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Are Cell-Phone and Other Digital Devices Safe To Human Health?

Md. Nurul Amin’

Last two decades have experienced tremendous
growth in communication technology. With the
advent of digital technology, we can now
communicate to any parts of the world by just
touching the screen of the cell-phone. Keeping
pace with the communication technology, the
world’s economy is growing faster. However, these
digital devices are not without side-effects.
International Agency for Research on Cancer
(IARC) published cancer risks from Radiofrequency
(RF) radiation. Human epidemiological studies
gave evidence of increased risk for glioma and
acoustic neuroma with exposure to RF radiation.
RF radiation was classified as Group 2B, a possible
human carcinogen. Further epidemiological, animal
and mechanistic studies have strengthened the
association. Besides, the carcinogenic effect of
non-ionizing radiation emitted from cordless digital
devices, numerous health effects have already
been claimed to occur. Animal model studies
showed that long-term exposure of 2.4 GHz RF
emitted from Wi-Fi (2420 pW/kg, 1g average)
affects some of the reproductive parameters of
male rats (head defects of sperms and weight of
the epididymis) suggesting that Wi-Fi users should
avoid long-term exposure of RF emissions from
Wi-Fi equipment.t

Individuals sensitive to electromagnetic fields
often experience cognitive impairments which they
believe are due to exposure to RF. Furthermore,
they complaint of headache and perceive that such
symptom is caused by the RF EMF exposure.?
Headache is an important warning sign that body
temperature is rising to a risky level suggesting
that when RF heats body tissues, body temperature
and other vital physiological parameters such as
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heart rate and blood pressure may change.® In
spite of this, most countries have taken little or no
measure to reduce exposure and educate people
on health hazards from RF radiation. On the
contrary ambient levels have increased* causing
concern about its impact on human health. With
the increasing use of third generation (3G) mobile
phones, social concerns have arisen concerning
the possible health effects of radio frequency-
electromagnetic fields (RF-EMFs) emitted by mobile
phones in humans.® With new technology,
increasing environmental exposure levels are
found as in measurements of ambient RF radiation
at Stockholm Central Station and Stockholm Old
Town in Sweden.*®

The exposure guideline used by many agencies
was established in 1998 by the International
Commission on Non-Ionizing Radiation Protection
(ICNIRP) and was based only on established
short-term thermal (heating) effects from RF
radiation neglecting non-thermal biological effects.
The heating effects arise when radiation is so high
that it warms up the whole body by 1°C or more
after 30 min exposure at 4 W/kg specific
absorption rate.”

Association between radiofrequency emissions and
cancer risk has become a much talked-about issue
among the medical community these days.
Epidemiological studies provided supportive
evidence of increased risk for head and brain
tumours, i.e., acoustic neuroma and glioma. RF
radiation from devices that emit non-ionizing RF
radiation in the frequency range 30 kHz-300 GHz,
is a Group 2B, i.e. a 'possible’, human carcinogen.®®
Later studies have corroborated these findings and
have thus strengthened the evidence.%!3 For
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children this risk may be accentuated because of a
cumulative effect during a long lifetime use.'*
Developing and immature cells can also be more
sensitive to exposure to RF radiation.*> An animal
model study report was released from NTP under
the NIH in USA (the largest ever animal study on
cell phone RF radiation and cancer).® An increased
incidence of glioma in the brain and malignant
schwannoma in the heart was found in rats.
Acoustic neuroma or vestibular schwannoma is a
similar type of tumour as the one found in the
heart, although benign. This animal study
supported human epidemiological findings on RF
radiation and brain tumour risk.*3

Another concern whether radiofrequency emission
tells on fertility is also a debatable issue. An animal
model study was carried out to investigate long-
term effects of radiofrequency radiation (RFR)
emitted from a Wireless Fidelity (Wi-Fi) system on
testes.! The study was carried out on 16 Wistar
Albino adult male rats by dividing them into two
groups such as control (n = 8) and exposure (n =
8). Rats in the exposure group were exposed to
2.4 GHz RF radiation for 24 h/d during 12 months
(1 year). The same procedure was applied to the
rats in the control group except the Wi-Fi system
was turned off. The study demonstrated increased
abnormal morphology (head defects) of the
sperms in the exposure group compared to the
control group (p<0.05), while weight of the
epididymis and seminal vesicles, seminiferous
tubules diameter and tunica albuginea thickness
were decreased in the exposure group (p<0.01, p
<0.001, p<0.0001). Although the study suffers
from small sample size, the significant difference
in outcome between the study and control group
indicates that long-term exposure to Wi-Fi may not
be safe to reproductive health.

The possible effect of radiofrequency emissions on
behavioral symptoms has created immense
dispute in the last few decades. The number of
people  with  self-reported electromagnetic
hypersensitivity (EHS), who complain of various
subjective symptoms such as headache, dizziness
and fatigue, has also increased during the last
couple of decades. However, the origins of EHS
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remain unclear. Cross-sectional survey studies in
different countries have reported that EHS
subjects experience non-specific subjective
symptoms (e.g., headache, dizziness, fatigue,
sleep disorder) associated with EMF exposure:
1.5% in Sweden,'” 3.2% in California® and 5% in
Switzerland.®® For some individuals, the symptoms
can have lifestyle-changing consequences.?°

Exposure to radio-frequency and cognitive effect is
also no less disputed issue. Malek and associates?!
in an experimental study on 200 subjects,
however, demonstrated that there is no significant
effect of short-term GSM (Global System for
Mobile Communication) and UMTS (Universal
Mobile Telecommunications System) on body
temperature (BT) and blood pressure indicating
that body temperature and blood pressure are not
affected by short term GSM and UMTS. But it is still
believed that the existence of RF-EMF exposure
effects from the mobile phones, Wi-fi and their
base stations have not been rigorously tested to
show their adverse consequences with scientific
certainty.

The basis for limiting exposure according to
ICNIRP is that 'Only established effects were used
as the basis for the proposed exposure
restrictions. Induction of cancer from long-term
EMF exposure was not considered to be
established, and so these guidelines are based on
short-term, immediate health effects such as
stimulation of peripheral nerves and muscles,
shocks due to elevated tissue temperatures
resulting from absorption of energy during
exposure to EMF. In the case of potential long-
term effects of exposure, such as an increased risk
of cancer, ICNIRP concluded that available data are
insufficient to provide a basis for setting exposure
restrictions, although epidemiological research has
provided suggestive evidence of an association
between possible carcinogenic effects.??

A Fact Sheet from World Health Organization
issued in June 2011 shortly after the IARC cancer
classification in May 2011 stated that 'To date, no
adverse health effects have been established as
being caused by mobile phone use.” In the WHO
Fact Sheet it was also stated that "WHO will
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conduct a formal risk assessment of all studied
health outcomes from radiofrequency fields
exposure by 2012. Why WHO was so keen to make
a new risk evaluation shortly after the IARC
evaluation. The statement was not based on
scientific evidence at that time on a carcinogenic
effect from RF radiation. And it was hardly
expected that new studies would be published in
short time changing the classification of RF
radiation as a possible, Group 2B, human
carcinogen. Considering the WHO statement of 'no
adverse health effects' the aim might have been to
undermine the IARC decision and give the telecom
industry a 'clean bill' of health.** It might, however,
be argued that as a result of the IARC
classification, it was necessary for WHO to also
look at other effects, and not just tumours.

Therefore, there is an urgent need to study the
issue so as to shed some light on safety of mobile
technology. It is also of utmost need to determine
the level of radiofrequency emitted from mobile
phones and whether the exposure level is too far
that recommended by ICNIRP. Such studies will be
of much help for making recommendation to the
concerned legislative authority of the Govt. to
constantly monitor the RF radiation exposure from
the mobile phone, Wi-fi and other digital devices
and their base-stations to keep people safe from
their harmful effect.
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