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Trends in epidemiological studies on radiofrequency:
A systematic review of mobile phone use and onset of
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Abstract

Objectives: Rapid spread of mobile phone use has generated strong concern among the general public
about the health impact of high radiofrequency electromagnetic fields (RF-EMF), particularly for youth,
because initial exposure to these devices is occurring at an increasingly younger age. In this study, a
systematic review was conducted of recent epidemiological studies focused on youth mobile phone use
and brain tumor risk. As part of MOBI-Kids, an international collaborative study investigating brain
tumor risk and mobile phone use among youth, we aim to present initial results in 2016.

Methods: A literature review was conducted of journal articles about youth published between 2011
(when the International Agency for Research on Cancer (IARC) monograph was published) and October
2015, using PubMed with the keywords “mobile phone or cordless phone” AND “brain tumor or
neoplasm.” Full-text epidemiological studies that investigated brain tumors among youth were selected.
General reviews, comments non-primary research and articles not written in English or Japanese were
excluded.

Results: We examined 7 out of 219 epidemiologic studies on youth, because the primary research of the
MOBI-Kids study specifically targeted youth aged 10-24. The CEFALO study, the first case-control study
on youth investigating an association between mobile phone use and brain tumor risk, indicated an odds
ratio(OR) of 1.36 (95% (CI) 0.92,2.02), and did not show a significant effect of accumulated mobile phone
use even among heavy users. Out of the remaining 6 studies, four were conducted Sweden research
group in sub-analyses cited in the JARC monograph. Their results indicated significant increases in
glioma and acoustic neuroma, in contrast to the results of three studies that did not show this risk among
youth. Six trend analyses also did not show an increase in age-adjusted incident rates in accordance with
rapid spread of mobile phone use in any country, thus rejecting a relationship between mobile phone use
and brain tumors.

Conclusions: Since the publication of the IARC monograph, RF-EMF have been changing and
expanding rapidly, which has accelerated heavy use of mobile phones particularly among youth. Results
of the MOBI-Kids study are awaited.
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International Classification of Diseases, tenth | 3= Ze X JE55 & i E5s 4 EE RS X | FCFRM 2 #K TN & WHO grade  GEMESE)
LEDEOBHRHE (SFEH)

revision (ICD-10)

Garadel,2; Low grade, 3,4; High grade

C70 | Bl o AL Ly

C71 | Jh o SR 357

HFRIBIE  glioma (28.3%)

W2 medulloblastoma grade4

SEAE  astrocytoma (grade2)
Z S RRIBIE  Oligodendroglioma ([ 1)
JE3ENE  Glioblastoma (grade4)

C72 | i - Wiphi, Poichiie R o B,

C75 | Z DD W 75-ib it D BN 55

SR VERES; D —

WA B germinoma (graded4)

D32 | I D KAENE S

#EE  meningioma (26.3%) grade 1

D33 |, HBE - RRE, AR R O JERES; | R REEIE (11%) grade 1
D35 | & DAl P53 O FLA IS TREAIEE (17%) grade 1
% { DIFERMENESS VA5 INGFEE (gradel)

JEEIED Y AT T 4 v 7 LE 2 — 24T\, BIEHIC
B 2 SR BRI & WIS OB O WT, BIfEAEST
t DPEZEIEZEC D il 72 2% S BHE AR 3D < up-to-
dateL V2 —352¢Z2HMWETA.
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[18], Prttersson® DAFZE [19] 12 b HAEF I RICE T
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Aydin CEFALO Study | 7-19i% @ W B 5535200 | %+ w0 4 > % | #EarEaGEMAIH1.36 (95% CI10.92-2.02)
2011 [13] Fr—2r, A|LAEE M-S A <y | o — 12 THEER | -5 4FELL EEH1.26 (95% CI10.70-2.28)
V=T, J|Fr 7 EEkNe46 | BRI, o — |AOAN, ERE, REORRTRH, SEEmKE oM
W x—, AA B (T1%) 2 fEREE| ML A&, | HIEE 7.
2 2004-084F 5 MEAER TR, A E*E—{-:§7— I— FL A&, N E—%=¥%—dAEDORGE.
% AT
Hardell 2007-09 4E 18-75m DMMAESE59361 | HRtaVE 22 | 7 a Z i HERE1.8 (95% CI11.04-3.3)
2013a [14] | AT = —F ¥ W sEWmE~yF 7| X b7 Fu s, |- 254 BB (95% CI1.6-6.9)
L 7= Hb3sioet HE 136851 Ty (2G, | TV IV2GL.6 (95% CI10.996-2.7)
3G) OEANTERS | - 15-204 2.1 (95% CI1.2-3.6)
La—FLZE|a2— FLAESKLT (95% CI1.1-2.9)
Bl Ol I -15-204F A H12.1 (95% CI11.2-3.8)
TR O R DIRMHER 2 L
Hardell Hardell 2013a& | 20-805%, & % \» 1X18- | #EAT GG 7 u s FEREEH2.9 (95% CI2.04.3)
2013b [15] | ®pooled analysis | 755% @ i i #% #5451 | = — N L AERE |- 204 DL B 7.7 (95% CI12.8—2.1),
19974E - 20034, | B FYZN2G 15 (95% CI1.1-2.1)
20074E-20094F | xF 1R 1095 4 -154E 2L E1.8 (95% C10.8-4.2)
AT =TV a—FL2A&EFK 15 (95% CI1.1-2.1)
-204ELL 1 6.5 (95% CI1.7-26)
7YY VIETER (2G 3GHW R L I — F L AER)
1.5 (95% CI1.1-2.0)
-204ELL 8.1 (95% CI 2.0-32)
IR R 204E 2L F4.4 (95% C12.29.0)
AR O RDIFNTAE R L
Carlberg | AV =z—7 v 18-755% o i i JE709%1,| H Rt 30 M2 | #ER RS0 (95% C10.7-1.4)
2013 [16] | 20074E-20094F [k - e~y F v 7| L 5 7 F u 7, | -BEERGRE Ffourth quartile (2376W¢H DL L) C LA
L 7 b st HE 136841 FYI V2G| (FEERL)
3G) DO¥EFER | 2— FL A& 1.1 (95% C10.8-1.5)
EI—FLRAE | HEEDHADHEN L.
il DA I
Carlberg | AT = —F v 20-807% @ Jix I $51251 | H ALV 252 | #EAFERI 2.9 (95% CI1.84.7)
2012 [17] | 19974E-20004E & | 6] (ZME85%, 5 H | & 2 7+ 1 27, |-104E L 4 H o A high-grade gliomalZ x5 5 4 v X1k
20004E-20034F 0 | #iFEIBIEL1148%1) L+ | 7 & v (2G, [3.9 (95% CI2.3-6.6)
poolfEHT ElE~ v F 7 L7 |3G) OMRTER | 23— F L AEMIE 3.8 (95% C11.8-8.1)
oI 1243861 (| & 2 — F L A& | -104E L i H o A filhigh-grade gliomalZ k3 % 4+ v Xt
#84% ) i Ol 5.5 (95% CI12.3-13)
FAEH DB DIFN 7 L.
Pettersson | A7 = —F > | 20-695% o I # #6% JB %5 | H50 TE G et TE a2 I 1.18 (95% CI0.88-1.59)
2014 [18] |20024E-20074F | #4514 (83%) &Pk - | a— FL AREEG |-104£8 111 (95% CI0.76-1.61)
EE <y F 7 UE HEBE & [10.98 (95% CI0.68-1.43)
BB O MAIEZ 2 A=Y —Z—H%— (=680h) 1.46 (95% CI0.98-2.17)
U 7z b IR BE710% I— FLABFETH RO
(65%) HAEH OFHNT % L
Coureau |7 F ¥ A 4 Hidd | 167% UL b o> f e B I | 11050 & 2 45 | #E47 FERG A T, A REIBIE 1.24 (95% CI0.86-1.77),
2014 [19]1 | 2004-064F 253%1, i fE 19440, | A FEEFOMAIE | BEE 0.90 (95% C10.61-1.34)
CERENAT BB DI L7 e R A BN 2 WA —2—9— (2896h) T,
case-control W EmE~yF T FFEIERE 2.89 (95% CI 1.41-5.93), AR 2.57 (95% CI
study L 7= %$ B892 il 1.02 -6.44)
g AR AR A B 2 VW 2 AE — 2 —H— (218360) T,
AFRIERE 2.10 (95% CI 1.034.31), fHfFAE 1.73 (95% CI
0.64-4.63).
TAEH DD L
Coureau 2014 (B&IEfE) ——t
Coureau 2014 (#{ZfB[E) el
Pettersson D 2014 (FEfHIZ#HE) e
Hardell 2013b (BE##%#50E) e
Carlberg M 2012 (#9ZFBfE) ——i
Hardell 2013b (BEfEE) [
Hardell 2013a (fXiEE) e
Aydin 2011(BEREE) e
0.01 0.1 1 10
Odds Ratio
1 #EEERFAEBEEDA v XLt IARCFHEDEEE 2 5 ESIXI B R
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VEEEZOND, LLers, BAEAKRSNTVWS
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LT E 5.
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AN BT 2 i Ak & WSS (2B 3 2 38281,
19804E 4N & Z A % 5 A 51, TARCO & LA D AF 7212
DWTIE, HardellSdT o724 7+ ¥ & [25] 128
WTUTOEICTEDLNT WS, HEFE S O
WBIEICK$ 510 A 7131.71 (95% CI1.04-2.81) 7275,
104E DL L f#)H T132.29 (95% CI1.56-3.37) L HEIZY A
2R U7z BBEO A+ » X Hi131.25 (95% CI10.31-
4.98), 104ELL Ef#I1.35 (95% CI0.81-2.23), WA A
%5 CTIX104E DL EA1.81 (95% CI0.73-4.45), 1640 KEH
PLESEEE2.55 (95% CI1.50-4.40) T Y, kB & Ik
HFENESS I, 104E DL E o ¥R BT AT & B ASH 5 1T i
W3d 5. EHENIA OKERILIESAR, 5B
AZZ MR TS 2 AR TH Y, HEZIHTD
W7 IEE D RETH 5.

£ 3ITRT L 1T, 20154 BN R 5 H#Ei B
DREREEIZDONT 2 DOEAFIENHIT L TV D, &R
2HBW LTV A MOBIKids Study [26] 1X, A4 ¥ %
KL LT, A=A 5UT, F=A T, AF%,
T7I59VA, A4, F)vvy, AV A A7), 4
yVT, BHAR, BE, —a2—YV—5UF, 55 Dl4

HE O EBEBI RIS T 5. 30 LA % 55
(220014E % 5 ZEZ i & N 7ZINTERPHONERF 52 [2] @ #%5%
HEZT, HAECBUAEFEFLIILOETS
B % 70 IE RS 70 & OBRBEIR T & IES; O B 2 i) 9
I LEHME L, 201042 520154 3 HIHERIB Sk
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DFFHHEATED, 20164EIHRE AT E2TFETD
5. HAZ, HRl& Zoiabas4iiss L, 250157
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3061, HiEfRE224B0 D 7 — & AR L 22 FRASEIS
DIFHTH20I64EICFELTH Y, TOWAEIFHPEIZY
REATETH 5 [27].
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Thb. EHnEEFEELEE NV TH20H5 AD18% L
Lo R G % 2548 AEHEH T, AVAT Y
b 2 FIEE 720 T K, R, DOIMEER R, B
W7 EHF R RIEIR b i E LT A, COSMOS Study i
WD T DRGHESS O KM 2 FI RS Hi ) P98 T, HEH D
2 EDBIRE T L TB Y REBREIEEIN TV A,
HAERFINTOL/NBERNGIT L7z, Mi— D xS
DY A 7T % ES0F9E T d 5 CEFALO study [13] @
JEBIE S RIZ200408%ETH 5. BT, dHEDITL
A &) 2 XGlobal System for Mobile Communication
(GSM) Db EREmA A LT /225, AT TI32010
13D DL OETE 2RO — AT, T2k
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System (UMTS) PIFEAMEH S hCTwab. 83, 41t
D KDHITIEGSMD100-50055D 1 T 5 Z & D34
b, ANy Nty FoOFIH, £ —%v MlEEGO
5 8 3 AR AT A I & 5 BT AL
TELITENZVIREED B S [29]. 7 F 0 F i RaG
DX Fix, 20114F Y 110247 OMOBI-Kidskf % # 1%
M E 3 2 LB D VA, FEDSA ORI 2 553
% &8 2 REEFEREOIE L BIZO W TIEREICEHG$ %
VENH S, W2, MOBIKids Study? f##i i i) T,
3, HAMREEEFEMROLBE LKL T, #HH

x£3 BREETHOEFEENRE L ABRKERR & REBORFHRE

HC1D HRTTA > [ H%

axX v b

2 | Schuz 2011 [28] a7k — MF%E

18],

FUR—=0, 74K, AYxz—7r, % |Ongoing
COSMOS Study | 5 ~ ¥, UK®D18j% LL _F @ B % #250,0004 % | http://www.ukcosmos.org/
20094E 2> 5 254 DL E o[ i) & (2855 2 geET

3 | Sadetzki 2014 [26] | JiE B HEDFZE

EU% s & L 72147 & ©10-247% @ ik JiE . | On-going

MOBIKids Study | INTERPHONE = Study D #%Ek % B £ 2 RHHREEIC | 20164EICAKTE

WMIFERZRHT L% ENA4 7 2AOHIENZ T L | http://www.crealradiation.com/index.
Twb. 20104E2* 520154E 3 A % CHERIEF S | php/MOBIKids-home

., HARIZ20114E 0 5 220,
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1Z5%LLFTdh 7. European Health Risk Assessment
Network on Electromagnetic Fields Exposure (EFHRAN)
[31] Ti&, #k4 ZRFFEEF OIS EANOFE, 1<
BLARVIZOWTDE=S ) VT RET) VAT L&
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