dan
indeks massa tubuh dengan usia menarche si Madrasah
Tsanawiyah Swasta Babun Najah.

Kata kunci: aktivitas fisik, indeks massa tubuh, , interaksi,
usia menarche.
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INTRODUCTION

According to the World Health Organization,
adolescence is a period of human growth and
development that occurs after childhood and
before adult with an age range of 10 to 19 years'
The United Nations International Children's
Emergency Fund (UNICEF) defines adolescents
as those who have an age range of 10 to 14
years (young adolescents) who are experiencing
a transition period from childhood to adulthood
and need attention and protection®> Based on
The Ministry of Health of Republic Indonesian in
2009, adolescents classification becomes early

adolescence (12- 16 years) and late adolescence
(17-25 years).! Physical activity of teenagers
majority decreases every year along with the
times, from playing outside the home a lot
has shifted to being indoors such as playing
games on smartphones, watching television,
using computers instead of cycling, walking or
exercising.?

Mild physical activity makes low energy
expenditure resulting in an imbalance between
incoming and outgoing energy. As a result,
the remaining energy will be stored as fat and
influence body mass index (BMI).3* Assessment
of adolescent nutritional status is BMI according
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to age, but before entering adolescence, a person
experiences a puberty period first.>> Puberty
is the growth and development that occurs
gradually from secondary sex characteristics and
the ability to reproduce.® This puberty period
will be an acceleration of growth and physical
development from childhood to adulthood.5
This is characterized by the maturity of the
reproductive organs such as psychological
changes, rapid physical growth and secondary
sex characteristics.” In a girl, a sign of reproductive
organ maturity is menarche.

Menarche is menstruation that occurs for the
first time in @ woman and is a sign of a young
woman growing up and ready to become a
complete woman, meaning that all of the woman's
intimate organs are ready to reproduce.”® The
age of menarche in each individual varies, where
the age range of 11-15 years is the normal range.®

In the mid-19 century, the age of menarche
was 16-17 years and decreased by 4-5 years in
the middle of the 20th century in the age range
< 13 years.®’® The average age of menarche in
Portugal, Italy, Spain, Venezuela, and England
for women born in 1880-1890 was 15 years,
but adolescents born in 1970-1980 are 12,03
years.” Studies in this decade have suggested
a remarkable decrease in age at menarche.”
Studies in Europe reported a significant decrease
from the mean age of menarche, from 13,66
years to 13,05 over 50 years' In the United States,
early menarche (< 11 years) increased from 4% to
11,8% in 50 years, while in Indonesia in 2010, the
average age of menarche among girl was 12,96
years.>!

Age of menarche describes several health
aspects of a population, and can also represent a
potential health risk if it deviates from the normal
value of menarche it self.” Recent studies reported
that the age of menarche can affect the risk of
some diseases as adults, such as an increased
risk of cardiovascular disease, gestational, cancer,
and psychological disorder.” ™

Many factors influence the age of menarche,
such as genetics, geography, eating habits,
physical  activity, socio-economic  status,
environmental conditions, body mass index
(BMI), and even climate.®'" BMI was statistically
inversely related to age at menarche.' The results
of a study found that there was a very significant
relationship between BMI and age of menarche,
the girl with overweight menstruated earlier than
women who had normal and underweight BML4™

Physical activity also affects the onset of puberty
and the age delay of menarche in women who
are exposed to intense physical exercise during
childhood and adolescence.” A study stated
that there was a significant relationship between
physical activity and age of menarche, namely
a meta-analysis of 12 athletes / non-athletes
showing that female athletes experienced
menarche 1.13 years later than non-athletes.’
Although physical activity and BMI are separately
associated with menarche age, the interaction
between physical activity and BMI with menarche
age is still less to be discussed. Reported that
there was an interaction between physical activity
and BMI with the age of menarche. It is against
this background that researchers are interested
in researching the Interaction of Physical Activity
and Body Mass Index with Menarche Age in
Babun Najah Private Madrasah (MTsS), where
junior high school students have an age range of
12 to 15 years.

METHODS

This study used an observational analytic
research method with a cross-sectional approach
to determine the interaction between physical
activity and body mass index with the age of
menarche at Madrasah Tsanawiyah Swasta
Babun Najah. This research was conducted from
October to November 2020. Data were collected
from 26 October to 10 November 2020. The
sampling of this study used non-probability
sampling with a total sampling method in which
the research sample was obtained based on
inclusion and exclusion criteria, which was 142
students. The instrument used in this study was
the International Physical Activity Questionnaire
short form (IPAQ) questionnaire specifically for
adolescents and measuring body weight and
height to assess body mass index.

Data analysis was using univariate and bivariate
methods. The characteristics of respondents
based on age, class, socioeconomic, physical
activity, body mass index, and age of menarche
were using the univariate test. The chi-square
used bivariate test to determine the relationship
between physical activity and age at menarche,
the relationship between body mass index and
age at menarche, and the interaction between
physical activity and body mass index and age at
menarche at MTsS Babun Najah.



206 Anwar, Nora and Ridwan

Indones J
Obstet Gynecol

RESULTS

Table 1. Characteristics of the sample among Babun Najah
Junior High School

Table 2. Relationship between Physical Activity and
Age of Menarche

Respondence Total %

Characteristics

Age (years)

11 3 2.1

12 36 254
13 54 38.0
14 47 33.1
15 2 14
Grade

7 40 28.2
8 51 35.9
9 51 35.9
Socio-economics

Low 26 18.3
Moderate 88 62.0
High 28 19.7
Physical Activity

IPA 20 141
SMPA 37 26.1
SVPA 85 59.9
Body Mass Index

Very thin 1 0.7

Thin 3 2.1

Normal 90 63.4
Overweight 33 23.2
Obese 15 10.6
Age at menarche

Have not 22 15.5
Early 18 12.7
Normal 102 71.8

SVPA = sufficient vigorous physical activity; SMPA = Sufficient
moderate physical activity; IPA= insufficient physical activity.

IPAQ* Age at Menarche
<11years =2 11years Total P-value
n % n % n %
IPA 3 176 14 824 17 100 0.784
SMPA 6 176 28 824 34 100
SVPA 9 13 60 87 69 100

SVPA = sufficient vigorous physical activity; SMPA = Sufficient
moderate physical activity; IPA= insufficient physical activity.

Table 3. Interaction of Physical Activity and Body Mass Index with Age at Menarche

BMI Physical Activity Age at Menarche Total Total
< 11 years 2 11 years
Normal IPA n % n % n % 0.320
SMPA 0 0 10 100 10 100
SVPA 4 15.4 22 84.6 26 100
Over-weight IPA 3 77 36 923 39 100 0.448
SMPA 3 429 4 57.1 7 100
SVPA 2 25 6 75 8 100
6 20 24 80 30 100

SVPA = sufficient vigorous physical activity; SMPA = Sufficient moderate physical activity; IPA= insufficient physical activity.

DISCUSSION

Bivariate analysis using Chi-square test
showed p = 0.784 (p> 0.05). The results explain
that physical activity does not affect the age of
menarche in young women. The results are not in
line with several previous studies, a cross-sectional
and multistage sampling study conducted in 2013
on 660 adolescents found that low menarche age
was independently associated with high calorie
and protein consumption and low daily physical

activity."”” As well as research on overweight and
physical activity on menarche age in 2014 on
62 young women, it was reported that there
was a significant relationship between physical
activity and age of menarche, in which young
women with high physical activity experienced
menarche longer than girls with low physical
activity.® This study was supported by research
conducted in 2018 on 124 female students who
stated that there was no significant relationship
between physical activity and age of menarche.™
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Research in Iran in 2017 also reported that there
was no relationship between physical activity and
menarche.?

Physical activity does not directly affect the
age of menarche, but physical activity has a
secondary effect on the hypothalamus-pituitary
axis through its effect on changes in body mass
index.?" Heavy physical activity, intense and makes
mental stress can slow down the age of menarche,
but daily physical activity does not affect the age
of menarche.?> Research on 65 female students in
Jambi City had a significant relationship between
physical activity and age of menarche, this is
presumably because the majority of physical
activities carried out by respondents were daily
physical activities, not physical activities such
as sports, but rather activities, extracurricular
activities, where the effect of regular and
intense exercise is more significantly related to
slowing the age of menarche than daily physical
activities.?

Bivariate analysis using Chi-square test
showed p = 0.048 (p < 0.05). The Odds ratio value
obtained is 2.619 (1.094 - 6.268), then the OR> 1
is obtained. The Odds Ratio is 2.619 means that
students with a BMI of overweight and obesity
tend to experience early menarche by 2.619 or 2
times greater than students who have a normal,
underweight BML These results are in line with a
2014 study of 15,005 adolescent girls with an age
range of 12-18 years, that BMI had a significant
relationship with the age of menarche where
someone who had an overweight BMI tended to
early menarche.”” A 2020 study of 5,863 young
women reported that the age of early menarche
was related to the BMI value of adolescents who
were classified as overweight BMIL** The majority
of studies regarding the association of BMI with
menarche age have a significant correlation, this
related study in 2017 on 2000 adolescents with an
age range of 9 to 18 years had significant results
between BMI and age of menarche.?® Research in
2018 on adiposity markers and their relationship
with age at menarche with 400 respondents
found that women with a high BMI, high waist-
to-hip ratio, and high waist ratio are at risk of
experiencing early menarche.?® A study in 2018
on the mediation analysis and randomization
of Mendel regarding birth weight, time-varying
adiposity, and early menstruation in women
found that levels of the protein hormone derived
from adipocyte leptin were higher in individuals
with high BML. ¢

Interaction of physical activity and body
mass index with age at menarche in female
students of MTsS Babun Najah, using the Chi-
Square statistics obtained p value> 0.05. So it
can be concluded that there is no interaction
between physical activity and body mass index
with the age of menarche to students at MTsS
Babun Najah. The result of this study is not in
line with the research which was carried out
in 2017 which is the first study examining the
combined effects of physical activity and BMI
with the age of menarche in China, it is reported
that there is significant results regarding the
interactions of physical activity and BMI with
the age of menarche, this is because BMI has a
negative correlation with age at menarche which
can be modified with the physical activity done
by teenagers, it means when the adolescents'
physical activity is classified as insufficient, it will
affect the value of the BMI tend to be overweight
so it gives impact on adolescent menarche age."

However, daily physical activity is not has a
great influence in modifying BMI values, based
on research conducted in 2018 for respondents
aged 13-15 years who noted overweight on
BMI have vigorous physical activity seen from
their extracurricular activities in their school.
Meanwhile, students who are having a thin
BMI tend to have insufficient physical activity,
seen from one who noted overweight on BMI
has insufficient physical activity. On the other
hand, not everyone with a thin BMI has vigorous
physical activity. So that the term insufficient
physical activity is not always associated with the
value of an overweight BMI or obese.®®

Research found that vigorous physical
activity, continuously, and mentally stressful
activity can slow down the age of menarche,
however, daily physical activity is not affecting
the age of menarche.?? Thus, when there is an
interaction between vigorous physical activity,
continuously, and mentally stressful activity
with the adolescents' body mass index, it affects
the age of menarche. This is because BMI has
a negative correlation to the age of menarche,
while vigorous physical activity, continuously,
and mentally stressful activity have a correlation
which is directly proportional to the age of
menarche.?*
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CONCLUSSION

Based on the results of this study, it can be
concluded that the average menarche age of
students at MTsS Babun Najah is 11.5 years old
(which is classified as normal) with majority of
students' physical activity is classified as vigorous
physical activity and there is no relationship
between physical activity and the age of menarche
in MTsS Babun Najah. Most of students' Body
Mass Index were at normal BMI (63.4%) and there
is a relationship between body mass index with
the age of menarche to students at MTsS Babun
Najah. There is no interaction between physical
activities and body mass index with the age of
menarche to students at MTsS Babun Najah.

10.

11.

12.

REFERENCES

Wantania JJE. Perdarahan Uterus Abnormal - Menoragia
pada Masa Remaja. Jur Biomedik. 2016;12(2):127-34.
Makarimah, Anisaul. Hubungan Antara Status Gizi,
Persen Lemak Tubuh, Pola Konsumsi, dan Aktivitas
Fisik Dengan Usia Mnearche Anak Sekolah Dasar. 2017
(Skripsi).

Ramadona, E. Hubungan Indeks Massa Tubuh dan
Tingkat Aktivitas Fisik pada Siswa Sekolah Dasar Kelas
V di SD Negeri Samirono Kecamatan Depok Kabupaten
Sleman. Skripsi. Universitas Negeri Yogyakarta. 2018
Putra, W. Hubungan Pola Makan, Aktivitas Fisik dan
Aktivitas Sedentari dengan Overweight di SM Negeri 5
Surabaya. 2017: 298-310.

Aisya, Mugawati. Hubungan Gaya Hideup Dengan
Kejadian Menarche Di SMA Negeri 1 Driyorejo
Kabupaten Gresik . Universitas Airlangga. 2016:6.(thesis)
Goldsweig B, Kaminski B, Sidhaye A, Blackman SM, Kelly
A. Puberty in cystic fibrosis. J Cyst Fibros . 2019;18:588-
94. https://doi.org/10.1016/].jcf.2019.08.013

Nurul Yuda Putra R, Ermawati E, Amir A. Hubungan
Indeks Massa Tubuh (IMT) dengan Usia Menarche
pada Siswi SMP Negeri 1 Padang. Jur Kes Andalas.
2016;5(3):551-7.

Al-Awadhi N, Al-Kandari N, Al-Hasan T, Almurjan D,
Ali S, Al-Taiar A. Age at menarche and its relationship
to body mass index among adolescent girls in Kuwait.
BMC Public Health. 2013;13(1).

Sudikno, Sandjaja. Usia Menarche Perempuan Indoneisa
Semakin Muda: Hasil Analisis RISKESDAS 2010. Jur Kes
Reprod. 2019; 10(2):163-71.

Piras GN, Bozzola M, Bianchin L, et al. The levelling-
off of the secular trend of age at menarche among
Italian girls. Heliyon. 2020;6(6):€04222. doi:10.1016/].
heliyon.2020.e04222

Xing C, Huang Z, Li J, Li M, Xu L, Tao J, et al. Interactions
of physical activity and body mass index with age
at menarche: A school-based sample of Chinese
female adolescents. Eur J Obstet Gynecol Reprod
Biol.2017;218:68-72.https://doi.org/10.1016/j.
€jogrb.2017.09.018

Lee D, Ahn IV, Park CS, Kim BJ, Lee CS, Cha B, et al.
Early menarche as a risk factor for suicidal ideation in
girls: The Korea youth risk behavior web-based survey.
Psychiatry Res. 2020:285.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Werneck AO, Coelho-E-Silva MJ, Padilha CS, et al. Age
at menarche and cancer risk at adulthood. Ann Hum
Biol. 2018;45(4):369-372. doi:10.1080/03014460.2018.1
470670

Putra. Fakor-Faktor yang Mempengaruhi Umur
Menarche (Menstruasi Pertama) pada Siswi Sekolah
Dasar di Kota Denpasar. 2016;4(1):31-8.

Mutasya, dkk. Faktor-faktor yang Berhubungan dengan
Usia Menarche Siswi SMP Adabiah. Jur Kes Andalas.
2016:5(1).

Calthorpe L, Brage S, Ong KK. Systematic review and
meta-analysis of the association between childhood
physical activity and age at menarche. Acta Paediatr.
2019;108(6):1008-15. doi:10.1111/apa.14711.

Ayele E, Berhan Y. Age at menarche among in-school
adolescents in Sawla Town, South Ethiopia. Ethiop J
Health Sci. 2013;23(3):189-200. doi:10.4314/ejhs.v23i3.1
Ajita and Jiwanjot. Overweight and Physical Activity as
a Measure of Age at Menarche in Females. Am J Sports
Sci Med. 2014; 2(1):32-4. doi: 10.12691/ajssm-2-1-6.
Dewi AK, Febrian AS. Hubungan antara Aktifitas
Fisik dengan Umur Menarche. Tarumanegara Med J.
2018;1(1):14-20.

Khoshnevisasl P, Sadeghzadeh M, Mazloomzadeh S,
Babri L. Age at Menarche and its Related Factors among
School Girls . Int J Pediatr. 2017; 5(40):4755-62.
Ramezani Tehrani F, Mirmiran P, Gholami R, Moslehi
N, Azizi F. Factors influencing menarcheal age: results
from the cohort of tehran lipid and glucose study.
Int J Endocrinol Metabol. 2014  10;12(3):e16130.
doi: 10.5812/ijem.16130. PMID: 25237321; PMCID:
PMC4166004.

Rokade S, Mane A. A study of Age at Menarche, The
Secular Trend and Factors Associated with it. Internet J
Biol Anthropol. 2008; 3 (2):1-7.

Napitupulu, Valensia Br. Hubungan Status Gizi Dan
Aktivitas Fisik Terhadap Usia Menarche Pada Siswi Di
SDN 47/IV Kota Jambi Tahun 2018. Jur Kesmas Jambi.
2018; 2(1): 71-80.

Tali Sinai, Michal Bromberg, Rachel Axelrod, Tal
Shimony, Aliza H. Stark, Lital Keinan-Boker. Menarche
at an Earlier Age: Results from Two National Surveys of
Israeli Youth, 2003 and 2016. J Pediatr Adol Gynecol.
2020;33(5): 459-65.

Tayebi N, Yazdanpanahi Z, Yektatalab S, Pourahmad S,
Akbarzadeh M. The Relationship Between Body Mass
Index (BMI) and Menstrual Disorders at Different Ages
of Menarche and Sex Hormones. J Natl Med Assoc.
2018;110(5):440-7. doi:10.1016/j,jnma.2017.10.007

Devi KS, Dhall M, Kapoor S. Adiposity markers and
its association with age at menarche: A comparative
study among rural and urban Meitei females of
Manipur, North-East India. Diabet Metabol Syndr. 2019
;13(1):500-3. doi: 10.1016/j.dsx.2018.11.028. Epub 2018
Nov 3. PMID: 30641754.

Fan HY, Huang YT, Hsieh RH, Chao JC, Tung YC, Lee
YL, Chen YC. Birthweight, time-varying adiposity growth
and early menarche in girls: A Mendelian randomisation
and mediation analysis. Obes Res Clin Pract. 2018 Sep-
Oct;12(5):445-451.  doi:  10.1016/j.0rcp.2018.07.008.
Epub 2018 Aug 3. PMID: 30082248.

Putra, Wahyu VYudha. Index Massa Tubuh (IMT)
Mempengaruhi Aktivitas Remaja Putri SMP Negeri 1
Sumberlawang. Gaster. 2018; 15(1)



