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Abstract

The purpose of this comprehensive review is to
explore the biological and physiological mechanisms
that are affected by electromagnetic radiation (EMR)
on male fertility. It synthesizes findings from various
studies to provide a thorough understanding of how
mobile phone usage may influence sperm quality,
motility, morphology, and overall reproductive health
in men.
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Introduction

Mobile phones have become an integral part of
modern life, facilitating instantaneous
communication and global connectivity in an era
dominated by mobile technology. However, as
mobile phones have become ubiquitous, concerns
have emerged regarding their potential health
impacts, particularly concerning electromagnetic
radiation (EMR) emitted by these devices.

Of particular concern is the closeness of mobile
phones to the human body during usage, with many
individuals habitually carrying their devices near
reproductive organs such as pockets or belts. This
proximity has sparked interest in understanding the
potential influence of cell phone emission on male
fertility, given the sensitivity of sperm cells to
environmental stressors.

Background

The universal use of mobile phones has transformed
modern society, revolutionizing communication and
accessibility !. With an estimated 5.22 billion unique
mobile users globally, mobile phones have become
indispensable tools in daily life. However, along with
their widespread use, concerns have emerged

regarding potential adverse effects associated with
extended exposure to electromagnetic radiation
(EMR) emitted by these gadgets. 2

Electromagnetic radiation (EMR) encompasses a
spectrum of electromagnetic waves, including
radiofrequency radiation emitted by mobile phones.
Despite being generally considered non-ionizing and
lacking the energy to directly break chemical bonds
or ionize atoms, the interaction of EMR with
biological systems, particularly at proximity and
extended durations, has prompted investigations into
its potential health effects .

The proximity of mobile phones to the human body
during usage, with many individuals carrying their
devices near reproductive organs such as pockets or
belts, raises questions about the potential impact of
EMR on male fertility, given the sensitivity of sperm
cells to environmental stressors *.

While previous research has explored the effects of
various environmental factors, such as heat,
chemicals, and radiation, on male reproductive
health, the advent of mobile phones has introduced a
novel source of EMR exposure, necessitating a
comprehensive evaluation of its potential impact on
male fertility .

Understanding the mechanisms underlying the
influence of mobile phone radiation on male fertility
is critical for informing public health policies and
guidelines. Addressing these concerns requires
interdisciplinary collaboration among researchers in
reproductive biology, epidemiology, and
telecommunications engineering.

Therefore, this comprehensive review aims to
synthesize existing literature on the effects of mobile
phone radiation on male fertility, providing insights
into the biological and physiological mechanisms
involved. By consolidating findings from peer-
reviewed studies, this review seeks to contribute to a
deeper understanding of the potential risks associated
with mobile phone usage and inform future research
directions and regulatory frameworks in this critical
area of public health.

Objectives
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e To review and summarize existing literature
on the effects of mobile phone radiation on
male fertility.

e To identify potential mechanisms by which
EMR influences sperm parameters.

e To provide recommendations for future
research and public health guidelines.

Methods and Materials
Literature Search Strategy

A comprehensive search utilized databases such as
PubMed, Scopus, and Google Scholar. Keywords
included "mobile phone radiation,” "male fertility,"
"sperm quality," "electromagnetic radiation," and
"reproductive health." Studies published from 2000
to 2023 were considered.

Inclusion and Exclusion Criteria

Inclusion criteria:

e  Peer-reviewed articles.
e Studies involving human and animal
subjects.
e Research focusing on the impact of mobile
phone radiation on male fertility parameters.
Exclusion criteria:

e  Articles not in English.
e Studies lacking control groups.
e Papers with insufficient data or
methodological flaws.
Results

The analysis of existing literature reveals a consistent
trend indicating that mobile phone radiation has a
detrimental effect on various aspects of male fertility.
This section synthesizes findings from key studies
investigating the relationship between mobile phone
usage and sperm parameters such as motility,
concentration, DNA integrity, and oxidative stress.
The results are organized into subsections
highlighting the major outcomes observed in these
studies.

Overview of Key Studies
Sperm Quality and Motility
1. Agarwal et al. (2009)

e Objective: “To investigate the
effects of mobile phone radiation
on sperm parameters.”

e Methods: Analysis of semen
samples from 361 men.

e Findings: Significant reduction in
sperm motility and viability with
increased mobile phone use.®

2. Fejes et al. (2005)

e Objective: To examine the
relationship between mobile phone
use and semen quality.

e  Methods: Cross-sectional study of
451 men.

¢ Findings: Decreased sperm

concentration and motility
correlated with mobile phone usage
duration.*

DNA Damage and Oxidative Stress
3. De Iuliis et al. (2009)

e  Objective: “To assess the impact of
mobile phone radiation on DNA
integrity in sperm cells.”

e Methods: In vitro exposure of
human spermatozoa to mobile
phone radiation.

¢ Findings: Increased DNA
fragmentation and reactive oxygen
species (ROS) production.’

4. Mailankot et al. (2009)

o Objective: “To evaluate oxidative
stress markers in semen following
EMR exposure.”

e  Methods: Rat model study.

¢ Findings: Elevated
malondialdehyde (MDA) levels
and reduced antioxidant capacity in
EMR-exposed groups.®
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Table 1: Summary of Key Studies on Mobile Phone

Study Sample Size Methods

Key Findings

Agarwal et al. (2009) | 361

Semen analysis

Reduced sperm motility and viability with increased
use

Fejes et al. (2005) 451

Cross-sectional

Decreased sperm concentration and motility with

study duration
De lIuliis et al. | N/A In vitro study Enhanced DNA fragmentation and ROS production
(2009)
Mailankot et al. | N/A Rat model study | Elevated MDA levels, reduced antioxidant capacity
(2009)

Biological Mechanisms
e Ocxidative Stress

Electromagnetic radiation (EMR) from mobile
phones increases reactive oxygen species (ROS)
levels in the testes, leading to oxidative stress and
DNA damage in sperm cells 7.

Elevated markers of oxidative stress, such as
malondialdehyde (MDA), have been identified in
semen samples from men who use mobile phones
often.®.

e  Thermal Effects:

Persistent usage of mobile phone radiation may raise
the temperature of the testes, negatively impacting
spermatogenesis. Elevated testicular temperature has
been linked to reduced sperm quality and impaired
fertility '°.

e DNA Damage:

EMR exposure is associated with increased DNA
fragmentation in sperm cells 7. DNA integrity is
crucial for successful fertilization and embryo
development, and compromised DNA can lead to
infertility.

Epidemiological Evidence

Several epidemiological research have identified an
association between mobile phone usage and lower
sperm quality >'"'>* However, inconsistencies exist
due to wvariations in study design, exposure
assessment, and confounding factors.

These studies provide insights into the biological
mechanisms through which mobile phone radiation
may influence male fertility, highlighting the
importance of further research in this area.

A summary of the above vital studies on mobile
phone radiation and male fertility is shown below

Radiation and Male Fertility

Discussion
Interpretation of Findings

The majority of studies indicate a negative impact of
mobile phone radiation on sperm quality and male
fertility. Oxidative stress and thermal effects are the
primary mechanisms through which EMR exerts its
influence on reproductive health.

Limitations of Current Research

Many studies rely on self-reported mobile phone
usage, which can be inaccurate. Differences in
mobile phone technology and usage patterns over
time complicate the assessment of long-term effects.

Recommendations for Future Research
e Standardized exposure assessment methods.

e Longitudinal studies to assess the long-term
impact of mobile phone radiation on male
fertility.

o Investigations into potential protective
measures against EMR.

Conclusion

Mobile phone radiation appears to have a detrimental
effect on male fertility, primarily through
mechanisms involving oxidative stress and thermal
damage. While existing evidence is compelling,
further research is necessary to establish definitive
causal relationships and to develop efficient
interventions.

3|Page




[MediScope: The Journal of Health Science Inquiry (MJHSI)] (1)(1) Jan-march 2024

Competing interests: The authors have no
conflicting interests.

References

1.

Meo, S. A., & Al-Drees, A. M. (2005).
Mobile phone related-hazards and subjective
hearing and vision symptoms in the Saudi
population.  International  Journal  of

Occupational Medicine and Environmental
Health, 18(1), 53-57.

Adams, J. A., Galloway, T. S., Mondal, D.,
Esteves, S. C., & Mathews, F. (2014). Effect
of mobile telephones on sperm quality: A
systematic review and meta-analysis.
Environment International, 70, 106-112.

Saygin, M., Aslan, R., [Ilhan, I,
Kucukdurmaz, F., & Ilhan, N. (2011).
Impact of radiofrequency radiation (900
MHz) on testicular and epididymal tissues of
rats. Biotechnic & Histochemistry, 86(5),
436-443.

Fejes, 1., Zavaczki, Z., Szoll6si, J., Koloszar,
S., Daru, J., Kovacs, L., & Pal, A. (2005). Is
there a relationship between cell phone use
and semen quality? Archives of Andrology,
51(5), 385-393.

Kesari, K. K., Kumar, S., & Behari, J.
(2010). Mobile phone usage and male
infertility in Wistar rats. Indian Journal of
Experimental Biology, 48(10), 987-992.

Agarwal, A., Deepinder, F., Sharma, R. K.,
Ranga, G., & Li, J. (2009). Effect of cell
phone usage on semen analysis in men
attending infertility clinic: an observational
study. Fertility and Sterility, 89(1), 124-128.

De Iuliis, G. N., Newey, R. J., King, B. V.,
& Aitken, R. J. (2009). Mobile phone
radiation induces reactive oxygen species
production and DNA damage in human
spermatozoa in vitro. PLoS ONE, 4(7),
€6446.

Mailankot, M., Kunnath, A. P., Jayalekshmi,
H., Koduru, B., & Valsalan, R. (2009).
Radiofrequency electromagnetic radiation
(RF-EMR) from GSM (0.9/1.8GHz) mobile
phones induces oxidative stress and reduces

10.

11.

12.

sperm motility in rats. Clinics (Sao Paulo),
64(6), 561-565.

Agarwal, A., & Prabakaran, S. A. (2005).
Mechanism, measurement, and prevention
of oxidative stress in male reproductive
physiology. Indian Journal of Experimental
Biology, 43(11), 963-974.

Houston, B. J., Nixon, B., King, B. V., De
Tuliis, G. N., & Aitken, R. J. (2016). The
effects of radiofrequency electromagnetic

radiation on sperm function. Reproduction,
152(6), R263-R276.

La Vignera, S., Condorelli, R. A., Vicari, E.,
D’Agata, R., & Calogero, A. E. (2012).
Effects of the exposure to mobile phones on
male reproduction: A review of the
literature. Journal of Andrology, 33(3), 350-
356.

Agarwal, A., Singh, A., Hamada, A., &
Kesari, K. (2011). Cell phones and male
infertility: A review of recent innovations in
technology and consequences. International
Journal of Andrology, 34(5), 322-328.

4|Page



