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Cellular telephones:

NMT 450 1981- (portable 1984)
NMT 900 1986-2000

(analogue)

GSM 900/(1800) 1991-
(digital)

3G (UMTS) 2003-

Desktop cordless phones:

Analogue (800-900 MHz) 1988-1990’s
Digital (DECT 1900 MHz) 1991-
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CNS 1997-2003 (answered the questionnaire)

Cases, study 1997-June 30, 2000 = 1429
Controls, study 1997-June 30, 2000 = 1470

Cases, study July 1, 2000-2003= 729
Controls, study July 1, 2000-2003 = 692

Total number of cases = 2158 (89 %)
Total number of controls = 2162 (89 %)



Assessment of exposure
Mailed 20 pages questionnaire

Additional phone interviews
Whole working life assessed etc
Different exposures such as pesticides, solvents, smoking habits

Cellular telephones:

-first year of use or time period

-type of telephone (prefix 010 = analogue, prefix 07 = digital)
-average number of calls per day

-average number of minutes per day

-use of external antenna in a car

-use of handsfree

-ear most frequently used or equally both

Cordless telephones: Same method for assessment of use

Anatomical tumour localisation
Histopathology
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Astrocytoma, all: Analogue, latency periods, total and >85 hours.

O Total
O0>85h

0,5

=>1-5years |

—>5-10 years

Time period

>10 years
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Astrocytoma, all: Digital, latency periods, total and >64 hours.

O Total
O0>64 h

>1-5 years )

>5-10 years

Time period

>10 years
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Astrocytoma, all: Cordless telephone, latency periods, total and >195 hours.

O Total
0>195h

0,5

>1-5 years

>5-10 years >10 years

Time period




OR

Astrocytoma, all: Laterality.

3.5 1

2,5

O Analogue
O Digital
O Cordless

Total Ipsilateral Contralateral
0,5 A

Group

Ipsi-/contralateral




Hours of use (1-1000, 1001-2000, > 2000 h), malignant

Analogue Digital
Ca/Co OR Cl Ca/Co OR Cl
1-1000 h 147/281 | 1.3 1.0002-1.7 | 355/731 | 1.3 | 1.03-1.6
1001-2000 h 10/8 3.0 1.1-7.7 26/33 1.8 | 1.02-3.1
>2000 h 21/8 5.9 2.5-14 21/12 3.7 1.7-7.7
Cordless Total, any combination
Ca/Co OR Cl Ca/Co OR Cl
1-1000 h 265/599 | 1.2 0.9-1.4 433/983 | 1.2 | 0.98-1.4
1001-2000 h 42/52 2.3 1.5-3.5 657104 | 1.6 1.1-2.2
>2000 h 43/50 2.3 1.5-3.6 85/85 2.4 1.7-3.4

p, trend: Analogue: 0.0007
Digital: 0.01
Cordless: 0.0002
Total: <0.0001



Hours of use (1-1000, 1001-2000, > 2000 h), astrocytoma, all

Analogue Digital
Ca/Co OR Cl Ca/Co OR Cl
1-1000 h 109/281| 1.4 1.04 -1.9 | 262/731 1.4 1.1-1.8
1001-2000 h 10/8 4.1 1.6- 11 21/33 2.1 1.1-3.7
>2000 h 15/8 5.8 2.3-14 17/12 4.3 2.0-9.5
Cordless Total, any combination
Ca/Co OR Cl Ca/Co OR Cl
1-1000 h 194/599| 1.2 0.97-1.6 307/983| 1.2 | 0.98-1.5
1001-2000 h 34/52 2.7 1.7-4.4 54/104 | 1.8 1.3-2.7
>2000 h 33/50 2.6 1.6-4.2 68/85 2.8 1.9-4.1

p, trend: Analogue: 0.001
Digital: 0.008
Cordless: 0.0001
Total: <0.0001




Aqge groups (age at first exposure), malignant

> 1 year latency

Analogue phone

All ages

<20
-20-49
-50-80

Digital phone
All ages

<20

-20-49

-50-80

Cordless phone

All ages
<20
-20-49
-50-80

Ca/Co OR Cl
178/297 1.5 1.1-1.9
4/6 1.3 0.3-4.9
131/214 1.4 1.1-1.9
43777 1.6 1.02-2.4
402/776 1.3 1.1-1.6
16/9 3.7 1.5-9.1
229/445 1.3 0.99-1.6
157/322 1.3 1.02-1.7
350/701 1.3 1.1-1.6
17716 2.1 0.97-4.6
2007416 1.2 0.9-1.5
133/269 1.5 1.1-1.9
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Acoustic neuroma: Analogue, latency periods, total and >85 hours.
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>1-5 years >5-10 years >10 years

Time period




OR

55

45

3,5

25

15

0,5

Acoustic neuroma: Digital, latency periods, total and >64 hours.

O Total
O0>64 h

>1-5 years

>5-10 years

Time period

>10 years




OR

6,5

55

45

35

25

15

0,5

Acoustic neuroma: Cordless telephone, latency periods, total and >195 hours.

O Total
O0>195h

>1-5 years >5-10 years
Tidsperiod

1 >10vyears
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4,5

3,5
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Acoustic neuroma: Laterality.
T O Analogue
O Digital
O Cordless
All Ipsilateral Contralateral Ipsi-/contralateral

Group



Hours of use (1-1000, 1001-2000, > 2000 h), benign

Analogue Digital
Ca/Co OR Cl Ca/Co OR Cl
1-1000 h 186/281 | 1.6 1.2-2.0 | 414/731 | 1.2 | 0.96-1.4
1001-2000 h 7/8 2.6 0.9-7.4 15/33 1.1 0.6-2.0
>2000 h 6/8 1.8 0.6-5.4 8712 1.7 0.7-4.3
Cordless Total, any combination
Ca/Co OR Cl Ca/Co OR Cl
1-1000 h 339/599 | 1.1 | 0.95-1.4 | 548/983 | 1.1 0.9-1.3
1001-2000 h 45/52 1.7 1.1-2.5 657104 | 1.3 0.9-1.8
>2000 h 39/50 1.6 | 1.02-2.5 64/85 1.6 1.1-2.3

p, trend: Analogue: 0.64
Digital: 0.68
Cordless: 0.11
Total: 0.06



Hours of use (1-1000, 1001-2000, > 2000 h), acoustic heuroma

Analogue Digital
Ca/Co OR Cl Ca/Co OR Cl
1-1000 h 62/281 | 2.8 1.9-4.2 93/731 1.4 | 1.01-2.0
1001-2000 h 3/8 5.3 1.3-21 9/33 3.1 1.4-7.0
>2000 h 3/8 4.9 1.2-19 3/12 2.8 0.7-11
Cordless Total, any combination
Ca/Co OR Cl Ca/Co OR Cl
1-1000 h 75/599 1.3 0.9-1.9| 119/983| 1.4 1.0003-1.9
1001-2000 h 11/52 2.1 1.1-4.3 147104 | 1.5 0.8-2.8
>2000 h 10/50 2.1 | 1.03-4.4 22/85 3.0 1.7-5.1

p, trend: Analogue: 0.51
Digital: 0.10
Cordless: 0.23
Total: 0.01



No association between the use of cellular or cordless
telephones and salivary gland tumours

L Hardell, A Hallquist, K Hansson Mild, M Carlberg, H Gertzén, E-B Schildt, A Dahlqvist

Oceup Environ Med 2004,61:475-67%. doi: 10.1134/0em.2003.011262

See end of artice for
authars” affiliations

Aim: To investigote the ossodiation between the use of cellular or cordless telephones and the risk for

Corresnondence fo: salivary gland tumours.
Dr LHE?dcll, Department Methods: Cases were assessed from the six regional cancer registries in Sweden. Four controls matched

of Oneology, University or sex and oge in five year age groups were seleded for each cose. A total of 293 living cases and 1172
Hespital, SE-701 85 controls were included.

Eéi:gf;ﬁ}?;ﬂ“%rmitf Results: There were 267 (91%) participating cases and 1053 (90%) controls. Cverall no 5igr|i|:ic1:|n’r|y
University, SE-701 82 increased risk was found. Odds ratios were 0.92 (95% C1 0.58 to 1.44) for use of analegue phones, 1.01
Orebro, Sweden; lennart. (95% Cl 0.48 to 1.50) for use of digital phones, and 0.99 (95% Cl 048 to 1.43) for use of cordless
hardell@arebroll se phones. Similar results were found For different salivary gland localisations. Mo effect of tumour induction
Accepted period or latency was seen, although few subjects reported use for more than 10 years.

14 February 2004 Condusions: No association between the use of cellular or cordless phenes and salivary gland tumeours

was found, although this study does not pemit conclusions for long term heavy use.

Salivary gland tumours

293 patients (267 participated)

1172 controls (1053 participated)

*Analogue: OR=0.9 (95% CI; 0.6-1.4)

*Digital: OR=1.0 (95% CI; 0.7-1.5)

*Cordless: OR=1.0 (95% ClI; 0.7-1.4)
«Squamous cell cancer OR=4.4 (95% ClI; 0.8-25)
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Use of cellular or cordless telephones and the risk for non-Hodgkin’s

lymphoma
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& Springer-Verlag 2003

Abstract Ohjectives: To evaluate the use of cellular and
cordless telephones as the risk factor for non-Hod gkin's
Ivmphoma (NHL). Merhods: Male and female subjects
aged 18-74 vears living in Sweden were included during a
period from | December 1999 1o 30 April 2002, Controls
were selected from the national population registry.
Exposure to different agents was assessed by guestion-
naire. Reselts In total, 910 (91 %) cases and 1016 (92%)
controls participated. NHL of the Bacell tvpe was oot
associated with the use of cellular or cordless elephones.
Regarding T-cell NHL and > 5 vear latency period, the
e of analogue cellular phones vielded: odds ratie (OR)

146, 95%: confidence interval (CI) 01.38-3.70,
digital: OR =192, 953%,; CIl=077-480 and cordless
phones: OR =247 Cl=1.09-360. The corresponding
results for certain, e.g. cutaneous and leukasmia, T-cell
Ivimphoma for analogue phones were: OR = 341, 953%:;
CI=0.78-15.0, digital: OR =612, 95%,; Cl=1.26-29.7

aid cordless phones: OR =548, 93%:; Cl=1.26-239,
Conclusions: The results indicate an sssociation betwesn
T-cell NHL and the use of cellular and cordless tele-
phones, however based on low numbers and must be
interpreted with caution. Regarding B-cell NHL no
association was found.

Kevwords T-cell - B-cell lvimphoma - Microwaves -
Risk factors - Cellular - Cordless phones

Introduction

Non-Hodgkin's Ivmphoma (NHL) is a heterogeneous
group of lvmphoid malignancies, where new classifica-
tien svstems hased on immunohistochemistry, ovioge-
netics and evolving knowledge in clinical presentation

afd coiires hae lasd o movlarn ~lace ficatinn euchame

Non-Hodgkin’s lymphoma

901 patients och 1016 controls.

Indication of an association with T-cell NHL,
located in the skin. No association with other

types of lymphoma.
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Use of cellular and cordless telephones and risk of testicular
cancer
L. Hardell,*# M. Carlberg,* C.-G. Ohlson,i** H. Westberg,#f M. Eriksson§ and K. Hansson Mild#

*Departrent of Oncdogy, Unversty Hosgital, Ombro, $Depadment of Matural Scences, Orslieo Unkersity, Oretm, 1Depadment of Oooupationa
and Envimnmental Medicine, University Hospital, Orebeg, §Depadment of Oncology, Uniersity Hospital, Lund, TMational Institute for \Werking
Life, Umed, and **nstittion of Cinical Medicine, Orebro Universily, Orebeo, Sweden

Summary
Keywords: A case—control sudy on testicular cancer incduded use of cellular and cordless
cae—conirol study, non-seminana, telephones. The results were based on answers from 542 (92%) cases with sem-
seminama, wimless communicaton inoma, M6 (89%] with non-seminoma, and 870 (8%%) controls. Hegarding

seminoma the use of analog cellular phones gave odds ratio (OR) = 1.2, 95%
confidence interval (CI) = 0.9—1.6, digital phones OR = 1.3, CI = 0,918, and
cordless phones OR = L1, CI = 0.8-15. The corrsponding results for non-

Correspondence:
Lennart Hargel, Depadment of Oncology,
Oralro University Hospital, SE-701 85 Cvebeo,

Sweden. E-rnal lennart hardel@oreboll se seminoma were O = 0.7, CI = 0.5-1.1, OK =09, Cl = 0.6~14, and OR =

1.0, CI = 0.7-1.4, respectively. There was no dose-response effect and OR did
Received 26 June 2008; revised 5 Seplemiber not increase with latency time. Mo asociation was found with place of keeping
2006; pccepted 11 September 2006 the maobile phone during standby, such as trousers pocket. Cryptorchidism was

associated both with seminoma (OR = 4.2, I = 27-6.5) and non-seminoma
[OR = 3.3, Cl = 2.0-5.6), but no interaction was found with the use of celu-
lar or cordless telephones.

Aol 10 1111413852605 2006.0072 1.2

Testicular cancer
Study of 888 young men with testicular cancer and 870
young men without testicular cancer.

No clear assoclation with use of cellular or cordless
telephones.
No association with place of telephone (trouser pockets etc).



Melanoma (head-neck area)

Study of 347 cases and 1 184 controls.

Total:

Analogue OR = 1.2 (95 % CI = 0.8-1.8; 82 cases, 263 controls)
Digital OR =0.9 (95 % CI =0.7-1.3; 211 cases, 694 controls)
Cordless OR =0.8 (95 % CI = 0.6-1.1; 137 cases, 476 controls)

> 10 years latency:
Analogue OR = 0.9 (95 % CI = 0.6-1.5; 46 cases, 180 controls)
Digital OR =1.2 (95 % CI =0.6-2.2; 19 cases, 65 controls)
Cordless OR =0.5 (95 % CI =0.3-0.997; 17 cases, 89 controls)

Adjusted for age, gender, year of diagnosis, hair color, eye color,
skin type, pain/blisters from sunburn, working outdoors.



Long-term use of cellular phones and brain tumours:
increased risk associated with use for =10 years

Lennart Hardell, Michael Carlberg, Fredrik Soderqvist, Kjell Hansson Mild, L Uoyd Morgan
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Clecup Environ Med 2007 B4 26-4632. doi: 10,1136/ cem, 2004025751

Aim: To evaluate brain umour risk among long-term users of cellular elephanes.

Methods: Two cohort studies and 14 case—~conird studies on this fopic were identified. Data were scrutinised
for use of mabile phone for =10 years and ipsilateral sure if presenied.

Results: The cohort study was of limited value dus to methoddlogicd shorikcamings in the sdy. Of the 14
case—coniral shudies, 11 gove results for =10 years’ use or latency period. Mast of these results were based
on low numbers, An associafion with acoustic neuroma was tound in four studies in the group with at least
10 years' use of a mobile phane. Mo risk waos found in ane study, but the umour size wos significantly larger
amang users, Six shudies gave results for malignant brain tumours in that lalency group. All gove increased
odd ratios [OR), especially for ipsilateral exposure. In o meto-analysis, ipsilateral cell phone use for acoustic
neuroma was OR =2.4 [95% 0 1.1 to 5.3) and OR=2.0, (1.2 to 3.4) kor glioma using a tumour lalency
perod of =10 years,

Conclusions: Results from present studies on wse of mobile phones for =10 years give a consistent pattem of
increased risk for acoustic nevroma and glioma. The risk is highest for ipsilateral exposure.
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a) Inskip et al 2001, USA, >5 years use
b) Muscat et al 2002, USA, 3-6 years use

c¢) Lonn et al 2004, Sweden, >10 years use, same side

d) Christensen et al 2004, Denmark, >10 years use, same side

e) Schoemaker et al 2005, Denmark, Finland, Sweden, Norway, Scotland, England, >10 years use, same side
f) Hardell et al 2006, Sweden, >10 years latency, same side

g) Lonn et al 2004, Christensen et al 2004, Schoemaker et al 2005, Hardell et al 2006, > 10 years use

h) Lonn et al 2004, Schoemaker et al 2005, Hardell et al 2006, > 10 years use, same side
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Glioma
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a) Inskip et al 2001, USA, >5 years use, all gliomas
b) Auvinen et al 2002, Finland, 1-2 years use, all gliomas
¢) Lonn et al 2005, Sweden, >10 years since first regular use, same side, all gliomas
d) Christensen et al 2005, Denmark, >10 years since first regular use, low-grade gliomas
e) Christensen et al 2005, Denmark, >10 years since first regular use, high-grade gliomas
f) Hepworth et al 2006, UK, >10 years use, same side, all gliomas
g) Schiiz et al 2006, Germany, >10 years since first regular use, all gliomas
h) Hardell et al 2006, Sweden, >10 years latency, same side, all gliomas
i) Lahkola et al 2007, > 10 years latency, same side
j) Hardell et al 2007, > 10 years latency, study c-i
k) Hardell et al 2007, > 10 years latency, same side, study c, f-i

O Cellular
telephone

0O Analogue

m Cordless
telephone
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Cellular phone use and brain tumor: 8 meta-analysis
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Pooled, overall: OR=0.90, 95 % CI 0.81-0.99
Long term use >= 10 years: OR=1.25, 95 % CI 1.01-1.54

risk of braim mamos after bogdam cellulr phose ose
awmts confirmation by fanmre studies
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Astrocytoma high grade, age groups <40, 40-59 and 60-80 years old at diagnosis.
Significant difference between the groups (p<0.0001).

Survival, age groups
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Astrocytoma low grade, age groups <40, 40-59 and 60-80 years old at diagnosis.
Significant difference between the groups (p<0.0001).

Survival, age groups
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Astrocytoma high grade, total exposure for cellular-/cordless telephone (red line)
vs unexposed, <40 years old at diagnosis. No significant difference between the groups (p=0.73)

Astrocytoma high grade, total, <40
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Astrocytoma high grade, total exposure for cellular-/cordless telephone (red line)
vs unexposed, 40-59 years old at diagnosis. No significant difference between the groups
(p=0.63).

Astrocytoma high grade, total, 40-59
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Astrocytoma high grade, total exposure for cellular-/cordless telephone (red line)
vs unexposed, 60-80 years old at diagnosis. No significant difference between the groups
(p=0.22).

Astrocytoma high grade, total, 60-80
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Incidence per 100,000 person years

Incidence of all astrocytomas in Sweden 1970-2005, age adjusted to the world standard population.
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Incidence per 100,000 person years

Incidence of all astrocytomas in Sweden 1970-2005, age adjusted to the world standard population. Trend for the
whole time period.
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of Swedish children aged 7-14 years
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Percentage of children aged 7-14 years with
access to a mobile phone, own mobile
phone or shared in the family.
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Risk assessment based on epidemiological studies and
non-thermal biological endpoints in laboratory studies is
warranted both for mobile phones and cordless phones

Reduction of exposure:

DECT:

* Use always a landline phone if possible

* Short phone calls with DECT

* Use a head set

* The base station for DECT emits RF fields in the home

Mobile phones:

* Children should not use mobile phones but for short calls
* Use a phone with low SAR

* Use hands-free

* Use external antenna in a car

* Short calls!



Urgent needs for research

-Long term use of mobile phones and DECT

-Passive exposure to RF fields
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SANTA BARBARA, Ca - August 31/ Serious Public Health
Concerns Raised Over Exposure to Electromagnetic Fields (EMF)
from Powerlines and Cell Phones.

The Biolnitiative Report recommends new, biologically-based
exposure standards. It is available at www.bioinitiative.org

Visit our homepage:

WWW.cancerprevention.se
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