
ABSTRACT
A pregnant woman is exposed to so many environmental influences that it may be tough to pinpoint just one that 
may affect her pregnancy. In today’s technology driven world, everyone relies on their cell phone to stay in touch 
with friends and family, get their work done, keep track of what’s going on around them.Widespread concerns have 
been raised about exposure to electromagnetic fields  from sources used for mobile telecommunication. Indeed, mobile 
phone use has increased considerably along with reducing its costs, and developing countries are establishing mobile 
telecommunications rather than the more expensive fixed-line systems. Exposure to radio frequency electromagnetic 
field  (RF-EMF) during pregnancy could affect the growth and development of the foetus and the duration of pregnancy 
, either directly due to radiation of the foetus and placenta or indirectly as a result of altered maternal physiology. A 
questionnaire based survey was conducted among 100 women to analyse their awareness, exposure time on gadgets etc 
and the results were analysed. Most of the women are not aware of the effects of radiation, the amount of radiation they 
are exposed to and also specific absorption rate (SAR) value. Women need more awareness about the usage of gadgets, 
time limits, radiation etc which can be achieved through health education.The aim of the study is to create awareness 
on the effects of radiation emitted from electronic gadgets during pregnancy among women.
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INTRODUCTION

We often forget that pregnancy is a wellness and not 
an illness. Though it is a blessing for all the expecting 
couples, it brings along a set of concerns and problems. 
A pregnant woman is exposed to various environmental 
hazards which  may be tough to pinpoint just one that 

may affect her pregnancy. In today’s technology driven 
world, everyone relies on their cell phone to stay in 
touch with friends and family, get their work done, keep 
track of what’s going on around them. In current era 
the digital world has expanded far beyond the desktop, 
and consumers now have the choice to choose from an 
array of devices that will satisfy their need for “anytime, 
anywhere” access gather information on news, family, 
friends and entertainment (Smith, 2010). Ionizing 
radiation, which includes particles (alpha and beta 
particles) and some electromagnetic radiation (gamma 
rays and x-rays), can directly and indirectly alter the 
normal structure of a living cell. Non Ionizing radiation 
commonly interacts with tissue through the generation 
of heat (Brent, 1999) .Widespread concerns have been 
raised about exposure to electromagnetic field (EMF) from 
sources used for mobile telecommunication (Repacholi, 
2001; Toropainen, 2003; Divan et al., 2008).
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The knowledge and awareness on the effects of radiation 
emitted from electronic gadgets during pregnancy 
among women were assessed. On analysing the data, 
most of them are working women so they have more 
chances of using gadgets like laptops. 96% of the 
women are exposed to gadgets like cell phones, laptop, 
tablet (Fig.1). The vast increase of satellite and earth 
telecommunication, broadcasting systems, cell phones, 
and other telecommunication systems have exposed 
houses, workplaces and promenades to radiations caused 
from electromagnetic signals (Abad et al., 2016). On 
assessing the time spent on gadgets each day, 66% of the 
women spend more than 3 hours on their gadgets and 
31% of them spend 1-2 hours per day(Fig.2). About 79% 
of the women have WiFi connection in their home or 
work place(Fig.3). Cell phones are the most used gadget 
among most of the women(Fig.4). Wireless Local Area 
Network (WLAN) protocols are an increasing alternative 
to wired data networks in workplaces. 

Indeed, mobile phone use has increased considerably 
along with reducing its costs, and developing countries 
are establishing mobile telecommunications rather 
than the more expensive fixed-line systems. The health 
effect of EMF on pregnancy has remained controversial 
despite efforts to reach consensus (Li et al., 2002).Cell 
phones generate radio frequency- electromagnetic fields 
resulting in local exposure of the human body to RF-
EMF. During pregnancy, the embryo and foetus are very 
sensitive to radiation. While in the pre implantation 
period, high radiation exposure may cause the death 
of the embryo. Exposure to RF-EMF during pregnancy 
could affect the growth and development of the foetus 
and the duration of pregnancy, either directly due to 
radiation of the foetus and placenta or indirectly as 
a result of altered maternal physiology (Tsarna et al., 
2019).Several international researchers have also found 
that radiation exposure during pregnancy is one of the 
causes of autism in children. The recently concluded 
Danish study on the adverse effects of exposure to 
radiations during pregnancy resulting from cell phone 
usage,on the development of children found that there is 
greater incidence of psychiatric disorders like behavioural 
difficulties such as emotional and hyperactivity problems, 
in the children of mothers exposed to radio frequency 
radiations. 

Some studies in rats or mice have shown that extended 
RF-EMF exposure in pregnant dams was linked to 
hyperactivity, altered neurons, or impaired cognition 
in offspring (Aldad et al., 2012; Haghani, Shabani and 
Moazzami, 2013; Zhang et al., 2015). Also there is 
scientific support that maternal prenatal exposure can 
have an effect on the development of the unborn child 
and also in animal studies. The most used gadgets are 
cell phones as it is the most personal device ever and 
incidentally,a mini microwave that you are carrying 
around, then a WiFi after all is a mini cell tower and 
they are hardly switched off. Every mobile phone is rated 
according to the level of radiation that it gives out. This 
rating is called the specific absorption rate (SAR) value. 
The SAR value gives  the maximum amount of radiation, 
or energy, that is absorbed by the body while  using the 
phone. The laptop on its underside has a very high EMF 
exposure at point of contact and heavy proximities which 
can be harmful for adult fertility.

MATERIAL AND METHODS

This was a cross-sectional survey study done to assess 
the knowledge and awareness level on the effects 
of radiation emitted from electronic gadgets during 
pregnancy. The sample size of 100 was used for this study. 
A self structured questionnaire with 15 questions was 
developed and circulated  among 100 women to analyse 
their awareness level. The questionnaire contained time 
of exposure to gadgets, marital status, effects of radiation 
etc. The results were statistically analysed based on the 
charts obtained from results.

RESULTS AND DISCUSSION

Figure 1: Bar graph representing the responses of women 
exposed to gadgets.

Figure 2: Bar graph representing the responses for time 
spent on gadgets each day.

Figure 3: Bar graph representing the responses for 
availability of Wifi connection in their home/work 
place.
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Access points in houses, public places, schools and 
hospitals provide signals for this communication service, 
known as wireless fidelity (WiFi). As happened previously 
with other electromagnetic-field (EMF) sources, the fast 
increase in WLAN use raised public concern regarding 
possible health effects (Sambucci et al., 2010). The point 
of adding WiFi as a criteria is because WiFi routers emit 
a lot of radiation and in fact it is a mini tower. When 
it comes to device for personal communication, the 
cell phone remains the “gadget of choice”. 63% of the 
women seem to be aware of the amount of radiation 
they are exposed to and 37% of the women are not 
aware(Fig.5). Most of the women seem to be aware of the 
fact that it is harmful to use gadgets during pregnancy. 
They were asked about the harmful effects. They are 
growth retardation in foetus, impaired brain function, 
hyperactivity etc(Fig.6). Surprisingly 67% of the women 
are not aware of the term SAR value and also not aware 
of the SAR value of their mobile phone(Fig.7). 

Specific absorption rate (SAR) is a measure of the rate 
of radiofrequency (RF) energy absorption by the body 
from the source being measured, i.e., cell phone in this 
case. While SAR values serve as an important tool in 
judging the maximum possible exposure to RF energy, a 
single SAR value will not provide sufficient information 
concerning the amount of RF exposure under regular 
usage conditions to reliably compare different cell 
phone models (Bhoil, Kumar and Bhoil, 2015). 33% of 
the women are aware of it. The ways in which pregnant 
women can avoid radiation were assessed. They are usage 
of telephone instead of mobile, switch off WiFi when not 
in use, avoid carrying mobile in pocket etc.

Figure 4: Bar graph representing the responses for most 
used gadget.

Figure 5: Bar chart representing the responses for 
awareness on the amount of radiation they are exposed

Figure 6: Bar chart representing the responses for harmful 
effects of radiation to foetus

Figure 7: Bar chart representing the responses for 
awareness on SAR value.

Many studies show that exposure to mobile phones before 
and after birth may increase a child’s risk for developing 
certain behavioral problems, including hyperactivity, 
inattention, and problems getting along with peers. But 
in a Spanish birth cohort study researchers found no 
associations between maternal cell phone use during 
pregnancy and child’s early mental development (Vrijheid 
et al., 2010). However excessive exposure to radiation 
from gadgets may harm the foetus and the mother too. 
So it’s better to prevent and minimise the use of gadgets 
during the period of pregnancy for a safer aspect.

CONCLUSION

From this study, we conclude that most of the women 
are not aware of the effects of radiation emitted from 
electronic gadgets during pregnancy. Pregnancy poses 
special considerations in regard to radiation exposure. 
Exposure to EMF is found to be increasingly common, 
but its potential influence on human health has not been 
thoroughly studied, especially in pregnant women. Yet 
there is no conclusive evidence to justify that the use 
of a mobile phone or other gadgets  during pregnancy 
is hazardous. There is limited information available on 
the association between EMF exposure during pregnancy 
and reproductive outcomes. But very high exposure to 
radiation may cause a harmful effect on foetus. However, 
it is best to be sensible during pregnancy. 
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