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Abstract:

The influence of mobile phone electromagnetic waves on the human heart and electrocardiogram (ECG)
characteristics is investigated in this comprehensive review paper, which draws insights from ten recent
investigations. Concerns regarding potential health effects have developed significantly in response to the rapid
proliferation of mobile phone technology and the resulting increase in exposure to radiofrequency electromagnetic
waves (RF-EMW).The research examined covers a wide range of methodologies and findings. Several studies
looked at the acute effects of cell phone radiation on ECG parameters, blood pressure, and sugar levels in healthy
people, and found no significant changes in cardiac electrical activity, blood pressure, or sugar levels. Others
investigated the effect of battery charge levels on electromagnetic wave emissions, discovering changes in power
density dependent on charge levels while emphasizing the importance of the negligible impact on health. Additional
research looked into the impact of extremely low-frequency pulse electromagnetic fields (ELF-PEMF)on ECG
readings, which revealed minor shifts in frequency-domain signals following short-term exposure. Furthermore,
studies looked into the potential impact of mobile phone radiation on heart rate variability (HRV), which suggested
that using a phone increased sympathetic tone.

Despite continuous discussions about the health effects of mobile phone radiation, the evidence given in these
researches demonstrates that mobile phone electromagnetic waves do not significantly affect the electrical activity
or ECG parameters of the human heart. The findings, however, emphasize the need for additional research to fully
understand the long-term consequences of mobile phone radiation on human health, especially considering the
ubiquitous usage of these devices in daily life.

Keywords:Electrocardiogram (ECG), ECG parameters, Electromagnetic waves, Extremely Low-Frequency Pulse Electro-
Magnetic Fields (ELF-PEMF), Heart rate variability (HRV), Health impacts, Mobile phone radiation,Radio Frequency Electro-
Magnetic Waves (RFEMW).

1. Introduction:

Mobile phones have become an indispensable part of modern life, revolutionizing
communication and connectivity. With the exponential growth in mobile technology, an ever-
increasing number of individuals are exposed to the radiofrequency electromagnetic waves (RF-
EMW) emitted by these devices on a daily basis. While the benefits of mobile phones are
undeniable, concerns have arisen regarding their potential impact on human health, particularly
in relation to the cardiovascular system. This comprehensive review paper aims to explore and
synthesize the findings of recent studies that investigate the effect of mobile phone
electromagnetic waves on the human heart and electrocardiogram (ECG) parameters.The
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increased usage of mobile phones has heightened interest in determining the health consequences
of extended RF-EMW exposure. Several studies have been conducted to investigate the acute
effects of mobile phone radiation on ECG parameters, blood pressure, and blood sugar levels in
healthy people. Heart rate, rhythm, mechanism, axis, P wave, PR interval, QRS complex, ST
segment, T wave, and QT interval are among the cardiac parameters being studied. These studies
tried to discover whether mobile phone radiation could disrupt the delicate electrical activity of
the human heart, perhaps leading to cardiovascular problems.

Another aspect of this study looks into the effect of battery charge levels on electromagnetic
wave emissions from mobile phones. Mobile phones run at varied battery charge levels,
therefore it is critical to determine whether the power density of RF-EMW varies based on the
device's charge status. Understanding these differences is critical for analyzing the potential
health concerns associated with various consumption habits.This review also looks into
investigations on the effects of extremely low-frequency pulsed electromagnetic fields (ELF-
PEMF) on ECG signals. Even short-term ELF-PEMF exposure has been postulated to influence
the characteristics of ECG signals. Such findings could shed light on the mechanisms through
which mobile phone radiation interacts with the cardiovascular system. Although the present
research is varied, it provides vital insights into the influence of mobile phone electromagnetic
waves on human health; nonetheless, the intricacies of these impacts necessitate thorough
examination and synthesis. As a result, the purpose of this review article is to present a
comprehensive picture of the current state of knowledge in this sector, providing useful insights
into the potential effects of mobile phone usage on the human heart and ECG parameters.

1.1 Key Obijectives for the Paper:

1. To conduct a systematic review and analysis of recent studies on the acute effects of mobile
phone electromagnetic waves on human heart parameters such as heart rate, rhythm, mechanism,
axis, P wave, PR interval, QRS complex, ST segment, T wave, and QT interval.

2. Determine whether mobile phone radiation has a substantial impact on blood pressure and
blood sugar levels in healthy people, offering insight into potential cardiovascular repercussions.

3. To investigate changes in electromagnetic wave emissions from mobile phones based on
battery charge levels, and to determine if different charge states affect the power density of
radiofrequency electromagnetic waves (RF-EMW) released.

4. To investigate the effects of extremely low-frequency pulsed electromagnetic fields (ELF-
PEMF) on ECG signals, including changes in the root mean square (RMS) value and frequency-
domain features, in order to comprehend how short-term exposure to ELF-PEMF may impact
ECG signal attributes.

5. To provide a comprehensive synthesis of the collective evidence from recent studies,
providing a holistic perspective on the impact of mobile phone electromagnetic waves on human
cardiovascular health, and thus contributing to a better understanding of the potential health risks
associated with mobile phone use.
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6. Identifying gaps in the available literature and emphasizing the need for additional study to
address any unanswered questions about the long-term effects of mobile phone radiation on the
human heart and ECG parameters, with the goal of reducing and promoting informed decision-
making and public awareness regarding mobile phone usage and health.

1.2 Key Outcomes for the Paper:

1. A thorough understanding of the current state of knowledge about the acute effects of mobile
phone electromagnetic waves on human heart parameters, such as heart rate, rhythm,
mechanism, and various intervals (e.g., PR interval, QRS complex, ST segment, T wave, and QT
interval).

2. Insights on whether exposure to mobile phone radiation causes significant changes in blood
pressure and blood sugar levels in healthy people, assisting in the assessment of potential
cardiovascular health effects.

3. Clarification of variations in electromagnetic wave emissions from mobile phones based on
battery charge levels, including information on how the power density of radiofrequency
electromagnetic waves (RF-EMW) may vary with the device's charge state.

4. An understanding of the potential effects of extremely low-frequency pulsed electromagnetic
fields (ELF-PEMF) on ECG signals, such as changes in the root mean square (RMS) value and
frequency-domain characteristics, which will aid in elucidating the impact of short-term ELF-
PEMF exposure on ECG properties.

5. A synthesis of the information from current studies that may show that mobile phone
electromagnetic waves do not significantly impair human cardiac electrical activity or ECG
characteristics in healthy people.

6. Identifying gaps in the existing literature and areas where additional research is required to
comprehensively assess the long-term effects of mobile phone radiation on human
cardiovascular health, facilitating informed decision-making and public awareness about mobile
phone usage and its potential health risks.

These key findings will contribute to a better understanding of the relationship between mobile
phone use and cardiovascular health, allowing individuals, healthcare professionals, and
policymakers to make more informed decisions about mobile phone use and its potential impact
on heart and ECG parameters.

2. Literature Review:

In today's world, the ubiquitous presence of mobile phones has revolutionized the way we
communicate and obtain information. As technology advances, so does our exposure to
radiofrequency electromagnetic waves (RF-EMW) emitted by mobile phone devices. While
mobile phones' convenience and benefits are clear, there is rising concern about their possible
consequences on human health, particularly the cardiovascular system.

I Effects on Cardiac Electrical Activity and ECG Parameters:
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Numerous research studies have been conducted to look at the acute effects of mobile phone
radiation on cardiac electrical activity and ECG parameters. These researches looked at several
ECG components such as heart rate, rhythm, mechanism, and intervals like the PR interval, QRS
complex, ST segment, T wave, and QT interval. Basandrai et al. (2017), for example, did a pilot
investigation and discovered no significant differences in these ECG parameters before and after
acute exposure to mobile phone radiation in healthy adults [1].

ii. Blood Pressure and Sugar Levels:

Mobile phone radiation has also been studied in the context of its impact on blood pressure and
blood sugar levels. Basandrai et al. (2017) reported no significant changes in these parameters
following exposure to mobile phone radiation, suggesting that mobile phones may not have a
pronounced effect on cardiovascular function [1]. Understanding these outcomes is essential in
evaluating potential cardiovascular health implications.

iii. Battery Charge Levels and Electromagnetic Wave Emissions:

The charge level of a mobile phone's battery has been investigated as a potential element
impacting electromagnetic wave emissions. Sajedifar et al. (2019) investigated the power density
of RF-EMW radiated by mobile phones at different battery charge levels. They discovered that
power density changed based on the device's charge status, stressing the importance of
considering usage patterns and charge levels when analyzing potential health concerns [2].

(\2 Effects of Extremely Low-Frequency Pulse Electromagnetic Fields (ELF-
PEMF):

Some studies have been conducted to investigate the effects of extremely low-frequency pulsed
electromagnetic fields (ELF-PEMF) on ECG signals. Fang et al. (2016) studied healthy persons
exposed to ELF-PEMF and found minor changes in frequency-domain signal characteristics
before and after exposure. These changes had an impact on all frequency components of the
ECG signals, indicating potential modulation of cardiac electrical activity [3].

V. Gender and Ischemic Heart Disease:

Additionally, studies have explored the influence of mobile phone radiation on individuals with
specific health conditions, such as ischemic heart disease. Alhusseiny and Majeed (2012) found
significant prolongation of QTc interval in male patients with myocardial ischemia after mobile
phone radiation exposure, highlighting potential gender-specific effects [4].

Vi, Heart Rate Variability (HRV):

Investigations exploring the effect of mobile phone radiation on heart rate variability (HRV)
have revealed that mobile phone use is associated with an increase in sympathetic tone [5].
Changes in HRV characteristics can shed light on how the autonomic nervous system modulates
heart function.

In conclusion, while the expansion of mobile phones has unquestionably benefited society, the
possible health impacts of their electromagnetic radiation emissions remain a major study focus.
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A wide range of research investigating acute effects on cardiac electrical activity, ECG
parameters, blood pressure, and sugar levels, as well as variations based on battery charge levels
and the influence of ELF-PEMF, are available in the literature. Understanding these findings is
critical for making informed decisions and additional research into the long-term ramifications of
mobile phone usage on cardiovascular health.

3. Proposed Work:
3.1 ECG Parameters and Their Significance:

Electrocardiogram (ECG) measurements are important in monitoring the electrical activity of the
heart and can provide vital information about the potential effects of mobile phone
electromagnetic radiation on cardiac function. The following are key ECG parameters explored
and their significance in studies pertinent to this paper:

i. HR (Heart Rate):

- Importance: HR is a basic indication of cardiac function and represents the number of
heartbeats per minute. Any major change in HR may indicate an influence on the electrical
activity of the heart, potentially affecting overall cardiovascular health.

ii. Rhythm:

-Importance: The regularity or irregularity of the cardiac rhythm is critical in diagnosing
arrhythmias and identifying problems in the electrical conduction system of the heart. Changes in
rhythm caused by mobile phone radiation may indicate probable heart disease.

iii. PR Interval:

- Importance: The PR interval is a measurement of the time it takes for an electrical impulse to
travel from the atria to the ventricles. Prolonged PR intervals may suggest AV node dysfunction,
which may be an indication of cardiac conduction problems.

iv. QRS Complex:

- Importance: The QRS complex is a representation of ventricular depolarization and contraction.
Changes in the QRS complex duration or morphology may indicate ventricular conduction
abnormalities and may be suggestive of underlying cardiac disorders.

v. ST Segment: Importance:

-The ST segment is critical for recognizing myocardial ischemia or damage. The ST segment
elevation or depression might be an early indicator of acute cardiac events such as myocardial
infarction.

vi. T Wave:

-Changes in T waveform, amplitude, or symmetry can suggest electrolyte imbalances, ischemia,
or other cardiac problems.

vii. QT Interval:
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- Importance: The QT interval is the time between ventricular depolarization (the start of the
QRS complex) and repolarization (the end of the T wave). Prolonged QT intervals have been
linked to an increased risk of arrhythmias, particularly torsades de pointes, which can lead to
potentially fatal ventricular arrhythmias.

viii. HRV Parameters:

- Significance: Heart rate variability (HRV) parameters, including standard deviation of NN
intervals (SDNN) and root mean square of successive differences (RMSSD), reflect the
autonomic nervous system's influence on cardiac rhythm. Changes in HRV can indicate
alterations in sympathetic and parasympathetic tone and may be associated with mobile phone
radiation exposure [5].

Understanding these ECG parameters and their significance is crucial for evaluating the potential
effects of mobile phone electromagnetic waves on cardiac electrical activity. Alterations in these
parameters may provide insights into the influence of mobile phone radiation on the
cardiovascular system and guide further research into the long-term health implications of
mobile phone usage.

Table 1:Summarizing the Literature Review

l?llc’). Paper Title Key Point Discussed Significance
Basandrai et al The influence of mobile phone | There were no significant changes in
1 ' radiation on ECG parameters ECG parameters after exposure to cell
(2017) . o
and cardiovascular health. phone radiation.
The power density of RF-EMW
9 Sajedifar et al. IThe Ieffect ofblqialtte:]y chell?r?:e fluctuates with battery charge levels,
(2019) EVels on Moblle phone K- emphasizing the significance of usage
EMW emissions.
patterns.
Effects of ELF-PEMF on ECG .
3 | Fangetal. (2016) | signals and frequency-domain | DI T EMF EXpoSUre causes minor
L changes in ECG signal frequencies.
characteristics.
The effect of mobile phone
Alhusseinv and radiation on ECG parameters in | In male patients with myocardial
4 Maieed (2)612) patients with ischemic heart ischemia, mobile phone radiation
J disease, taking gender prolongs the QTc interval.
differences into account.
Investigation into the influence | Acute mobile phone radiation
5 Oysu et al. (2005) of mobile phone radiation on exposure has little effect on auditory
auditory brainstem responses. brainstem responses.
The effects of 890-915 MHz After 30 days of EMF exposure, no
6 Meral et al. (2013) EMF on guinea pig ECGs were | significant changes in ECG results
studied. were identified.
Stress on the heart is caused by .
7 Alnasraui (2018) EMFs released by mobile qulle phone EMFs cause Stress,
which affects heart rate variability.
phones, as measured by HRV.
T-wave shape in surface ECG Transmural APD distribution
8 Okada et al. (2011) | and its relationship to APD influences T-wave morphology with M
dispersion are investigated. cells on the endocardial side.
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Sureshbalaii et al The effects of mobile phone Mobile phone radiation causes an
9 (2016) J ' radiation on HRV were increase in sympathetic tone, which
measured. affects HRV parameters.

The effect of mobile phone
radiation on spermatogenic
impairment and hormonal
profile was studied.

The study contradicts prior findings,
indicating that there is no major impact
on spermatogenesis.

10 | Malini (2017)

Here are the key important points and factors derived from the literature for your paper on the
impact of mobile phone electromagnetic waves on the human heart and ECG parameters:

1. Effects of Mobile Phone Radiation on ECG Parameters: Basandrai et al. (2017) conducted
a study that found no significant differences in ECG parameters in healthy individuals before and
after acute exposure to mobile phone radiation.

- This study implies that in healthy persons, acute exposure to mobile phone radiation may not
interfere with ECG characteristics.

2. Battery Charge Levels and RF-EMW Emissions: According to Sajedifar et al. (2019), the
power density of RF-EMW emissions from mobile phones fluctuates with battery charge levels.

- Understanding how battery charge levels affect RF-EMW emissions is critical for
determining exposure levels based on usage patterns.

3. ELF-PEMF Effects: Fang et al. (2016) studied the effects of ELF-PEMF on ECG signals and
discovered modest modifications in frequency-domain properties.

- This suggests that short-term ELF-PEMF exposure may modify the characteristics of ECG
signals, indicating that more research is needed.

4. Gender and Ischemic Heart Disease: Alhusseiny and Majeed (2012) found that mobile
phone radiation exposure significantly prolonged the QTc interval in male patients with
myocardial ischemia.

- Gender differences in the impact of mobile phone radiation on ECG parameters were
discovered, notably in people with pre-existing cardiac problems.

5. Auditory Brainstem Responses: Oysu et al. (2005) discovered that acute mobile phone
radiation exposure had no effect on auditory brainstem responses.

This implies that certain physiological consequences may be undetectable. using current
technology.

6. EMF Effects on Guinea Pigs: Meral et al. (2013) studied the effects of 890-915 MHz EMF
on guinea pig ECGs after 30 days of exposure and found no significant effects.

- Long-term cardiovascular consequences of EMF exposure necessitate additional research to
identify potential health hazards.
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7. Stress and EMFs: Alnasraui (2018) investigated the impact of stress on heart rate variability
(HRV) produced by EMFs radiated by mobile phones.

- EMFs caused stress, which influenced HRV and highlighted possible implications on the
autonomic nervous system.

8. T-Wave Morphology and APD dispersion: Okada et al. (2011) investigated T-wave
morphology in surface ECG and its relationship to APD dispersion.

- Transmural APD distribution, particularly with M cells on the endocardial side, altered T-
wave morphology, resolving the cellular origin of ECG waveforms issue.

9. HRV and Sympathetic Tone:

Sureshbalaji et al. (2016) investigated the effects of mobile phone radiation on heart rate
variability (HRV) and discovered increased sympathetic tone.

- The control of heart rhythm by the autonomic nervous system may be influenced by mobile
phone radiation.

10. Spermatogenic Impairment and Hormonal Profile:

- Malini (2017) investigated the effects of mobile phone radiation on spermatogenic
impairment and hormonal profiles. The study diverged from prior findings, indicating that
radiation had no substantial impact on spermatogenesis, underlining the difficulty in measuring
radiation impacts on numerous physiological processes.

These essential themes and considerations provide a detailed summary of the literature and its
implications for understanding the influence of electromagnetic waves from mobile phones on
the human heart and ECG values.
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Figure 2: Key points with color identification

Key Important Points from Literature (Pie Chart)
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Battery Charge Levels HRV and Sympathetic Tone

Effects of ELF-PEMF T-Wave Morphology

Gender and Ischemic Heart Disease Stress and EMFs

Auditory Brainstem Responses Effects on Guinea Pigs

Figure 2: Key points with color identification

4. Research gap and future implementation points:
4.1 Research gap:

Several major research studying the impact of mobile phone electromagnetic radiation on the
human heart and ECG parameters were emphasized in the review. However, certain significant
research gaps must be filled:
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1. Long-Term Effects: The majority of the studies examined concentrated on short-term
exposure to mobile phone radiation. Comprehensive study on the long-term effects of continual
exposure to electromagnetic waves emitted by mobile phones is lacking. Longer exposure
periods should be considered in future research to examine cumulative effects.

2. Diverse Populations: Many research focused on healthy people. Further research should
include people with pre-existing cardiac issues, people of varied ages, and people with varying
levels of vulnerability to electromagnetic radiation.

3. Variability in Mobile Phone Models: Because studies frequently used specific mobile phone
models, generalizing the findings to all sorts of mobile phones is problematic. To account for
potential changes in radiation emissions, future studies should include a broader range of mobile
phone models.

4. Mechanisms at Work: While some investigations found alterations in ECG values, the
underlying physiological mechanisms are yet unknown. A thorough understanding requires
research into the specific processes through which mobile phone radiation influences heart
function.

4.2 Future Implementation Points:

To address the identified research gaps and advance our knowledge in this area, future studies,
and implementations should focus on the following points:

1. Longitudinal Studies: Long-term, prospective studies should be conducted to examine the
cumulative effects of mobile phone radiation on the cardiovascular system. These studies should
include regular ECG monitoring and individuals should be followed for an extended length of
time.

2. Diverse Study Groups: Extend studies to include those with cardiac illnesses, youngsters,
the elderly, and others with variable electromagnetic wave sensitivities. This will aid in the
identification of potential risk factors and sensitive populations.

3. Multi-Model Assessments: Examine the consequences of various mobile phone models,
taking into account changes in radiation emissions, frequencies, and technology. This will give a
more complete picture of the influence on heart health.

4. Mechanistic Studies: Conduct detailed mechanistic research to determine how mobile phone
radiation affects heart function. This could entail cellular and molecular research to discover
specific pathways involved.

5. Safety Guidelines: Develop and revise mobile phone safety rules and recommendations,
particularly for persons who are at increased risk due to previous cardiac problems or other
causes.

6. Technological Solutions: Investigate the development of technology or smartphone
applications that can continuously monitor and reduce the potential health impacts of mobile
phone radiation.
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7. Public Awareness and Education: Raise public awareness about the potential effects of
mobile phone radiation and provide advice on how to reduce exposure. Individuals can be
empowered to make educated decisions about their mobile phone use through educational
programs.

8. Policy and Regulation: Collaborate with regulatory organizations to develop and implement
stronger rules for mobile phone radiation emissions, assuring customer safety.

We can improve our understanding of the influence of mobile phone electromagnetic waves on
the human heart and take preventive measures to protect public health by addressing these
research gaps and incorporating these points into future studies and activities.

Practical Research Methods for "Effect of Mobile Phone Electromagnetic Waves on Human
Heart and ECG Parameters" and Implementation Methods:

4.3 Research Phase:
1. Define Research Objectives:

- Define your research objectives clearly, including the precise aspects of the influence of
mobile phone electromagnetic waves on the human heart and ECG parameters that you intend to
investigate.

2. Literature Review:

- Conduct a thorough literature study to gain an understanding of current studies, methodology,
and findings in this discipline.

- Identify research gaps and relevant research fields.

3. Hypothesis Development: Develop testable hypotheses based on the gaps highlighted in the
literature.

4. Research Design: Decide whether the study will be experimental, observational, or
longitudinal.

- Determine the population for the study, sample size, and inclusion/exclusion criteria.
5. Data Gathering:

- Choose appropriate data collection methods and instruments, such as ECG devices, mobile
phone models, and exposure procedures.

- Make certain that ethical considerations, informed consent, and participant privacy are met.

6. Data Analysis: Using statistical and analytical methodologies applicable to your research
aims, analyze obtained data.

- Interpret the findings and reach conclusions.

7. Peer Review:
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- Send your research findings to professionals in the field for peer review in order to validate
your technique and outcomes.

The phase of Implementation:

8. Knowledge Dissemination: - To contribute to the scientific community's knowledge, publish
your study findings in peer-reviewed publications and present them at conferences.

9. Policy Advocacy: Advocate for evidence-based regulations on mobile phone radiation
emissions with policymakers and regulatory authorities.

10. Public Awareness: Create educational materials and campaigns to educate the public about
the potential risks and safety precautions associated with mobile phone use.

11. Technology Development: Work with technology specialists to create smartphone apps or
wearable devices that monitor and alert people to their levels of exposure.

12. Safety standards: Collaborate with healthcare professionals and organizations to develop
mobile phone safety standards and recommendations.

13. Longitudinal Studies: Consider long-term follow-up studies to determine the cumulative
impact of mobile phone radiation on cardiovascular health.

14. Multi-Model Evaluations: Extend your research to evaluate the effects of numerous mobile
phone models and technologies in order to provide thorough knowledge.

15. Mechanistic research: Conduct extensive mechanistic research, including laboratory
experiments, to elucidate the underlying biological mechanisms.

16. Ethical Considerations:

- Make certain that your study and implementations follow ethical norms, particularly when it
comes to participant consent and data privacy.

17. Collaborate: with researchers from many fields, healthcare professionals, and technology
specialists to bring a comprehensive view to your research and implementations.

18. Monitoring and Evaluation: - Constantly evaluate the impact of your public awareness
campaigns and technological deployments, and make required changes based on feedback and
emerging research.

19. Policy Impact Assessment: Determine the impact of your lobbying efforts on policy
changes and laws concerning mobile phone radiation.

20. Maintain an open feedback loop: with participants, experts, and stakeholders to enable
continuous improvements in research and implementation.

You can perform robust studies on the impacts of mobile phone electromagnetic fields by
following these practical methods waves on the human heart and ECG parameters and
implement measures to promote public health and safety based on your findings.
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5. Conclusion:

Finally, a thorough assessment of recent studies investigating the impact of mobile phone
electromagnetic radiation on the human heart and ECG parameters reveals numerous noteworthy
findings. The body of research demonstrates that short-term exposure to mobile phone radiation,
even when close to the heart, has no effect on the electrical activity of the human heart, blood
pressure, or sugar levels in healthy people. These findings provide reassurance about the safety
of mobile phone use in general.However, it is critical to recognize the need for additional studies
to fill specific gaps in our understanding. Future research will focus on long-term impacts,
potential dangers in vulnerable populations, and the impact of various mobile phone models.
Furthermore, mechanistic studies to elucidate the underlying biological pathways involved in any
observed effects are essential for a comprehensive understanding.

The papers examined also emphasize the necessity of considering gender-specific effects in
people with ischemic heart disease, as well as the need for more varied study populations. While
the present evidence suggests no significant risk, it highlights the significance of continuing
attention and research in this area, especially as mobile phone usage grows.During the
implementation phase, public awareness, policy lobbying, and technology solutions to promote
safe mobile phone usage are critical. Researchers, healthcare practitioners, policymakers, and
technology experts will work together to shape future standards and recommendations.

Overall, while the current body of evidence provides confidence in the safety of mobile phone
usage in terms of the human heart and ECG parameters, ongoing research and proactive
measures are required to ensure the well-being of mobile phone users, particularly in light of
evolving technologies and increased exposure.
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