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Adult man, 10 years child, 5 years child, frequency scale. 
GSM phone 835 MHz with SAR in Watt/Kg. 
Professor Om Gandhi with courtesy.



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



Astrocytoma, all: Analogue, latency periods, total and >85 hours.
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Astrocytoma, all: Digital, latency periods, total and >64 hours.
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Astrocytoma, all: Cordless telephone, latency periods, total and >195 hours.
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Astrocytoma, all: Laterality.
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Hours of use (1-1000, 1001-2000, > 2000 h), malignant

Analogue Digital 
 Ca/Co OR CI Ca/Co OR CI 
       
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 CI Ca/Co OR CI 
       
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 65/104 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 CI Ca/Co OR CI

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 CI Ca/Co OR CI

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



> 1 year latency
Ca/Co OR CI

Analogue phone

All ages 178/297 1.5 1.1-1.9
<20 4/6 1.3 0.3-4.9
-20-49 131/214 1.4 1.1-1.9
-50-80 43/77 1.6 1.02-2.4

Digital phone
All ages 402/776 1.3 1.1-1.6
<20 16/9 3.7 1.5-9.1
-20-49 229/445 1.3 0.99-1.6
-50-80 157/322 1.3 1.02-1.7

Cordless phone

All ages 350/701 1.3 1.1-1.6
<20 17/16 2.1 0.97-4.6
-20-49 200/416 1.2 0.9-1.5
-50-80 133/269 1.5 1.1-1.9

Age groups (age at first exposure), malignant



Acoustic neuroma: Analogue, latency periods, total and >85 hours.
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Acoustic neuroma: Digital, latency periods, total and >64 hours.
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Acoustic neuroma: Cordless telephone, latency periods, total and >195 hours.
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Acoustic neuroma:  Laterality.
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Hours of use (1-1000, 1001-2000, > 2000 h), benign

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

 Analogue Digital 
 Ca/Co OR CI Ca/Co OR CI 
       
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 8/12 1.7 0.7-4.3 

 
 Cordless Total, any combination 
 Ca/Co OR CI Ca/Co OR CI 
       
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 65/104 1.3 0.9-1.8 
>2000 h 39/50 1.6 1.02-2.5 64/85 1.6 1.1-2.3 

 



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

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

Analogue Digital
Ca/Co OR CI Ca/Co OR CI

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 CI Ca/Co OR CI

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 14/104 1.5 0.8-2.8
>2000 h 10/50 2.1 1.03-4.4 22/85 3.0 1.7-5.1



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% CI; 0.7-1.4)

•Squamous cell cancer OR=4.4 (95% CI; 0.8-25)



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.



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

No clear association 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.





a) Inskip et al 2001, USA, >5 years use

b) Muscat et al 2002, USA, 3-6 years use

c) Lönn 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) Lönn et al 2004, Christensen et al 2004, Schoemaker et al 2005, Hardell et al 2006, > 10 years use

h) Lönn et al 2004, Schoemaker et al 2005, Hardell et al 2006, > 10 years use, same side

Acoustic neuroma 
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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

c) Lönn 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) Schüz 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

Glioma
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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 
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Survival, age groups

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

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

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)
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Astrocytoma high grade, total, 40-59

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). 
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Astrocytoma high grade, total, 60-80

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). 



Incidence of all astrocytomas in Sweden 1970-2005, age adjusted to the world standard population.
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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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Population based study of the use of cellular and cordless 
telephones of Swedish children aged 7-14 years
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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



Release Date:  August 31, 2007

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

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

Visit our homepage:

www.cancerprevention.se
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