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ABSTRACT

Background: Menarche is a milestone for adolescent girls. The age of menarche is influenced 
by genetic, social status, place, race, ethnicity, nutritional and physical activity. There have 
been many studies on age at menarche but very few in this part of the country. This study 
aimed to assess the age of menarche and Body mass index among school going adolescent 
girls in Bharatpur Metropolitan city Chitwan.

Methods: Total participants of 163 adolescent girls in this cross-section study were chosen from 
three private schools of Bharatpur Metropolitan city during June-September 2021. A pre-tested 
self-administrated questionnaire for menarche and anthropometric measurements were carried 
out for body mass index. The data were then entered to Statistical Package for Social Science (IBM 
SPSS, version 20) for the analysis.

Results: The study revealed that the age at menarche ranged from 10-14 years of age. BMI of stu-
dents ranged from 14.68-40.26 with 47.2% of the study population being a healthy weight. Girls 
having the habit of exercise/yoga attained menarche at 12years or after 12 years whereas girls 
having no habit had their menarche before 12 years of age.

Conclusions: Our finding from the present study forms a baseline to estimate the mean age of 
menarche. Physically, inactive adolescents were more likely to see menarche earlier than the aver-
age age. Many girls were seen overweight as well. Regular exercise and a healthy life style need to 
be promoted among school going adolescent.
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INTRODUCTION

Menarche is the start of menstruation and is one of the most 
remarkable events in female puberty, which is a part of ado-
lescence.1 According to World Health Organization (WHO), 
adolescence is a period between 10-19 years. Adolescence is 
a critical phase for development that brings bodily changes as-
sociated with a physical, mental, psychological, and social de-
velopment.2 The age at menarche averages between 12 and 13 
years worldwide.3 The mean age at menarche was found to be 
12.2 ± 0.9 years ranging between 9 and 15 years.4 The mean 
age of menarche varies significantly by geographical region, 
race, ethnicity, nutritional and socio-economic factors along 
with the physical activity of the girls and sleeping patterns.5,6 
Age at menarche appears to have been declining in recent 
decades not only in western industrialized countries but also 
in Asian countries.3,5,7 The decline of the age of menarche is 
drawing attention because early menarche is known to be a 
risk factor for diseases like obesity, metabolic syndrome, car-
diovascular disease, and breast cancer.8 

The Adolescent population comprised around one-fourth of 

the total population of Nepal.2 In the present day overweight 
and obesity contribute to major health problems not only in 
developed countries but also in developing countries like Ne-
pal.2, 9, 10 

This study thus aimed to assess age at menarche and factors 
affecting menarche. We also noted body mass index (BMI) of 
adolescent girls. Literature about the age of menarche in the 
Nepalese population is scanty and hence, it is worth studying. 

METHODS

A cross-sectional study was conducted among the girls of pri-
vate schools of Bharatpur metropolitan city, Chitwan from June-
September 2021. The research proposal was approved by  the 
Institutional Review Board of Chitwan Medical College (Ref: 
CMC-IRC/078/09-049). Permission letter was also obtained from 
respective schools before conducting the research. Schools were 
selected by convenience sampling technique.  All the girls who 
have had menstruation comprised the sample frame in our study. 

The following formula was used to calculate the required sample 
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size for the study :n =Z²pd/d²  (Cochran 1977)11 where, Z=1.96 for 
the 95% CI and d=7% allowable error, P=12.2% 2 . The sample size 
for this study was 163. The girls who could not recall the date 
of their menarche were excluded from the study. A self-made 
questionnaire was constructed based on the several literature re-
views and Pre-testing was done in SOS Hermann Gmeiner school, 
Bharatpur , with 10% of the samples for testing the reliability of 
this research using Cronbach’s alpha reliability test and revealed 
a value of 0.85 (c2=1743.2, p=0.001) in IBM SPSS 20.0 version. 
Content validity was achieved by using items from the previously 
validated surveys, by developing items based on an extensive lit-
erature search and by frequently reviewing the questions with 
the statistician. The questionnaires were designed to collect data 
on demographic characteristics of the girls (present age, class, di-
etary status, exercise/yoga habit, sleeping hours, religion), their 
parent’s occupation, and also their menstruation. Under ques-
tions about menstruations; Age at menarche, regularity of their 
menstruation, source of information about their menstruation, if 
they have dysmenorrhea, any cultural restriction during menstru-
ation. After completion of questionnaire, their height and weight 
were recorded. Digital scales and a portable stadiometer were 
used to measure their weight and height respectively. Measure-
ment of individuals was taken without shoes. Body mass index 
was calculated by using the formula BMI = weight (kg)/height (m) 
2. After a brief explanation about the purpose of the study verbal 
consent was taken. Participants were also informed of their right 
to refuse or withdraw their participation at any time they want, 
and they would face no harm due to their refusal. The question-
naire was explained to the girls, and, then, they were asked to 
fill it. Difficulties faced by the girls during filling the forms were 
addressed by the research team. 

First of all, the collected data were checked for the completeness. 
The data were then entered to Statistical Package for Social Sci-
ence (IBM SPSS, version 20) for the analysis. Descriptive analysis 
of the age at menarche and BMI among school going adolescent 
were determined. Depending upon BMI, students were grouped 
into four groups: underweight (BMI<18.5), healthy weight (18.5-
24.9), overweight (25-29.9), and obese (BMI>30) Normality test 
was done by Kolmogorov-Simron (K-S) test at 5% level of signifi-
cance. Bivariate analysis was done between level of age at men-
arche and some independent variables among school going ado-
lescent girls in Chitwan by using Pearson Chi-square (χ2) test at 
5% level of significant. If the P value was < 0.05, then the results 
were considered to be statistically significant.

RESULTS

Our study showed menarche occurred in between the age 
range of 10-14 years old with median age to be 12 years old. 
BMI of school going adolescent student ranged from 14.68-
40.26 (Table 1).  Among 163 students 18.40% girls were un-
derweight, 47.20% girls were of healthy weight, 23.90% were 
overweight and 10.40% were obese (Figure 1). Our findings 
demonstrate that 61.30% of girls had their menarche after 12 
years old whereas 38.70% of the girls had menarche before 12 
years old (Figure 2). Cultural restriction of participants were 
seen in 133(81.6%) girls where as only 30(18.4%) girls had no 
cultural restriction during their menstruation (Table 2). 

Table 1: Descriptive analysis of age at menarche and BMI 
among school going adolescent girls in Chitwan (n=163)

Variables Median 
(IQR) Min/Max Normality 

test
Age at menarche 12(1) 10/14 Not normal
BMI 22.07(7.07) 14.68/40.26 Not normal

Normality test was done through kolmogorov-simron (K-S) test 
at 5% level of significance

Figure 1: Distribution of BMI category among school going 
adolescent girls in Chitwan (n=163)

Figure 2: Age at menarche among school going adolescent 
girls in Chitwan (n=163)

 
Table 2: Cultural restriction during menarche among school going adolescent girls in Chitwan (n=163)

Variables Category Frequency (%)

Any cultural restriction during menstruation 
Yes 133(81.6)
No 30(18.4)

If yes (n=133) ##

Can’t cook food 122(91.7%)
Can’t visit temple 104(78.1)
Can’t attend religious function 64(48.1)
Can’t touch male member in the family 87(65.4)

## multiple response  
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Table 3: Bivariate analysis between age at menarche and some independent variables among school going adolescent girls in 
Chitwan (n=163)

Variables Number (%)
Age at menarche

p-value
< 12 years (%) >=12 years (%)

Religion
Hindu 137(84) 56(40.9) 81(59.1)

0.180
Non-Hindu 26(16) 7(26.9) 19(73.1)
Dietary pattern
Vegetarian 18(11) 6(33.3) 12(66.7)

0.623
Non-vegetarian 145(89) 57(39.3) 88(60.7)
Sleeping hours
Less than 8 hours 71(43.6) 23(32.40) 48(67.6)

0.150
8 and more hours 92(56.4) 40(43.5) 52(56.5)
Habit of exercise
Yes 52(31.9) 13(25) 39(75)

0.014**

No 111(68.1) 50(45) 61(55)
Painful period
Yes 87(53.4) 31(35.6) 56(64.4)

0.397
No 76(46.6) 32(42.1) 44(57.9)
Regularity of  period
Regular 115(70.55) 45(39.1) 70(60.9)

0.846
Irregular 48(29.44) 18(37.5) 30(62.5)

** denotes significant association (By applying Pearson chi-square test at 5% level of significance)

ies reported irregular periods among adolescent girls.5,17-19 
Dysmenorrhoea was the major menstrual problem among 
adolescent girls and was reported by 87(53.4) of the girls with 
varying degrees of severity. This result collaborates with other 
studies.5,17,19,20 This indicates that dysmenorrhea is still an im-
portant public health problem and most of females experience 
severe or moderate dysmenorrhea.21

 Leptin stimulate the reproductive hormone axis and trigger re-
productive maturation in women. Low level of leptin in physi-
cally active girls may mediate the effects of negative energy 
balance resulting in delaying of menstruation via suppression 
of GnRH pulsatility.22 This statement was justified in our result 
as well; among total girls, 52(31.9%) girls, who had exercise 
habits had their menarche in more than 12 years. Our study 
is in line with a study in Canada, where Girls who participated 
in physical activities had a lower risk of reaching menarche at 
an early age.7 Calthorpe et al. reported that mean menarchial 
age is higher in athletes than in non-athletes. Our study also 
observed a significant association between age at menarche 
and physical activity.22 Most of the girls 133(81.6%) were prac-
ticing cultural restriction in our study. The result of our study 
was parallel with the other studies in Nepal 23 and India.24 The 
girls in our study were not allowed to enter the kitchen and 
cook food 122(91.7%), could not visit temple 104(78.1%) and 
also could not attain religious functions 64(48.1%) and were 
not allowed to touch the male member of the family 87(65.4)

The present study revealed that BMI among school going ado-
lescent girls ranged from 14.68- 40.26. Among the participants 
10.40% were obese, 23.90% were overweight, 47.20% were of 
healthy weight and 18.40% were underweight. Even though 
the majority of respondents are of healthy weight, yet the oth-

DISCUSSION

In the present study, menarche occurred in between the age 
range of 10-14 years old with median age to be 12 years old. 
Our study is in line with studies in other parts of Nepal. 12,13 
About  50% of Bangladeshi girls reached menarche by 10-12.4 
But in contrast with another study in Nepal, the estimated 
mean age of menarche was 14.3 years ranging from 12 to 
15years.13 This difference in menarche may be due to increase 
in urbanization, socio-economic status, better nutrition. Also, 
activities like watching television and mobile and involvement 
of less physical activities can be associated with a sedentary 
lifestyle resulting in increasing body mass and body fat.12,14 The 
fat cell secretes leptin that can influence the secretion of go-
nadotropin- releasing hormone (GnRH).14 Rise in GnRH leads to 
the production of gonadotropins (luteinizing hormone; LH and 
follicular stimulating hormone; FSH). A Higher levels of FSH and 
LH will lead to an increase in estrogen level leading to early ini-
tiation of menses causing early menstruation.15Another reason 
is the younger population that recently had their menarche 
with less chance of recall bias. Similarly, another study done in 
Kathmandu city, Nepal observed that mean age of menarche 
was 12.56 years with a standard deviation of 1.12 years and 
their mother was 14.30 years. This show that age of menarche 
is declining with the generation.16 Our findings demonstrate 
that 61.30% of girls had their menarche after 12 years old 
whereas 38.70% of the girls had menarche before 12 years old. 
Early menarche before 12 years old was also seen in a study in 
Bangladesh.4

In our study, 48(29.44%) girls had an irregular period. One of 
the reasons may be due to anovulatory cycles which are com-
mon within the first two years after menarche.17Different stud-
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er values are considerable and alarming. Similar to our study, 
a study in dang had adolescents with a healthy weight.25 We 
found that 23.90% of the respondents were overweight. One 
of the possible explanations for overweight may be because 
girls were in pubertal age where there is higher production of 
estrogen which increases fat deposition in peripheral adipose 
tissues.1 Similar studies done in other districts of Nepal found 
high a prevalence of overweight among girls.12,25,26  A study in 
Nepal explained that adolescents studying in private schools 
were twice as likely to be overweight than those studying in 
government schools. The reason might be higher socio-eco-
nomical background of the adolescence studying in private 
school. Students from higher socio-economical background 
purchase more junk food leading to overweight and obesity.2 

This study was limited by the small sample size and cross-
sectional design. Therefore,  cannot be generalized to the 
whole nation. Larger studies regarding age at menarche 
need to be carried out in a larger representative population. 

CONCLUSION

In conclusion, the age of menarche among adolescent girls 
in Bharatpur Metropolitan city Chitwan was 10-14 years. The 
study also investigated the BMI of the adolescent girls and 
found that maximum girls are of healthy weight. Girls having 
Exercise/yoga habit have their menarche in more than 12 years 
old. Chitwan is one of the developed cities of Nepal; most of 
the girls follow cultural restrictions. 
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