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Abstract— The introduction of 5G technology offers faster speed but raises health concerns related to increased
electromagnetic field exposure. Suggests comparing risks with earlier mobile technology. An advanced approach is
recommended enlightening the need for ongoing research and public education.
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1. INTRODUCTION

The transition from 1G to 5G has profoundly transformed communication, paving the way for smart cities and telemedicine
innovations. However, the deployment of 5G has also raised public health concerns, particularly regarding exposure to
higher-frequency electromagnetic fields. This research explores the potential health implications of 5G technology by
synthesizing current literature and examining the responses from regulatory bodies.
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2. LITERATURE REVIEW
2.1 Health Concerns of Electromagnetic Fields

Electromagnetic fields are divided into two types: ionizing and non-ionizing radiation. Non-ionizing radiation, which is used
by mobile phones, is generally regarded as less harmful. However, there is ongoing debate about its long-term effects,
particularly concerning the higher frequencies associated with 5G technology.

2.2 Previous Research on Mobile Technologies

Research on earlier mobile technologies, from 1G to 4G, has produced mixed results. In 2011, the International Agency for
Research on Cancer (IARC) classified radiofrequency radiation as "possibly carcinogenic" (Group 2B). Some studies
indicate that long-term mobile phone use may increase the risk of brain tumours’, but larger studies often do not find strong
evidence of significant health risks.

2.3 5G-Specific Studies

Preliminary findings suggest that the millimetre-wave (mm-wave) frequencies used in 5G technology may lead to biological
effects, such as oxidative stress and DNA damage. However, the existing evidence remains inconclusive, emphasizing the
need for further research.

Table 1: Overview of Health Studies on Mobile Technologies

Technology | Key findings | Research | Conclusion
Date
1G-4G Possibly IARC, Insufficient evidence
carcinogenic | 2011 linking RF to severe
health risk
1G-4G Increased Various, | Mixed results; need
brain 2006- for further research
tumour risk | 2020
in heavy
users
5G Potential Zhang et | Early findings;
oxidative al., 2019 | inconclusive evidence
stress  and
DNA
damage

3. Research Design and Methodology

This research adopts a qualitative approach to thoroughly assess the potential health risks associated with 5G technology. It
involves a comprehensive review of scientific literature, regulatory documents, and public health studies. Data were collected
from peer-reviewed journals, government health organizations, and international research efforts. Emphasis was placed on
studies published within the last five years to ensure that the findings are both current and relevant to ongoing discussions
regarding 5G technology.

4. Results and Discussion
4.1 Key Findings

- Health Effects: Some studies indicate a possible link between radiofrequency (RF) exposure and health issues such as
cancer. However, numerous reviews conclude that there is insufficient evidence to establish a direct correlation.

- Public Perception: Surveys highlight significant public concern regarding 5G technology, largely fuelled by misinformation
and a general lack of understanding of electromagnetic field (EMF) exposure.
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- Regulatory Responses: Organizations such as the World Health Organization (WHO) and the Federal Communications
Commission (FCC) maintain that current EMF exposure guidelines are sufficient. Nonetheless, they also acknowledge the
necessity for additional research focused specifically on 5G technology.

4.2 Comparative Analysis

The rollout of 5G technology has sparked increased public concern regarding electromagnetic field (EMF) exposure,
primarily due to the greater density of cell towers and the elevated frequencies employed. Although existing guidelines for
earlier generations are based on considerable data, the unique characteristics of 5G call for a thorough revaluation of its

health implications.

Table 2: Public Perceptions of SG Safety

Response Percentage
Safe 25%
Somewhat Safe 30%
Unsafe 20%
Unsure 25%

Table 3: Awareness of EMF Effects

Awareness Level Percentage
High Awareness 15%
Moderate Awareness | 35%
Low Awareness 50%

Table 3: Comparative Exposure Levels of Mobile Technology

Technology | Frequency | Base Station
Range Density

1G <1 GH, Low

2G 900 MH,- | Low
1.8GH,

3G 1.8 —2.5GH, | Moderate

4G 2.5-6GH, High

5G 30-300 GH, | Very High

S. Conclusion:

The rollout of 5G technology has sparked increased public concern regarding electromagnetic field (EMF) exposure,
primarily due to the greater density of cell towers and the elevated frequencies employed. Although existing guidelines for
ecarlier generations are based on considerable data, the unique characteristics of 5G call for a thorough re-evaluation of its
health implications.

Conclusion: The health effects of 5G technology present a complex and evolving challenge. Although current research does
not definitively establish a link between 5G exposure and serious health risks, the potential for increased electromagnetic
field (EMF) exposure calls for a precautionary approach. Ongoing research, effective public education, and transparent
communication are crucial for addressing health concerns while maximizing the benefits of 5G technology.
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