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Abstract

Introduction: 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. Hormonal imbalance, obesity, altered food habits, chemicals in cosmetics, and
sedentary life have been the main causes. Mobile phone addiction in small children should also be considered
for any association. Aim: The aim is to find out the trend of age of onset of menarche and its association with
mobile phone usage in females of rural and urban areas in the past 5 years, since 2014. Materials and methods:
The study was conducted among 378 females (196 rural and 182 urban) of age group 7-15 years in the rural and
urban population. After obtaining written consent, a questionnaire was administered to know their current age,
age of menarche and details about their mobile phone exposure. Results and discussion: The average age of
menarche in urban and rural females was 11.95+0.73 years and 12.47+0.54 years respectively. 120 urban girls
and 105 rural girls use cell phone, mainly for games (rural) and for calls in urban side, of which less than 1/3™
were only using hands-free devices. None of the urban or rural girls using cell phone were aware of the hazards
of it. Conclusion: Direct exposure of radiation to brain may alter Hypothalamo-pituitary axis, which might affect
Gonadotrophin secretion, leading to early menarche. Though this might be a theoretical correlation, mobile
phone exposure should be considered for association with early menarche, as this has serious consequences on
the physical, psychological and social health of the female.
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Introduction women is declining at the rate of one month per

decade since the year 1995
Onset of Menarche, the definitive marker of

puberty, is an important event which establishes
the capacity of procreation and regular menstrual
cycles and is an indicator of healthy reproductive
life of women. The mean age of menarche in Indian

There are differences in the age of menarche in
urban and rural female population. Hormonal
imbalance, obesity, altered food habits, chemicals
in cosmetics, and sedentary lifestyle, which are
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predominant in urban population do have impact
on the onset of puberty. Factors like genetic
influences, race, Body mass index, geographical
location, socioeconomic conditions healthy
nutrition, exercise, seasonality, and family size have
been shown to have impact on the onset of
menarche?3, Menstrual disorders like
dysmenorrhea and Premenstrual syndrome were
higher in rural than urban girls®. Girls with lower
Body mass index, which is common in rural
population attained menarche at a later age, as
compared with girls with higher Body mass index®.
There was significant difference in the age of
menarche between low socioeconomic status and

higher socioeconomic status groups®.

The most necessary modern invention of
telecommunication which is the Mobile phone has
become an integral part in every person’s life. The
electromagnetic radiations emitted from phones
could be absorbed by soft tissues like brain and the
nervous system of children are more vulnerable
than adults’. Mobile phone addiction, especially by
small children should also be considered for any
association with the early age of menarche.
Because of the socioeconomic status, usage and
addiction to smart phones are higher in urban girls
than rural girls. There are not many studies which
link the cell phone radiation exposure and early
onset of puberty in females. This study aims to link
the extent of mobile phone usage and onset of age
of menarche in rural and urban population with the
hypothesis that radiation exposure may have an
effect on the Hypothalamo-pituitary axis and
Gonadotrophin secretions.

Materials and Methods

The study was conducted after obtaining clearance
from Institutional ethics committee. Girls of age
group 7tol5 years who have attained menarche
between 2015 and 2019 were randomly selected
from rural and urban areas of Kanchipuram district
of Tamilnadu. The participants were selected from
schools in these areas. The nature of the study was

explained to all the girls and written informed
consent was obtained from all the participants
before the conduct of study. A total of 379 females
were recruited for the study, of which 196 girls
were from rural population and 183 girls were from
urban population. The participant’s height and
weight were checked and noted. Body Mass Index
(BMI) was calculated using Quetelet’s index. Only
the girls with normal BMI for Asian population (18.5
to 23 Kg/m?), as per WHO classification were
included for the study?®. Girls with history of regular
physical exercise were excluded from the study.

The participant’s current age, age of menarche and
the year of attaining menarche were noted and
entered in data excel sheet. Family history of
precocious puberty was excluded. Mobile phone
exposure questionnaire was administered to all the
participants. The questionnaire was custom-made
and standardized with a pilot study with 20
participants. The questionnaire covered the details
of owning a personal mobile phone, hours of usage
of mobile phone per day(questionnaire contained
options of 1 to 3 or more hours), predominant time
of using, purpose of using mobile phone, if any
hands-free devices used during talking and
awareness on the problems due to mobile phone
usage. All the responses were transferred to a
Microsoft excel sheet. The data obtained from rural
and urban population was analyzed separately and
compared between the groups. The data was
analyzed using Microsoft excel and Statistical tests
of significance with unpaired Students T test was
done using SPSS software version 23. The trend of
menarche across the past 5 years and its association
with the mobile phone usage was analyzed and
compared.

Results and discussion

The randomly selected population of females less
than 15 years was 183 from urban areas and 196
from rural areas as shown in the figure 1.
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Urban, 183

Figurel: Representation of Sample population of
girls selected from Urban areas (n=183) and rural
areas (n-196)

Age of menarche:

The age of onset of menarche was between 12 to
13 years in majority of urban as well as rural
population. Table 1 shows the average age of
menarche in Urban and rural population between
2014 and 2018.

Age of n Mean £ SD Std.
menarche Error
Urban 183 11.95+0.730 | 0.054

Rural 196 12.47 £0.540 | 0.039

Table 1: The table shows the average age of onset
of menarche in all the girls of urban and rural areas
in the past 5 years, since 2014.

The average BMI of urban girls was 21.85+1.33
Kg/m? and in rural girls was 20.76+1.65 Kg/m? with
no significant difference between them. The
average age of menarche was also significantly
higher in rural population (12.47+ 0.54 years) when
compared with urban population (11.95 + 0.73
years) with a P value< 0.001. But the number of
females who attained menarche at 13 years and
above was comparatively more in rural population
(n=96) when compared with urban population
(n=37), though there was no any statistically
significant difference between the groups (Figure
2).

Mobile phone usage:

Also, we observed that the early age of onset starts
in early 2015 in urban population, compared with
the trend establishing in rural population in the
recent 2017 and 2018. Out of the selected
population of girls, 120 from urban and 105 from
rural were using mobile phones as shown in the
figure 3A, yet the number of hours of usage among
them were comparatively higher on the urban side
as shown in figure 3B, though there was no
significant difference in them.

With regard to the time of exposure, Urban females
were exposed to cell phones more during day time
with a significant difference of P=0.044 when
compared with the rural females as shown in figure
4A, though 47 girls from rural side were using
mobile phones during night time which is
comparatively a little higher than urban population
(n=38), with no significant differences. Also the
purpose of using mobile phones was predominantly
for communication (P<0.001) and playing games in
the urban population of girls, whereas in rural side,
the usage was for predominantly for playing games
in mobile phones (Figure 4B).

None of the girls in the rural or urban population
were aware of any of the harmful effects of
exposure to mobile phone radiations (Table 2).

Aware about Urban Rural
the mobile
phone risks
YES 0 0
NO 120 105

Table 2: Awareness about the mobile phone
hazards in urban and rural girls. AlImost no girls are
aware of any risks associated with excessive
mobile phone usage.
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Figure 2: Represents the number of girls who attained menarche across ages 10 years to 14 years in urban and
rural population
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Figure 3:3A: Represents the total number of girls having mobile phone in rural and urban population. There was
a significant difference (p=0.009) as the number of users was higher on the urban population. 3B: shows the
extent of mobile usage per day among the selected mobile phone users in the urban and rural population. Usage
for 3 hours and above was almost similar for urban and rural population (p=0.227).
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Figure 4:4A: Percentage of mobile phone users using during day time and night time in rural and urban

population of girls. There was a significant difference (p=0.044) between the users in day time which was higher

in urban population, but not in the night time users though the absolute value is higher in the rural population.

4B: Predominant cause for using mobile phones in rural and urban population. Gaming was significantly higher

(p<0.001) in the urban girls.

Out of the girls who were using phones for communication by calling, only 41 were using hands-free device

during talking and none of the girls on the rural population use hands-free while talking as shown in the figure
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Figure 5: Number of girls who were using hands-free devices during mobile phone usage. Almost no girls from

rural population were using such devices (p<0.001).
Discussion

The average age of menarche of urban girls of our
study population in the past five years (2014 to
2018) was 11.95 years with a wider range of 10 to
14 years. A study conducted in urban area of South
India showed mean age of menarche as 13.11 years
with a wide variation between 10 to 17 years. The
duration of blood flow during menstruation was
also higher in early adolescent urban girls®. Another
study reports average age of menarche in healthy
school going girls of Northern India as 12.4 years

and also obese girls had earlier onset of menarche
than non-obese girls. In our study, since we
started with the hypothesis that mobile phone
radiations might have an impact on onset of
menarche, Normal BMI girls were only chosen from
rural and urban population so that the confounding
effect of obesity on menarche is removed. The
number of girls attaining menarche at an earlier age
(10 and 11 years) was also higher on the urban
areas.
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The world is surrounded by Radiofrequency
radiations all around to which our previous
generations were not exposed to. Hence, the
current generation, especially teenagers are facing
the effects of harmful radiations especially due to
excessive usage. In our study, the usage of mobile
phones was excessive in urban females when
compared with rural population. Low levels of
income and digital literacy added with social and
cultural norms were quoted as reasons behind less
mobile usage in rural India as compared to Urban
India®’. Less than 46% of Indian rural women own a
mobile phone according to National Family Health
Survey in the year 2015-16%2,

In our study, the usage of mobile phones by the
young girls was mainly for the purpose of playing
games and chatting. Some animal studies have
demonstrated the effects of mobile phone
radiations on the reproductive health of males and
females. An animal study done on male rats by
Tumkaya et al has demonstrated that low
absorption rate from mobile phone radiations have
no direct effect on the testicular histology®.
However, microwaves from mobile phones have
shown to decrease the number of follicles in ovaries
of female rat pups!®. Our study has reported
minimum of 2 hours of uninterrupted usage of
mobile phones per day by the young girls of rural
and urban areas Alteration of Oxidative stress
parameters was observed in ovaries and uteri of
rats exposed to radiofrequency radiations at the
rate of 2 hours per day for 30 days®®.

Bed time usage of mobile phones was
comparatively higher in rural girls. Most of the
previous studies were on the net amount of mobile
phone usage and its impact on the other functions
of the brain like memory, concentration etc. A study
done by Jing et al has reported that positive affect
and working memory was better in a group of
population where they were restricted to use
mobile phones 30 minutes before bed time?®. Most
of the urban girls and none of the rural girls were

using hands-free devices while communicating in
cell phones, which imposes a direct effect of
radiations to brain. Lennart Hardell has reported
the brain was the main organ affected by
Radiofrequency radiations emitted by handheld
wireless phones'’. Even use of hands-free Kkits,
though lowers the exposure to the brain, but they
may increase the risk of exposure to the other body
parts, mainly the gonads'®. None of the girls were
aware of the real consequences and harmful effects
involved with the exposure to the electromagnetic
field radiations. The prevalence of infertility among
urban population of Central India is 8.9%. This is
alarming as one in every ten women is infertile. In a
study where rats were exposed to Electromagnetic
field radiations, there was a significant decrease in
the number of follicles in the ovaries?®. The
exposure which seems to have an effect on
alteration of onset of puberty, if continued can
affect the reproductive years of the women.

Few of the limitations of the study were data on
extent of signal coverage (2G/3G/4G) of the mobile
phone used was not covered in the study as most of
the young girls, especially in the rural areas were
unaware of such terminologies. Similarly, the
radiation  exposure was not measured
quantitatively as this study was mainly based on a

Questionnaire.
Conclusion

Difference in the extent of exposure to
radiofrequency radiations might be one of the
causes of early onset of menarche in urban
population. Though there are hardly any studies to
say that the Radiofrequency radiations cause direct
damage to the hypothalamo-pituitary axis, still the
hypothesis for them to have an impact on the onset
of menarche in young girls cannot be ruled out as
we are in the era of radiofrequency emissions all
around the world. Education on awareness and
restrictions for mobile phone usage among younger
generation deems necessary.
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Institute, Kanchipuram dt.

QUESTIONNAIRE:

Participant’s ID: Date:

Age:

Age of menarche: Year of attainment of menarche:
Regular exercise: Yes/No Ht (m) : Wt(Kg): BMI:

1. Do you use cell phone? Yes / No

2. Do you own the phone? Yes / No
3. How long have you been using cell phone? months / years
4. How many in your house use cell phone?

5. How many hours per day are you using cell phone? 1. Day: 1 hr/ 2 hrs / 3 hrs/ > 3hrs

2. Night: 1 hr/ 2 hrs /3 hrs/ >3 hrs
6. How much time you use cell phone with lights switched off during night? min / hours

7. For what purpose you mostly use cell phone? Tick whichever is more appropriate.

Talking / Messaging / Playing games / Browsing/ Listening to songs
8. How long do you play games in your cell phone? min / hours

9. Do you use hands free devices while talking in cell phone? If yes, how frequently?
A. Always B. Sometimes C. Never

10. Which ear you usually use while talking in cell phone? Right / Left

11. Are you aware of the amount of radiation emitted from your cell phone?

12. Are you aware of the health hazards associated with cell phone usage?

If Yes, List some.
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