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ABSTRACT A

Background: Hormonal imbalance, obesity, altered food habits, chemicals in cosmetics, and sedentary life have been
the main causes of early onset of menarche. There has been a secular trend in the age of menarche of females at the
rate of decrease of 1 month per decade since 1995. Aims and Objectives: The objective of the study is to find out
the trend of age of the onset of menarche in females of rural and urban areas in the past 5 years, from 2014 to 2018.
Materials and Methods: A cross-sectional study was conducted among 378 females (196 rural and 182 urban) of the
age group of 7—15 years in the rural and urban population of Kanchipuram district. After obtaining written consent, a
questionnaire was administered to know their current age and age of menarche and noted. Results: Majority of the females
had the age of menarche between 12 and 13 years in the rural and urban population, but the number of females who attained
menarche at 13 years was comparatively more in the rural population (» = 96) when compared with the urban (n = 37),
though there was no statistical difference between the both. Furthermore, we observed that the early age of onset starts
in early 2015 in the urban population, compared with the trend establishing in the rural population in the recent 2017 and
2018. Conclusion: There is a trend of early age of menarche among the females of the urban population when compared
with the rural population.
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INTRODUCTION menarche. The precocious appearance of these stages is

due to various factors such as hormonal imbalance, obesity,

Premature sexual changes and attaining menarche are
common reasons for visits to pediatric endocrinologists.
The normal age of onset of menarche in females of Indian
population is between 12 and 15 years. A defined criterion
for precocious puberty is not available as the puberty is
the combination of attainment of thelarche, pubarche, and
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altered food habits, chemicals in cosmetics, and sedentary
lifestyle.l'?! Stress also reported to be one of the causes of
early onset of puberty.?!

The age limit for precocious puberty is changing to a lower
value as the age of onset of menarche in girls is declining.™
There has been a secular trend in the age of menarche of
females at the rate of decrease of 1 month per decade since
1995.5) Not just that, but the development of breast buds
(tanner staging IT) which indicates impending menarche also
occurs earlier in girls, and hence, there is a huge widening
in between the development of breast tissues and the onset
of menarche.!*” Girls in Southern India tend to attain earlier
menarche when compared with North India.®
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The early onset of puberty results from premature activation
of hypothalamo-pituitary-adrenal axis.”!”! The early onset of
puberty might have consequences in terms of malnutrition,
anemia, and sexual abuse. The early onset of puberty also
increases the period of her reproductive life and hence
increased number of menstrual cycles and hence blood loss,
leading to iron deficiency anemia. There are also studies
which report increased incidence of breast cancer in females
with a history of early puberty.['!-!

A study reports that girls with early onset of puberty are more
likely to have mental health problems when compared with
the peers.['] Mensah et al. reported an earlier onset of social
and behavioral maladjustment in girls with early puberty.!'*!
Short stature due to accelerated bone maturation resulting
in earlier fusion of epiphysis is also a consequence of early
puberty in females.["! Not many studies report about the
difference in age of onset of puberty among females in the
rural and urban areas. There are differences in the exposure
level of risk factors for premature menarche among the rural
and urban females. Due to sedentary lifestyle, the girls in the
urban areas may be more likely to attain puberty earlier when
compared to girls in the rural area. Hence, this study was
conducted to find out the secular trend in the age of menarche
in females of the urban and rural parts of Kanchipuram
district of Tamil Nadu, India, from 2015 to 2018, and explore
the causative factors of early menarche.

MATERIALS AND METHODS

The Institute Ethics Committee clearance was obtained
before the beginning of the study. The study was conducted
in the rural and urban areas of Kanchipuram district of
Southern Tamil Nadu. A total of 378 females were recruited
randomly for the study, 196 girls from the rural areas and 182
girls from the urban areas. Females of the age group between
7 and 15 years were recruited for participation in the study.
The participation was completely voluntary and written
informed consent was obtained from all the participants
before including them for the study.

Participant data sheet was given to the participants as hardcopy
and also shared through media as softcopies, wherein the
participant fills in all the details in the questionnaire forms
and submits to the investigator. All the participants were
assigned with a unique identifier for any future references
and follow-up purpose. The participant’s current age, age of
onset of menarche, and the year of onset of menarche were
noted. Females with family history of precocious puberty
were excluded from the study.

All the data were pooled in Microsoft Excel sheet. The
data were analyzed using descriptive statistics using SPSS
version 23 for statistical significance. Igor Pro software and
Microsoft Excel were used for graphical representations.
Student’s unpaired z-test was used to calculate the level of
significance between the groups.

RESULTS

Out of the 378 girls randomly recruited for the study, 182
girls were from the urban areas of the Kanchipuram district
and 196 girls were from the rural areas of Kanchipuram
district, as depicted in Figure 1.

There is no statistically significant difference in the BMI
between the urban and rural groups [Table 1]. The number of
females with age of menarche at 10, 14, and 15 years was less
in both the groups, hence, not taken here for a comparison of
BMI in those age groups.

The mean age of menarche in the urban and rural population
for the past 5 years, since 2015, is shown in Table 2. There is
an overall significant difference in the mean age of menarche
when compared across the years with P <0.001 with 95% of
confidence interval (—0.646, —0.387) between the urban and
rural population using Student’s unpaired #-test.

Graph 1 shows that the number of girls with age of menarche
of'12 was almost similar in both the urban and rural population.

Figure 1: Distribution of urban (182) and rural (196) girls among
the selected population

Table 1: Body mass index of the girls with age of

menarche at 11, 12, and 13 years

. . ) Age of menarche Urban Rural P-value
Helght and weight of the subjec?ts were checked. Body mass (y%ars) (kg/m?) (kg/m?)
index (BMI) was calculated using the Quetelet’s index. The

. L. . . 11 22.7£1.85 20.9+£2.62 0.584
subjects falling into all ranges of BMI, as per the classification b 23.6742.06 19.0540.83 052
of BMI for Asian population (normal, overweight, and obese) s B :
were recruited randomly in both the groups.[!®! 13 21.85+1.33 20.76+1.65 0.731
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Table 2: Mean age of menarche in the urban and rural population

Age of menarche (years) n Mean (years) Standard deviation Standard error of mean
Urban 183 11.95 0.730 0.054
Rural 196 12.47 0.540 0.039

Table 3: Mean age of menarche in the urban and rural population

Year Average age of Average age of Age of menarche urban
menarche urban menarche rural and rural P-value

2015 11.33 11 0.190

2016 11.7 12.39 0.611

2017 12.3 12.2 0.868
120 chosen random sampling involved only 16 females in total,

of which 15 were from the urban areas and hence comparison

100 cannot be done.
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Graph 1: Age of menarche of girls in urban and rural areas of
Kanchipuram district

However, the number of girls who attained at the age of 11
was more (n = 46) in the urban population as compared with
the rural population (n = 4), although there is no statistically
significant difference between them, as shown in Table 3.
Similarly, age of menarche at 13 was comparatively larger
in the rural population (n = 96) than the urban population
(n = 37). The girls with onset of menarche at extremes of
ages of 11 and 14 were meager in number, occurring only
in the urban population, hence not considered for statistical
differences.

When the year-wise trend of change in the age of onset of
menarche was compared between the groups, since 2015,
there was no significant difference observed, as shown in
Table 3. However, the trend of onset of age of menarche was
statistically significant between the groups.

In the year 2017 and 2018, the number of girls attained
menarche at 12 years (n = 39) was higher in the urban areas,
whereas the number of girls attained menarche at 13 years
(n =47) was higher in the rural areas, as shown in Graph 2a
and b. Similarly, in the years 2015, 16 girls and, in the year
2016, 28 girls have attained menarche at the age of 11 from
the urban area, while in the rural population, only 3 girls
attained menarche at the age of 11 in the year 2015. The
mean age of menarche of 13.13 years in the urban females
(n = 15) in the year 2018 may be due to the fact that the

The age of menarche at 11 years was considerably higher in
the urban population when compared with the rural side and
also the number of females attaining menarche at 13 years
was higher in the rural areas, though few girls attaining early
menarche were present in the rural areas and few females
with menarche at 13 years were prevalent in the urban areas
too. Although there were no significant differences between
the groups, this difference in trend among the urban and rural
population of the Southern India district should be a matter of
concern and the causes should be made out. In the past year,
2018, most of the urban girls attained menarche at 13 years
which was not the scenario in the years 2015-2017.

Many factors are related to the early onset of puberty in the
urban areas when compared with the rural areas. Our society
seems to be accepting early puberty as a trend. In our study,
we have found a changing trend with the urban girls having
early age of menarche when compared with the rural girls. In
a study conducted in South Africa, Urban and rural women
attained menarche at 12.7 and 14.5 years respectively which
resulted in early cessation of growth process leading to
central abdominal adiposity in adulthood.!'”)

Another study conducted by Ameade and Garti showed earlier
menarche in the urban and suburban dwellers of Northern
Ghana region." About 10% of school-aged children,
between 5 and 17 years of age, are overweight or obese
worldwide and Indian population, it varies between 10% and
30%.1-21 Risk of overweight is 2 times higher and obesity is
3 times higher in non-poor women of Indian population.*¥
About 23% of women in the urban India are overweight and
obese when compared to only 7% in the rural India.* Intake
of high fatty processed foods may be the cause. Obesity and
sedentary lifestyle have been implicated as one of the most
common causes of early menarche in girls. In our study, we
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Graph 2: (a) Number of urban females with different age of menarche from 2015 to 2018. (b) Number of rural females with different age

of menarche from 2015 to 2018

found that the difference still exists even after comparing
for the effect of BMI in the urban and rural females. Hence,
obesity or overweight alone may not be the cause of concern
for early menarche.

Another important area of consideration is the trend of
early menarche in the past 5 years. This might be taken as
a point of awareness among public about the rate of obesity,
avoidance of processed foods, which people started adopting
and also follow to certain extent. Similar group in the rural
females was 48 girls attaining menarche at 13 years, where
the normal pattern as for other years persisted.

Overnutrition in the urban population can trigger early
puberty. Chronic primary malnutrition affects the timing
of sexual maturation in adolescent period.**>] There are
studies which substantiate increased adiposity prevalence
in early puberty. Advancements in technology should be a
serious matter of concern which is booming in the world on a
day-to-day basis. The radio signals and waves are also to be
thought of for this changing trend as the rural population are
comparatively less exposed to these radiations when compared
with the urban population. Exposure to xenoestrogens from
cosmetics, industrial wastes, pesticides, insecticides, etc., is
high among the urban population and this has been linked to
breast cancer.* Although the direct effect of xenoestrogens
on the early menarche has not yet been studied, this factor
should be found in the list of causative factors considering
the pervasion of xenoestrogens in all the products of the
modern world. The rural girls are less exposed to them when
compared with the urban girls, substantiating one of the
reasons for early menarche.

Socioeconomic status at the prepubertal age becomes another
important factor for the determination of age of menarche.
Requirement of micro- and macronutrients increases as the
girl is approaching the age of menarche.*” Inadequate and
surplus supply in the rural and urban population, respectively,
could also be one of the factors for the differences in the age
of menarche observed in our study.

The strengths of our study are exploring the latest trend in
the age of menarche in the Kanchipuram urban and rural
population which was not explored by many. However, the
causes should be further evaluated in continuation with the
data collected in the population selected.

There is a trend of early onset of menarche in the urban
females of Kanchipuram district of Tamil Nadu. Although
the same has been observed in the rural population also,
the number of females is considerably higher in the urban
population. Sedentary lifestyle, higher incidence of obesity,
exposure to fast food chemicals, junk foods, and radiations
could be among the general causes of this difference. Early
menarche and late menopause could have effects on the
physical, mental, and social well-being of the women.

CONCLUSION

There is trend of early age of menarche among the females
of the urban population when compared with the rural
population. Understanding the consequences of -early
menarche, effective preliminary interventions and awareness
are required to revert back to the normal trend to build up
healthier future generations.
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