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177 IARC 9w (Monograph)a1o1oi1 95017 0°01°° N 013102 0*100n:
.07 INIRY 7owna

17 0P1 ¢ (1 — Carcinogenic to humans)ax 2% juIon .1
TP (TR T3 NIIY) MW A0 NIH AR IRWI 772 2°990)
W NP 1D 71 DIIRR IPY MIn math UV) 2avio xauhix
n121%) Wy ,voaoKX ,(Coal tar pitch — 3547187 X "1D°87 7MW NoT
,(Wood dust — 62)py pax ,’>r7 *vun Yw nwbs (72000 Py~
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MEP2 MNP Mpwn MY21 w 3Mmvpa MYPoIn nenpovn
,N1219X *12°1 173013 (S00t) DY AW, 77957 112 NIPPXY ,DPIPMIvR
.(47,58)My2ax NI "M NPWYNA MDWwn

37 71793032 : (2A - Probably carcinogenic)jpaon sk 219p .2
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,UDI PIP°T :NIRIT NP2 NPNPIYYN MW high-temperature)
nT1ayY (Hairdresser, 57w 21¥°y ,n°3157 723171 PNIIAR 173197 X
(Shift work that 7137 Sw *3%1an (Iwwa AvIDAY NPT NINYH
.nvolves circadian disruption, 98)

7 P2 (2B — Possibly carcinogenic) ™ weRr juion .3
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:NP*ITNT ANTTAT DX 03 IR X*3A72 11902 72°02,(2B) 17 avpY IARC

"This category is used for agents for which therknisted evidence
of carcinogenicity in humans and less than sufficievidence of
carcinogenicity in experimental animéls
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Preston curve (2005)
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Life Expectancy = 6.6354°Ln{GDP per capita) + 10.754
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(NRPB - National 73™1pn 733132 mIRYI nv™aa asynn ¢
0IMna o%wa o°2wnn 0°9137 INX ,Radiological Protection Board)
MPPOY NIN7IT 26 00w P3:m0m 2005 NIWA 7ADID LAIIPD MIAA
NYDWM 017190 o 11p%0M 71IP KWIA 2004-2000 D°IWI IHDIDW

: 717 7702 2N51 731 .0°5WNIT NIXMA DY

Most of the 26 reports examined here have reaclmdas
conclusions and have made comparable recommendativerall,
the reports acknowledged that exposure to low I®Flfields may
cause a variety of subtle biological effects ortsgelnimals or human,
particularly on brain activity during sleep, butettpossibility of
exposure causing adverse health effects remainsrovep.
Nevertheless these reports suggest additional teugjeted, high
quality research would be valuable to explore raingi uncertainties
further. Such studies also provide reassurandeetpblic and help to
address concerns about health. Further, thesetsegtoess that very

.193-189 'nY ,TOP-TVP KOR  *
DRMPI T'DYOT NR NPNYA RYYT NPYINT NIPONT LIVIXA 1IPDNOT 37Ta .28
TIXA 2 AULSAAAW own DR NI CYINRA AP pnnn Jonn

379 0°%77 1R 12 RWIT RO 79RO DOYRNRI

29. NRPB-W65A Summary of Recent Reports on Mobile Phones aralthie

(2000-2004),
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low level exposures, typically of base stationg, extremely unlikely
to cause any effects on biophysical grounds, wiseresalized

exposures, typical of those from mobile phones, mduyce effects as
a result of mild heating of superficial tissuesseldo the handset.

w2 IR ,(ICNIRP) nay»n °nba nmpn maan? 7ran 7n ¢
International Commission on Non-lonizing Radiation X%»n
International 73p» 73332 Y7137 ATEKRD 7Y 73701 Protection
92177 7132 nawn1 ICNIRP.(IRPA) Radiation Protectiorssociation
02197 NI 27192 APPNY? 02020 MWHWH TPNIRYNM AT XKW 023
NIXM Y2IXD N2 79%pn 77°p0 ICNIRP 71075 2009 nwa °27yni
0°vpoR ,300 GHz7Y 100 kHz 21702 71°1pY AD°WN KXW DNy
710 7y TIPOIW A7AYHT ™10°1 MKYIN . NeRIDT Mobwm orabra
:J9 NINION AT

Overall, it is concluded that:

» The mechanisms by which RF exposure heats bidbg¢jssue
are well understood and the most marked and cemnsisffect of RF
exposure is that of heating, resulting in a numbgrheat-related
physiological and pathological responses in humahjests and
laboratory animals. Heating also remains a poteatiafounder in in-
vitro studies and may account for some of the pasieffects
reported.

» Recent concern has been more with exposure ttower level
RF radiation characteristic of mobile phone use.ilsVht is in
principle impossible to disprove the possible exise of non-thermal
interactions, the plausibility of various non-thednmechanisms that
have been proposed is very low.

« Concerning cancer-related effects, the recentvitro and
animal genotoxicity and carcinogenicity studies eather consistent
overall and indicate that such effects are unlikglBAR levels up to
4 W/kg. With regard to in vitro studies of RF effgon non-genotoxic
end-points such as cell signaling and gene/progsipression, the
results are more equivocal, but the magnitudeshefreported RF
radiation induced changes are very small and oitdunfunctional

30. Exposure to high frequency electromagnetic fieldmlogical effects and
health consequences (100 kHz-300 GHz)
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consequence. The results of studies on cell pratifn and
differentiation, apoptosis and cell transformatéma mostly negative.

» There is some evidence of small changes in lhirsiology,
notably on spontaneous EEG, and somewhat moreblargvidence
of changes in sleep EEG and regional cerebral bflmd but these
may be of limited functional consequence; no changere seen in
cognitive function. With regard to more general gbjogical end-
points, the evidence suggests that there are nsistent effects of
non-thermal RF exposures on cardiovascular phygoloirculating
hormone levels or on auditory or vestibular functiexcept for the
auditory perception of pulsed RF such as that dberiatic of radar.

» The evidence from double-blind provocation stadseiggests
that subjective symptoms, such as headaches,dhatleen identified
by some individuals as associated with RF exposutd|st real
enough to the individuals concerned, are not chusalated to EMF
exposure.

» The experimental data do not suggest so fardhédren are
more susceptible than adults to RF radiation, but felevant studies
have been conducted.

» Studies of the effects of RF modalities suchigh peak power
pulses have been somewhat diverse and sporadéffetds have been
seen other than those associated with heating aittd agoustic
perception.

D°VDWNI MNID 77°P0R YW PAIPPHTDRA PPN DX 030N PID7
1R

Results of epidemiological studies to date givecoosistent or
convincing evidence of a causal relation betweeneRposure and
any adverse health effect. On the other hand, thesies have too
many deficiencies to rule out an association.

PrnY 039X 01N9NN 0PRNT 2w NPT 2°v1IBN PINRYI
2Ny

"2 IWPR DR PTIW DPNPPHTDRA 0MPnnT YW DNIREIN
£ 19370 IRNRI WK 22173 1720 2779190 0°1ID5VA WINW

In the last few years the epidemiologic evidence noobile
phone use and risk of brain and other tumors ofhéeed has grown
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considerably. In our opinion, overall the studieslshed to date do
not demonstrate a raised risk within approximatetyyears of use for
any tumor of the brain or any other head tumor. E\mv, some key
methodologic problems remain - for example, selection-response
and exposure misclassification. Despite these ndetbgic
shortcomings and the still limited data on longitety and long-term
use, the available data do not suggest a causatiagsn between
mobile phone use and fast-growing tumors such digynaat glioma
in adults, at least those tumors with short inducperiods. For slow-
growing tumors such as meningioma and acousticomeay as well as
for glioma among long-term users, the absence acbaations
reported thus far is less conclusive because thesmuobservation
period is still too short. Currently data are coetely lacking on the
potential carcinogenic effect of exposures in divldd and
adolescence.

Mobile Phones, Brain Tumours athie Interphone nx»na ¢
NIRRT AN 2an 7y anow ,Study: Where Are We Now?
ICNIRP % 13191 7°0x"

an21 ARH) 72 2001 (Standing Committee on Epidemiology)
Environmental nyn an>2 0oMo1 IARC N5 *19% 0WIIN 900n
:(7PIARY WTIND ,2011 *91 wTINa Health Perspectives

Methodological deficits limit the conclusions than be drawn
from Interphone, but its results, along with thofem other
epidemiological, biological and animal studies, abdhin tumor
incidence trends, suggest that within about 10-4&ry after first use
of mobile phones there is unlikely to be a matdriatease in the risk
of brain tumours in adults. Data for childhood twrsand for periods
beyond 15 years are currently lacking. Conclusigkithough there
remains some uncertainty, the trend in the accuinglavidence is
increasingly against the hypothesis that mobilenghose can cause
brain tumours in adults.

»Safety of Cell Phones an@dell Phone TowersyTni 972 ¢
nPHY Yy MURINRA N°9RITOT NTIpn mwaa Health Canada bw
:2N31,(2009 *X1Y 197IVM) IR NIRM2
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So far, the weight of evidence from animal, celltune and
human studies does not indicate that the energgtexhiy cell phones
is strong enough to cause serious health effectmeSscientists have
reported that cell phone use may cause changegin &ctivity, in
reaction times, or in the time it takes to fallesegd, but these findings
have not yet been confirmed.

Public exposure to RF energy from base statioret is8 much
lower level than that from cell phones. As longexposures respect
the limits set in Health Canada's Guidelines, Hedanada has
determined that there is no scientific reason tosimer base stations
dangerous to the public.

AW NYWA 732712 0°31157 22115707 019NN TP IR Jwnia
Mwom 2% "axIp Yw MY ys Yy nMwbR avewm 1107 110hva
SI0POR

Scientific Committee on Emerging and Newly DIy ¢

IR DYLH XRWIT DR 772w (SCENIHR) Identified Health Risk

"Possible effects of owa 1”737 2009 nw2 #107d L(EU) *DI11RA
:772 12 12021 Electromagnetic Fields (EMF) on Human Health"

Based on the scientific rationale the SCENIHR hadated the
previous opinion and concludes the following:

The question receiving most attention is whether frfd
exposure is involved in carcinogenesis. The previopinion stated
that, based on epidemiological findings, mobile @aise for less
than ten years is not associated with cancer inciele Regarding
longer use, it was deemed difficult to make annest® since few
persons had used mobile phones for more than tns.y8ince then, a
few additional epidemiological studies have beenblipbed.
Unfortunately they do not significantly extend tbeposure period.
These studies do not change this assessment.

New improved studies on the association betweefidR¥s from
broadcast transmitters and childhood cancer prosuddence against
such an association.

Animal studies show that RF fields similar to thdisem mobile
phones, alone or in combination with known carcewig factors, are
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not carcinogenic in laboratory rodents. Certaindistsi have also
employed higher exposure levels (up to 4 W/kgh, wtth no apparent
effects on tumor development.

Furthermore, the in vitro studies regarding genigitx fail to
provide evidence for an involvement of RF field espre in DNA-
damage.

It is concluded from three independent lines ofdeuce
(epidemiological, animal and in vitro studies) thedposure to RF
fields is unlikely to lead to an increase in canicehumans. However,
as the widespread duration of exposure of humarFtdields from
mobile phones is shorter than the induction timesofme cancers,
further studies are required to identify whethensiderably longer-
term (well beyond ten years) human exposure to gines might
pose some cancer risk.

Regarding non-carcinogenic outcomes, several sudiere
performed on subjects reporting subjective symptdmshe previous
opinion, it was concluded that scientific studiesl Hailed to provide
support for a relationship between RF exposure selfl reported
symptoms. Although an association between RF expoand single
symptoms was indicated in some new studies, tatgether, there is
a lack of consistency in the findings. Therefole tonclusion that
scientific studies have failed to provide suppant &n effect of RF
fields on self-reported symptoms still holds. Stfen studies have
indicated that a nocebo effect (an adverse nonHgpedfect that is
caused by expectation or belief that somethingarsnful) may play a
role in symptom formation. As in the previous opimi there is no
evidence supporting that individuals, including gto attributing
symptoms to RF exposure, are able to detect Résfiel

There is some evidence that RF fields can influeftes
patterns and sleep in humans. However, the healévance is
uncertain and mechanistic explanation is lackingther investigation
of these effects is needed. Other studies on fumetaspects of the
nervous system, such as cognitive functions, sgndonctions,
structural stability, and cellular responses shawvon no consistent
effects.
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Recent studies have not shown effects from RFdield human
or animal reproduction and development. No new Hatge appeared
that indicate any other effects on human health.

From the risk assessment perspective it is impbttarecognize
that information on possible effects caused by igkd$ in children is
limited. Furthermore, there is a lack of information diseases other
than those discussed in this report.

“noxpraRn PIM MDMNA NYMm Yw LILPRT NR2 @
:7mpP73 (2010 °Xn) 2031 Food and DrugAdministration (FDA)

Many people are concerned that cell phone radiatitincause
cancer or other serious health hazards. The weidghscientific
evidence has not linked cell phones with any hepittblems. Cell
phones emit low levels of radiofrequency energy)(Rbver the past
15 years, scientists have conducted hundreds diestlooking at the
biological effects of the radiofrequency energy téexi by cell phones.
While some researchers have reported biologicahgds associated
with RF energy, these studies have failed to bdicapd. The
majority of studies published have failed to show association
between exposure to radiofrequency from a cell phand health
problems .The low levels of RF cell phones emitlevin use are in
the microwave frequency range. They also emit RBudiistantially
reduced time intervals when in the stand-by moddeMas high
levels of RF can produce health effects (by heatisgue), exposure
to low level RF that does not produce heating ¢$feauses no known
adverse health effects.

Inxa o1 ,IARC nubnn INKR? wIIND ,24.6.2011 TIRN2 ¢
:7IR2T 72WNM AYRWT FDA -1 YW u1vKRi

Is there a connection between certain health pnoblend
exposure to radiofrequency fields via cell phone?us

The results of most studies conducted to date atelithat there
is not. In addition, attempts to replicate and gomfthe few studies

SWOIN QN2 1T 2V MAIN DN 0001 MY .31
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that did show a connection have failed. Accordmgurrent data, the
FDA believes that the weight of scientific evidertmes not show an
association between exposure to radiofrequency frelimpphones and
adverse health outcomes. Still, there is conseisat additional
research is warranted to address gaps in knowladige, as the effects
of cell phone use over the long-term and on pddiptpulations.

,(°’N131177 7PON N2°N3 OO *10% X (T) 2011 XD WTINA @

17 737 MDY AL 2y (IARC) 0707 9pn® 971037 N9 Ay i

RYTINA .NWIT 9702 0V MWD An1Ta,(2B) 0TXRY MWDK JuIond
:2N21 NMINNYY

The evidence was reviewed critically, and overakleated as
being limited among users of wireless telephonasdgi@mma and
acoustic neuroma, and inadequate to draw conclsigmnother types
of cancers. The evidence from the occupational emdronmental
exposures mentioned above was similarly judged eiqadte. The
Working Group did not quantitate the risk; howeware study of past
cell phone use (up to the year 2004), showed a ih@#éased risk for
gliomas in the highest category of heavy usersofteg average: 30
minutes per day over a 10 year period).

Conclusions: Dr Jonathan Samet (University of Sewth
California, USA), overall Chairman of the Workingdsip, indicated
that "the evidence, while still accumulating, isosg enough to
support a conclusion and the 2B classification. tieclusion means
that there could be some risk, and therefore wel nedeep a close
watch for a link between cell phones and cancér'ris

"Given the potential consequences for public healththis
classification and findings," said IARC Director i@&topher Wild, "it
is important that additional research be conduatéal the long term,
heavy use of mobile phones. Pending the availgbitif such
information, it is important to take pragmatic me®s to reduce
exposure such as hands free devices or texting. "

PN 971°30 NIIDIDA NTIT INRY P 197 ,2011 P WTIN2
M2°%Y ¥ 7 (WHO) n%19i nIX»2ai 113X 0019 ,(IARC) jvi07
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Electromagnetic fields and public health: mobileawa (No 193)

nwaTan) °> WHO vap LIARC nubni Yw 9¥p 7191R XY phones

: (MW

A large number of studies have been performed theetast two

decades to assess whether mobile phones poserdigatealth risk.

To date, no adverse health effects have been esiabéd as being
caused by mobile phone use

pon %> IARC -w 773197 NO1Y IM1PA 7570 17 7787 00 PR
NIAIWNT MIRNIMORT NAR AW ,JIDI0PRT Ipnn 2% WHO-»
:an91 IARC nvbnnb

The international pooled analysis of data gathefredn 13
participating countries found no increased risk glioma or
meningioma with mobile phone use of more than 1&seThere are
some indications of an increased risk of gliomatfamse who reported
the highest 10% of cumulative hours of cell phose, @lthough there
was no consistent trend of increasing risk withatgeduration of use.
The researchers concluded that biases and erngitsthie strength of
these conclusions and prevent a causal interpyata®iased largely on
these data, IARC has classified radiofrequencytelaagnetic fields
as possibly carcinogenic to humans (Group 2B) tegeay used when
a causal association is considered credible, benwihance, bias or
confounding cannot be ruled out with reasonabldidence.

:WHO %w y7°»71 772 2051 012°0%

While an increased risk of brain tumors is not lelsthed, the
increasing use of mobile phones and the lack &f ftatmobile phone
use over time periods longer than 15 years waftatiter research of
mobile phone use and brain cancer risk

03 199037 ,IARC Ny apn AwynY N noni WHO 5w 11 Ay°3p?
(NCI - National Cancer v70% "mIX?1 *Rp>11R71 19171 .0° 1R 0013
$73 IRWT 1°2 2031 12w ¥I» 77 2011 3 wIIN2 0oIL Institute)

There is no consistent evidence that radiofrequenppsure can
produce other serious health effétincluding cancer. However,
more research is needed to determine what efiéany, this energy
has on the body

.00 DPRY D’UPDR’? 7amon .32
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(NIEHS - National 12°207 nIR™2 Y% *@IRYI 1opn ¢
nIx»2n nponn Sw Institute of Environmental Health Sciences)
an> (US Department of Health and Human Servicesyp iR
93 (12 T IPRY TIRNI)
The weight of the current scientific evidence hast n
conclusively linked cell phone use with any advdrsalth problems,
but more research is needed

(Health mx»™an nPaw® nvnan mIowa YW anann ¢

NRPB -77 03w 190 *10% 299 19In2aw Protection Agency's HPA)

"> OX DI DNIIRT 2w WY AMAN2 77 (9% 0TIP 131 INIK)
7077 NITIVH 771%2 NRONN

. Other agents classified by IARC in Group 2B Sgbly
carcinogenic" are magnetic fields from electricityoffee, petrol
exhaust fumes and being a print worker.

The HPA notes the conclusion that there could eesdsk and
that a close watch should be kept for a link betwe®bile phones
and cancer risk. HPA supports the call for adddimesearch into the
long-term, heavy use of mobile phones.

The HPA carries out research and continually resiegsearch
on the health effects of radio waves. The IARC sifastion is
consistent with previous reviews of the science ace from HPA
regarding the use of mobile phones.

HPA advice is that there is no clear scientificdevice of a
cancer risk from exposure to radiofrequencies atelte below
international guidelines but the possibility rengimhe HPA has
always advocated some precaution in the use oflephbnes in case
there are long term effects which are presentlynomi. Given the
possibility of long term cancer effects, excessige of mobile phones
by children should be discouraged.

HPA advice on the use of wireless networks in sthamd
elsewhere is also consistent with this classificatiExposures from
Wi-Fi equipment are much less than from mobile @smand are well
within international guidelines, so there is nos@awhy schools and
others should not continue to use the technology.
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(American  JvIOR PNY NORP™MIRA 77aANR YW 010702 ¢
IARC nu®ni anx? 1971 2010 *Xn wTIN2 2anow Cancer Society)
:3N3)

In summary, most studies published so far havedmotd a link
between cell phone use and the development of winidowever,
these studies have had some important limitatiba¢ make them
unlikely to end the controversy about whether phlbne use affects
cancer risk.

ey mmvan arMpn TIOY YOI DNDW ¢
YW 0»NIRM2 DLUPDRA PO TV WRIA 7287 (ARPANSA)
DO0M7 LOWMT NR (2011 71,13 9DOM ¥YTM 77) 277190 01IB%Y
: X271
There is no clear evidence in the existing scianliferature that

the use of mobile telephones poses a long-termiqhieklth hazard
(although the possibility of a small risk cannotrbked out).
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