
P

A

l
W
1
1
S
c
s
L
b
p
c
I
s
r
t
m
b
i
h
s
b
c
p
i
i
m
p
©

K

S

0
d

ARTICLE IN PRESSATPHY-639; No. of Pages 4

Pathophysiology xxx (2009) xxx–xxx

Short communication
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bstract

Breast cancer frequently occurs in the left breast among both women and men [R. Roychoudhuri, V. Putcha, H. Møller, Cancer and
aterality: a study of the five major paired organs (UK), Cancer Causes Control 17 (2006) 655–662; M.T. Goodman, K.H. Tung, L.R.

ilkens, Comparative epidemiology of breast cancer among men and women in the US, 1996 to 2000, Cancer Causes Control 17 (2006)
27–136; C.I. Perkins, J. Hotes, B.A. Kohler, H.L. Howe, Association between breast cancer laterality and tumor location, United States,
994–1998, Cancer Causes Control 15 (2004) 637–645; H.A. Weiss, S.S. Devesa, L.A. Brinton, Laterality of breast cancer in the United
tates, Cancer Causes Control 7 (1996) 539–543; A. Ekbom, H.O. Adami, D. Trichopoulos, M. Lambe, C.C. Hsieh, J. Pontén, Epidemiologic
orrelates of breast cancer laterality (Sweden), Cancer Causes Control 5 (1994) 510–516]. Moreover, recent results showed that the left
ide of the body is more prone to melanoma than the right side [D.H. Brewster, M.J. Horner, S. Rowan, P. Jelfs, E. de Vries, E. Pukkala,
eft-sided excess of invasive cutaneous melanoma in six countries, Eur. J. Cancer 43 (2007) 2634–2637]. Current explanations for left-sided
reast cancer include handedness [L. Titus-Ernstoff, P.A. Newcomb, K.M. Egan, et al., Left-handedness in relation to breast cancer risk in
ostmenopausal women, Epidemiology 11 (2000) 181–184; M.A. Kramer, S. Albrecht, R.A. Miller, Handedness and the laterality of breast
ancer in women, Nurs. Res. 34 (1985) 333–337; M.K. Ramadhani, S.G. Elias, P.A. van Noord, D.E. Grobbee, P.H. Peeters, C.S. Uiterwaal,
nnate left handedness and risk of breast cancer: case-cohort study, BMJ 331 (2005) 882–883], size difference, nursing preference, and brain
tructure. However, men are affected even more by left laterality than women, thus many of these explanations are unconvincing. Increasing
ates of skin melanoma have been associated with immune-disruptive radiation from FM/TV transmitters [Ö. Hallberg, A theory and model
o explain the skin melanoma epidemic, Melanoma Res. 16 (2006) 115–118; Ö. Hallberg, A reduced repair efficiency can explain increasing

elanoma rates, Eur. J. Cancer Prev. 17 (2008) 147–152; Ö. Hallberg, O. Johansson, Melanoma incidence and frequency modulation (FM)
roadcasting, Arch. Environ. Health 57 (2002) 32–40; Ö. Hallberg, O. Johansson, FM broadcasting exposure time and malignant melanoma
ncidence, Electromagn. Biol. Med. 24 (2005) 1–8; Ö. Hallberg, Radio TV towers linked to increased risk of melanoma, Report, available at:
ttp://foodconsumer.org/7777/8888/C ancer 31/120907442007 Exclusive report Radio TV towers linked to increased risk of melanoma.
html, 2007 (accessed 2007)]. Geographical areas covered by several transmitters show higher incidences of melanoma than areas covered
y one transmitter. Here we show that a high prevalence of breast cancer and melanoma on the left side of the body may be a logical
onsequence of sleeping in beds having mattresses containing wave-reflecting metal springs. We found that people tend to sleep for longer
eriods on their right side, apparently to avoid disturbance by the heartbeat. This puts the left side farther away from the field-attenuating
nfluence of the metal springs in the mattress; thus the left side will spend, on average, more time exposed to stronger combined fields from

ncident and reflected waves. This hypothesis may also explain why body parts farthest away from the mattress (trunk and upper arms for

en; lower limbs and hips for women) have higher melanoma rates than the sun-exposed face area. The implications of this study should
romote a critical consideration of population exposure to electromagnetic fields, especially during the night.

2009 Elsevier Ireland Ltd. All rights reserved.
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. Introduction
the right side—Get cancer on the left? Pathophysiology (2009),

There is no doubt that horizontally polarised radiation
mitted from western-type FM broadcasting towers may
nterfere with a human body at night during sleep. This is

dx.doi.org/10.1016/j.pathophys.2009.07.001
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logical consequence of wavelengths normally used for FM
nd TV broadcasting. A metal-containing mattress may act
s a half-wave antenna, thus the central parts of the body may
ecome more exposed to resonant currents than the head and
eet are.

Melanoma of the skin appears to be very sensitive to reso-
ant radiation. Long-term disturbance of the immune defence
ystem during sleep may increase the risk of melanoma in the
ost affected parts of the body. A number of facts support an

ssociation between body-resonant radiation and melanoma
10–14]. (1) The melanoma epidemic started in Western
ountries in parallel to the roll-out of FM/TV transmitters.
2) Melanoma rarely affects children that are less than a half-
ave height; girls typically reach the height about one year

arlier than boys do. (3) Melanoma is more common in geo-
raphical areas that have more than one transmitter, due to the
ncreased probability that the bed will be placed in a resonant
irection. (4) Melanoma most commonly affects the hip and
highs for women and the trunk for men, areas that normally
re protected from the sun.

We have previously suggested the possibility that reso-
ant electromagnetic fields might have negative effects on
he efficiency of the immune and cell repair systems [10–14].

recent study showed that melanoma occurs approximately
0% more frequently on the left side of the body compared
o the right side [6]. In addition, breast cancer exhibited a
eft lateral predominance of 5–19% (8% overall) for women
n Western countries [1–4] and 18% for men in Sweden [5].
hus, we hypothesized that there may be a common factor
nderlying both types of cancer.

In this study, we investigated whether radiation at night,
leeping habits, and bed materials might explain the left-
ided predominance of these cancers. We reasoned that an
bserved prevalence of sleeping on either the left or the right
ide might suggest a lateral difference in health parameters
ffected by resonant electromagnetic fields. We performed a
iterature search to provide support for this potential expla-
ation of laterality in cancer. A recent compilation of more
han 2000 peer-reviewed, scientific articles clearly shows bio-
ogical effects from electromagnetic radiation at non-thermal
evels [ref. http://www.bioinitiative.org].

. Methods

We collected data on the incidence of breast cancer in
he left and right breasts from the Swedish Cancer Registry
ver the period of 1970–2006. We calculated the relative rate
f involvement in the left and right breasts in newly reg-
stered cases to determine whether there was a significant
ominance of cancer on one side. We also reviewed similar
ata on melanoma and breast cancer rates in other countries.
Please cite this article in press as: Ö. Hallberg, O. Johansson, Sleep on
doi:10.1016/j.pathophys.2009.07.001

n addition, we sought information about sleeping prefer-
nces on either side of the body for men and women. The
ncidence of melanoma and breast cancer in Swedish munic-
palities was plotted vs. the number of FM radio transmitters

r

1
f

ig. 1. The annual number of new cases of cancer diagnosed in the left and
ight breasts of women in Sweden.

overing the area. Finally, breast cancer incidence rates in
any countries were related to the melanoma incidence in

hose countries.

. Results and discussion

Previous reports on the data referenced from Sweden was
rom the early 1990s, thus we updated the breast cancer lat-
rality data from Sweden up to the year 2006. We found that
rom 1970 to 2006, 616 men were diagnosed with left breast
ancer and 545 with right breast cancer, yielding a ratio of
.13, or a 13% higher risk on the left side. In the same time
eriod, 96,354 women were diagnosed with left breast cancer
nd 90,304 with right breast cancer, yielding a ratio of 1.07,
r a 7% higher risk on the left side (Fig. 1).

To determine whether there was a preference for sleeping
n one side of the body, we reviewed several studies that
nvestigated the sleeping habits of men and women. In a study
f whether sleep position influenced placental implantation
15], 497 of 1500 women (33%) preferred to sleep on their
ight side and 360 (24%) preferred to sleep on their left side.
ther studies showed that 47% of men preferred to sleep on

heir right side and 24% preferred to sleep on their left side
16].

We found that melanoma and breast cancer were more
ommon in municipalities covered by more than one main
M/TV transmitter [11,12] (Fig. 2). We also found that
ountries with high rates of melanoma also have high
ates of breast cancer (Fig. 3). These are so-called devel-
ped countries currently using Western FM bandwidths of
7–108 MHz. In contrast, Japan, also a developed country,
ses a somewhat lower frequency for their FM-radio, includ-
ng bandwidths of 76–93 MHz. In Japan, no left laterality for
reast cancer was found [5]. Furthermore, the melanoma rate
as only about 3% of the rate observed in Sweden, the breast

ancer rate was only 40% of the reported rates in the UK and
SA, and the prostate cancer rate was only about 10% of the
the right side—Get cancer on the left? Pathophysiology (2009),

eported rates in the UK and USA.
Basic physics tells us that a structure that is approximately

.5 m long may become resonant (half-wave resonance) at
requencies of approximately 100 MHz, since half a wave-

dx.doi.org/10.1016/j.pathophys.2009.07.001
http://www.bioinitiative.org/
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ig. 2. Melanoma incidence rates in 1989–1993 in 289 Swedish residential
reas vs. the number of FM-transmission towers covering the area. A linear
egression line has been included. From Ref. [14].

ength is 1.5 m. Half-wave resonance reaches a maximum
n the middle of the structure. If this structure is resting on
above) a metal bed and is exposed to horizontally polarised
aves, the incident wave and a reflected wave will produce
standing wave pattern. The field strength will be almost

ero close to the surface of the metal base, but reach a max-
mum a quarter wavelength (75 cm) above the metal base,
nother zero at 1.5 m above the metal base and so on. The
eld strength at the maximum is twice the field strength if

he bed was not there, due to summation of the incident and
eflected waves. Without such a metal base there will be no
tanding waves driving currents along and inside the body.

Naturally, our hypothetical model of the reflection from
he bed and suggestion of zero field strength at its surface is
implistic. A mattress contains a two-dimensional array of
arallel helically wound springs. The electromagnetic fields
bove such a structure could only be predicted accurately by
omputer modelling, as could absorption in the body which
s close-coupled to the springs. In addition, true field mea-
Please cite this article in press as: Ö. Hallberg, O. Johansson, Sleep on
doi:10.1016/j.pathophys.2009.07.001

urements should be employed.
Apart from reviewing published reports on preferences for

leeping on the right or left sides, we also consulted experts
t the Sleep Research Institute, Sahlgrenska University Hos-

ig. 3. Breast cancer incidence vs. melanoma incidence in countries that
sed an FM-bandwidth of 100 MHz (squares) and in other countries that
sed lower frequencies (triangles). Included are linear regression lines for
oth groups.
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ital in Gothenburg, Sweden. Data on this issue are currently
parse. However, the general impression is that people pre-
er to sleep on their right side because (a) there is less weight
tress on the heart and (b) the heartbeat is not as loud as when
leeping on the left side.

These results suggest that the left side of the body is
ore often placed farther away from the protective metal

ed springs and might therefore, on average, spend more
ime exposed to body-resonant electromagnetic fields. It is
mportant to emphasise that the proportion of people that say
hey prefer sleeping on one side is not a measure of the time
hey actually sleep on that side. A more precise study might
urther elaborate the relevance of our hypothesis that the pre-
ominant sleeping side is associated with cancer laterality.
eds in Western countries normally contain metal springs or

omething similar that could interfere with electromagnetic
elds as mentioned above. In contrast, the ‘Shiki Futons’ of
apan are mattresses placed directly on the bedroom floor,
ith no metal parts. Thus, we would not expect to find any

eft or right laterality of cancer in Japan, due to the lack of
etal springs in Japanese beds. Indeed, a recent study showed

here was no cancer laterality in a population in Tokyo [5]. It
s interesting to note that melanoma most commonly affects
he hip or lower limbs in women, and the trunk area in men.
hus, the widest part of the body, and potentially the part far-

hest away from the bedsprings, seems to be most sensitive
o cancer, quite in line with our hypothesis.

However, our hypothesis may not explain all cancer asym-
etries. In a study of five paired organs, it was found that

ung cancer and testis cancer had right asymmetries that cor-
elated with asymmetries in tissue mass for these organs
1]. Moreover, breast cancer in people under 45 years old
howed a slight right laterality among right-handed and a
trong left laterality among left-handed people [8]. Breast
ancer in older people showed a left laterality, and the odds
atio (OR) was 1.06 for right-handed and 1.20 for left-handed
eople. In light of these data, it would be interesting to
nvestigate whether left-handed people normally sleep for
onger periods on the right side of the body than right-handed
eople do. Other reports have also noted that left-handed
omen had higher total breast cancer risk than right-handed
omen, but no explanation was offered for this anomaly

7–9].
Already in 1959 the issue of breast cancer laterality was

rought up by Garfinkel et al. [17] In the USA both FM and
V transmissions had been broadcasting since late 40s in
ome states. The final massive roll-out of the FM system did
ot finish until early 70s, though; quite in line with the later
ncrease of melanoma rates compared to European countries.

Fig. 3 shows the association between melanoma rates and
reast cancer rates in different countries. It is unlikely that
reast cancer is caused by UV-radiation (on the contrary,
the right side—Get cancer on the left? Pathophysiology (2009),

V-induced D-vitamin might serve as protection), thus we
ave reason to question whether UV-radiation alone is the
ain environmental factor behind the increasing melanoma

ates. Fig. 3 shows that the association between melanoma

dx.doi.org/10.1016/j.pathophys.2009.07.001
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Fig. 4. Left and right incidences of early psoriasis among 33
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(accessed 2008).
atients. MCP = metacarpophalangeal, PIP = proximal interphalangeal,
TP = metatarsphalangeal joints. Data from Ref. [18].

nd breast cancer is greater in Western developed countries
hat use FM-band frequencies of 87–108 MHz compared
o other countries. Aside from differences in frequencies
or FM radio and in the presence or absence of metal
prings in beds, there are of course many other differ-
nces between populations in Japan and Western countries,
elated to lifestyle and genetic factors. It will be an exciting
ask to investigate each to evaluate its possible contribution
o the differences in rates of melanoma and breast can-
er.

Finally, a study on psoriasis indicated that early psoria-
is is more often found on the left side of the body than on
he right side [18] (Fig. 4). It would be interesting to inves-
igate whether any improvement of psoriasis would occur by
urning the bed to a less resonant direction or by using a
on-metal-based futon bed.

. Conclusions

We conclude that the data on sleeping side prefer-
nces, cancer laterality, and a correlation between cancer
nd FM/TV transmitters for both melanoma and breast
ancer support our hypothesis that an immune-disruptive,
lectromagnetic radiation from broadcasting transmitters in
ombination with Western-styled metal-based beds con-
ributes to the incidence of cancer.
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