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e proliferation of life-improving devices in our everyday personal and professional lives due to recent
Public Health, EMF, technological breakthroughs has significantly changed the ambient natural electromagnetic field levels. As
Bio-Effects, Health  aresult, the rapid use of these electronic devices has given rise to a phenomenon known as “electromagnetic
Monitoring pollution” or "electro-pollution.” EMRs are a growing source of pollution in both personal and professional
settings, and they constitute a risk that could have long-term negative effects on health. Previous studies in
the bioelectronics sector have shown that electromagnetic fields (EMF) can cause harm from a variety of
sources. Nevertheless, concurrent researchers have also eliminated the potential for unfavourable health
consequences, which breeds ambiguity and impedes the comprehension of EMF bio-effects and bio-
interaction mechanisms. Consequently, further research is required, particularly in the field of public health,
as epidemiological studies are crucial for assessing the health risks associated with electromagnetic fields.

1. Introduction

The proliferation of electromagnetic field (EMF)-using life-enhancing devices in our everyday
personal and professional lives, along with the resulting emissions from these devices, have sparked
major concerns about their possible biological effects. As a result, this is a topic of high priority for
research and a topic of ongoing public discussion [3]. Earth's magnetic fields (EMFs) have always been
on Earth; they are not a modern invention. These geomagnetic and electromagnetic fields, which have
stayed constant for hundreds of millions of years, have supported the evolution of life on Earth [1].
Recent technological advancements and the widespread use of electronic devices have caused a
significant change in ambient electromagnetic fields (EMFs), which has given rise to a novel
phenomenon known as "electromagnetic pollution” or "electro-pollution.” Because it's invisible, we
didn't know that its concentration in our surroundings was steadily increasing [13]. The risk to our
health and safety posed by electromagnetic pollution is a new environmental concern that was scarcely
there even ten years ago [6]. The scientific community has recognised this invisible pollution as the
biggest threat to human health and well-being among all living things on Earth. It is a sort of pollution
that envelops us constantly. A range of additional physical and biological factors have been linked to
the health consequences of electromagnetic waves (EMWSs), which can cause diverse effects at varying
frequencies, power levels, and exposure times. [2].
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Technological Advances
Extremely Low Frequency (ELF) to Radio Frequency (RF)
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Figure 1. Showing the inventions and applications of electromagnetic field together with their
associated biological effects.

Additionally, it is being shown that millimetre wave resonance therapy (MRT) is a fantastic therapeutic
approach that may be used to treat underlying pathologies such as gastric and duodenal ulcers, chronic
bronchitis, bronchial asthma, migraines, neurosis, and neuralgia. The emission properties of the many
sources that use EMF vary [11]. Therefore, the health impacts and subsequent exposures may differ.
For example, MP exposures are localised, brief, and usually occur in close proximity to the auditory
region; in contrast, base station emissions result in a constant whole-body experience, albeit at low
levels [10]. However, despite the fact that other sources are similarly concerning, base stations
represent a serious hazard to life because of their abundant and continuous emissions [4]. The
production that leads to oxidative stress and disruption of the antioxidant/prooxidant equilibrium,
which impacts biochemistry and physiology and manifests as public health symptoms. In this instance,
section 1 of the paper examines the introduction, and section 2 discusses the review of the EMF issues.
Section 3 and 4 presents a discussion of the implication of EMF, while Section 5 wraps up the project.

2. Literature Review

Numerous scientific studies have been conducted regarding the potential health impacts of near-
infrared radiation (NIR), and researchers have linked exposure to electromagnetic fields (EMF) to a
range of health outcomes due to changes in the functioning of different body systems. Changes in
pineal indoleamines, hormone secretions, catecholamines, induction of heat shock protein (hsp), effects
on spatial memory, changes in intracellular calcium concentration, modifications in blood-brain barrier
permeability (BBB), enzyme activity, genotoxicity, non-specific disabilities, and subjective symptoms
are a few of the biological effects that have been reported. [5].

Furthermore, auditory neuromas, brain tumours, and tinnitus have all been connected to radiation
exposure, especially from cell phones [7]. Research has also linked mother exposures to hydrocephalus
and spina bifida, as well as anencephaly, to an increased incidence of neural tube disorders in the
offspring [12]. Studies on the long-term health impacts of electromagnetic fields are necessary to close
the knowledge gap because the majority of recorded health consequences relate to short-term exposures
[14]. This study would therefore make a significant contribution to the body of knowledge regarding
the usage of electromagnetic fields at work and the reactions that result in oxidative and hormonal
indicators as well as subjective complaints.

Emf Standards And Exposure Limits
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In addition to the benefits, there are worries about potential harmful health impacts, which is why
prevention is necessary. As a result, regulations have been developed to shield both humans and
animals from their negative effects. The primary focus in developing the standards for human
exposures has been placed on the behavioural reactions. In order to prevent thermal effects—the only
known biological impacts of RF-EMF the ICNIRP has released guidelines restricting public exposures
below which no bio-interaction mechanism has yet been identified. Most nations adhere to the ICNIRP
recommendations. The established standard levels prevent the body temperature from rising above
1°C, which could affect a number of physiological processes. The reference values are based on the
idea of surface area radiation (SAR), which is the body's total energy absorption measured in watts per
kilogramme (W/kg) and dependent on the frequency and field strength of the exposure source. The
SAR value is also dependent on other incident field parameters, such as the EMF polarisation, the
source object configuration (near or far field), the mass, shape, size, geometry, and dielectric properties
of the various tissues of the exposed body, as well as ground and reflection effects from other objects
in the vicinity. There are now three coupling bio-interaction processes that have been postulated. [8].

T. 7 S
A < ~L’ { &{ » . cellular
i »9;4? TANM f;ssucl Y level
A L e e
) AT
sk
organ level { 1 1™y

Electromagnetic ]
& field
‘WP organ
:  system ‘..

” v ; \

AR :
— A W cE>
ST (ro @
-4t i XY S
W) \07 &% 5
3 h: T ;" ¢ atom & molecular level

.organism level
Figure 2. Bio-physical interactions at various levels of organization
Coupling with low frequency EF

It is suggested that the interaction of time-varying low frequency EFs causes induced body currents
to develop, electric dipoles to grow, and already-existing dipoles to reorient. These processes are said
to be dependent on the electrical characteristics of the body, specifically permittivity and
conductivity. Additionally, the kind of bodily tissue and the frequency of the field control electrical
conductivity and permittivity.

Coupling with low frequency MF

The body experiences induced EFs and circulating electric currents as a result of bio-interaction with
time-varying MFs. The tissue’s electrical conductivity determines the induced current's direction and
strength. In addition, the induced current density depends on the body cross-sectional radius,
frequency, magnetic flux density, environment permeability, and magnetic field intensity. The body's
average electric conductivity is used to get the induced current density values. Moreover, the body's
electrical conductivity varies with age and has been found to peak in newborns and young children.
Due to superior coupling with the human body compared to alternative designs, it has been
demonstrated that higher current densities and EFs are induced when the direction of the external EF
is parallel to the longer vertical axis of the body (from head to foot) and the MFs are from front to rear,
respectively. The body parts that often have the smallest cross-sections, such as the hands, feet, fingers,

and toes, acquire the highest current densities and EFs.
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Energy absorption from EMFs

When an EMF above 100 kHz is experienced, the body often experiences a significant temperature
increase and uneven energy absorption. The recognised mode of RF-EMF bio-interaction is shown in
Figure 6. Four ranges of electromagnetic fields (EMFs) can be distinguished based on how the
human body absorbs different amounts of energy. Energy absorption in the trunk decreases rapidly
with decreasing frequency in the region of roughly 100 kHz to 20 MHz, whereas the neck and legs
with their small cross sections may absorb a significant amount of energy. Higher absorptions in the
entire body and in specific parts of the body (such as the head) may occur if resonances in the
frequency range of 20 MHz to 300 MHz are considered. Substantial non-uniform local heating may
occur above 300 MHz and up to several GHz, and above 10 GHz, heating of the surface layer,
primarily the skin, takes place [9].
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Figure 3. Depicting the established mode of energy absorption from radiofrequency electromagnetic
fields (RF-EMFs) and controversy surrounding it

Health Implications of Emf

EHS is a relatively new and little-known phenomenon that occurs when sensitive people who have
been exposed to electromagnetic fields from a variety of electronic devices experience a wide range of
subjective and objective (skin and mucosa-related) signs and symptoms [15]. Microwave sickness was
the term used to describe the phenomenon that was initially identified among East European radar
workers who were exposed to electromagnetic fields (EMF) for extended periods of time and at lower
levels. In addition, signs of illness have recently been reported in the general population at lower
exposure levels to electromagnetic fields. Figure 4 depicts the several unpleasant subjective signs and
symptoms associated with EHS. This group of nonspecific symptoms is known as idiopathic
environmental intolerance (IEI) with ascribed to electromagnetic fields (EMF) since it is not associated
with any recognised condition and so resembles other hypersensitivities to environmental variables.
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Figure 4. Various subjective health symptoms and signs of electromagnetic hypersensitivity (EHS)

Neuropsychiatric complaints, including headaches, sleep disturbances, depressive symptoms,
dizziness, and tremors, were much more common in exposed residents than in controls in a cross-
sectional study that looked for neuro-behavioural deficits in people who lived near base stations.
According to epidemiological studies, the severity and frequency of symptoms tend to worsen with
exposure duration and to go away when exposure is temporarily or permanently stopped while
receiving supportive care for symptoms. Moreover, the intensity of symptoms decreases with
increasing separation from the cause. Ninety percent of those who self-affirmed as EHS participants in
a health survey reported that their health symptoms disappeared after leaving the exposure zone.

3. Conclusion and future scope

Overall, this study demonstrated the ability of RF-EMF at the X and Ku radar frequency bands to cause
stress through changes in oxidative stress and hormonal parameters along with some obvious effects
on subjective health symptoms and signs, even though the measured power density levels were well
below the occupational limits for RF-EMF exposure. Although the likelihood of detrimental biological
effects is not ruled out, the negligible results obtained at some exposure combinations in some of the
parameters highlight the significance of both biological sensitivity and EMF exposure features in
highlighting the effect. However, there is no indication of a causal association in this study. Still, the
results are important because they emphasise how important it is to put preventative measures in place.
Before drawing any strong conclusions, more research is required to validate these findings and provide
an explanation for the observed variances. Higher exposures should be avoided in the interim by taking
the appropriate precautions.

Reference

[1] Hansson Mild, Kjell, Mats-Olof Mattsson, Peter Jeschke, Michel Israel, Mihaela lvanova, and Tsvetelina
Shalamanova. "Occupational exposure to electromagnetic fields different from general public exposure and
laboratory studies." International Journal of Environmental Research and Public Health 20, no. 16 (2023): 6552.

[2] Modenese, Alberto, and Fabriziomaria Gobba. "Occupational exposure to electromagnetic fields and health
surveillance according to the European directive 2013/35/EU." International Journal of Environmental Research and
Public Health 18, no. 4 (2021): 1730.

[3] S. Neelima, Manoj Govindaraj, Dr.K. Subramani, Ahmed ALkhayyat, & Dr. Chippy Mohan. (2024). Factors
Influencing Data Utilization and Performance of Health Management Information Systems: A Case Study. Indian

293|Pag



Electromagnetic Field Exposure Assessment for Public Health Risk.

SEEIPH  SEEIPH 2024 Posted: 30-06-2024

(4]

(5]

(6]

[7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

Journal of Information Sources and Services, 14(2), 146-152. https://doi.org/10.51983/ijiss-2024.14.2.21

Kieliszek, Jarostaw, Joanna Wyszkowska, Jaromir Sobiech, and Robert Puta. "Assessment of the electromagnetic
field exposure during the use of portable radios in the context of potential health effects." Energies 13, no. 23 (2020):
6276.

Hartwig, Valentina, Stefania Romeo, and Olga Zeni. "Occupational exposure to electromagnetic fields in magnetic
resonance environment: basic aspects and review of exposure assessment approaches." Medical & biological
engineering & computing 56 (2018): 531-545.

Alamer, L., Algahtani, I. M., & Shadadi, E. (2023). Intelligent Health Risk and Disease Prediction Using Optimized
Naive Bayes Classifier. Journal of Internet Services and Information Security, 13(1), 01-10.

Gallastegi, Mara, Ana Jiménez-Zabala, Amaia Molinuevo, Juan J. Aurrekoetxea, Loreto Santa-Marina, Laura
Vozmediano, and Jesus Ibarluzea. "Exposure and health risks perception of extremely low frequency and
radiofrequency electromagnetic fields and the effect of providing information.” Environmental research 169 (2019):
501-509.

Malathi, K., Shruthi, S.N., Madhumitha, N., Sreelakshmi, S., Sathya, U., & Sangeetha, P.M. (2024). Medical Data
Integration and Interoperability through Remote Monitoring of Healthcare Devices. Journal of Wireless Mobile
Networks,  Ubiquitous  Computing, and Dependable  Applications (JOWUA), 15(2), 60-72.
https://doi.org/10.58346/JOWUA.2024.12.005

Cansiz, Mustafa, Teymuraz Abbasov, M. Bahattin Kurt, and A. Recai Celik. "Mapping of radio frequency
electromagnetic field exposure levels in outdoor environment and comparing with reference levels for general public
health.” Journal of Exposure Science & Environmental Epidemiology 28, no. 2 (2018): 161-165.

Thooyamani K.P., et.al Secure incentive protocol for multi-hop wireless network with limited use of public key
cryptography, Middle - East Journal of Scientific Research, V-20, I-11, PP:1651-1656, 2014.

Ramirez-Vazquez, Raquel, Jesus Gonzalez-Rubio, Isabel Escobar, Carmen del Pilar Suarez Rodriguez, and Enrique
Arribas. "Personal exposure assessment to Wi-Fi radiofrequency electromagnetic fields in Mexican
microenvironments.” International Journal of Environmental Research and Public Health 18, no. 4 (2021): 1857.

van Wel, Luuk, llaria Liorni, Anke Huss, Arno Thielens, Joe Wiart, Wout Joseph, Martin Roosli et al. "Radio-
frequency electromagnetic field exposure and contribution of sources in the general population: an organ-specific
integrative exposure assessment." Journal of Exposure Science & Environmental Epidemiology 31, no. 6 (2021): 999-
1007.

Gajsek, Peter. "Public exposure to radio frequency electromagnetic fields." Mobile Communications and Public
Health/MS Markov ed. Boca Raton, FL: CRC Press Taylor & Francis Group LLC (2019): 47-63.

Bobir, A.O., Askariy, M., Otabek, Y.Y., Nodir, R.K., Rakhima, A., Zukhra, Z.Y., Sherzod, A.A. (2024). Utilizing

Deep Learning and the Internet of Things to Monitor the Health of Aquatic Ecosystems to Conserve Biodiversity.
Natural and Engineering Sciences, 9(1), 72-83.

Hartwig, Valentina, Giorgio Virgili, F. Ederica Mattei, Cristiano Biagini, Stefania Romeo, Olga Zeni, Maria Rosaria
Scarfi et al. "Occupational exposure to electromagnetic fields in magnetic resonance environment: an update on
regulation, exposure assessment techniques, health risk evaluation, and surveillance." Medical & Biological
Engineering & Computing (2022): 1-24.

294 |Pag



