Hazards of Cell Phones and Cell Phone Towers to the Health of Children: A Technical
and Policy-Oriented Review

Executive Summary

Children experience higher biological absorption of radio-frequency electromagnetic fields
(RF-EMF) from both cell phones and cell phone towers due to anatomical and biological
developmental factors. A growing body of peer-reviewed research demonstrates oxidative
stress, cognitive impairment, sleep disruption, and tissue-level biological changes at
exposure levels relevant to real-world use.’

These findings raise significant policy concerns because U.S. RF-EMF exposure limits were
setin 1996, based on adult male models, and do not account for children’s vulnerability.

International health agencies increasingly recommend precautionary measures,
including limiting children’s exposure, restricting tower placement near schools, and
updating exposure standards. This paper synthesizes the scientific evidence and outlines
policy implications.

1. Introduction
Children today are exposed to RF-EMF from two primary sources:
1. Personal wireless devices (cell phones, tablets, wearables)

2. Environmental infrastructure (cell towers, small-cell 5G nodes, Wi-Fi access
points)

Because children’s bodies differ structurally and developmentally from adults, they absorb
significantly more RF energy at the same exposure level.? The scientific literature
documents biological effects at non-thermal exposure levels, challenging the assumption
that only heating effects matter.

Policy relevance: Schools, municipalities, and state agencies increasingly face decisions
about tower siting, wireless infrastructure, and children’s device use. This review provides
the evidence base needed for informed policy.

2. Biological Vulnerability of Children

Children are not “small adults.” Their physiology increases RF-EMF absorption and
sensitivity.

2.1 Anatomical Factors

o Thinner skulls allow deeper RF penetration.®



« Higher water content in brain and tissues increases conductivity.*
« Smaller head size results in proportionally greater whole-brain exposure.®
2.2 Developmental Factors

+« Rapid synaptic development and myelination increase susceptibility to oxidative
stress.

¢ Immature immune and endocrine systems may respond differently to RF-induced
stressors.

Footnote 1: Studies using MRI-based child head models show RF penetration up to 2x
deeper in children than adults. ®

3. Hazards of Cell Phone Use in Children
3.1 Oxidative Stress and Cellular Damage
Multiple controlled studies demonstrate that RF-EMF exposure induces:
o Reactive oxygen species (ROS) production
 DNA strand breaks
¢ Inflammatory cytokine changes
¢ Mitochondrial dysfunction

A 2021 meta-analysis of 100+ studies concluded that RF-EMF exposure “induces oxidative
stress in biological systems.”®

Footnote 2: Oxidative stress is a precursor to neurodevelopmental disorders, metabolic
dysfunction, and chronic inflammation.

3.2 Cognitive and Neurological Effects

Children’s brains show measurable functional changes after RF exposure:
o Altered EEG alpha wave activity during phone use’
o Impaired working memory and attention in heavy phone users®
« Behavioral changes linked to prenatal and early-life RF exposure®

A longitudinal study of 2,300 adolescents found that higher cumulative RF exposure
correlated with slower development of figural memory, a function localized in the right
hemisphere.®



Footnote 3: These effects occurred at exposure levels below FCC limits.
3.3 Sleep Disruption
RF-EMF exposure is associated with:
¢ Reduced melatonin
¢ Increased sleep latency
¢ Nighttime arousals and restlessness
Children who sleep with phones near their heads show significantly worse sleep quality.™
3.4 Organ-Level and Metabolic Effects
Animal and human studies report:
 Liver enzyme elevation after chronic RF exposure”’
o Pancreatic tissue changes and glucose dysregulation™
o Ocular surface inflammation in heavy device users"
These findings indicate systemic biological responses, not merely localized heating.
4. Hazards of Cell Phone Towers Near Children
4.1 Elevated Environmental Exposure

Children in schools near towers experience continuous, involuntary exposure.

A study of kindergarten children found that those near towers had 3% higher total RF
exposure than those farther away.14

4.2 Cognitive Impairment from Tower Proximity

A controlled study of 217 students (ages 13-16) exposed to tower radiation for two years
found:

¢ Impaired motor skills
¢ Reduced spatial working memory
e Attention deficits

These impairments were significantly worse in students exposed to higher RF levels
(10.021 pW/cm?).”®



Footnote 4: Exposure levels in this study were below many U.S. school-site tower
emissions.

4.3 Long-Term Health Concerns
Epidemiological and mechanistic studies suggest:
« Increased oxidative stress in populations near towers'®
e« Higherrates of headaches, sleep problems, and concentration issues’’
e Possible cancer risk from long-term low-level exposure (IARC 2B classification)'®

While causation is not definitively established, the evidence supports precautionary siting
policies.

5. Regulatory Gaps and Policy Implications
5.1 Outdated U.S. Exposure Limits
FCC limits were set in 1996, based on:
e AG6°2” 220-lb adult male model
¢ Thermal effects only
¢ No consideration of children, chronic exposure, or non-thermal mechanisms
International standards (ltaly, Switzerland, Belgium) are 10-100x stricter.
5.2 Policy Recommendations
Based on the evidence, policymakers should consider:
A. School and Community Protections
¢ Minimum 1,500-foot setbacks for towers near schools
e Prohibition of small-cell 5G nodes on school property
¢ RF exposure mapping for school districts
B. Child-Focused Device Policies
e Limit phone usein early grades
¢ Require airplane mode during storage
¢ Promote speaker mode and texting over calling

C. Regulatory Reform



Update FCC limits to reflect child physiology
Require child-specific SAR testing

Mandate public disclosure of tower emissions

6. Conclusion

The scientific evidence demonstrates that children are biologically more vulnerable to

RF-EMF exposure from both cell phones and cell towers. Numerous studies document

oxidative stress, cognitive impairment, sleep disruption, and tissue-level changes at

exposure levels relevant to real-world use.

Given the outdated nature of U.S. exposure limits and the growing body of evidence,

precautionary policy measures are justified and necessary to protect children’s health.
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