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[Abstract] Objective Studies had suggested that risk of leukemia might be associated with
occupational or residential exposures to electromagnetic fields and varied at distance to and level of
the exposure or type of occupations. Through pooled analyses, etiologic insight on the associations
between exposure and disease might be explained. Methods We carried out a Meta-analysis based on
primary data (1980-2010) from 9 studies related to the electric and magnetic fields exposure
and acute myeloid leukemia in adults to assess whether the combined results, adjusted for potential
confounding, would indicate an association between them. Results In this study the overall estimated
OR value was 1.24(95%CI:1.11-1.37). The odds ratios for exposure categories of 0.1-0.2 puT, =
0.2 uT, compared with <0.1 pT, were 1.17 (95% CI: 0.98-1.39) and 1.51 (95% CI: 1.15-1.98) ,
respectively. Conclusion  Through employing the alternate cut points, stratification by level of
exposure or distance and the relation on different ways of exposure, there appeared consistent evidence
of increased risk between acute myeloid leukemia in adults and the extremely low frequency-
electromagnetic to field exposure.

[Key words] Acute myeloid leukemia; Risk factors; Electromagnetic fields; Case-control
study; Meta-analysis

AL B R HL ST e 2 TE R . LS
B R A R e AR I F AT 23 5 L A
A RB =R ER R B R B AT 3R AT i e
—/INER A9 1), R R 1) o R 2 AT SR Ik 1 1A
o SCHRARIE S O RGOk A HILIE SR A
BRI A AT RE H IR R R fE I R E

DOI:10.3760/cma.j.issn.0254-6450.2011.08.019
FEE B0 200040 1, 52 BLR 2B £e L 15 B
A5 VE & . Wi 3, Email: jingwengu@yahoo.com; /MK , Email :

wangxiaoqin@shmu.edu.cn

MICE . SRS, AR —HRE TR 05
B AL4E H BRS04 S, T AR SR
FLRAN R A M RO ROk 2 A A
TR 5 WO R A PR A S A 4 , WHO feln
AR T— IV I AT 5 L R A 1) P R R 1
PEAS %, 6 H 5 AR A R 5 & AT T — 3
Mgk R, @I AT Meta 20 A7, E— 23 A TR
Wertheimer 457 1982 4 15 Je kil 1 a3 5 by
JELR 5 )LEERE A 6. (HWA A UG B4
HOMfERE . A BRAIFIEH8 AR FR R T A



- 822 - AR TR A A

201148 A8 32445 8] Chin T Epidemiol, August 2011, Vol. 32,No. 8

Y o 2 5 TR A PR 20T 5 LS W AF N 1 s
Ak = — Syl s PR E. 75— T 2
e 5 25 R IR A fE B P Y Meta 43 A i,
Kheifets % 3L 38 A 5245 H AH X FE RS B (RR){EL
H1.2(95%CI:1.1 ~ 1.3) , i 2 PEAE & (A I (AML)
RR 7 1.4(95%CI: 1.2 ~ 1.7) fBAEZ R AT 45
T S 5 P AR SC PR ST AR B AR — 2
S5 SR P 2 — Tt 4 [ 1 BA S B 5 o, 7
28 224 LW BEFEE /L 3AH LI EA G, K W3
e B R P fER E B TE . R L EAK S PRISMA
2009 LRGN AHE (R 6] 0F BRI G, AT HL
Y Ot (A 0% Z g A HPOL 2 58 ) 5 AML Rl S R 1Y
Meta 53#7 -

B"ES5HE

1. %R IR . 38 33 Cochrane [ 354 . Medline .
EMBASE .EBSCO ., OVID Fl [ A 49y 5 2% SCHk %
375 KAk 1A v R R R AR A A T T 1980 4F 1
HZ 2010487 F AAHSCSCHR . AR LA SCHEF AT
F R 5 A IR 2R AR I K (acute
myeloid leukemia) | H1 %% 37 (electromagnetic fields) .
i 19 %5 BEBF 5% (case-control study)  BAFI A/ 5T (cohort
study ) . f& 5 R & (risk factors) . R4 4 2] SCHR S 11
SR, AT T URR , LAB 35t T e 22 1 SR

2. SCHRANA K HEBRBRUE -

(1) I AB5HE : OIZWFTE s %5 BRIETE s @
1134k AML 35 ; 3 AL 240 1AE N (AR >15
%) 5 @i i 45 5 R W S8 AML; O3 I A] AL 53-#r
8 , 41 OR (8 J2 95%CT; © 2 i e PN AR E T
JEAT e T R B

(2) HERBR AR : DA ST {73 B R (Bk
Z ORAE SR % B0 5 QAR T I B ) 4 i
(EHEBRVHE RIVRIE A5 1F S BilaE K sh iyt
FERA BT ) 3 GHFBR A HIE B T {51 F1 5 5K 2
i S A 191 (AT ST H A F 7 2 i 1 et
WIRL) o

3. & PF M b UE 2 >R Newecastle-Ottawa
Quality Assessment Scale Case Control Studies F5 /£
(http://www.ohri.ca/programs/clinical _epidemiology/
nos_manual.pdf) . (OHEREE FI 2/ 7 2B G,
BRI AR A i 19132 W LE A 1 AT I e P
fap EAS AT R0 (JE AR >80% ) 45 5 I #4171
s X B2 I LI A5 A3, BV BRAARR T |
A TCIEFEE S far B2 (>80% ) BEHLAL L+ 5L

BOXT R G AR RS RS T O
DNt 2 5% R 22 1) Dy , D2 58 A TG B 1) L 200
IR ) 7 S 15 2 AT I 91 2EL %) I L ) e
BRS8N E R TP @
G S HARAE R R IR T TRIE. f74 Lid
TEMBRAE 14 257 10 LA 10 SCRRIA R J2 e o i S
ik, ISR AR £ ) SR (FF B PPN PRI <4 553D .

4, B AR EUS 4307« vh 2 44 PR ST o
T2 SC Rk (7 0 s o A o 4610 % BT 5 ELESOHE 2 ) o
it Meta 73 W 223K 0 1 H T AT 456 9 ABRHE G AH G
SCHik, B UEAT R PN, PR AR R 22 i
AR BRI TCIE R A SCHik o AR ST 0 ek 12
BB (036 — B (s BRI ST A A5 8 SN (E)
ST B PR R A, SR A RevMan 5.0 K14
(Cochrane P W i $45L ) 43 Br Hi 1 4 22 i | 2 i ik
Ji BRI B KO A B R T R S AR
AML BRI F o A3 SCHR b HRO 2 82 R F 1) )2
Job-exposure Matrix PEUMA FR , A2 1 7% i85 2 % %
AR TR A A TV (S5 A 5 SR s
R TR P 1 R 5 i ) s U ) 8 R 7 4
P1<300 m A8 HL 2R W T faf i) Y R B SE R
ATERENW SVEE IR RIATL . A2 240 & B
FEE, W I 5 HAB AR R v T e FE3RAS 4
SCJa AT BRI, A SR A A 4 WS A 1Y)
WF9E . SCHRERER AR DL 1,

ARWEFE LA ORE AN FR b L TH3EA 9 OR(E I
95%CI. XHF5E SCHRFTR Y OR (H2EH T 5 B PERG G
HRAE PAEHEAT 5 e RN IEAS , PAE > 50% /R A
FERERK I 5 0, FHBRHLAON B A 7591, a2
[f] R BN A TR AT AU E AT E B R D LR
ST A TE SRS HERR /MR AR 5l 8 KA 5T SOk S
Pl SCHR I Meta 73 BT45 5% ; @ HLAR 40 AL Sk 5
R 32T A A BESCHR A Meta 23 B B, SR BUI2H
SYMTER T AT BB S B R A, R R R R KT (<
0.1.0.1 ~02F1=02 uT) . F#=HEE (<50.50 ~ 100
=100 m) 275y 20 (WO 5 85 308 A2 16 2 g ) i
TTord o X AR SCHRIEAT & R R PTAl (045 il 7
i b RO ARG 50 ) o T < DR RR DU 356 B & 35 O
(R

# R

L ST AHT - AT O T % B 5 4 1
SR B ATR I 6361 4], %F B 11 219 4511
SIS 2 S R R E e



PR TR 2R 2011 4E 8 H 4532445 81 Chin J Epidemiol, August 2011, Vol. 32,No. 8 - 823 -

(R 1AIE2).

2. VAR B AN A 53 By < A FF 9 J 15 %) R
WL H, OR=1.24(95%CI:1.11 ~ 1.37) (K 2) ., 42
7N R WL T BR S BUAE N AML Y fE R R R . AR
P R 5 KT R R D B AU Rl B il & A T 4 43
M, A STAFFEIRIE T 3 N2 EE KT (G TP 25EA
B SR T A IR R ) OR (EAE R 28 T 5K
(=0.2 pT) A HL R PR 58 TP AT 8 23 15 0 A8 11 I
19 XU (OR=1.51,95%CI:1.15~1.98) (K1 3), ik
FATIT A B BT IR SR 6T T 4 AT
52 R A3 2H A R A AR A D SR R R K P B R
BT At I R 1) . 5 A R S L 8 >
100 m A L, JEAF 1 25 FL G <50 m 19 OR{E R 1.33
(95%CI:1.01 ~ 1.66) , 156 B} 3 422 fish FE 25 . 0/F 25 185
FA L A XURS: (P 4) o X A4 i 4 fik R 0 37 T
FEAh o M HEAT 53 BT, B A T 2 ol R R 22 ik 2 T
AE T30 AML &9 15 Bk A 45 5, OR B350 R 1.12
(95%CI:1.00 ~ 1.26) F11.15(95%CI:1.01 ~ 1.32) , BR
M A2 i 1 i B P T e — 2 AT R i e R
R[] A G o

3. BUBAE 3T < HEBR /EA TR Y BIFSY R
ANRGE T2 73 3 A OB A R A T U 43 B, 5
GIFROVAE AR, K ILETT R B OR(E 2 5 o1t

1 St R S R SSIE T SRR o
4. JFAm A 8 W RevMan 5.0 4044 E I
TAEG . EEXX 9 R BT BT R P e 280, SF RO SO BRPER B, & I < I SE AT FR , TCHH
BRI T 0AT 45 P=9%,P=0.35, KA LA R  BARMHIES).

K1 A Meta 7T 95 5 T HRMY 4 foh w2 075 5 AR LR 325 AR N AMIL g 191 ot B BIE 52 114
SR R0 (B CHR A % S T B 5 38 )

EL YN - ; TR A o IR R ) TRFEIRR TR T
N TR KA T A AN . OR{H(95%C ,
) L e bl uegpr  ORTOSPCD (i Bl )
[15] =16 Thames Cancer Registry 104/248  636/1432  0.90(0.69 ~ 1.19) JEAE R T R, 22 7R R
BRI
[14] =15 Yorkshire Cancer Registry 152/801 122/801  1.30(1.00 ~ 1.69) SRR T R s U R
TERHREEE ST O, BB HAIA 1 m
[45] 55.4+14.9 Department of hematology of  14/147 23/490  1.81(0.91 ~3.60) 1984—1988 Al 4 fiph 7 52 i b4
Dieu, Paris and Henri-Mondor
[16] =16 Population registry in Sweden 17/72 216/1083  1.24(0.71 ~2.18) 1960—1985 R4 [EMifA Lk, £ B
MR 5
[33] 50~60  Social Security department 34/72 70/134  0.82(0.46 ~ 1.45) 1978 —1989  Hl J2¢ fnh 57 503 4
[44] =15 Cancer Registry of Taiwan 250/870 206/889  1.34(1.08 ~ 1.66) JEAERET 60 Hz /Y, T8
=gizg et
[31] 25~75  Hematological oncology center  19/110 20/199  1.87(0.95~3.68) 1989—1991 HIAll 422 firh % 55 SE %
in New Zealand
[3] =30 Cancer Registry of lowa 24/46 135/306  1.08(0.58 ~2.00) 1981 —1983 HFA 42 fish 7% 55 S %
[32] 20~75  Cancer Registry of New Zealand ~ 20/225 49/471  1.67(0.91 ~ 3.06) TP 5 f 2 o

VE:SCHR[31 DRI BEBE AR OIS, HA S LR LR B 5



JReF 2R 2011 4 8 H 4532445 8] Chin T Epidemiol, August 2011, Vol. 32,No. 8

. 824 - A
B2 5 % BRI SR [ 5 W AR 5 I IR (B
Case Control Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed,95%CI __ M-H, Fixed ,95%CI
131 0.1~02 uTvs. <0.1 BT _
17 46 70 588 2.8% 0.90[0.35,2.36] .
32 129 801 111 801 28.8% 1.19[0.91,1.57 ] =
3 5 110 11 199 23% 0.8100.28,2.41 | I
3 23 46 151 306 6.1% 1.03[0.55,1.91 ] T
48] 153 870 133 889 33.5% 1.21[0.94,1.56 | =
Subtotal (95%CI) 1873 2783 73.4% 1.17(0.98,1.39 ] 4
Total events 476
Heterogeneity: Chi’=0.98, df=4(P=0.91); ’=0%
Test for overall effect: Z=1.74(P=0.08)
132 =202 uTws. <0.10T _
16 8 46 100 3588 3.7% LOE [0.47,2.27] -
32 9 801 3 801 0.9% 3.02 ?.82, 11.21 | T
3 14 110 9 19 1.7% 30% 1.29,7.37 | —
3% 46 154 0.4% 1.12[0.11,11.02] ——]
48] 97 870 73 889 19.8% 1.40[1.02,1.93 ] e
Subtotal (95%CI) 1873 2631 26.6% 1.51[1.15,1.98 ] L 4
Total events 29 188
Heterogeneity: Chi’=4.82, df=4(P=0.31): P'=17%
Test for overall effect: Z=3.01(P=0.003)
Total (95%CI) 3746 5415 100.0% 1.26[1.09,1.45] 4
Total events 444 4 ) ) . )
Heterogeneity: Chi’=8.18, df=9(P=0.52); P=0%
Test for overall effect 2:3.69(1>:o.002) 0.05 0.2 ()IR 52

Test for subaroup differences :Not applicable

WAL <01 uT S BN REERE 0.1 ~ 0.2 uT vs. <0.1 pT Y Meta

3T TN BRI =02 uT vs. <0.1 uT [ Meta 2347

E3

Case Control

Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H, Fixed,95%CI

AN[F) B i K 0] IRAIESE Y Meta 7347

Odds Ratio
M-H, Fixed,95%CI

[16] 78 248 456 1432 39.4% 0.98[0.73,1.31]
[17] 12 72 144 1083 6.4% 1.30[0.68,2.48]
[32] 111801 87 801 32.0% 1.32[0.98,1.78]
[48] 71 870 49 889 19.0% 1.52[1.05,2.22]
[49] 8 171 15 490 3.2% 1.55[0.65,3.73]
Total (95%CI) 2162 4695 100.0% 1.23[1.04, 1.46]
Total events 280 751

Heterogeneity: Chi’=4.07, df=4(P=

0.40); P=2%

Test for overall effect: Z=2.39(P=0.02)

0.05 0.2 1 5 20
OR

Case Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95%CI M-H, Random, 95%CI
[16] 26 248 180 1432 252% 0.81[0.53,1.26] -
[17] 57269 1083 12.5% 1.10[0.43,2.81] I
[32] 41 801 35 801 24.3% 1.18[0.74,1.87] .
[48] 89 870 48 889 27.5% 2.00[1.39,2.87] i
[49] 6 171 8 490 10.5% 2.19[0.75,6.41]
Total (95%CI) 2162 4695 100.0%
Total even:s 340 1.31[0.87, 1.99]
Heterogeneity: Tau?=0.13, Chi2=10.90, df=4(P=0.03); =63% 005 02 1 5 2

OR

Test for overall effect: Z=1.29(P=0.20)

T A SR P I G BB A T P2 BT 50 ~ 100 m ws. =100 m [ Meta 23475

TR A SR BE RSN AR AT B AR S <50 m ws. =100 m A Meta 73 Hr
4 IR B EE I R X RS Meta 730 HF

it
CAVFZRMATIRFI R R, POl
P b ok o A 1 TR AR 2R R TR L
(50 ~ 60 Hz) 1] g 2175 & 1 1L B & e
b Jirbggg iy PR R 22— 17 (E R A 4G 1
i ItdE e e — 8 AP AR
TR 6361 1 FIXF A 11 21941, 5% JH
Meta 73 B 7 iEAS I L G 37 AT RS2
N AML KSR fE R R R R 45ie . g
1) 7 S5 1 5 P R B85 104) S 2 A, S
Pl 3% 02 AML BIR TG 2. D
ML % 37 R B <01 uT M He e 4k, 78
0.1 ~0.2,=0.2 uT AY7/KFH OR(E ST 5 M
1.17(95%CI: 0.98 ~ 1.39) 1 1.51 (95%CI :
1.15~1.98) , HJCig Bk 42 fi 55 35 A= 1%
T ik v R B FRER YR fG R R o AR
R B 5 1 = e 4 S A BE 28 > 100 m AH
Fb, J& A 7E 50 m DL ) OR B R 1.31
(95%CI: 0.87 ~1.99) , & 7/~ % & i &
CE R — AP fE R R . SR — L
SCHR AR T E A K B R i R 4k R
O TS RN & N | B 752 S ¥ Sl oy
(%, ml RS Fi AR RRAS f /N
5 R BA LS S IR OR fEAR /I, ZINFEA
ST FARME R B2 A et 2E i L.
AR RSB, PO R A
R SCHR[30-33 J 4R 1E — 28 AR
HLE A IE 25 R RS L RT AR IO A HE
OR(EA W . 7E—2eptse rh R W]
FES BT LBARM AR 25 5 e
TE fe R , A M Ao T2 ik i 2% (5K
FHELZS B RIBUKR) B AR SRAT
TR A RS (L DA e AR TP B, 25 R4
FEAEA—E KW AEk e Pk
A%, BV A T AR F e ) U £ A
Kt IEAS
A=A BT AT AR A3 fif A0 A% F
Y 80 d R AR R . — Rk
AT F 1 70 fof B R T FNATLAAR 28 g e
B, e o iR e A W S B A, e (8 (AR 3L
i DNA F A i M W 2 0 I
Nordenson 55 ¥4 fF 5% 24 Mk 7 =] HLIY
A1 i 7k 2 448 L % e AR SR ARG O, A

%



PR TR 2R 2011 4E 8 H 4532445 81 Chin J Epidemiol, August 2011, Vol. 32,No. 8 - 825 -

5 AR

GG IRREGET 2~ 15 uT W7 0] LIS S (0,
PRAS SR . o5 — P B AT H 3 ] A
SRRy U R PR R /D, 3 Ao F At S 56 R B R 2R
AT LAYE T MERER R BT bR B i SRR, S
RS L R S DT X B e A2 245 ) i 3% A0 1 2 e
BB A SR, 5T R B0 7R AR H BT TAE AT, R
RIKFA T IR . AR HEMEZ AR
IAFAE T AR B, RIS 5 iR B A I
JIE R AR L R 65, S 3 A P A R 22 R G
JoE U SR ORI e T

“EHLH) AR R AR
AW 45 3 o |, AR o 7% 37 1T RE 2 4R
AML BYSGER IR ZR 22— M4 e I Y BT 2 A3t

TERE IRTAIT AT, Meta 4341 J0 1k AR800; ] 4%
Tﬁﬂﬂ%ﬁ%%ﬁﬂ%@KA@@:%fAE
BT R T 22 P 2R AR R LA TE AR 2KV

S £ X #

[1] Zeeb H, Blettner M. Adult leukaemia: what is the role of currently
known risk factors? Radiat Environ Biophys, 1998,36(4) :217-
228.

[2] Linet MS. Leukemias and occupation in Sweden: a registry-based
analysis. Am J Ind Med, 1988, 14(3) :319-330.

[3] Blair A, Zahm SH. Agricultural exposures and cancer. Environ
Health Perspect, 1995, 103 Suppl 8:S205-208.

[4] Dich J, Zahm SH, Hanberg A, et al. Pesticides and cancer. Cancer
Causes Control, 1997,8(3) :420-443.

[5] Wertheimer N, Fau-Leeper E, Leeper E. Adult cancer related to
electrical wires near the home. Int J Epidemiol, 1982, 11 (4) :
345-355.

[6] Cartwright RA. Extra low frequency electric and magnetic fields
in the bedplace of children diagnosed with leukaemia: a case-
control study. European Journal of Cancer Prevention: the
official journal of the European Cancer Prevention Organisation
(ECP). EurJ Cancer Prev,1997,6(1):93-95.

[7] Verkasalo PK. Magnetic fields and leukemia-risk for adults living
close to power lines. Scand J Work Environ Health, 1996, 22

Suppl 2:S1-56.

[8] Kheifets LI, Afifi AA, Buffler PA, et al. Occupational electric and
magnetic field exposure and leukemia: a Meta-analysis. J Occup
Environ Med, 1997,39(11):1074-1091.

[9] Johansen C, Fau-Raaschou, Nielsen O, et al. Risk for leukaemia
and brain and breast cancer among Danish utility workers: a
second follow-up. Occup Environ Med,2007,64(11):782-784.

[10] Knobloch K, Yoon U, Vogt PM. Preferred reporting items for
systematic reviews and Meta-analyses: the PRISMA statement.
Int J Surg,2010,8(5):336-341.

[11] Feychting M , Ahlbom A. Cancer and magnetic fields in persons
living close to high voltage power lines in Sweden.
Lakartidningen, 1992,89(50) :4371-4374.

[12] Mantel N, Haenszel W. Statistical aspects of the analysis of data
from retrospective studies of disease. J Natl Cancer Inst, 1959,22
(4):719-748.

[13] Demers PA, Vaughan TL, Koepsell TD, et al. A case-control study
of multiple myeloma and occupation. Am J Ind Med, 1993, 23:
629-639.

[14] Youngson JH, Clayden AD, Cartwright RA. A case/control study
of adult haematological malignancies in relation to overhead
powerlines. Br J Cancer, 1991,63(6) :977-985.

[15] Coleman MP. Leukaemia and residence near electricity transmission
equipment: a case-control study. Br J Cancer, 1989,60(5) : 793~
798.

[16] Feychting M, Ahlbom A. Magnetic fields, leukemia, and central
nervous system tumors in Swedish adults residing near high-
voltage power lines. Epidemiology, 1994,5(5):501-509.

[17] Tynesv T, Haldorsen T. Residential and occupational exposure to
50 Hz magnetic fields and hematological cancers in Norway.
Cancer Causes Control,2003,14(8):715-720.

[18] Rosu T, Negoiu M, Pasculescu S, et al. Meta-based biologically
active agents: synthesis, characterization, antibacterial and
antileukemia activity evaluation of Cu( I ), V(IV )and Ni( II )
complexes with antipyrine-derived compounds. Eur J Med
Chem,2010,45(2):774-781.

[19] Vignati M, Giuliani L. Radiofrequency exposure near high-
voltage lines. Environ Health Perspect, 1997, 105 Suppl 6:
S1569-1573.

[20] London SJ, Thomas DC,Bowman JD, et al. Exposure to
residential electric and magnetic fields and risk of childhood
leukemia. Am J Epidemiol, 1991,134(9):923-937.

[21] Lovely RH, Buschbom RL, Slavich AL, et al. Adult leukemia risk
and personal appliance use: a preliminary study. Am J
Epidemiol, 1996, 143(7) : 744-745.

[22] Reif JS, Lower KS, Ogilvie GK. Residential exposure to magnetic-
fields and risk of canine lymphoma. Am J Epidemiol, 1995, 141
(4):352-359.



- 826 - FPAETATI #2445 2011 4E 8 A48 32545 8] Chin J Epidemiol, August 2011, Vol. 32,No. 8

[23] Stepansky R, Jahn O, Windischbauer G,et al. Electromagnetic
fields—effects on health. Acta Med Aust, 2000,27(3) :69-77.

[24] Deadman JE, Rivard C. Individual estimation of exposures to
extremely low frequency magnetic fields in jobs commonly held
by women. Am J Epidemiol,2002,155(4):368-378.

[25] Kheifets L, Swanson J, Greenland S. Childhood leukemia, electric
and magnetic fields, and temporal trends. Bioelectromagnetics,
2006,27(7) :545-552.

[26] Swanson J, Vincent T, Kroll M, et al. Power-frequency electric
and magnetic fields in the light of draper et al, 2005. Ann NY
Acad Sci,2006,1076:318-330.

[27] Kundi M, Hardell L, Sage C, et al. Electromagnetic fields and the
precautionary principle. Environ Health Perspect,2009,117(11):
A484-485.

[28] Feychting M, Ahlbom A, Kheifets L. EMF and health. Ann Rev
Public Health,2005,26:165-189.

[29] Hakansson N, Floderus B, Gustavsson P, et al. Cancer incidence
and magnetic field exposure in industries using resistance
welding in Sweden. Occupat Environ Med, 2002, 59 (7) :
481-486.

[30] van Wijngaarden E, Nylander-French LA, Millikan RC, et al.
Population-based case-control study of occupational exposure to
electromagnetic fields and breast cancer. Ann Epidemiol, 2001, 11
(5):297-303.

[31] Bethwaite P, Cook A, Kennedy J, et al. Acute leukemia in
electrical workers: a New Zealand case-control study. Cancer
Causes Control,2001,12(8) :683-689.

[32] McLean D. Leukaemia and occupation: a New Zealand Cancer
Registry-based case-control Study. Int J Epidemiol, 2009,38(2):
594-606.

[33] Guénel P, Nicolau J, Imbernon E, et al. Exposure to 50-Hz
electric field and incidence of leukemia, brain tumors, and other
cancers among French electric utility workers. Am J Epidemiol,
1996,144(12):1107-1121.

[34] Foliart DE, Iriye RN, Tarr KJ, et al. Alternative magnetic field
exposure metrics: relationship to TWA, appliance use, and
demographic characteristics of children in a leukemia survival

study. Bioelectromagnetics,2001,22(8) : 574-580.

[35] Nordenson I, Mild KH, Jirventaus H, et al. Chromosomal
aberrations in peripheral lymphocytes of train engine drivers.
Bioelectromagnetics,2001,22(5) :306-315.

[36] Reiter RJ, Carneiro RC, Oh CS. Melatonin in relation to cellular
antioxidative defense mechanisms. Horm Metab Res, 1997, 29
(8):363-372.

[37] Burch JB, Reif JS, Yost MG, et al. Nocturnal excretion of a
urinary melatonin metabolite among electric utility workers.
Scand J Work Environ Health, 1998,24(3) : 183-189.

[38] Enmark E. Human estrogen receptor beta-gene structure,
chromosomal localization, and expression pattern. J Clin
Endocrinol Metab, 1997,82(12) :4258-4265.

[39] Kuiper GG, Shughrue PJ, Merchenthaler 1, et al. The estrogen
receptor beta subtype: a novel mediator of estrogen action in
neuroendocrine systems. Front Neuroendocrinol, 1998, 19 (4) :
253-286.

[40] Kheifets L, Ahlbom A, Crespi CM, et al. A pooled analysis of
extremely low-frequency magnetic fields and childhood brain
tumors. Am J Epidemiol, 2010, 172(7):752-761.

[41] Baumgardt-Elms C, Schiimann M, Ahrens W, et al. Residential
exposure to overhead high-voltage lines and the risk of testicular
cancer: results of a population-based case-control study in
Hamburg (Germany ). Int Arch Occup Environ Health, 2005, 78
(1):20-26.

[42] Floderus B, Stenlund C, Persson T. Occupational magnetic field
exposure and site-specific cancer incidence: a Swedish cohort
study. Cancer Causes Control, 1999, 10(5):323-332.

[43] Savitz DA. Epidemiologic studies of electric and magnetic fields
and cancer: strategies for extending knowledge. Environ Health
Perspect, 1993,101 Suppl 4:S83-91.

[44] Li CY, Thériault G, Lin RS. Residential exposure to 60—Hertz
magnetic fields and adult cancers in Taiwan. Epidemiology,
1997,8(1):25-30.

[45] Richardson S, Zittoun R, Bastuji-Garin S, et al. Occupational risk
factors for acute leukaemia:a case-control study. Int J Epidemiol,
1992,21(6):1063-1073.

(Hickis H 191:2011-02-24)
(AR SCGhi - TRARAR )



