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Abstract

The electromagnetic field (EMF) is a physical concept consisting of electric and magnetic fields
produced by the motion of charged particles and plays a ubiquitous role in modern society. EMFs
are present in various forms, ranging from extremely low frequency (ELF) fields produced by power
lines to radiofrequency (RF) fields emitted by wireless communication devices. While EMFs are
essential for technologies like electricity generation, telecommunications, and medical imaging,
concerns have been raised regarding their potential impact on human health. The literature has
explored the relationships between EMF exposure and health outcomes, including cancer,
reproductive health, and neurological disorders. Despite ongoing debate and inconclusive evidence,
efforts are underway to mitigate exposure and establish regulatory guidelines. The effects of EMF
on human health is a complex and multifaceted issue and research points to potential effects on
various aspects of health, including neurological, reproductive and developmental effects. Although
significant associations have not been found in some studies, growing evidence suggests that
continuity in research is important in assessing and mitigating potential health risks associated with
EMA exposure.
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(1,2). This electromagnetic field is known to be
a biological risk factor (3-5). The Second
World War was the period when the electronics

industry developed very rapidly.
Electromagnetic ~ radiation has  become
widespread thanks to radar, medical

applications and the development of satellite

systems and devices used in daily life (6).

Electromagnetic radiation has created a new
phenomenon called electromagnetic pollution
over time. lonizing radiations, such as X and
gamma rays, which cause cancer as a result of
genetic damage, have very high photon energy,
sufficient to break atomic bonds and create
ionization (7). On the other hand, non-ionizing
radiation, which cannot break atomic bonds
because it has weak photon energy, includes
infrared  radiation, ultraviolet radiation,
radiofrequency (RF) and microwaves, and is
emitted by mobile phones, wireless networks,

computers and microwave ovens (8).
Electromagnetic field and Wi-Fi

EMF is a physical effect consisting of electric
and magnetic fields in which charged particles
exert a force on other charged particles around
them. They exist in various forms, from
(ELF) fields
generated by power lines and electrical devices

extremely low frequency
to radiofrequency (RF) fields emitted by
wireless communication devices such as mobile

phones and Wi-Fi routers (9,10).

The electromagnetic field also plays a major
role in the functioning of smartphones, power
lines, home appliances and  wireless
communication systems such as WiFi. WiFi, a
technology based on electromagnetic radiation,
has made its use widespread by allowing
wireless connection and communication. The
deployment of WiFi networks has expanded
significantly from local access networks to
include larger, mesh networking technologies

(12).

Although these areas are an important part of
life,
expressed about their potential effects on
human health (12-14). The debate surrounding

modern many concerns have been

the health effects of EMFs is complex and
ongoing (15). Although it has been suggested
that EMFs may have negative effects on health
when exposed to long-term or high levels, the
scientific community has not reached a

consensus on this issue (16).

However, in some studies, It has been reported
that EMF exposure may have various negative
effects on human health, such as being a
carcinogenic factor, causing changes in brain
physiology, the
pathogenesis of some non-specific diseases
(17).

and playing a role in

Concerns have also been raised about the
potential long-term health effects of continued
exposure to EMFs due to the increasing
prevalence of technologies such as in-vehicle

wireless sensor networks and automotive radars
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used for advanced driver assistance systems
(18).

Electromagnetic field and mobile phone

One of the most widely studied sources of
EMFs about human health is cell phones (19).
They are widely used in various sectors,
including health, education and communication
(20). The possible impact of the use of mobile
phones on human health is still being
questioned. Several studies have investigated
the impact of mobile phones on human health,
with particular emphasis on the potential risks
associated with prolonged exposure to
electromagnetic waves (21). One of the main
concerns is the emission of electromagnetic
radiation from mobile phones, which has been

classified as a possible human carcinogen (22).

These devices emit RF radiation, which has led
to concerns about their potential to increase the
risk of brain tumors, particularly among heavy
users (23-25). While some studies have
suggested a possible link between long-term
cell phone use and certain types of brain
tumors, the overall scientific evidence remains

inconclusive (22).

However, there are studies showing that mobile
phone RF radiation emissions may have
harmful effects on cognitive functions and
mental health (26). Additionally, the potential
effects of mobile phone use on behaviors such
as addiction and sleep disorders have also been

investigated (27).

Mobile phone base stations should not be
installed in public living and usage areas such
as stadiums, kindergartens, hospitals, parks
where children, patients and the elderly are
more likely to be present due to the health risks
they pose. The effects of mobile phones on
human health are a complex and multifaceted
issue that warrants further investigation. While
concerns about the potential adverse health
impacts associated with mobile phone use have
been raised, there is also evidence supporting
the feasibility and effectiveness of mobile-
based services for healthcare delivery. As
mobile phone usage continues to proliferate, it
is essential to comprehensively understand the
implications for human health and well-being
(28).

Mobile phones have been leveraged to improve

maternal health services, facilitate remote
consultations, and enhance access to healthcare

in low and middle-income countries (29).

In addition, the use of mobile phone reminders
as appointment reminders in the follow-up of
newly diagnosed HIV-positive patients reveals
the potential of mobile technology to positively
affect health outcomes (30).

Electromagnetic field and microwave oven

The microwave oven is a common kitchen
appliance that uses electromagnetic radiation to
heat and cook food (31). Overall, the study of
microwave ovens and their magnetic fields

encompasses a wide array of scientific and
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practical considerations, ranging from food

science and  cooking  processes  to

environmental and industrial applications.
There are studies investigating the effects of
electromagnetic  radiation and  cooking
processes in microwave ovens on foods (31).
Additionally, research has explored the non-
uniform distribution

temperature during

microwave heating of food materials,
highlighting the industrial applications of
microwave energy (32). Concerns have been
raised regarding the electromagnetic pollution
of the environment due to leakage radiation
from microwave ovens, emphasizing the need
to understand the spatial and temporal changes
in the electromagnetic field generated by these
appliances (33). Additionally, in order to
optimize the performance and safety of
microwave ovens, there are studies on the
and of

measurement controllability

electromagnetic radiation inside them. (31).
Electromagnetic field and base stations

Base stations are known as cellular transceiver
stations and facilitate wireless communication
by sending and receiving signals to and from
mobile devices. Base stations are an important
of the of

telecommunications, but they have effects on

part infrastructure

human health in terms of exposure to
electromagnetic fields (34). RF emitted by base
stations while communicating with mobile
devices are a type of non-ionising radiation,

unlike ionising radiation. Since radiofrequency

has low energy unlike ionising radiation, it is
not known to directly cause DNA damage (35).
Many countries have established safety
guidelines and regulations on exposure to
radiofrequency radiation. These guidelines aim
to protect public health and are based on

scientific research (36).

The possible health effects of exposure to
electromagnetic fields emitted by base stations
have been the subject of research. Studies are
reporting that radiofrequency fields emitted
from base stations can affect human cells and
tissues (37,38). Exposure of people living close
to base stations to high levels of non-ionising
electromagnetic fields may have adverse health
effects (39). Although possible links between
radiofrequency radiation and adverse health
outcomes such as headache, cancer,
reproductive problems and neurological effects
have been suggested, the evidence remains
inconclusive. There is a significant correlation
between some symptoms, particularly
headache, and measured power density (40,41).
There that

symptoms and hypersensitivity to various

is also evidence subjective
electromagnetic field sources of numerous
mobile phones and base stations have been
reported (42,43). However some studies have
reported inconsistencies between the possible
consequences of electromagnetic fields emitted
from cellular base stations on human health

(44).
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To better understand the possible health effects
of exposure to electromagnetic fields from base
stations, it is important to conduct

comprehensive and rigorous research.

Studies have indicated that EMF exposure may
lead to a range of health issues, including
memory loss, fatigue, sleep disturbances, and
(45).
exposure to EMF has been associated with an

headaches Furthermore, long-term
increased risk of breast cancer in women,
potentially linked to alterations in melatonin
production (46). Concerns have also been
raised about the potential impact of EMF on the
central nervous system, with particular focus on
the brain and the blood-brain barrier (47).
Despite the uncertainty surrounding the health
effects of EMFs, there are measures that
individuals can take to minimize their exposure.
These include using hands-free devices or
speakerphone options when using cell phones,
keeping electronic devices away from the body
whenever possible, and limiting the use of
wireless technology, especially near the body
(48).
regulatory agencies play a crucial role in setting

In addition to individual efforts,

guidelines and standards for EMF exposure.

Organizations such as the International
Commission
Protection (ICNIRP) and the World Health
(WHO)

literature

on Non-lonizing Radiation

Organization regularly  review

scientific and provide

recommendations to protect public health (49).

CONCLUSION

In conclusion, the effects of EMFs on human
health are a complex and multifaceted issue,
with research indicating potential impacts on
health,

neurological, reproductive, and developmental

various  aspects  of including
effects. While some studies have not found
significant associations, the growing body of
evidence underscores the importance of
continued research and vigilance in assessing
and mitigating potential health risks associated

with EMF exposure.
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