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Letter to the Editor
Dear Sir,
There are some serious errors and gaps in the study
conducted by Australian Radiation Protection and
Nuclear Safety Agency (ARPANSA) and published as
‘Exposure to Radiofrequency Electromagnetic Fields
From WiFi in Australian Schools’ by Karipidis et al.(1)
First, the methodology employed for this study is
questionable. In 20 of the 23 schools, measurements
were taken in empty classrooms using only a single laptop and a WiFi router. This is far from the typical
exposure situation in classrooms full of students simultaneously using wireless devices. Microwave radiofrequency electromagnetic radiation (RF-EMR) levels in
active mode were signiﬁcantly higher than in the idle
mode (Figure 1 of Karipidis et al.), even with a single
laptop communicating with the router in 20 of 23 samples. Therefore, exposure levels could be even higher in
a typical classroom with 20–30 laptops or tablets in
operation, a router transmitting, and multiple transmitting mobile phones belonging to students and teachers
switched on. Measurements were only conducted with
students or teachers present in three classrooms. No
information was provided about how many devices were
connected to the router(s) in each of these three cases.
The authors’ claim of no signiﬁcant difference in RF
levels between empty classrooms and classrooms with
multiple users based on 20 vs. 3 samples is questionable. ARPANSA ought to repeat this exercise with all
23 classrooms in empty state compared with the same
in real life state with 20–30 devices actively connecting
to WiFi. It is also not appropriate to use an idling
WiFi router and a laptop (both actively emitting
RF-EMR) for the baseline measurements. Rather, measurements should have been conducted with the WiFi
system completely turned off to ascertain the background levels of exposure and subsequently with the
WiFi system turned on. Three sets of data should have
been provided: background (WiFi off), idle (WiFi ON
but not actively communicating) and active (20–30
devices actively using WiFi). Only in this way could the
real contribution of WiFi in the classrooms be assessed.
The measurements in the study are not necessarily
representative of exposures to which children might
typically be exposed from wireless devices in schools.
Karipidis et al. reported total RF-EMR exposure
maxima (from different sources) of 2.2 × 10−3 W/m2
inside classrooms. These levels are lower than those
reported in the UK and NZ studies discussed in
Karipidis et al. The UK study found a maximum of
1.8 × 10−2 W/m2 (2.6 V/m) at 1 m from a single laptop(2) while the NZ study reported 4.7 × 10−2 W/m2
at 0.3 m from one(3). The differences are likely due

greater distances chosen from emitting devices and
varying output power of different devices. Karipidis
et al. also did not explain why they conducted 1 min
measurements as opposed to the standard practice (as
per ARPANSA RPS3 and ICNIRP guidelines) of
averaging readings over 6 min. Longer exposure measurements would be more reliable. It is interesting to
note the highly variable RF-EMR exposure from a
laptop in normal use during a 60 min period as
depicted in Section 4.3.2 of the New Zealand study(3).
Secondly, the interpretation of data is inaccurate.
When the RF-EMR levels measured by Karipidis
et al. are compared with levels associated with biological effects in scientiﬁc studies, it is not possible to
exclude potential adverse health effects—both physical and psychological. Damage to human sperm
has been demonstrated when kept close to a WiFienabled laptop computer for just 4 h at RF-EMR
exposure levels 4.5 × 10−3–1.1 × 10−2 W/m(4)—similar
to levels reported at Australian schools by this
ARPANSA study. These ex vivo sperm samples were
maintained at 25°C with cooling to make sure any
effects would not be based on heating effects.
Headache and cognitive impairment have been
reported at maximum RF exposure of 4.1 × 10−3 W/m(5),
activation of stress responses has been found at 2.1 ×
10−3 W/m(6), neuro-psychiatric problems including
headache, dizziness, tremor, sleep disturbance and
depressive symptoms have been reported at 5.4 × 10−2(7),
while irritability, poor concentration along with a
host of other symptoms of ‘microwave syndrome’ at
1.1 × 10−3 W/m(8, 9). Furthermore, an increased cancer
mortality rate near mobile phone base stations
(MPBS)(10) and higher risk of childhood leukemia
near radio transmitters(11) have been reported at
comparable exposure levels. These needed to be
addressed in any meaningful study of RF-EMR
exposure in schools. Even if a measured level is a
very small fraction of the ICNIRP guidelines, that
cannot assure safety if there are biological effects
occurring at or below that level of exposure.
Comparing the measured exposure levels to levels
that have been found to be associated with biological/health effects in credible scientiﬁc studies
and proper risk evaluation by multidisciplinary
experts should have been done.
Karipidis et al. reported a maximum RF-EMR of
3.4 × 10−4 W/m2 in the school yard. This may not
necessarily be typical for a lot of schools. Karipidis
et al. failed to explain how the schools were selected
for the study without bias. Geographical location can
highly inﬂuence the ambient RF-EMR levels. For
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example, a school in close proximity to a high powered
radio/TV transmitter which are relatively rare, or more
common MPBS, would have higher or similar RF
exposure from those external sources compared to
internal WiFi, whereas a school away from such external transmitters would have internal WiFi and other
wireless devices such as DECT cordless phones as the
major source of exposure. Therefore, the statement ‘the
exposure from WiFi is typically comparable or lower to
other common sources in the environment’ is highly
unlikely to be an accurate general statement. Taking an
example of a Sydney school, before a MPBS was
installed 100–200 m from this school (disregarding the
Department of Education NSW policy guideline of a
500 m clearance), the ambient RF-EMR in 2013 was a
low 3 × 10−7 W/m2 despite good radio/TV/mobile
reception that existed at this location (author’s unpublished data, measured with a GIGAHERTZ HF38B
tri-ﬁeld RF EMF meter measuring 800 MHz–2.7 GHz
frequency range, taken as 6-min average maximum
measurements). At this time, the school’s WiFi system
and internal wireless devices appeared to be the main
RF-EMR exposure contributor internally with a maximum RF level at 0.04 W/m2 which was 133 333 times
higher than ambient level in the school yard. However,
following the installation of the MPBS, maximum
exposure from the MPBS alone in the school yard is
estimated to be 0.075 W/m2 as per data provided by the
telecom industry(12), i.e. 250 000 times higher than
ambient level that existed in 2013. This external level is
higher than the internal levels largely contributed by
WiFi. In line with this industry estimated maximum
exposure, recent spot measurements in the school yard
have measured 2 × 10−2 W/m2 (unpublished data), i.e.
66 666 times higher than what was measured in 2013
with the same instrument. This example indicates that
both internal transmitters such as WiFi and external
transmitters such as MPBS have largely increased RFEMR exposure at schools in recent years. It would be
inaccurate to imply that RF-EMR levels emanating
from WiFi in schools are comparable to what is in the
environment. Microwave RF-EMR is entirely manmade for telecommunications and surveillance and
human exposure has highly and rapidly increased, particularly over the last couple of decades. The measured
RF exposure levels must be considered with fact that
natural background levels of RF-EMR in our living
environment without the artiﬁcial RF generated for
wireless communications are below 10−15 W/m2(13).
Last but not least, it is necessary to express serious
concerns about the conclusions of this paper that
could be misleading. The authors’ claim ‘the results
of this study showed that children’s exposure to RF
ﬁelds from WiFi in schools is several orders of magnitude below exposure reference levels recommended
by international guidelines for protection against
established health effects’ is apparently aimed to
assuage public concern without objectively

evaluating the scientiﬁc evidence or addressing differences in guidelines. ARPANSA standards based
on the guidelines of the International Commission
on Non-Ionizing Radiation Protection (ICNIRP) are
less stringent/protective than standards of some
countries by 10–1000 times. There is no scientiﬁc
consensus on safe levels of RF internationally, and
instead, there is intense debate on the topic as biological effects have been demonstrated to occur
below even the most stringent current standards.
Based on the scientiﬁc ﬁndings of biological/health
effects that have been found to be induced by or
associated with currently permitted RF-EMR exposures, 225 EMF scientists from 41 countries have
petitioned the UN and the WHO(14) urging measures
to protect public health.
Moreover, reputable scientiﬁc organizations such as
the US National Toxicology Program(15), US Environmental Protection Agency(16), American(17) and the
European(18) Academies of Environmental Medicine
have expressed concern as thermal guidelines cannot
protect against non-thermal and long-term effects, the
latter even published guidelines in 2016 for the prevention, diagnosis and treatment of EMF-related illnesses.
With irrefutable scientiﬁc evidence of biological effects
including deleterious cellular effects such as oxidative
stress(19), DNA damage(20) and sperm damage(21), disruption of voltage-gated calcium channels(22) as well as
physiological and biochemical changes in the brain
demonstrated by EEG(23), changed metabolism(24) leaky
blood brain barrier(25) and ADHD-like pathology(26)
under non-thermal levels of exposure permitted by current ‘safety’ standards, potentially leading to serious
chronic health consequences such as cancer(27), Karipidis et al. should not have simply checked compliance with ICNIRP guidelines.
An independent international expert panel of 29
from 10 countries reviewed the scientiﬁc literature on
biological/health effects of RF-EMR and recommended a threshold of 1 × 10−3 W/m2 (0.6 V/m) for
outdoor exposure in 2007 in the Bioinitiative Report(28)
which was adopted as an immediate precautionary
indoor target along with 1 × 10−4 (0.2 V/m) as a
medium-term target by the European Parliament in
2011(29), with particular attention to reducing children’s exposure in schools by replacing WiFi and
other wireless devices with wired options at schools.
ARPANSA’s readings at schools exceed these biologicallybased proposed safety thresholds. Importantly, due to
emerging evidence of biological interference at much
lower levels of exposure, the Bioinitiative working
group revised their guideline making it more stringent in 2012, recommending around 3 × 10−5 W/m2
(0.1 V/m). It is disappointing that Karipidis et al. did
not address these opposing expert views based on
research ﬁndings and instead continued to promote
ICNIRP guidelines that only takes into account
acute heating effects.
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The above quoted statement also implies that
ICNIRP guidelines can assure protection from all
adverse health effects without explaining what they
meant by ‘established’ health effects. This failure to
disclose to the Australia public that ICNIRP
guidelines that allows up to 10 W/m2 would only
protect against health effects established to be arising
out of thermal effects appears disingenuous. These
facts are essential for a robust scientiﬁc discussion
on this topic which is lacking at present in Australia
and also at the World Health Organization.
The ICNIRP, an NGO of 14 self-appointed members frequently with conﬂicts of interest(30), have no
public accountability for their guidelines. A former
chairman of ICNIRP, Professor Paolo Vecchia made
their position clear in 2008: ‘The ICNIRP guidelines
are neither a mandatory prescription for safety, the ‘last
word’ on the issue nor are they defensive walls for
Industry or others’(31). ICNIRP has also admitted that
their guidelines for non-ionizing radiation (including
RF-EMR) may not provide adequate protection to
more sensitive individuals: ‘Different groups in a population may have differences in their ability to tolerate a
particular NIR exposure. For example, children, the
elderly and some chronically ill people might have a
lower tolerance for one or more forms of NIR exposure
than the rest of the population. Under such circumstances, it may be useful or necessary to develop separate guideline levels for different groups within the
general population, but it may be more effective to
adjust the guidelines for the general population to
include such groups’(32). Unfortunately, it appears that
ARPANSA is following the ICNIRP guidelines as a
mandatory prescription of safety without adjusting the
guidelines to avoid biological effects, and in doing so,
risking health of Australians.
In conclusion, contrary to the assurances implied
by Karipidis et al., existing scientiﬁc evidence clearly
indicates that there are potential health risks for students and staff from microwave RF-EMR exposure
levels found at schools from internal and external
wireless infrastructure. ARPANSA should immediately recommend that schools use wired Internet
instead of WiFi as several responsible government
agencies in other parts of the world have already
done to reduce exposure of children, a sensitive
population that need particular protection.
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