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Abstract. The article is dedicated to the issue of hygienic monitoring of 

radiofrequency (RF) electromagnetic radiation (EMR) and its impact on 

biological objects. The authors discuss the relevance of the topic considering the 

widespread use of mobile communications, Wi-Fi, and other wireless 

technologies, which create a constant electromagnetic background. It is 

emphasized that the World Health Organization (WHO) has classified RF EMR 

as a potential carcinogen, which calls for stricter regulatory measures. The article 

also highlights the importance of a comprehensive approach to RF EMR hygienic 

monitoring to reduce health risks for the population. The study’s results can be 

used for the development of preventive measures and regulatory documents in 

the field of electromagnetic safety 

Keywords: hygienic control, health risk to the population, electromagnetic 

radiation, base station, mobile communication. 

1 Introduction 

The rapid development of new telecommunications and information technologies, 

along with the widespread implementation of mobile cellular radio communication sys-

tems, leads to modifications in the electromagnetic environment of the surrounding 

area, altering the conditions under which biological entities interact with sources of 

radiofrequency electromagnetic radiation (RF EMR) [1, 2]. 

Electromagnetic radiation, including that in the radiofrequency range, is one of the 

most widespread and common physical factors impacting the human habitat, creating 

conditions for continuous exposure to electromagnetic fields (EMF) of low non-thermal 

intensities, which were recognized as a carcinogenic environmental factor of class 2B 

by the World Health Organization (WHO) in 2011 [3, 4]. The widespread introduction 

of mobile cellular communication has led to changes in the conditions under which the 

population interacts with sources of electromagnetic fields [5]. According to the WHO, 

at least 6 billion people come into contact with anthropogenic radiofrequency electro-

magnetic fields daily, making this factor one of the most significant for regulation in 

the environment [6]. A key feature of the current situation has been the formation of a 

constant and ubiquitous electromagnetic background in the frequency range of 400 to 

3000 MHz by mobile communication base stations (BS), creating conditions for the 

© The Author(s) 2025 
A. A. Sergeevich et al. (eds.), Proceedings of the Turakulov Readings 2025 Conference (TR 2025), Advances in 
Health Sciences Research 91, 
https://doi.org/10.2991/978-94-6463-984-1_20

 

tiptap://citation/?d=
tiptap://citation/?d=
tiptap://citation/?d=
tiptap://citation/?d=
https://doi.org/10.2991/978-94-6463-984-1_20
http://crossmark.crossref.org/dialog/?doi=10.2991/978-94-6463-984-1_20&domain=pdf


  
192             M. I. Bazarbayev et al.

relatively slow but inevitable and total accumulation of overall energy exposure among 

all groups of biological entities [2, 4]. 

A distinguishing feature of the current stage of human development is the transition 

of various dangers that once existed in the technosphere into the geosphere and bio-

sphere [7]. Just 25 to 30 years ago, significant levels of electromagnetic radiation 

(EMR) affected a limited group of professionals, but today, we can speak of a threat of 

EMR exposure to the entire population. Numerous radio and television broadcasting 

stations, satellite and cellular communication systems, and navigation systems are now 

located within city territories and directly affect the health of the population. 

This heightened exposure to anthropogenic radiation, originating from both natural 

and man-made sources, necessitates thorough investigation into its biological effects 

and the development of strategies to mitigate potential adverse health outcomes [8]. 

The rapid evolution of wireless technologies, particularly 5G and the impending 6G, 

introduces novel challenges regarding electromagnetic field exposure due to their un-

precedented speeds and integration with emerging technologies [9]. The current reserch 

focuses on the effects of short-term in vitro exposure of human blood to 5G network 

frequencies, considering factors such as sex and the addition of frequencies, to better 

understand potential health implications.  

2 The Pervasive Electromagnetic Background and Emerging 

Health Concerns 

Currently, due to human economic activity, the level of anthropogenic electromagnetic 

radiation (EMR) has exceeded the natural electromagnetic background by tens of thou-

sands of times. The scale of electromagnetic pollution has become so significant that 

the World Health Organization (WHO) included this issue among the pressing prob-

lems of humanity in 1992 [2]. According to its experts, the level of electromagnetic 

pollution in the environment is now comparable to the level of pollution from harmful 

chemical substances, and in the very near future, it may surpass it. Thus, a new signif-

icant environmental factor has emerged – anthropogenic EMR [1, 10]. The uniqueness 

of the situation lies in the fact that natural electromagnetic fields are a factor that sup-

ports life on Earth, while artificial electromagnetic pollution caused by human activity 

negatively impacts all living organisms and is the cause of many diseases [1, 2]. 

In the last decade, mobile communication has become a priority area in the develop-

ment of the telecommunications market in Uzbekistan and many developed countries. 

This technology is based on electromagnetic fields in the superhigh-frequency (SHF) 

range, generated by transmitting and receiving devices. At first glance, the levels of 

EMR are not high, but the long-term chronic impact on living organisms is still un-

known. Numerous studies have been conducted by scientists from various countries to 

investigate the effect of electromagnetic fields from mobile phones (EMF from MP) on 

users. The results have been contradictory, requiring further in-depth study with a larger 

statistical sample [1, 6, 11, 12]. 
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Fig. 1.  Base stations (BS) and mobile radiotelephones (RT) in the cellular network. 

Mobile communication is the most widespread form of communication in the world. 

The concept of mobile communication is based on dividing the coverage area of mobile 

phones into cells, limited by the coverage zones of individual base stations. These cells 

partially overlap and together form a network. This technology allows signals to be 

transmitted over long distances and voice to be transmitted without delay. The perva-

sive nature of mobile phone usage, with over seven billion active devices globally, un-

derscores the continuous exposure of diverse populations to electromagnetic radiation 

[13].  

Currently, all leading operators have a sufficient number of base stations, which are 

installed on the roofs and near residential and public buildings, allowing the area to be 

evenly “covered” and ensuring that mobile devices function without failures. However, 
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these installations have caused a negative reaction from the residents and workers in 

these buildings. Such concerns arise due to a lack of understanding of the processes that 

occur when a base station interacts with a mobile device [14]. Some residents even 

associate their poor health with these installations, considering them a source of "radi-

ation" that causes diseases and constant discomfort [15]. At the same time, the majority 

of the population believes that the convenient method of transmitting information via 

wireless communication using Wi-Fi routers is completely harmless and actively uses 

unlimited mobile plans, ignoring the potential negative health effects [1, 4]. 

Currently, under the auspices of the WHO, a medical and biological research pro-

gram is being conducted to determine the acceptable risk of EMF exposure from mobile 

phones, with scientists from over 125 countries participating. However, based on pre-

liminary research results, the WHO has already formulated a series of restrictive rec-

ommendations [6]. This position has been fully supported by the Uzbek National Com-

mittee for Protection from Non-Ionizing Radiation and the Ministry of Health of Uz-

bekistan. 

Electromagnetic fields (EMF) surround us at all times. Sources of EMF are divided 

into natural and anthropogenic sources. Natural sources of EMF include the Earth’s 

constant electric and magnetic fields, as well as radio waves generated by cosmic 

sources (the Sun, galaxies, etc.) or by certain processes occurring in the Earth’s atmos-

phere (for example, lightning strikes). 

According to international classification, anthropogenic sources of electromagnetic 

fields (EMF) are divided into two groups: 

• Group 1: Sources that generate extremely low and ultra-low frequencies from 0 Hz 

to 3 kHz. 

 

• Group 2: Sources that generate radiation in the radiofrequency range from 30 kHz 

to 300 GHz, including microwaves (SHF radiation) in the range from 300 MHz to 

300 GHz. 

 

According to international regulations, the electromagnetic spectrum up to 3 THz is 

divided into 12 frequency ranges. These ranges are numbered, as shown in Table 1, 

which includes only the ranges used for telecommunications. 

Table 1. Frequency ranges of the electromagnetic spectrum in the frequency band from 300 Hz 

to 300 GHz. 

Range 

number 
Frequency range Type of radio waves Type of radio frequencies 

3  0,3…3 kHz   Hectokilometer-range Extremely Low Frequencies (ELF) 

4 3...30 kHz Myriameter-range Very Low Frequencies (VLF) 

5 30...300 kHz Kilometer-range Low Frequencies (LF) 

6 0,3...3 MHz Hectometer-range Medium Frequencies (MF) 

7 3...30 MHz Decameter-range High Frequencies (HF) 

8 30...300 MHz  Meter-range Very High Frequencies (VHF) 

9 0,3...3 GHz Decimeter-range Ultra High Frequencies (UHF) 

10 3...30 GHz Centimeter-range Super High Frequencies (SHF) 

11 30...300 GHz Millimeter-range Extremely High Frequencies (EHF) 
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The first group includes all systems for the production, transmission, and distribution 

of electrical energy (power lines, transformer substations, power plants, electrical wir-

ing systems, various cable systems); household and office electrical and electronic 

equipment; electrically driven transport: rail transport and its infrastructure; urban 

transport – metro, trolleybuses, trams. 

For this work, the second group of sources is of interest, which differs in much 

greater diversity both in terms of purpose and radiation modes. The main portion con-

sists of so-called functional transmitters – these are sources of EMR intended for trans-

mitting or receiving information, emitting it in a controlled manner into the surrounding 

environment. In addition to these, the second group includes various technological 

equipment (50 Hz - 1 MHz), medical therapeutic and diagnostic devices (20 MHz - 3 

GHz), and devices for visual display of information on cathode ray tubes (PC monitors, 

televisions, etc.). 

3 Mobile Communication in Uzbekistan – Base Stations 

Characteristics 

In recent years, mobile phones have become an integral part of our lives. According 

to the Uzbek Agency for Communication and Informatization, in 1997, the number of 

mobile phone users in Uzbekistan was about 127,000 people, but currently, this figure 

exceeds 32.98 million subscribers, or more than 83% of the country's population. The 

mobile communication network consists of base station networks (BS) and handheld 

personal radiotelephones. BSs are located at a distance of 1 to 15 km from each other, 

forming so-called "cells" between them. Antennas of base stations are installed on 

masts, facades of building walls, and roof structures at a height of 18 to 48 meters, with 

an average height of 35.6 meters (Table 2). The tilt angles of the antennas range from 

2º to 12º, with an average tilt angle of 6.5º. 

Table 2.  General characteristics of base station antennas directed toward the territory of a so-

cially significant facility (min-max/average) 

Height of the 

antenna phase 

center, m 

Tilt  (º)  
Antenna gain 

coefficient, dBi 

Power  

supplied (W)  

Restricted area 

dimensions, m 

Height of restricted 

zones, m 

 

18.0-48.0 2.0-12.0 14.3-19.0  5.0-19.9 30.5-77.0 12.4-40.6 

35.6 6.5 17.2 9.2 51.2 29.4 

Antennas up to 2.2 meters in size had gain coefficients ranging from 14.3 to 19 dBi, 

with an average of 17.2 dBi. The power supplied to the antennas, as declared by the 

operators, ranged from 5.0 to 19.9 watts, with an average power of 9.2 watts for all 

antennas. The exclusion zones from the BS antennas directed at the territory ranged 

from 30.5 to 77 meters, with an average of 51.9 meters. The height of the exclusion 

zones above the ground surface ranged from 12.4 meters to 40.6 meters, with an aver-

age of 29.4 meters. 
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Table 3.  Effective radiated power (ERP) of base station antennas with radiation azimuths di-

rected toward the territory of a socially significant facility 

No 
Cellular communication technology and standard, 

transmission frequency range, MHz 
 

Effective radiated 

power, W 

Effective radiated 

power, % 

 

1 2G, GSM 900, GSM 1800  1114,2  20  

2 3G, UMTS 2100  950,0  23  

3 4G, 5G, LTE, (800,1800, 2600)  2476,6  57  
4 Total power to the area, W 4200.8  100  

As can be seen from the data presented in Table 3, the total effective radiated power of 

the antennas of base stations on the territory of a socially significant object is 4200.8 

W. The power of EMR that falls on the territory of the object in 4G technology in the 

controlled area is 54%. For 2G and 3G technologies, 23% and 20% of the effective 

radiated power are allocated, respectively. This means that more advanced technology 

requires greater radiated power per unit area [16, 17]. As seen from the table, the oper-

ators partially use frequencies allocated for 2G technology, such as 800 MHz and 1800 

MHz, for 4G technology. A similar solution may be found for 5G technology, where 

the signal will be transmitted on frequencies used for 2G, 3G, and 4G technologies. In 

this case, the electromagnetic load on the territory, as the total effective radiated power 

of electromagnetic radiation from the antennas of base stations per unit area, will not 

increase significantly compared to the use of frequencies in the range of 3.5–3.7 GHz, 

4.8–4.99 GHz, or 6–7 GHz (a final decision has not yet been made). 

The planned increase to 10 Gbps in the speed and volume of data transmission in 5G 

systems compared to 4G (LTE) will be accompanied by a deterioration in signal prop-

agation due to the increase in frequency. In the future, this will be associated with a 

significant increase in the effective radiated power of cellular base stations per unit 

area, primarily due to the increase in the number of base stations required for high-

quality data transmission. The planned increase in data transfer speeds from "gadgets" 

in 5G systems is associated with a substantial increase in the required electromagnetic 

radiation power from these "gadgets", which consequently leads to an unacceptable 

increase in health risks for mobile internet users [18, 19]. 

For specific objects, especially those of social importance and located in dense resi-

dential areas, when designing exclusion zones from cellular base stations and when 

inspecting project designs for these exclusion zones by inspection bodies, it is necessary 

to take into account not only the antennas of base stations located at the base station 

address but also antennas of all base stations located along the perimeter of the area, 

with radiation azimuths directed at the territory [14, 20]. 

Information exchange between them is carried out via radio relay communication. 

Base stations provide communication with personal handheld radiotelephones (mobile 

phones) at frequencies from 450 MHz to 1800 MHz. The frequency and type of modu-

lation depend on the type of cellular network. The main cellular networks in Uzbekistan 

today are NMT-450, GSM-900/1800. Handheld mobile phones have a power range 

from 0.2 W to 7 W. The output power correlates with the frequency at which it operates. 

The higher the frequency, the lower the output power. 
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Electromagnetic Load and Digital Technology Exposure 

Mobile communication is one of the uncontrolled sources of electromagnetic load 

on the population, surpassing the power of all other radioengineering objects in the 

frequency range of 300 MHz – 2.6 GHz in large cities. Cellular base stations have mod-

ified the electromagnetic background, creating conditions for the accumulation of the 

total electromagnetic radiation power in the environment, which is distributed over the 

area of the considered territory. To reduce the risk of adverse EMR effects, it is im-

portant to monitor the electromagnetic environment at socially significant objects with 

a large number of participants in "digital" technologies [19]. According to data, at so-

cially significant objects with a large number of "digital" technology participants, 

64.3% of respondents use their "gadgets" for more than 8 hours a day. It can be assumed 

that the electromagnetic energy exposure for participants in "digital" technologies is 

comparable to the occupational exposure of professionals servicing radioengineering 

objects. Mobile internet speeds up to 10 Gbps (5G) will require frequency increases 

from 3.5 GHz to 7 GHz [21].  

Although the final frequency range for Uzbekistan has not yet been decided, this 

increase in frequency will lead to a deterioration in signal propagation in cellular net-

works. To maintain communication quality, both the number of base stations and their 

power will need to be increased, which will result in an increase in the total electro-

magnetic radiation power per unit area, thereby increasing the health risks for the pop-

ulation. Special attention should be given to the degree of electromagnetic radiation 

from cellular base stations near healthcare facilities. This is because most medical 

equipment has its own, often significant, electromagnetic radiation [20, 22]. For exam-

ple, various diseases are widely treated using physiotherapeutic methods, and the ther-

apeutic effect of many devices on patients' bodies is achieved precisely through elec-

tromagnetic fields of certain frequencies and intensities. In this regard, there are strict 

requirements for the premises, equipment operation, and procedure regulations in med-

ical facilities. Assessing the contribution of electromagnetic radiation from cellular 

communication in the total technogenic electromagnetic load on personnel is an im-

portant hygienic and methodological issue [19, 20]. For personnel working at socially 

significant objects and students – participants in digital technologies within the zone of 

influence of electromagnetic fields from base stations and "gadgets" using ICT, the total 

exposure to EMR from wireless telecommunication technologies is constantly increas-

ing in the radiofrequency range and is a harmful industrial factor that requires control 

and assessment. 

4 Anthropogenic Impact and Environmental Pollution 

Nature does not provide humans with everything they need in ready-made form to 

satisfy their needs. This gave rise to the necessity of labor and productive activity. The 

progress of humanity's development, the growth of production, and the establishment 

of infrastructure (transport, communication, etc.) led to a sharp increase in the exchange 

of matter and energy between human society and the biosphere. Human impact on the 

environment is called anthropogenic impact [23, 24]. 
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One type of anthropogenic impact is anthropogenic pollution. Pollution, in general, 

refers to the unfavorable change in our surroundings, which is entirely or mainly a by-

product of human activity. Pollution resulting from human activity is referred to as 

anthropogenic pollution. Anthropogenic pollution refers to substances and energy that 

are either not characteristic of the biosphere at all or whose concentrations and intensi-

ties are not typical [25, 26]. 

In the form of energy, the environment is polluted by heat, ionizing radiation, elec-

tromagnetic fields (EMF), light energy (including ultraviolet and infrared radiation), 

acoustic noise, vibration, and ultrasound. From an ecological standpoint, EMF is one 

type of energetic pollution of the environment (see Figure 2). 

Energetic pollutants (other than thermal and radiational) do not accumulate in nature 

but affect the biosphere only during their production. Accumulating pollution refers to 

harmful substances and some forms of energy that, unlike non-accumulating pollutants, 

can accumulate in the environment and living organisms. 

 

Fig. 2.  Classification of anthropogenic pollution 

Biological Effects of Electromagnetic Fields 

From a hygienic perspective, electromagnetic fields (EMF) are not foreign to the 

organism. The electromagnetic environment of our planet is mainly determined by the 

Earth's electric and magnetic quasistatic fields, atmospheric electricity, radio emissions 

from the Sun and Galaxies, and the fields from artificial sources. It appears that the 

complete absence of an electromagnetic field is just as impractical as its "excess." 

Here are some very interesting data on the negative effects of a hypomagnetic envi-

ronment (in conditions of complete shielding of the geomagnetic field). In prolonged 

experimental conditions, animals showed premature death due to severe disturbances 

in physiological and biochemical processes, atypical cell and tissue growth, and dis-

turbances in the morphology and functioning of internal organs. For instance, in mice, 

structural rearrangement of the myocardium was recorded, manifesting as a decrease in 

the volume ratio of capillaries to cardiomyocytes, which led to the development of he-

modynamic disorders. In microorganisms under hypomagnetic conditions, mutant 

forms of cells appear. Thus, the complete absence of this factor can also cause negative 

biological changes, further emphasizing the important role of EMF. 
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Resonant Nature of EMF Influence 

A distinctive feature of the impact of EMF on living organisms is its "resonant na-

ture." That is, not only the intensity of EMF but also the frequency characteristics are 

crucial, as in the case of a frequency match between external EMFs and the natural 

vibrations of biomolecules in cell membranes, leading to a multiple amplification of 

biological effects. In this context, one can also consider the exceptionally high biolog-

ical activity of modulated EMF. Modulation (the frequency of impulse delivery) sig-

nificantly increases the effectiveness of EMF exposure, regardless of the main (carrier) 

frequency, if synchronized with the inherent rhythms of the biological system. The es-

tablished relationship between the biological effect of EMF and their frequency char-

acteristics explains why alternating magnetic fields of industrial frequencies (50-60 Hz) 

exert a pronounced effect on humans even with a magnetic induction as low as 0.2-0.4 

µT, whereas the Earth's magnetic field (50-70 µT) has no negative effect on biological 

objects and is considered a natural environmental factor (in terms of frequency, it is 

classified as static fields) [27, 28]. 

Despite the large number of publications devoted to studying the effects of EMF on 

biological objects, there is still no unified opinion on the mechanisms of EMF impact 

on the living organism [11]. Only through experimental and clinical studies can the 

nature of the effects of EMF on the human body be assessed. 

The interaction between an electromagnetic wave and a biological object is deter-

mined by both the radiation parameters and the physical properties of the medium 

through which the wave propagates (such as the dielectric permittivity and electrical 

conductivity), as well as parameters dependent on these values: the wavelength of the 

electromagnetic wave penetrating the tissues, the depth of penetration, and the reflec-

tion coefficient at the air-tissue boundary. 

EMF Influence on Metabolism and Cell Membranes 

As is known, life processes are based on complex chemical reactions. Numerous 

reactions, interconnected in space and time, occur within a confined volume (such as a 

cell or organelle). One point of application for EMF in metabolism can be considered 

biochemical reactions that result in the formation of free radicals (a part of a molecule 

that has unpaired electrons in its outer electron orbit, and thus exhibits paramagnetism) 

[29, 30]. 

There is accumulated data on the impact of EMF on processes such as oxidative 

phosphorylation and the speed of ion transport. One possible mechanism of magnetic 

field action is its orienting effect on liquid crystals in cell membranes, which leads to 

changes in their permeability. 

Effects on the Nervous System 

The nervous system is particularly sensitive to the effects of EMF. Electroencepha-

lographic methods have revealed disruptions in the natural electrical potentials of the 

body when interacting with external EMFs. Nearly all ranges of EMF have a deactivat-

ing effect on electrical processes in the cortex and subcortical structures of the brain. 
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Functionally, this manifests as changes in simple motor responses, the olfactory sensi-

tivity threshold, memory, attention, and the balance between excitation and inhibition 

in the central nervous system (CNS), as well as in the slowing down of complex dy-

namic stereotype formation. The consequences of these deviations at the organismal 

level include increased fatigue, headaches, memory and sleep disorders, and irritability. 

According to some researchers, the mechanism of EMF action of different frequencies 

on the body appears to be the result of indirect action through the CNS, although direct 

influence on biochemical and bioelectric processes in tissues and organs is also possible 

[31–33]. 

Effects on the Reproductive System 

EMF has a pronounced gonadotropic and embryotropic effect. Criteria for evaluat-

ing functional and pathological shifts in the reproductive system typically include mor-

phological changes (degeneration, pyknosis of cellular elements of the spermatogenic 

epithelium, changes in the ratio of cellular forms, cytochemical shifts), and hormonal 

disorders of estral and spermatogenic functions. In general, many studies show that 

EMF exposure leads to reduced reproductive capacity in females, teratogenic changes 

in offspring, disruption of the estral cycle, and a decrease in sperm functional status. 

Some authors even suggest that the production of female sex hormones is more sensi-

tive to EMF [34–36]. EMF exposure also causes changes in immune and adaptive sys-

tems, reduces the phagocytic activity of neutrophils, and increases the bactericidal ac-

tivity of blood. 

Effects on the Circulatory System 

The circulatory system responds to EMF exposure with phase reactions in vessel 

tone (increases and decreases in blood pressure) and heart rhythm. The observed effects 

can be considered not only as a result of the direct action of EMF on the circulatory 

system but also as a result of the disruption of its regulation. Data from numerous ex-

perimental and clinical studies allow for the conclusion that there are adverse aspects 

of EMF effects on biological objects[33, 34, 37]. 

5 Discussion 

Indeed, the non-thermal effects of electromagnetic radiation have been observed to 

disrupt the normal functioning of various biological systems, including the sexual, 

nervous, endocrine, and immune systems. In this study, an assessment of electromag-

netic load created by various sources of electromagnetic radiation (EMR), including 

mobile communication devices, was conducted using the example of Tashkent city 

(41°15′52.6″, 69°12′58.7″). Since 1997, the first high-power radio telephones appeared 

on the telecommunications market. By 2004, the power of mobile phones produced had 

significantly decreased, resulting in lower levels of electromagnetic exposure. How-

ever, the results of the calculations showed a significant increase in both individual and 
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collective electromagnetic loads. Therefore, the primary and determining factor in eval-

uating electromagnetic load is the number of mobile phone users and the duration of 

telephone conversations. 

The increase in the specific collective load signals a threat of electromagnetic radia-

tion impact not only on mobile phone users but also on the general population. As a 

result, the problem of electromagnetic pollution, particularly from radio frequency elec-

tromagnetic interference (EMI RF), is extremely relevant and significant today. 

Thus, in the coming years, specialists in the field of sanitary and epidemiological 

supervision should focus their efforts on addressing the complex issues related to the 

assessment of the effects of radio frequency electromagnetic interference on human 

health. This includes the creation of regulations and improvement of sanitary rules and 

standards. 

Further work is planned to gather experimental data on the influence of radio fre-

quency electromagnetic interference on the physiological systems of the body. Specif-

ically, the impact of EMF on peripheral blood indicators and the nervous system of 

animals will be assessed. Currently, intensive work is being done to create a special 

chamber equipped with an EMF RF generator, where laboratory animals will be placed 

to assess the physiological effects of RF EMF. The experimental data obtained will be 

used in the future when setting standards for electromagnetic load on the population. 

Based on the sanitary and epidemiological conclusions from the Uzpobnedzor Reg-

istry regarding the projects for restriction zones from base stations of mobile commu-

nication located around socially significant areas, an assessment of the effective radi-

ated power (ERP) of the base stations, with antennas whose radiation azimuths are di-

rected toward the designated area, has been conducted. The electromagnetic environ-

ment at a height of up to 2 meters has been assessed. It was noted that more advanced 

technologies (LTE) require more than twice the power compared to 3G and 4G tech-

nologies. 

It is suggested that when designing restriction zones for base stations in densely pop-

ulated areas, as well as when inspecting the projects of these zones by inspection bodies, 

not only the effective radiated power from base stations at a specific address should be 

taken into account, but also the power from antennas whose radiation azimuths are di-

rected toward the restricted socially significant area and located along its perimeter. 

Based on the calculation of effective radiated power, the contribution of each oper-

ator to the electromagnetic load in the restricted area can be assessed. The proposed 

method for evaluating the electromagnetic load created on a restricted territory with an 

unspecified number of mobile communication base stations (AFUs) can be applied to 

any defined territory. 

The planned increase in speed and volume of information transmission in 5G sys-

tems will increase health risks for the entire population, particularly for users of mobile 

internet. 

For the purpose of preventing the adverse effects of electromagnetic radiation 

(EMR) from mobile phones and Wi-Fi routers, the following recommendations should 

be followed: 
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1 Protection through time: Minimize the time spent using the phone for conversa-

tions; turn off Wi-Fi routers after work is completed, as even an inactive router is a 

source of electromagnetic radiation (EMR). 

. 

2. Protection through distance: The workspace for the computer should be set up as 

far as possible from transmitting radio-frequency devices (Wi-Fi routers). 

3. Protection through dose: For internet access, a router is a more suitable option 

compared to mobile alternatives, as it has a lesser negative impact on the body, based 

on Electromagnetic Field (EMF) measurement results. 

4. Protection through volume: It is recommended to be outdoors while talking; avoid 

talking on the phone in elevators or cars, as EMF is reflected from surrounding struc-

tures, and the phone switches to maximum power to search for a base station. 

5 Protection through shielding: Keep the phone in a protective case or pouch; when 

talking, hold the phone with three fingers to reduce shielding and allow the phone to 

operate at a lower power. 

. 

6 Conclusion 

This study critically highlights the escalating concerns regarding radiofrequency elec-

tromagnetic radiation stemming from ubiquitous mobile communications and wireless 

technologies, which have significantly altered the electromagnetic environment, creat-

ing a pervasive anthropogenic background. Given the World Health Organization's 

classification of RF EMR as a potential carcinogen (Class 2B) and the observed ex-

ceedance of natural electromagnetic background levels by tens of thousands of times, 

the problem of electromagnetic pollution, particularly from uncontrolled mobile 

sources, demands urgent attention. The advent of 5G and future technologies is pro-

jected to further intensify this electromagnetic load, increasing health risks due to the 

need for greater effective radiated power per unit area. The documented biological ef-

fects of EMF on various physiological systems—including reproductive, nervous, en-

docrine, immune, and circulatory—underscore the necessity for robust hygienic moni-

toring and the development of stringent regulatory documents and preventive measures. 

Therefore, future efforts must focus on assessing the complex effects of RF EMR on 

human health, integrating findings into regulatory frameworks, and implementing prac-

tical recommendations to mitigate adverse impacts, thereby safeguarding public health 

in an increasingly "digital" world. 
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