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Discussing mobile phone
safety with young people
Abstract
The UK Chief Medical Officers recommend that children and young
people under the age of 16 years use mobile phones for essential
purposes only. But many young people use their mobile or smart
phones throughout the day and keep them switched on close to
their bodies during the night. Simple steps to reduce exposure to the
electromagnetic fields emitted from wireless gadgets may help to
protect long-term health. Raising awareness of wireless technology
safety allows young people to make informed choices and to take
responsibility for this area of their health and wellbeing.
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ost teenagers now own a mobile or smart phone,
as do an increasing number of those aged 5
years and up (Ofcom, 2011). Teenagers appear
to prefer texting to calling. In the US, in 2010, an average
teenager would send more than 3 000 texts and spend 646
minutes speaking on his/her phone per month (Nielson,
2010). Use also includes accessing the internet, e-mailing,
taking photos, playing games, listening to music and
downloading files or applications. The UK Chief Medical
Officers (DH, 2011) and NHS Choices (2010) recommend
that children and young people use a mobile phone only if
absolutely necessary or for essential purposes, and to keep
calls short. Either these messages are not getting through,
or they are to a great extent being ignored.
Children and young people are considered to be at
increased risk of any potential adverse effects from
the microwave, radiofrequency electromagnetic fields
emitted from mobile communication devices. Children
are predicted to absorb more microwaves into their brains
and bodies than adults do (around 900% more into bone
marrow (Christ et al, 2010)). Young people’s bodies are
still developing, their cells are dividing more, they have
thinner skulls and their brains are more conductive.
In May 2011, the Council of Europe called on
governments to put in place information and awarenessraising campaigns on the risks of potentially harmful longterm biological effects of radiofrequency electromagnetic
fields on human health, especially targeting children,
teenagers and young people of reproductive age (see
Further information).
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Discussions with young people in school could begin
with asking how they currently use their gadgets (if they
have them), providing some evidence for safety concerns,
and positive steps that could be taken to reduce microwave
exposures. Suggestions are listed in Table 1.

Evidence for safety concerns
Decreased fertility

Several studies have found that as men’s use of a
mobile phone increases, their sperm count, sperm
motility, sperm viability and numbers with normal shape
decreases (Vignera et al, 2011). For example, Agarwal et
al (2008) found a 19% decrease in normal sperm shape,
a 31% decrease in sperm count and a 13% decrease in
motility for men who used a mobile phone for 2–4 hours
a day compared to non-users. Human sperm in the
laboratory also respond to mobile phone electromagnetic
fields with decreased motility, viability and increased
free radicals (or oxidative stress). Even exposures to
a mobile phone signal for 5 minutes decreases sperm
motility (15% increase in non-motile sperm (Erogul et
al, 2006)). Mobile phone electromagnetic fields can also
damage human sperm DNA, the genetic material used
to produce the next generation of children (De Iuliis
et al, 2009). Low strength signals from a mobile phone
in standby for several hours a day can decrease sperm
count (61%), sperm motility (11%) and the diameter
of the seminiferous tubules in rabbits after 8–10 weeks
(the time taken for new sperm to develop (Salama
et al, 2010)). In standby a mobile phone still emits
radiofrequency pulses to communicate with nearby base
stations. Avendaño et al (2010) found that human sperm
placed next to a Wi-Fi-enabled laptop for 4 hours had
fragmented DNA and an increase in sperm immotility.
[The 6 fertility percentages above have been calculated
by the author from the data available in the articles as
referenced. Other data are quoted directly by the author
from the referenced articles.]
Several fertility researchers, including De Iuliis et al
(2009) and Avendaño et al (2010) have recommended
that males should not keep their phones in their trouser
pocket or hold their phones or wireless computers near to
reproductive organs. The Radiation Research Trust has a
‘Save the Male’ campaign, calling for men not to keep their
mobile phones in their pockets (Figure 1).
The Vienna Medical Association has warned that sending
text messages under the school desk could damage fertility
(Wiener ärztekammer, 2005). A recent survey and census
of mobile phone use by pupils in schools (aged 10–14
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years) found that a large proportion of young people were
ignoring the mobile phone rules (Redmayne et al, 2011).
A total of 43% of the pupils admitted to the private use of
a mobile phone in class and 42% reported texting from
inside a pocket up to 120 times a day. Furthermore, 54%
of pupils carried a mobile phone switched on in their
pocket for at least 6 hours a day. The authors stated that
(Redmayne et al, 2011):
‘There is sufficient evidence, supported by
recommendations from fertility researchers and
governmental bodies, to make it advisable for
schools to have and enforce policies that remove
cell phones from students’ pockets during school.’
For this teachers would need to be aware of and support
school policy. School nurses could assist by explaining
safety concerns to students, parents and teachers.
For females, there is the potential for damage to DNA
in the ovaries following microwave exposures, although
data is lacking. Divan et al (2010) found that using a
mobile phone while pregnant was associated with an
increased risk of behavioural problems in the children
at age 7 years; mobile phones can increase foetal heart
rates in utero (Rezk et al, 2008). In rats, mobile phonelike exposures during pregnancy have altered organ
development (Pyrpasopoulou et al, 2004), decreased
the number of cells in some brain regions (Odaci et al,
2008) and reduced the number of ovarian follicles in
female offspring (Gul et al, 2009). Injection of blood
serum from microwave-treated rats into pregnant rats
increased offspring mortality and delayed development
(Lyaginskaja et al, 2010).

Changes in the brain

Electroencephalogram (EEG) recordings have shown that
mobile phones can alter human brain activity. Signals
from Wi-Fi transmitters also alter electrical activity in
the brain of young adults and decrease a measure of
attention in young men when carrying out a memory
task (Papageorgiou et al, 2011; Maganioti et al, 2010).
Electrical activity is not only central to brain function, but
it also influences brain development.
Results from studies with mobile phones on human
cognition have been mixed, with some finding decreased
reaction times, some improved responses and others no
effect (Fragopoulou and Margaritis, 2010). In animals,
controlled mobile phone exposures over time have
been found to decrease learning and memory abilities
(Fragopoulou and Margaritis, 2010), even from as little
as 2 hours a week (Nittby et al, 2008). A single 2 hour
exposure to a mobile phone was associated with damaged
neurones in the brain of rats, and an increased movement
of molecules into the brain through the blood-brainbarrier (Salford et al, 2010).
There is evidence that mobile communication
technologies may have adverse effects on brain
development, cognition and long-term brain health.
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Figure 1. ‘Save the Male’ campaign poster

Blood and electrohypersensitivity

Mobile phone signals can trigger a range of immune
responses (Johansson, 2009) as well as other changes
within the blood and circulatory system. For example,
mobile phones can decrease the ability of human
haemoglobin to carry oxygen in the blood by altering its
molecular structure (Mousavy et al, 2009).
Havas et al (2010) found that some individuals
experience abnormally high and irregular heart rates close
to cordless phone base stations (Havas et al, 2010). Some
people describe increased sensitivity to electromagnetic
fields (electrohypersensitivity), with symptoms such as
headaches, dizziness, nausea and rashes. While there
are differing views on electrohypersensitivity in the
scientific literature, there is evidence of clear responses
to an electromagnetic field under carefully controlled
and blind conditions (McCarty et al, 2011). Further,
well-designed studies are needed to better understand
this heterogeneous condition. It is worth being aware
that some young people may feel ill close to wireless
communication technologies.

Tumours

In May, the World Health Organization, International
Agency for Research on Cancer, classified radiofrequency
radiation as a possible human carcinogen (Baan et al, 2011).
A number of studies now find an increased risk
of certain head tumours associated with the use of
mobile phones for greater than 10 years (Hardell, 2010).
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Table 1. Safety tips for students
Limit your use of a mobile, smart or cordless phone as much as
possible. Use a wired landline phone or wired internet connection
when you can. Wired is safest.
Completely switch off mobile or smart phones and Wi-Fi transmitters
when not in use. Wi-Fi can be switched off on a laptop, tablet
computer, or notebook when it is not needed, as can wireless routers.
Keep your phone away from you. If you use a mobile phone for
calls, use an air tube headset or speakerphone mode. Mobile phone
manuals ask you to keep phones away from the head and body.
Texting is safer, but hold the phone away from you.
Do not carry your mobile/smart phone on your body, in your pockets
or bra. You could put it in a bag. Do not place your phone under
your pillow at night or keep it next to your bed unless it is completely
switched off (not in standby). Do not place Wi-Fi-enabled computers
on your lap, sit away from them.
Not at full power. When dialling a number, using a mobile in a moving
vehicle, or when the signal is poor, the phone is transmitting at full
power. Hold the phone away from you until a connection is made.
Wait until you have a strong reception before making a call.
Help to look after your friends and family. Call them on their wired
landline number, to reduce their use of wireless phones. Cordless
phone base stations emit microwaves 24 hours a day, even when
the phone is not in use. Place the base station away from where
you sit, sleep or spend a lot of your time (or replace with a wired
one). Do not give younger children your mobile or smart phone
to use. Try to keep a few metres away from others while on a
wireless phone.
Sources: Based on NHS Choices (2010), Vienna Medical Association (Wiener
ärztekammer, 2005), International Commission for Electromagnetic Safety (2010)
and the Environmental Health Trust (2010)

Significant increases have been found for cancers of
glial cells in the brain, cancers of the auditory nerve,
cancers of the salivary glands and eyes (Hardell, 2010;
Yakymenko et al, 2011). Hardell and colleagues found
increased tumour risks from both mobile phone and
cordless phone use for more than 10 years, but the
highest risks were in young people who had used a
wireless phone for at least a year and who started under
the age of 20 years. In a recently reported Danish study,
no increased risks of brain tumours were found for early

Key Points
nn Discussing mobile phone safety with young people allows them to
make informed choices.
nn Positive steps can be taken to reduce exposure to microwave
electromagnetic fields.
nn School nurses can support and recommend safe technology policies
in schools by explaining health concerns to students, parents and
teachers.
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mobile phone subscribers (Frei et al, 2011), although the
study had serious limitations (BMJ, 2011).
Heated debates have taken place over methodological
errors and possible study biases. Ongoing studies aim
to address some of these issues. Yakymenko et al (2011)
concluded that:
‘... a number of reports revealed that under
certain conditions the irradiation by low intensity
microwaves can substantially induce cancer
progression in humans and in animal models’.
Mobile phone radiation and other microwaves have
damaged human and animal DNA in approximately 50%
of studies (Ruediger, 2009). Even at a distance of up to
90 cm a mobile phone signal can damage DNA and
fertility in fruit flies (Panagopoulos et al, 2010).
We do not yet know whether texting or using Wi-Fi
will increase the risk of cancer. That DNA damage can
occur in human cells next to a wireless laptop raises the
possibility that Wi-Fi may also be potentially carcinogenic
(Avendaño et al, 2010).

Conclusions

More research is needed into the safety of microwaveemitting technologies. We need to understand more
about long-term effects and the safety of low-strength
signals. We need to understand further why wireless
communication technologies affect the body only under
certain conditions and not others, as some studies have
found no effects.
There are strong social pressures to use ‘smart’
technologies, as well as effective marketing campaigns,
and economic, political and commercial drivers. This is a
complex and controversial area where potential conflicts of
interest need to be taken into account. The precautionary
principle is to be used when there is scientific uncertainty,
but enough evidence to justify taking action to protect
human health, when doing nothing may potentially result
in serious harm.
Discussing safer practices with young people is not
intended to alarm or worry them, but to help them take
positive actions where they can. We do not have control
over all microwave exposures in our environment but even
small steps may make a substantial difference in health
outcomes. Keeping the transmitters in the gadgets away
from the body and switched off whenever possible could
help. Young people need to know that it is OK to choose
wired communication technologies as their future health
BJSN
and wellbeing is important.
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