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ABSTRACT

Background: Younger age at menarche is associated with higher body mass index (BMI) for adolescents. Obesity has
a strong association with infertility and menstrual irregularities. Higher BMI at menarche is associated with an earlier
occurrence of menarche. The timing of menarche was associated with the BMI, waist circumference, thickness of skin
fold, but more strongly so with the BMI.

Methods: This cross-sectional study was conducted at Durgapur (West Bengal), where total 600 adolescent girls aged
12-17 years from DAV Model School, Durgapur and GMPS High School, Durgapur were selected.

Results: In studied girls, maximum girls 267 (44.5%) attained menarche at age of 13 years. 129 girls (21.5%) had
menarche at age of 12 years. 87 girls (14.5%) had menarche at age of 11 years. 77 girls (12.8%) had menarche at age
of 14 years. 39 girls (6.5%) had menarche at age of 15 years. Only 1 girl (0.2%) had menarche at age of 10 years. 119
girls with BMI of <18.5 kg/m? had mean age of menarche 12.92+1.03 years. 357 girls with BMI of 18.5-24.99 kg/m?
had mean age of menarche 12.74+1.07 years. 124 girls with BMI of >25 kg/m? had mean age of menarche 12.60+1.07
years.

Conclusions: Mean age of menarche in adolescent girls was 12.75+1.06 year. Mean BMI was found 21.6+3.64 kg/m?2.
High BMI girls had earlier menarche, comparatively to normal BMI girls and underweight girls.
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INTRODUCTION

WHO has defined adolescence as progression from
appearance of secondary sexual characters to sexual and
reproductive maturity and development of adult mental
processes.® Menstrual cycle is a normal physiological
process that is characterized by periodic and cyclic
shedding of progestational endometrium.? The age of
menarche is determined by general health, genetic, socio-
economic and nutritional factors. The mean age of
menarche is typically between 12 and 13 years.>*® Young
patients and their parents frequently have difficulty
assessing what constitutes normal menstrual cycles or
pattern of bleeding. Girls may be unfamiliar with what is

normal and may not inform their parents about menstrual
irregularities or missed menses.

Menstrual disturbances are common among the adolescent
age and are often explained by the immaturity of the
hypothalamic-pituitary-gonadal axis.* Body mass index
(BMI) is a simple index of weight for height. It is defined
as the weight in kilograms divided by the square of the
height in metres.®> Due to change in lifestyle, habits, diet,
the prevalence of obesity has increased in the developed
world which results in decreased age at menarche.'?
Younger age at menarche is associated with higher BMI
for young women. Obesity has a strong association with
infertility and menstrual irregularities.® Higher BMI at
menarche is associated with an earlier occurrence of
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menarche. The timing of menarche was associated with the
BMI, waist circumference, skin fold thickness, but more
strongly so with the BMI.

Aims and objectives

The aims of this study were as follows: to impart
knowledge about menstruation and menstruation related
problems among young adolescent girls; to create
awareness among Yyoung school girls about the
significance of BMI and its relation with menstrual
disorders; and to provide an idea of quality of life to young
adolescent girls by improving their environment and
giving them health education about menstrual disorders.

To achieve the aim, following objectives were set for this
study: to study the mean age of menarche; and to find out
the BMI and correlation of nutrition in terms of BMI with
age of menarche.

METHODS

Study setting

The study was conducted at Durgapur (West Bengal),
where total 600 adolescent girls aged 12-17 years from
DAV Model School, Durgapur and GMPS High School,
Durgapur were selected (2012-2014).

Study period

The duration of the study was for one year.

Study design

It was a cross sectional research study.

Eligibility criteria

Adolescent girls between 12-to-17-year age group were
eligible to participate in the study.

Inclusion criteria

Girls aged between 12-17 years age group, who were
unmarried and attained menarche, and whose parents have
given consent were included in the study.

Exclusion criteria

Girls who were on hormonal treatment for menstrual
disorders, and who did not appear for the interview were
excluded.

Study tool

The following study tools were used: pretested pre

designed questionnaire, weighing machine, and height
measuring tape.
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Methods of collection of data

Personal interview with adolescent girls using pre
designed questionnaires, height and weight measurement
and physical examination. Questionnaire included name,
age, sociodemographic information, basic personal details,
menarcheal age, menstrual pattern (regularity, cycle
length, duration, and amount of flow), source of
information about menarche and whether they required
medical help for menstrual disorder or not. Age of the
students was rounded off. Pre designed questionnaires
were distributed and collected on the same day to ensure
confidentiality and to prevent information contamination.
Same day height and weight 30 were also measured.
Weight was measured in kilograms. Height was also taken
barefooted in centimeter using a measuring tape fixed
vertically and BMI was calculated using the formula
weight (kg)/ height? (metre?).

According to BMI, nutritional status was classified as
undernourished, normal, and overweight as BMI <18.5,
18.5-24.99 and >25 kg/m? respectively.

Sample size was calculated assuming 95% confidence
level, 50% high risk prevalence (for the sake of having
larger sample size it was considered taking 50% as
appropriate) and acceptable difference of 4%.

Prior to data collection the aim of study was explained and
informed consent was obtained from adolescent girls.

Statistical methods

Categorical variables are expressed as number of patients
and percentage of patients and compared across the groups
using Pearson’s Chi square test for independence of
attributes. Continuous variables are expressed as
meanzstandard deviation and scatter plots have been
generated. The statistical software statistical package for
the social sciences (SPSS) version 16 has been used for the
analysis. An alpha level of 5% has been taken, i.e. if any p
value is less than 0.05 it has been considered as significant.

RESULTS
As shown in Table 1, the mean age of girls in our study
was 13.9+1.32 years in which minimum age was 12 years

and maximum age was 17 years.

Table 1: Age of adolescent girls.

Total no. / _
of girls Mean+SD Minimum  Maximum

I 600 13.9+1.32 12 17

As shown in Table 2, mean BMI in the studied girl was
found 21.6+3.64 kg/m2. Minimum BMI seen in study was
15.4 kg/m? and maximum BMI found was 29.7 kg/m?.
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Table 2: BMI among adolescent girls.

Total no. _ _
of girls Mean+SD Minimum Maximum
| 600 21.6+3.64 15.4 29.7

As shown in Table 3, mean age of menarche was found
12.75+1.06 years. Minimum age of menarche was 10 years
and maximum age was found 15 years.

Table 3: Age of menarche among adolescent girls.

Total no. Age of menarche _
of girls Mean+SD Minimum Maximum
| 600 12.75+1.06 10 15

As shown in Table 4, maximum girls 267 (44.5%) attained
menarche at age of 13 years. 129 girls (21.5%) had
menarche at the age of 12 years. 87 girls (14.5%) had
menarche at the age of 11 years. 77 girls (12.8%) had
menarche at the age of 14 years. 39 girls (6.5%) had
menarche at the age of 15 years. Only 1 girl (0.2%) had
menarche at the age of 10 years.

As shown in Table 5, out of total 600 adolescent girls, 119
girls (19.8%) were having BMI <18.5 kg/m?, 357 girls
(59.5%) were having BMI between 18.5-24.99 kg/m? and
124 girls (20.7%) were having BMI >25 kg/m2. So
maximum girls had BMI 18.5-24.99 kg/m?.

Table 4: Distribution of cases according to age of

menarche.
P O TRTEE No. of girls Percentage
ears _ _
10 1 0.2
11 87 145
12 129 215
13 267 44.5
14 77 12.8
15 39 6.5
16 - 0
17 - 0
Table 5: Distribution of cases according to BMI
(kg/m?).
BMI (kg/m? ~No. of girls _Percentage
<18.5 119 19.8
18.5-24.99 357 59.5
>25 124 20.7

As shown in Table 6, out of a total 600 girls, 119 girls with
BMI <18.5 kg/m? had mean age of menarche 12.92+1.03
years. 357 girls with BMI of 18.5-24.99 kg/m? had mean
age of menarche 12.74+1.07 years. 124 girls with BMI of
>25 kg/m? had mean age of menarche 12.60+1.07 years.
So, in this study, girls with higher BMI had attained
menarche earlier than normal BMI and underweight girls.

Table 6: Correlation of mean age of menarche with BMI.

BMI (kg/m?) No. of girls Mean age of menarche Standard deviation P value _
<18.5 119 12.92 1.03 |
18.5-24.99 357 12.74 1.07 0.056 |
>25 124 12.60 1.07 |

Difference was found statistically not significant (p value >0.05).
DISCUSSION

Menstruation is an inevitable part of a girl's life and more
so an important indicator of normal physical, physiological
and functional wellbeing. In this study we attempted to
find out the menstrual pattern and its correlation with BMI
in adolescent girls.

The adolescent group comprises one fifth of the total
population of the world and in India, about 22% of the
population falls into this age group.67.10.13.14

In present study all 600 adolescent girls were distributed
according to their age groups. Out of total 600 girls, 98
girls (16.3%) were of 12 years age, 166 girls (27.7%) were
of 13 years age, 113 girls (18.8%) were of 14 years age,
149 girls (24.8%) were of 15 years age, 64 girls (10.7%)
were of 16 years age and only 10 girls (1.7%) were of 17
years age group. Among these 600 girls, maximum girls
were of 13 years age group and minimum girls were of 17
years age. In this study the mean age of adolescents was
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13.9£1.32 years. Maximum age was 17 years and
minimum age was 12 years as per inclusion criteria.

In the present study, the mean age of menarche was found
12.75+1.06 years. Minimum age at which menarche
attained was 10 years and found in only 1 girl (0.2%).
Maximum age of attainment of menarche was 15 years and
found in 39 girls (6.5%). Majority of girls attained
menarche at the age of 13 years which was 44.5% (267
girls). 129 girls (21.5%) attained menarche at age of 12
years. 87 girls (14.5%) attained menarche at the age of 11
years and 77 girls (12.8%) had menarche at age of 14
years. All the girls in this study attained menarche before
the age of 16.

In this study nutritional status was determined by their
BMI. Out of total 600 girls, 119 girls (19.8%) had a BMI
<18.5 kg/m?, 357 girls (59.5%) were having normal BMI
between 18.5-24.99 kg/m? and 124 girls (20.7%) were
overweight with BMI <25 kg/m?. Maximum girls were
found having normal BMI. Out of a total 600 girls only
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119 girls were found underweight (BMI <18.5 kg/m?).
Mean BMI of all girls was found 21.6+3.64 kg/m?2.
Minimum BMI was found 15.4 kg/m? and maximum BMI
was found 29.7 kg/m?.

In the present study all girls were asked about their first
menstruation (menarche) by recall method. Mean age of
menarche among 119 girls with BMI <18.5 kg/m? was
found at 12.92 years with 1.03 standard deviation. 357
girls with BMI 18.5-24.99 kg/m 2 had mean age of
menarche 12.74 years with 1.07 standard deviation. 124
girls with BMI >25 kg/m?had mean age of menarche 12.60
years with 1.07 standard deviation. So, in our study, girls
with high BMI attained menarche earlier than girls with
normal BMI and underweight girls. But the result was
found statistically not significant (p value >0.05).

Two large studies have confirmed that a higher gain in
BMI during childhood is related to an earlier onset of
puberty.81* One possible explanation is that higher levels
of prepubertal BMI led to an increase in the production and
availability of estrogen through various mechanisms,
which predisposes to early menarche.! The association
between increased body weight and metabolic early
menarche also carries long term risks.

CONCLUSION

After discussing the results of the present study with
previous studies, following conclusions can be drawn:
mean age of menarche in adolescent girls was 12.75+1.06-
year, mean BMI was found 21.6+3.64 kg/m?, and high
BMI girls had earlier menarche, compared to normal BMI
girls and underweight girls.
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