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Supplementary Table S1.  
Relationship between magnetic fields and cancer in residential/domestic MF exposure epidemio-
logic studies 

Type of cancer Study Source of MFs Range of 
MFs 

Location Conclusions Ref. 

brain tumors 
glioma 

population-
based case-

control study 

power transmission 
lines 

50/60 Hz 
0.3 μT 

France Significant associations between cumulated duration living at< 50 m to 
high voltage lines and: i) all brain tumors (odd ratios 2.94; 95%CI 1.28-

6.75); ii) glioma (odd ratios 4.96; 95%CI 1.56-15.77). 

[1] 

brain tumors population-
based case-

control study 
of children un-
der 15 years of 

age 

residential power-
frequency MFs 

0.1>μT>0.4 Japan A positive association was found between high-level exposure-above 0.4 
μT-and the risk of brain tumors. 

[2] 

brain tumors, 
childhood  

pooled analy-
sis based on 
primary data 

residential ELF-MF 
exposure 

0.1-≥0.4 
μT 

U.K. Results provide little evidence for an association between ELF-MF expo-
sure and childhood brain tumors 

[3] 

brain cancer, 
childhood  

meta-analysis power lines 0.2-0.4 μT U.S.A. With the exception of high cut-point analyses (0.3/0.4 μT), where the pos-
sibility of a moderate risk increase cannot be excluded, No increase in 

childhood brain cancer risk was evident for any of the exposure metrics 

[4] 

brain cancer meta-analysis 
of occupa-

tional studies 

different sources > 0.2 μT worldwide Little or no association between electric and MF exposure and brain can-
cer 

[5] 

breast cancer melatonin hy-
pothesis 

exposure sessions of 
30 min each of 

sham, continuous, 
and intermittent (15 

s on/off cycles) 

50 Hz 
100 μT 

Belgium No indications that daytime acute MF exposure influences either melato-
nin secretion or aMT6s excretion 

[6] 
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Type of cancer Study Source of MFs Range of 
MFs 

Location Conclusions Ref. 

breast cancer melatonin hy-
pothesis 

environments ex-
posed to MFs 

50-Hz 
weekly 0.1 
to 2.6 μT 

France MFs do not have cumulative effects on melatonin secretion in humans [7] 

breast cancer 24-hour EMF 
measurements 

in the most 
lived-in room  

residential EMF ex-
posures 

0.07-0.19 
μT 

U.S.A. Results agree with other recent reports of no association between breast 
cancer and residential EMF exposures 

[8] 

breast cancer electric bed-
ding device 

and increased 
breast cancer 

risk 

electric bedding de-
vice 

n.a. U.S.A. The use of electric bedding devices may increase breast cancer risk in Af-
rican-American women aged 20-64 years. Such an association might not 

vary substantially by menopausal status or estrogen receptor status 

[9] 

breast cancer residential ex-
posure to 

power-fre-
quency MFs 

wiring configuration 
associated with the 

highest MFs 

40 Hz - 
800 Hz; 
0.01-0.4 
μT 

U.S.A. Residential MF exposures commonly experienced by US women do not 
influence risk of breast cancer 

[10] 

breast cancer melatonin hy-
pothesis 

at-home electric ap-
pliance use 

60-Hz  U.S.A. No support for the hypothesis that exposure to residential MFs is associ-
ated with an increased risk of developing breast cancer 

[11] 

breast cancer melatonin hy-
pothesis 

residential MFs 0.3-0.4 μT U.S.A. MF exposure does not increase breast cancer risk , even within specific 
subgroups of women who might be more susceptible to the effects of 

such exposure 

[12] 

breast cancer melatonin hy-
pothesis 

higher bedroom MF 
level 

60-Hz U.S.A. Exposure to nighttime residential 60-Hz MFs can depress the normal noc-
turnal rise in melatonin 

[13] 

breast cancer melatonin hy-
pothesis 

residential MFs 60-Hz 
5-10 mG > 
ambient 

MF 

U.S.A. Exposure to MFs is associated with decreased nocturnal melatonin levels, 
but does not support the hypothesis that such exposure results in in-

creased urinary levels of estrogens, LH, or FSH 

[14] 

breast cancer melatonin hy-
pothesis 

continuous and in-
termittent MF expo-

sure 

60 Hz 
127.3 μT 

U.S.A. Nocturnal secretion and metabolism of melatonin are not altered in hu-
mans by field exposure at an intensity over 600 times higher than that 

typically encountered in the home 

[15] 
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Type of cancer Study Source of MFs Range of 
MFs 

Location Conclusions Ref. 

breast cancer melatonin hy-
pothesis 

home environment < 0.5 μT U.S.A. No influence of nocturnal environmental MF exposure on aMT6s excre-
tion in older adults 

[16] 

cancer Electromag-
netic-fields in 

the home-envi-
ronment 

color tv, computer 
monitor, micro-

wave-oven, cellular 
phone, 

2.45 GHz U.S.A. The consumption of microwave-cooked food and exposure of the human 
body to micro-waves over a long period of time may influence the nutri-
tional state of diet individual and may contribute to induction of cancer 

[17] 

cancer, child-
hood  

retrospective 
cohort study 

high voltage power 
transformer station 
and transmission 

line 

≥0.2 μT Canada Residential proximity to transformer stations is associated with a border-
line risk of childhood cancer, but the absence of an association with trans-

mission lines suggests no causal link 

[18] 

cancer, 
childhood  

national case-
control study 

high-voltage power 
lines 

0.1-≥0.4 
μT 

England 
and Wales 

MF exposure during the year of birth is unlikely to be the whole cause of 
the association with distance from overhead power lines 

[19] 

cancer, child-
hood  

meta-analysis e high voltage 
power lines 

≥ 0.2 μT Worldwide It cannot be concluded that children exposed to non-ionizing radiation 
have higher risks of childhood cancer 

[20] 

endometrial can-
cer 

electric blanket 
exposure 

electric blanket 
mattress cover 

n.a. U.S.A. Provides evidence against an association between electric blanket or mat-
tress cover use and endometrial cancer 

[21] 

hematological 
cancers 

residence situ-
ated in a broad 

corridor 
around a high-
voltage power 

line 

high-voltage power 
line 

0.05 - 0.20 
μT 

Norway Occupational exposure showed no significant association to exposure for 
any site. Conclusions: Some elevated odds ratios were observed in the 
present study, but the results are based on small numbers and no firm 

conclusions can be drawn 

[22] 

leukemia female urinary 
excretion of 6-
sulfatoxymela-

tonin (6-
OHMS 

power lines 0.08-0.29 
μT 

Canada Chronic residential exposure to MFs from high-power lines may accentu-
ate the decrease in melatonin secretion observed in some vulnerable sub-

groups of the population 

[23] 

leukemia, acute 
lymphoblastic 

(ALL) 

meta-analysis stationary bedroom 
meas-urements 

≥0.3 μT Canada, 
Denmark, 
Germany, 

ELF-MF exposure has no impact on the survival probability or risk of re-
lapse in children with ALL 

[24] 
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Type of cancer Study Source of MFs Range of 
MFs 

Location Conclusions Ref. 

Japan, 
U.K., 

U.S.A. 
leukemia dose-response 

and time-re-
lated factors 

high-voltage power 
lines 

≥ 0.01 μT Finland Typical MFs of high-voltage power lines are not an important cause of 
leukemia in adults 

[25] 

leukemia possible asso-
ciation be-

tween MFs ex-
posure in the 
pediatric pop-

ulation 

igh voltage power 
lines (≥132 kilo-volts 

0.1-0.4 μT Italy More suggestive of an excess risk of leukemia among exposed children 
than of a null relation 

[26] 

leukemia, acute residential MF 
exposure and 

proximity 

Overhead transmis-
sion lines 

≥ 0.3 μT Malaysia Residential proximity does not constitute any risk to children's health [27] 

leukemia, B-line-
age acute lym-
phoblastic (B-

ALL) 

Residential 24-
h ELF-MF 

measurements 

children's rooms 
near their beds 

≥0.4 μT Mexico ELF-MF exposure may be associated with the risk of B-ALL [28] 

leukemia 
brain tumor 

breast cancer, fe-
male  

residential dis-
tance less than 
or equal to 100 

m 

power lines ≥0.2 μT Taiwan Association between MF exposure and a greater mean age at diagnosis 
for brain tumors 

[29] 

leukemia 
brain/central 

nervous system 
cancers 

malignant mela-
noma 

breast cancer 

case-control 
study in rela-

tion to distance 
and ELF-MF 

overhead power 
lines 

≥1 μT U.K. Results do not support an epidemiologic association of adult cancers 
with residential MFs in proximity to high-voltage overhead power lines 

[30] 
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Type of cancer Study Source of MFs Range of 
MFs 

Location Conclusions Ref. 

leukemia 
lung cancer, 
childhood  

non-melanoma 
skin cancer 

cases that 
might occur 

near high-volt-
age powerlines 

high-voltage power-
lines 

>0.1 μT U.K. Within 400 m of powerlines, this may result annually in 200-400 excess 
cases of lung cancer, 2000-3000 cases of other illnesses associated with air 
population and 2-6 cases of childhood leukemia. Seventeen cases of non-

melanoma skin cancer might occur by exposure directly under power-
lines 

[31] 

leukemia 
breast cancer 
brain cancer 

pooled or 
meta-analyses 

power lines or other 
sources of electricity 

≥0.4 μT worldwide Strong evidence that excessive exposure to MFs increases risk of adult 
leukemia, male and female breast cancer and brain cancer 

[32] 

leukemia, child-
hood  

upwind carcin-
ogens are ion-

ized when 
passing power 

lines 

high-voltage power 
lines 

≥0.4 μT Australia Increased risk of childhood leukemia near high voltage lines [33] 

leukemia, child-
hood  

comparison of 
Australian res-
idential MF ex-

posure with 
those in other 

countries 

power-frequency 
MFs 

0.05-0.4 
μT 

Australia A causal association between residential MFs and childhood leukemia is 
expected to be small 

[34] 

leukemia, child-
hood  

measurements 
inside home 
and distance 

power lines ≥0.3 μT Brazil Results do not provide support for an association between MFs and 
childhood leukemia, but small numbers and likely biases weaken the 

strength of this conclusion 

[35] 

leukemia, child-
hood  

meta-analysis 
on mobility 

200+ kilovolt power 
line 

≥0.4 μT Brazil, 
Denmark, 
France, It-
aly, Nor-

way, Swe-
den, Swit-
zerland, 

Tasmania, 

Mobility appears to be an unlikely explanation for the associations ob-
served between power lines exposure and childhood leukemia 

[36] 
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Type of cancer Study Source of MFs Range of 
MFs 

Location Conclusions Ref. 

U.K., 
U.S.A. 

leukemia, child-
hood  

paired case-
control study 

house ELF-MF ≥0.4 μT Czech Re-
public 

No indication of an association between ELF-ME exposure and child-
hood leukemia was determined. This in contrast to the findings of previ-

ous studies conducted in different countries 

[37,38] 

leukemia, child-
hood  

CNS tumour 
malignant lym-

phoma 

pooled ana-
lyses 

50 to 400 kV facili-
ties 

≥ 0.4 μT Danemark 
 

The results for childhood leukemia were in line with large pooled anal-
yses showing relative risks between 1.5 and 2. 

[39] 

leukemia, child-
hood  

interaction be-
tween distance 

to nearest 
power line and 

domestic ra-
don regarding 
risk of child-

hood leukemia 

132-400 kV over-
head power line 

n.a. Denmark No change in the estimated association between distance to power line 
and risk of child-hood leukemia 

[40] 

leukemia, child-
hood  

epidemiologi-
cal study 

high voltage under-
ground cables 

>0.4 μT England 
and Wales 

The absence of risk detected in relation to Underground cables tends to 
add to the argument that any risks from overhead lines may not be 

caused by MFs 

[41] 

leukemia, child-
hood  

carcinogenic 
effects are 

based on the 
radical pair 
mechanism 

(RPM) 

 ≥ 100 μT Finland While the radical pair mechanism appears to be involved in sensing the 
static GMF by animals, it remains unclear how it could explain human 

health effects of ELF MFs weaker than 1 μT 

[42] 

leukemia, child-
hood  

meta-analysis power-frequency 
MFs 

> 0.2 μT Germany A dose-response-relationship was observed after combining the data of 
all German studies on MFs and childhood leukemia. The evidence for an 

[43] 
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Type of cancer Study Source of MFs Range of 
MFs 

Location Conclusions Ref. 

association between childhood leukemia and MF exposure in our study 
comes from a measure of exposure during the night 

leukemia, child-
hood  

exposure dura-
tion, frequency 
range, distance 
from the radia-

tion sources, 
and location 
during meas-

urement of MF 
density 

power transmission 
lines 

50-60 Hz ≥ 
0.3/0.4 μT 

India No clear relation observed between specific source of MF and childhood 
leukemia. 

[44] 

leukemia, child-
hood  

meta-analyses: 
modifiable and 
non-modifia-
ble factors af-

fecting the risk 
of childhood 

leukemia 

multiple ≥ 0.4 μT Iran Exposure to EMFs is found to be a significant risk factor [45] 

leukemia, child-
hood  

continuous ex-
posure 

child's bedroom ≥0.3 μT Italy Results may be affected by several sources of bias and they are nonin-
formative 

[46] 

leukemia, child-
hood  

Personal and 
bedroom 

measurements 
performed in 

children  

power lines and 
built-in transformers 

< 0.4 μT Italy Exposure levels in the city of Milan are always significantly far lower 
than 0.3–0.4 μT 

[47] 

leukemia, child-
hood  

treatment in an 
infant incuba-

tor 

incubators for each 
incubator model 

kept by the hospitals 

0.23-4.36 
μT 

Sweden Gives little evidence that exposure to MFs inside infant incubators is as-
sociated with an increased risk of childhood leukemia 

[48] 
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Type of cancer Study Source of MFs Range of 
MFs 

Location Conclusions Ref. 

leukemia, child-
hood  

pooled analy-
sis 

power lines 0.6>μT<0.1 The Neth-
erlands 

The policy is effective in preventing new situations with long-term expo-
sure of children to MFs from overhead power lines, but does not include 

underground cables and other sources of MFs 

[49] 

leukemia, child-
hood  

population-
based case-

control study.  
within 50 m of 
>200 kV lines 

high-voltage electric 
power transmission 

lines 

200 kV 
n.a. 

U.S.A. Not clearly support an increased childhood leukemia risk associated with 
close proximity (<50 m) to higher voltage lines, but could be consistent 

with a small increased risk 

[50] 

leukemia, 
childhood  

contact current 
on the domes-
tic water pipe  

water pipe used for 
grounding 

0.1-0.6 μT U.S.A. No value of information for finding the odds ratio given the contact cur-
rent hypothesis 

[51] 

leukemia, child-
hood  

odds ratios 
(OR) adjusted 
for age, sex, 

Hispanic eth-
nicity, moth-
er's race and 

household in-
come 

contact current ex-
posure 

0.01-0.25 
μT 

U.S.A. No evidence of an association between childhood leukemia and exposure 
to contact currents or MFs  

[52] 

leukemia, child-
hood  

interaction be-
tween distance 
and MFs expo-

sure 

power transmission 
lines 

≥ 0.4 μT U.S.A. Findings argue against MFs as a sole explanation for the association be-
tween distance and childhood leukemia and in favor of some other expla-

nation linked to characteristics of power lines 

[53] 

leukemia, child-
hood  

large records-
based case-

control study 

power lines 0.1>μT≥0.4 U.S.A. Clear evidence of risk associated with greater exposure to MFs from 
power lines 

[54] 

leukemia, child-
hood  

association be-
tween residen-

tial MFs and 

high wire-codes ≥ 0.3 μT U.S.A. No statistically significant association between wire codes and childhood 
leukemia is observed 

[55] 
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Type of cancer Study Source of MFs Range of 
MFs 

Location Conclusions Ref. 

childhood leu-
kemia 

leukemia, child-
hood  

pooled anal-
yses and meta-

regression 
analysis 

power-frequency 
MFs 

geoMF 
25-65 μT 

U.S.A. Investigating whether GMF appears to be an effect modifier in studies of 
alternating MFs resulted in rather limited and not statistically significant, 

evidence for this. 

[56] 

leukemia, child-
hood  

exposure as-
sessment and 
data analysis 

plan 

high-voltage over-
head transmission 

line 

> 0.4 μT U.S.A. The study provides for a powerful test on a hypothesized association be-
tween distance to power lines and childhood leukemia 

[57] 

leukemia, child-
hood  

meta-analysis different sources 0.4>μT<0.2 worldwide Result indicate that MF exposure level may be associated with childhood 
leukemia 

[58] 

leukemia, child-
hood  

meta-analysis different sources 0.1-2.36 
μT 

worldwide Statistical association between MF intensity and childhood leukemia 
(ranged 0.1-2.36 μT) and no relationship between exposure to >= 0.1 μT 

and childhood leukemia 

[59] 

leukemia, child-
hood acute (AL) 

dose-based ge-
ographic zon-

ing 

nuclear power 
plants 

63–150 kV France Potential risk factors related to the vicinity of nuclear power plants [60] 

leukemia, child-
hood acute (AL) 

nationwide 
study 

High-voltage over-
head power lines 

225-400 
kV 

≥0.4 μT 

France Supports the previous international findings of an increase in AL inci-
dence close to power lines 

[61] 

leukemia, child-
hood acute lym-
phoblastic (ALL) 

international 
follow-up 

study on sur-
vival probabil-

ity or risk of 
relapse 

ELF–MF exposures 
measured in homes 

≥0.3 μT Canada, 
Denmark, 
Germany, 

Japan, U.K. 
and U.S.A. 

ELF-MF exposure has no impact on the survival probability or risk of re-
lapse in children with ALL 

[62] 

malignant tu-
mors 

magnetic in-
duction of the 

power transmission 
lines 

20-2511 
nT 

Russia An increase in the incidence of malignant tumors has been noted as the 
induction of the MF produced by overhead power transmission lines in-

creases. 

[63] 
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Type of cancer Study Source of MFs Range of 
MFs 

Location Conclusions Ref. 

industrial fre-
quency 

The received epidemiological data demonstrate the role of MFs of indus-
trial frequency as a risk factor for occurrence of oncological diseases in 

the population 
melanoma distance to FM 

towers 
FM broadcasting 

towers 
~100MHz Sweden Melanoma is associated with exposure to FM broadcasting [64] 

neurogenic 
tumors 

overnight ex-
posure on the 
nocturnal uri-
nary levels of 

biogenic 
amines 

Helmholtz coils 50-Hz 
10 μT 

France Nocturnal exposure to either continuous or intermittent MFs does not af-
fect the nocturnal excretion of biogenic amines in healthy young men 

[65] 
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