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ABSTRACT

Objectives: To introduce a protocol of Mobi-kids study which was aimed to examine an association between
radiofrequency (RF) radiation exposure by mobile phone use and brain tumor risk in children and adolescents.

Methods: The Mobi-kids study was a multinational matched case control study using a standardized protocol
with the number of subjects targeted about 1,000 cases and 2,000 controls aged 10 to 24. In Mobi-Kids Korea,
the source population was restricted to Seoul, Incheon, and Gyeonggi-do province. Eligible cases of primary
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brain tumor (glioma, meningioma, and others) were diagnosed from January 2012 to June 2015. Eligible controls
were appendicitis patients operated during the study period. Two controls were matched on age, gender, and
study region for 1 case. Information about pattern and history of mobile phone use and other covariates were
obtained by face to face interview by trained interviewer. The Mobi-kids study has been involved in Mobi-expo
as a validation study about mobile phone use, XGridmaster to localize tumor in the brain for RF energy
calculation, and histological review for validation of diagnosis.

Results: The Mobi-kids was the first and largest study in children and adolescents to estimate risk of brain tumor
in association with the RF energy absorption in the brain estimated by mobile phone use. Forty-six-cases and
54 controls were collected as of September 2014 in Korea.

Conclusions: The meaningful results of the study were expected because of the largest sample size, high validity
of EMF exposure assessment as well as the susceptible study populationof children and adolescents.

Key Words: brain tumor, matched case control study, Mobi-expo, Mobi-kids Korea, mobile phone

LM &

Fodst Akt FE G453 Frksked, 20104
D30 A AAZCE o 529 Hel 7Rt e

AR EJ‘E]OiE} D 2013 12¢9% A Suet
ol FZASIIYAF = 20133 el2R T Wol 1919
L1t]e] ol FXsls Bt s AAe|th. Foj
st AREAE2 AR PobY Fulxdst Mgt =
Zof| tigt o] AZFFFH 7t Aol T84 A
A AAL %E}

199956 WxE ATE & Fuds) AR
o} ¥FY °]fﬂ S e ATE ATES 1 A
7} AJolsA g, 53] AR v A7 F
Ash AR HEg] AXE A SS9
AA=A HEY % ° % H‘&E}% ﬁolv‘r.”)

Froldsl MAtg) e
T OiFEe] A7t *a‘ FES

ojn] oj#olE Uiz g A= 20043FE 2008
W7HA] e HEF e U= g 49 4
M= 35 Atz A0 CEFALO study’}
Redmayne 59| &3Egh A-77F sleh A4S i
o7 3 AFe 2 At AHEE tEd, AT
FoiAst Axbet =2o] HEY AP ST
o‘j?_S.G.SIO.14.19.20.25.28.29.36.37)9}_ le_é]_x] ‘E%% od?_ 7;]E
34‘7.12.I3.15.17.18.21.22.24.26.27.31-34)7], 74]__4_} }:]E]-_;:‘_‘L_E]l 9\}]\\:]_ 51_:_
gt oldo|E Ul eZ g A2l CEFALO study®”
Folst ARgAIZEE 717 B w5 el
o F2ig TAE HAFR] K39 2&1, Redmayne
Se] whge e AR

“

mlm

mlo
=
o
o
ot
2

rr

of

rr

r1r

http://mwww.kseh.org/

EAlO XA ek 354 o] AR1E thEeE g
1370 F59+Z Interphone study”} 1o A+
A2 Frohdst FHAREAIZO] 7Y B (16404
Zrohyell A HEG 4 A180] oA A&
BoFQIth® T3l Hardelle 712 AFES Ho}
HEREA S 3 A3 74 Faks b =52 A
Aug B 9180 BEe FAE HAFA X}
I AE Aoy 108 GA FuidstE AR 7
QO ANANZEF HAAZE A Qo] Z7lEE d3
H AAEE BoFEE AT Fojdst wFo)
A3 A grial AEA|ALEY o]z g A el
7Iekste] 2011 =4 F 45-717+¢] International
Agency for Research on Cancer (IARC)S Ftixd
Sl e WA AAE wdvsd e
EZ (group 2B)E EF3IHTH®

AAES Fdst AR w =Fo] ofHo] Had
9] ¥FY A8 o" AHGo] U=AE ATEL
b 229 =A| 35 A1 Mobi-kids study © F+
gt st BH7|Z AFE AvlEtaAt sk

IL M= L g

Mobi-kids study(ZH]7]= A9 = ¥
Center for Research in Environmental Epidemiology
(CREAL) 53 3} $2luets Egsie] 157)30]
Folslel FEoT AYshe AR AFol),
o|RL FUIHE Al wZo] ool i (3
102440l A HEF Y3 #HAgo] JAEAE B
a7 Bt BHoR faee] 4 4, Ade o

J Environ Health Sci 2015; 41(3): 182-190



(I E - QRS-

HE3t - 0lofF - YL - 5L

Aol AAl FsdTe] ZREZ| wt ANk AL
3 dizwrt 2377 sl HEga A
ol glohal AeE = olfE 2d5e] F4E71d
IS EwoR BYIT. o] dye EI T
99 89, S Mg, A1l odd A=
F3 715Y Tl HETE 2 f1dte] AuAel
tiei A= FAREY ZH)7|= A= Buel oS
(2Egol, Zg 59, T, o)z, o
got, 23]l WiERhE, =t opajotel ol 2]}
9 7=t (@B ok, Ay, <l i, F,
TAAE)0] Fojstal 2lem 20159 29 HA 865
Bel Fxkrt 16748 9] dizstol EHEAT HF
AHoRE 1,000 Ar-E BAstaA} she &
FE 7RI Ik g mH7I= A A B
Hl7)ze] g5 A7 AP weth

1. @HI7|= B2(otel AATCHAD K|
Felue )= A7) thgAGe Ag 3]
QaAolt 20128 Bl o] FEAAY @A A

ATE FAeE AR ARG o2 gt

oA doz = AMgstund, Al
4, s, 7HEE gt AR, A of
A Qlo] Sixb WYol), 3= B2 Ays 72
St el 29193 $0S Wekth(A & st
Y H-1108-124-375; A1& A E&2H9: 4-2011-
0515; 22189 SMC2011-08-060-003; 7H=2]th
sk AEAREY: KC12QNG10524; A-g&ohE gl
: 2012-0448). -2 HAYT 3ixte] AFR| o
Do) B ol Fng, X Qe TEIIGEY), A

&), FIA, &

>

i

>

-
04 AGE@Y, TR, 9AF, 97, o), AE,
39, B%, IF), AT A2 AL, 37, <

J Environ Health Sci 2015; 41(3): 182-190

A, EA, 47, o, 7%, Y3 Al Aoz 7
waigleh. QEAGe B Aoz T AR
gt 589 BAE YazoR B 4

52900 270, BEAAel 179 o] Aol
FoJaigion, 7RG EFA G 14, T2
A ALHA Gl 17h¢] o] %

gk QA Gl 17he] o] izt

stk wEkA F ole] welo] o
gk BHl7|= Aol Fofaidith. i WY
S K37t A= A AT Ee] feeds]
(ML 1T-2012-455, SHAHY: 2012-008)
werom ) 2913t gl s Bl
Tt AA AT U-gol disie gt
WL (DKUH IRB 2011-11-0423)2F ©=tji sk (DK U-
2015-04-018-001)%] A& ¥ S90S w2 &
YTt

re o

2. 8231 ci=7e| MEiMa =

SRro 2= 20124 195 20154 69 A
Ag 7371 IRA Gl ATk 10-244] HFSFA}
R173 2% (glioma), 915 (meningioma), 7]E}Z -
B FAAHEF71Z(ICD-10): C70-C72, D43.0-
D43.7)E At e sl mr7|=
& A7zl 7 A Wl wiF & WY Agt
7} 3kt WS A7t A wjuic) 2H)7)
AFZNA dele R S By

NS
d

=
=
S

o
o=

Elpvi=s

ATk Mg 737] Al AFstar 3l
10244 & ZTE7IHOE oiE o] Feite St
Z A gz2Fez Wgsia ket A% 74
ujgk: 1A, 174 o)t 224)), A, I8 AFA
Aol @A AL A=d & He] Ao F el o
Z s A3lerh A AERAF o)F Y
ol 2 Ajtol] BA|S thkwto] WA EA] ket

fr

http://www.kseh.org/



DH|7| =

SHER =Fa} 0fEI0]

HAUo| HBY0 Bpt BAHHET 7 TRER 185

3. 2 XA} (Computer-Assisted Personal Interview)
E AEAe e AR HY-oHy
o] AZFHE g=rojdt Bu7|= AES o] gste] |
WAooz Fsiint. e z2agor A
o] mEE ﬁ%ir 1°ﬂ Aot ARg-stsint. Mg
FROA AsPEES
A7%%e ] °L§}Q°1 A o] o] &
Sollvt Skze] Brrt tiej el SHet=

735 EHT’/VL" 852 &

off o I
O%
=
o
i
i;:

ot rx
b
it
>_4‘ -

o g
I tlo
Gt
2
X
N .
Jar
e
)
o
e
T
5
o2t

4. 5EY TEBH AN B SED MEY B}
AAE ARHRE 2 B gt o)Rs]s
A SEMCIE T Y
zo}:_,] gﬂﬂam f] ]

_?:‘._I

ol Er8 Aol
e BAT 4B, 5 CT S MRI S

0 X 4o
1—-{rl ) B
N il
n:& i)
EL' £
2 32 o
£ fJ
0
45 b

ﬁ

/‘é
3

ro

Ao HEYe] AT g
ﬁgﬂom slste, 2t el Ape »%
A F WS 27lo] E BAVE thake.
Aol sHolge] AGTe|ES Huslel, 5
o AT WARET} HeIA o Aetste]
2] Agelag s Agsiac 7)ze) A9
Sgude] Ago] thE B9l 23449 FUG
o] Eoiz ogolt.

I
| 2
dot

2 R et dle

oo

o,

5. FOARSH MR =& B
DEEEEREEEELE FIE
FojaslE FHH0R Agste PIAES )

Y7 AFU G W ol AP AT HES

FASAT SRAE A S AR F

http://mwww.kseh.org/

B =
XGridMaster

Ageofchid  [Ghaaye p

[Change e cutview

Fig. 1. Mobile phone database from 2001 to 2013 in
Korea [A] and tumor localization (1 cm X 1 cm X
1 cm) by neuroradiologist/neurosurgeon in Mobi-
Kids using XGridmaster Version 3.0 [B].
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Table 1. Distribution of the study subjects by age,
gender, and area in interviewed case and control
in Korea as of October 2014

Interviewed case Interviewed control

N % N %

All 46 100.0 54 100.0
Type of tumor

Glioma 14 30.4

Meningioma 2 43

Others 33 71.7
Gender

Male 25 54.3 33 61.1

Female 21 457 21 38.9
Age groups (years)

10-14 23 50.0 24 44.4

15-19 17 37.0 24 444

20-24 6 13.0 6 11.1
Area

Seoul 19 413 25 46.3

Incheon 7 152 6 11.1

Gyeonggi-do 17 37.0 2 3.7

Others 3 6.5 6 11.1
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