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ABSTRACT

Background: The altering trend observed in the age at menarche among girls
is being globally addressed. Researchers from over the world continue to
intrigue the relationship of anthropometric measurements to menarcheal age.
The timing of menarche is influenced by genetics, social status and nutritional
status (e.g., height, weight and body mass index [BMI]) and impacts future
health (e.g., obesity and breast cancer). A high or low BMI can be a risk factor
for menstrual disorders including irregular menstrual cycles, absence of
menstruation and menstrual pain. The study aims to evaluate the correlation
between BMI and the age at menarche among young females and to determine
the correlation with the length of the cycle and duration of the menses.
Materials and Methods: A cross-sectional study was conducted among 90
randomly selected female medical students who gave history of regular
menstrual cycle. Data on age at menarche, duration of menses, length of the
cycle, history of dysmenorrhea, were collected using a questionnaire. Height
and weight were assessed, and BMI was calculated. Subjects were classified
into four groups, underweight (<18.5), normal (18.5 - 24.99), overweight (25 -
29.99), obese (>30) according to WHO standards. Data was analysed and
presented as mean, median, and standard deviation. Statistical analysis was
done using SPSS software. A P value <0.05 was considered significant.
Results: The mean age of attaining menarche among the study participants
was 12.50+1.432 years. Based on the BMI distribution, the majority of
participants had a normal BMI category of 45 (50%) with mean BMI of
22.29+5.019. The mean BMI increased while the mean age of attaining
menarche decreased (p<0.001). The menstrual cycle length was significantly
prolonged while the duration of cycle was significantly reduced in overweight
and obese groups in comparison with normal BMI class (p<0.05).

Conclusion: The present study suggests that females with higher BMI had an
early menarche. The study also reveals that as BMI increases, females tend to
have a longer menstrual cycle with shorter duration of menses. Consequently,
adolescent girls have to be given healthy and balanced nutrition, which leads
to maintenance of their normal BMI and regulates their menstrual cycle.
Keywords: Body Mass Index, Menarche, Menstrual Cycle, Correlation.

INTRODUCTION

Menstruation is one of the most important changes
during adolescent years. It occurs once a month as a
regular rhythmic period and remains as a normal
physiological phenomenon from menarche to
menopause.™! Menstrual disorders are frequent

among adolescent girls as they are closely coupled
with the processes involved in the pubertal
development of females. The menstrual cycle is an
essential indicator of a women’s reproductive health
and of her endocrine functions.?l Age at menarche
seems to be associated with menstrual patterns. The
mean age at menarche varies from one setting to
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another and is known to be a sensitive indicator of
various characteristics of population including
nutritional status, geographical location,
environmental conditions, psychological factors,
socioeconomic status, body weight and height,
nutrition, body fat and exercise.l®! Genetic factors
probably account for approximately 10% to 15% of
the observed variation in age at menarche while
nutritional status is one of the most important non
genetic determinant.[! The rate of decline in the age
of menarche is about 2-3 months per decade in
developed countries and 6 months per decade in
developing countries. The prevalence of overweight,
obesity and abdominal obesity are increasing among
people aged 15 years or older. This finding has been
attributed to an increased standard of living among
the population.®! The percentage of fat in the human
body can be predicted by using the Body Mass
Index (BMI). Fat is one of the compounds in the
body that has an influence in the production of
androgens and estrogens, where one of the dominant
factors causing menstrual disorders is the hormone
estrogen. Estrogen levels that continue to increase
indirectly can cause androgen hormones to increase.
An increase in the androgen hormone level can
interfere with follicular development so that
follicular maturation cannot occur. A limited mass
of fat in the body can also cause levels of the
androgen hormone to be aromatized into the
hormone estrogen to decrease, thereby causing
irregular menstrual cycles.®1 Age at menarche
appears to have been declining in recent decades in
western industrialized countries because of several
plausible factors one of which is the increasing rates
of childhood obesity which has been postulated to
be the prime factor. Girls who have their first
menstruation earlier tend to have shorter and more
irregular menstrual cycles, bleeding between cycles,
and are at a higher risk of suffering from primary
dysmenorrhea.l®! Early age at menarche has been
linked to several adverse health effects during
childhood such as eating disorders and depression;
and during adulthood such as type 2 diabetes,
metabolic syndrome, breast cancer, cardiovascular
disease and overall mortality.® Estimating age at
menarche is also critical for patient education and
may guide the clinical evaluation to identify
deviations from normal. The changing trends in the
prevalence of childhood obesity, early puberty and
menarche, and ethno-racial differences in the effect
of BMI on the reproductive characteristics of young
females around the world, warrant continuous
evaluation.['% Some studies observed that younger
age at menarche is related to higher BMI. This
association is controversial; however, obesity during
adolescence is associated with earlier menarche.
Many studies have been conducted earlier to address
the problems related to menstrual abnormalities in
young students, yet few reports are available on the
relationship between menstrual problems and BMI.

MATERIALS AND METHODS

Study design and settings

The present study was a cross sectional study

conducted in the Department of Physiology at

Topiwala National Medical College, after obtaining

institutional ethical clearance certificate. It was done

among 90 randomly selected second and third year

female MBBS students. Experiment protocol was

explained to all the subjects and written informed

consent was obtained.

Inclusion Criteria

e Female students of age more than 18 years who
had given written informed consent were
included in the study.

e Healthy females who have a regular menstrual
cycle were included.

Exclusion Criteria

e  First year MBBS students.

e Subjects on oral contraceptive pills or any
hormone replacement therapy.

e History of smoking, alcohol or drug addiction.

The subjects found eligible for the study were given

a questionnaire to collect information regarding their

age in completed years, age at Menarche, duration

of menses, length of the cycle, history of

dysmenorrhea.

Measurement of Anthropometric Parameters

Anthropometry measurements were obtained in

subjects wearing light clothes and bare feet.

Weight — It was measured by using Krup’s

weighing machine with light clothing and without

shoes. Body weight was recorded in Kg on empty

bladder and before lunch on a standard weighing

scale. The weight measurement was recorded to

nearest 0.1 Kg.

Height — The subjects were asked to stand against

the wall on which a measuring scale was inscribed.

While taking the reading, they stood barefoot on a

flat floor with feet closed and parallel to each other

with heels, buttocks, occiput touching wall firmly.

Head was held erect and subjects were asked to look

at the front. Highest point on the vertex was marked

on the wall by a ruler and then height was measured

to nearest 0.1 cm.

Body Mass Index (BMI) — BMI was calculated

from quetelet's index.

BMI = Weight in Kg / (Height in meter)?

Subjects were classified into four groups based on

their BMI according to WHO standards.

BMI Class
<18.5 Underweight

18.5-24.99 Normal
25-29.99 Overweight

>30 Obese

Statistical Analysis: Data was analysed and
presented as mean, median, standard deviation.
Statistical analysis was done using SPSS software.
Chi square test was performed for analysis of
statistical relationship between BMI and menstrual
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parameters like the age at menarche, duration of
menses and length of cycle. A p-value of < 0.05 was
considered statistically significant.

RESULTS

The range of research subjects was 18 to 20 years
and was dominated by the age of 19 vyears
amounting to 55(61.1%) participants. (Table 1)
Based on the BMI distribution, it can be seen that
the majority of research subjects had a normal BMI
category of 45 (50%). Almost 20(22.2%) were
having low BMI, which implies that the girls were
undernourished. (Table 2) The age of onset of
menarche ranged from 9 years to 16 years. The
mean length and duration of menstrual cycle among
the study participants was 29.78+2.796 and

4.24+1.006 respectively. (Table 3) As the mean
BMI increased, the mean age of attaining menarche
in the study participants decreased and this
difference was considered statistically significant
(p<0.001). The menstrual cycle length was
significantly prolonged in over- weight and obese
groups, 30.44+3.812 and 33.22+1.986 respectively
when compared to normal and under- weight
groups, 29.49+2.312 and 28.35+1.663 respectively.
The duration of cycle significantly reduced in over-
weight and obese groups, 3.97+0.939 and
3.44+0.882 respectively when compared to normal
and under- weight groups, 4.56+£1.056 and
4.10+0.718 respectively. There was significant
alteration in menstrual cycle length and duration of
cycle when compared with mean BMI with p<0.001
and 0.004 respectively. (Table 4)

Table 1: Distribution of subjects based on age

Frequency Percentage

Age (Years) N=90 (%)

18 13 14.4

19 55 61.1

20 22 24.4

Table 2: Distribution of subjects based on BMI
Frequency Percentage

BMI N=90 (%)
<18.5 (Underweight) 20 22.2
18.5 to 24.99 (Normal) 45 50.0
25.0 - 29.99 (Overweight) 16 17.8
>30 (Obese) 9 10.0

Table 3: Range, mean and SD of demographic and menstrual features

Minimum Maximum Mean Std. Deviation

Age 18 20 19.10 0.619
BMI 14.6355 35.2095 22.290247 5.0189987

Age of Menarche in years 9 16 12.50 1.432

Length of the cycle 24 36 29.78 2.796

Duration of the cycle 2 6 4.24 1.006

Table 4: Comparison of demographic and menstrual features with BMI classes
BMI class Age BMI Age of Menarche Length of | Duration of the
(years) the cycle cycle
<185 Mean 19.05 17.199275 14.30 28.35 4.10
(n=20) SD 0.686 1.0393453 00.923 1.663 0.718
Median 19.00 17.378973 14.00 28.00 4.00
18.5 to 24.9 Mean 18.93 20.702101 12.53 29.49 4.56
(n=45) SD 0.495 1.3368773 0.815 2312 1.056
Median 19.00 20.545694 13.00 30.00 5.00
25.0 - 29.99 Mean 19.19 26.798885 11.31 30.44 3.97
(n=16) SD 0.655 1.3746028 0.602 3.812 0.939
Median 19.00 26.370238 11.00 30.00 4.00
>30 Mean 19.89 33.528890 10.44 33.22 3.44
(;=9) SD 0.333 1.6033743 0.882 1.986 0.882
Median 20.00 33.606385 10.00 33.00 3.00
p value 0.073 0.316 <0.001 <0.001 0.004
DISCUSSIONS physiological phenomenon from menarche to

menopause. It

is considered as an indicator of

Menstruation is one of the most important changes
during adolescent years. It occurs once a month as a
regular rhythmic period and remains as a normal

women’s health, so adolescent girls need to have an
understanding of menstruation patterns and the
factors that may contribute to menstrual disorders or
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changes such as age, activities, and BMI. It is
essential to increase their understanding of
menstruation, appropriate management for it, and
clarify the ignorance of menstruation issues.[*Y] The
age range of the study participants was 18 to 20
years and with the majority at the age of 19 years in
55(61.1%) participants. The mean age was
19.10+0.619. Age of onset of menarche is generally
between 11 and 15 years. Slight variations in the age
of menarche may occur depending on their
hereditary pattern and nutritional status. In the
present study, the age ranged from 9 to 16 with the
mean age of 12.50+1.432 years. The mean age at
menarche among adolescent girls of urban and rural
schools in the study conducted by Biradar AM et
al,l’? was about 13.6 + 1.2 years. Mean age of
participants was 20.7 years and at mean age of 12.5
years they attained menarche in the study done by
Kharb A et al,[®I Asrullah M et al,[**l observed that
the age at menarche has significantly declined from
14.4 years of age in the 1940s to 13.4 in the 1990s.
The study also found that age at menarche was
inversely associated with BMI (B: -0.30 kg/m2,
95%Cl: -0.37, -0.22). Based on the BMI
distribution, the majority of participants had a
normal BMI category of 45 (50%) with mean BMI
of 22.29+5.019. Biradar AM et al,[*? found that
48.3% of the study participants had normal BMI;
however, 29.8%, 15.4%, 5.8% and 0.7% were
underweight, severely underweight, overweight, and
obese respectively. Fat accumulation alters many
endocrine functions which are alleged to affect the
speed of sexual puberty (Leptin, GnRH). Research
revealed that females with higher BMI tend to have
anovulatory cycle (Insulin, Sex hormone binding
globulin, Estrogen). Obesity was also associated
with a chronic systemic inflammatory response that
also affects ovarian function.l'] In the present study
as the mean BMI increased, the mean age of
attaining menarche in the study participants
decreased and this difference was considered
statistically significant (p<0.001). Similar study by
Kharb A et al,[*3 found that girls who had either low
or high BMI attained menarche at a higher age, but
the difference was not significant (p = 0.142).
Marques P et al,* observed that the girls who had
reached menarche, in particular those aged 13-14
years, were significantly taller (p < 0.01) and had
higher BMI (p < 0.01) than girls in the same age
group who had not reached menarche. The
menstrual cycle length was significantly prolonged
in over- weight and obese groups while the duration
of cycle was significantly reduced in over- weight
and obese groups in comparison with BMI classes
this was considered significant (p<0.05). Alam T et
al,[*% in their study found that the age at menarche
was significantly early in overweight and obese
groups and the menstrual cycle length and duration
of menses was significantly prolonged in
overweight and obese groups when compared to
control as well as under- weight groups. This was
comparable to the present study. Singh M et al,[' in

their study when assessed for duration of menstrual
cycle and duration (days) blood flow and
intermenstrual period were negatively associated
with subjects with BMI <185 and these
observations were statistically significant. In
contrast to the present study, Marques P et al. found
no significant association between BMI and
menstrual cycle variables. Similarly, Tang Y et
al,l'8l also found no significant differences in the
length of menstrual cycles and menses in women of
different BMI groups. In their study by Dehkordi SJ
et al,l the association between age at menarche
and height (p<0.001) and weight (p=0.007) were
significant, while there was no relationship between
age at menarche and body mass index (p=0.91).

CONCLUSION

BMI plays a very vital role for menstrual cycle
regularity. Irregular menstrual cycles including the
length of cycles and menses, and heavy menstrual
blood loss are linked to many gynaecological
diseases. Obesity has been reported to be associated
with irregular menstrual cycles. Consequently,
adolescent girls have to be given healthy and
balanced nutrition, which leads to maintenance of
their normal BMI and regulates their menstrual
cycle.
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