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Abstract
From low-frequency radio waves to high-frequency gamma-rays, electromagnetic waves have a wide
range of effects on human health. This diverse subject includes an extensive spectrum of waves. The
non-thermal effects of low-frequency waves, such as microwaves, are not completely understood despite
the fact that they predominantly represent thermal dangers, which could potentially lead to tissue
heating and damage similar to those caused by heating. High-frequency radiation, such as gamma and
X-rays, can harm cells and DNA because they are ionizing radiations. Other health problems, including
cancer, may arise from this damage. However, under regulated conditions, these waves are extremely
important in medical diagnoses and treatment. Visible light and certain ultraviolet rays are necessary
for activities such as vision and vitamin D production; nevertheless, excessive exposure to ultraviolet
light can cause damage to the skin and an increased risk of developing cancer. The phenomenon of
electromagnetic hypersensitivity, which is characterized by symptoms such as headache and
exhaustion, does not have any scientific evidence as a recognized disorder linked to electromagnetic
exposure. Investigations are still being conducted to determine the long-term implications of persistent
exposure to low-level electromagnetic fields, particularly regarding the chance of being diagnosed with
cancer. Considering the fact that the effects vary depending on the type of wave and the level of
exposure, it is usually recommended to take essential precautions to reduce unnecessary exposure,
particularly to ionizing radiation. This study focuses on the consequences for the human body and ways
to protect them. This study focuses on the consequences for the human body and ways to protect them.

Keywords: Electromagnetic waves, need in present time, effect on human body, radio frequency,
navigating system

INTRODUCTION

Electromagnetic waves are a form of energy that includes a broad spectrum of frequencies ranging
from extremely low frequencies of 1-300 Hz (ELF) to extremely high frequencies of 30-300 GHz
(EHF) [1]. Several of the latest technological applications, such as medical imaging, domestic
appliances, and communications, depend heavily on
these waves. Although electromagnetic waves
clearly provide advantages, questions have been
raised regarding their possible health effects [2—4].
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It has frequently been the focus of scientific
studies and debates regarding how electromagnetic
waves interact with the human body.

The impact of these waves on human health
depends on factors such as the frequency, intensity,
duration of exposure, and the specific biological
tissues involved. In this discussion, we explore the
effects of electromagnetic waves on the human
body, considering both potential risks and existing
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regulatory measures [3-7]. These waves play a very important role in developing human life, and the
latest technologies, such as

o Wireless Communication: Electromagnetic waves, especially radiofrequency waves, are
fundamental to wireless communication technologies such as 4G and 5G networks, Wi-Fi,
Bluetooth, and mobile communication [2-5].

e 5G Technology: The deployment of 5G networks relies heavily on electromagnetic waves,
particularly in the millimeter-wave spectrum, for faster and more reliable wireless
communication [3-7].

o Satellite Communication: Satellites use electromagnetic waves for communication, broadcasting,
weather monitoring, and various Earth observation purposes [4-8].

e Medical Applications: Magnetic resonance imaging (MRI), X-rays, and ultrasound are examples
of medical imaging systems that operate heavily on electromagnetic waves [2-5].

¢ Information Technology: Fiber-optic communication utilizes electromagnetic signals in the form
of light for high-speed data transmission over long distances [3-5].

o Microwave Ovens: Microwaves, a type of electromagnetic wave, are used in microwave ovens
for cooking and heating food.

e Television and Radio Broadcasting: Electromagnetic waves are essential for broadcasting
television and radio signals through traditional terrestrial and satellite broadcasting.

e Navigation Systems: Global Navigation Satellite Systems (GNSS), including GPS, use
electromagnetic signals for accurate positioning and navigation [3-5].

e Security Scanning: Security systems at airports and other facilities use electromagnetic waves,
such as X-rays and millimeter waves, for screening and detection purposes [5-7].

e Consumer Electronics: Various consumer electronics, including smartphones, smartwatches, and
smart home devices, rely on electromagnetic waves for communication and functionality [5-8].

These requirements indicate the importance of electromagnetic waves. However, many diseases and
other issues are increasing with the growth of human life, such as lonizing and Non-lonizing Radiation,
Cellular Effects, Electromagnetic Hypersensitivity (EHS) (Table 1).

POTENTIAL HEALTH CONCERNS
lonizing and Non-ionizing Radiation

Electromagnetic waves are categorized into ionizing and non-ionizing radiation. lonizing radiation
has sufficient energy to ionize atoms, and can potentially harm biological DNA. Examples of this type
of radiation include gamma and X-rays. Radiofrequency (RF) and microwave radiation are examples
of non-ionizing radiation with lower energy and are usually regarded as less dangerous. Prolonged
exposure to high non-ionizing radiation doses, however, may still be cause for concern [8-11].

Cellular Effects

Some studies suggest that Prolonged exposure to electromagnetic fields (EMFs) may lead to cellular
stress, which affects various physiological processes. The potential for DNA damage and changes in
cellular function have been the focus of research, especially in relation to radiofrequency radiation
emitted by mobile phones and Wi-Fi devices [9-11].

Table 1. Electromagnetic wave potentials affect the human body [5-8].

Electromagnetic Wave Type Frequency Range Potential Effects on Human Body
Non-ionizing (Radiofrequency, Microwave) 3 kHz-300 GHz Heating (tissue damage at high levels)
Non-ionizing (Infrared) 300 GHz-430 THz Heating, Increased blood flow
Non-ionizing (Visible Light) 430 THz-750 THz Vision, Vitamin D synthesis
Non-ionizing (Ultraviolet) 750 THz-30 PHz Sunburn, Skin cancer
lonizing (X-rays) 30 PHz-30 EHz DNA damage, Cancer
lonizing (Gamma rays) Above 30 EHz DNA damage, Cell death
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Electromagnetic Hypersensitivity (EHS)

While controversial, some individuals claim to experience symptoms such as headaches, fatigue, and
sleep disturbances in the presence of electromagnetic fields. However, scientific evidence supporting
the existence of electromagnetic hypersensitivity is limited, and this condition is not widely recognized
by the medical community [5-7].

REGULATORY MEASURES AND GUIDELINES
Safety Standards

To reduce exposure to electromagnetic fields, regulatory organizations, including the Federal
Communications Commission (FCC) and the International Commission on Non-lonizing Radiation
Protection (ICNIRP), have developed safety standards and guidelines. These guidelines are intended to
shield the general public from potentially harmful health impacts and are based on substantial research
[10-12].

Research and Monitoring

Ongoing research is crucial for better understanding the long-term effects of electromagnetic waves
on human health. Regulatory agencies continue to monitor and update safety standards based on
emerging scientific evidence [13-15].

RESULT AND DISCUSSION
Safety Standards and Regulations

To reduce human exposure to electromagnetic fields, national agencies such as the Federal
Communications Commission (FCC) and international regulatory bodies such as the International
Commission on Non-lonizing Radiation Protection (ICNIRP) have established safety standards and
guidelines. Ensuring public safety is the goal of adhering to these criteria. At typical exposure levels,
nonionizing radiation, which encompasses the majority of the electromagnetic spectrum used in
everyday technologies, is widely regarded as safe.

This includes radio-frequency radiation from mobile phones and Wi-Fi devices. The possibility of
electromagnetic fields and cancer being related has been the subject of numerous studies.

As of my last update, there is no consistent and convincing evidence supporting a direct link between
exposure to low-level electromagnetic fields from common technologies and an increased risk of cancer
[11-15].

When exposed to electromagnetic fields, some people claim to have a condition known as
electromagnetic hypersensitivity (EHS). However, scientific evidence supporting the existence of EHS
is limited, and controlled studies have not consistently demonstrated a causal relationship between
symptoms and electromagnetic exposure. Despite extensive research, the long-term effects of
continuous exposure to electromagnetic fields, particularly from emerging technologies, such as 5G,
remain an area of ongoing investigation. Researchers are conducting studies to assess potential health
impacts over extended periods [12—14]. Some experts advocate precautionary measures and continued
monitoring of potential health effects, particularly with the proliferation of wireless technologies. This
approach suggests that while evidence may not currently show significant risks, it is prudent to adopt
precautionary measures given the rapid evolution of technology. Public perceptions and concerns
regarding the health effects of electromagnetic waves, particularly in the context of 5G deployment,
continue to be discussed. Clear communication and public education regarding the scientific
understanding of these technologies are essential for addressing concerns and misinformation. While
most scientific evidence suggests that exposure to electromagnetic waves within established limits is
safe, ongoing research is crucial to address any remaining uncertainties. Monitoring and adapting safety
standards as technology advances are essential for ensuring the responsible use of electromagnetic
technologies [11-16].
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HOW TO PROTECT THE HUMAN BODY FROM THE EFFECTS OF
ELECTROMAGNETIC WAVES
Guidelines for reducing human exposure to electromagnetic waves (EMWSs) are as follows [17, 18]:
o Keep a human object at a safe distance from the source: EMWs weaken with distance; therefore,
the farther the human object is from the source, the less exposure it receives.
e Use speakerphones or headphones: Hold the human object's phone away from their head while
talking. Texting is better than calling.
o A Wi-Fi router for a human object must be moved. It should be placed in a central place away
from the living rooms and bedrooms.
o Position human object devices: Keep laptops and tablets at a safe distance while working or using
them for leisure.
e Limit human object usage: Being mindful of the overall exposure time.
e Take breaks: Avoid using human objects, phones, or computers for extended periods without
taking breaks.
e Turn off Wi-Fi when not in use: Disconnect from Wi-Fi when human objects are not actively
using the Internet, especially at night.
e Use of shielding materials: Certain materials can block or weaken EMWs.
o Consider EMF protection cases: Phone cases or laptop shields that claim to block EMF radiation
can be used, but the effectiveness of these products can vary, and so do research.
e Wear protective clothing: Some fabrics, such as natural fibers and certain types of meshes, may
offer shielding compared to synthetic materials [17, 18].

In addition to these measures, maintaining a healthy lifestyle can help the human body cope with the
potential effects of EMW exposure. This included eating a balanced diet, staying hydrated, and getting
sufficient sleep.

CONCLUSION

Radiofrequency waves from mobile phones and Wi-Fi are mostly non-ionizing. Non-ionizing
radiation cannot absorb electrons from atoms or molecules; hence, it is less likely to harm the cells.
National agencies and regulatory bodies, such as the International Commission on Non-lonizing
Radiation Protection (ICNIRP), determine the criteria for EMF safety. These regulations guarantee that
exposure levels are considerably below the hazardous limits. Numerous epidemiological studies have
examined the effects of exposure to electromagnetic fields on cancer. As of the latest update, there is
no consistent and compelling evidence linking low-level electromagnetic field exposure with cancer
risk. Patients with electromagnetic hypersensitivity (EHS) presenting with symptoms. Many experts
have challenged the existence of EHS as a medical disorder because controlled research has not
consistently shown a direct association between symptoms and exposure. Most scientific studies imply
that electromagnetic waves below safety requirements are not dangerous, although further studies are
needed to confirm this. Safety rules and regulations reduce dangers, allowing electromagnetic
technology to assist society without harming it.
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