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Public concern

In Germany
� 75% are using a mobile phone 

(INFAS 2006)
� 80% of the female children 

aged 14-17 years are using a 
mobile phone (Lampert et al. 
2007)

� 54.000 mobile phone base 
stations (own data 2006)

� The exposure is not controllable 
but the base stations are visible 

���� Concerns given by the EU: 40% are concerned with regard 
to mobile phone base stations! 4

Public concern

� Cancer

� Brain tumor

� Eye melanoma

� Leukemia

� Other 

� Nervous system

� Well being
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Epidemiological study design

Cohort study:

Case-control study:

Exposure

No exposure

Disease

No disease

Disease

No disease

Exposure

No exposure

Time frame

Point of study
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Epidemiological study design

Ecological study:

Observational study comparing 
occurrence of diseases and exposures 
in groups.
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Epidemiological study design

Bias

Causes in study design or analyses 
resulting in a deviation of results or 
inferences from the truth, or 
processes leading to such deviations. 
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Brain tumor mortality in 
Germany

Source: Cancer register
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Mobile phone subscribers in 
Germany

Source: network agency
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Case-control studies on mobile 
phone use and brain tumor

Legende: 
Only analog mobile phones
Acustic neuronoma Meningioma Glioma all tumors together

OR

12
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Non-Responder-Analyses
INTERPHONE-Study

Born in 

the year:

Prevalence of mobile phone use
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Latent time and brain tumor
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Cohort studies
on mobile phone use

Exposure time 

too short

No increased 

risk

Telephone subscribers; 

three (later seven) years 

follow up SIR, with 

Danish cancer registry

420,095Johannsen

2001

Schüz

2006

Exposure time 

too short

No increased 

risk

Telephone subscribers; 

one year follow up; 

comparison between 

users of mobile phones 

and portable phones

256,000Rothman 

1996

ProblemsResultsMethodnSource

16

Exposure near by the

eye

A German case control study was able to show an association 

between the use of mobile phone during work and eye 

melanoma.

Stang et al., 2000

Case-control study on eye
melanoma
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Ecological study on mobile 
phone use and eye melanoma
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Summary:
Mobile phone use and cancer

� Most studies are seen with regard to 
the risk of mobile phone use and brain 
tumors

� Main problem: Duration of use

19
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Cohort studies
of occupational exposure

Szmigielski

1996
2.7

(1.12-3.58)

-OERMilitary career personnel n= 128,000 follow up 1971-

1985

Radar/ 

RF

Robinette et 

al 1980
1.040.96SMRUS-navel personnel, n=40,890 men, follow up: 1950-

1974

RF

Groves et 

la. 2002
0.73

(0.69-0.77)

0.69

(0.67-0.71)

SMRUS Naval Personnel, n=40,890 men; follow up 1950-

1997

Radar

Morgan et 

al. 2000
-0.71

(0.64-0.78)

SMREmployees of Motorola n=195,775 follow up 1950-

1997

RF

Finkelstein 

1998
0.90

(0.83-0.93)

-SIROntario police officers, n=22,197Radar

Lagorio et 

al 1997
2.0 

(0.7-4.3)

1.4

(0.7-2.7)

SIRPlasticware workers n=481 women

Follow up: 1961-192

RF

Tynes et al. 

1996
1.2

(1.0-1.4)

-SIRFemale radio and telegraph operators n=2.619 follow 

up 1961-1991

RF

Tynes et al. 

1992
1.06

(1.03-1.09)

-SIRNorwegian electrical workers n=37,945 men follow 

up 1961-1985

RF/ 

ELF

Milham

1988
0.89

(0.82-0.95)

0.71

(0.69-0.74)

SMRAmateur radio operators, n=67,829 persons, follow 

up: 1979-1984

RF

SourceCancer 

(95%CI)

Mortality

(95%CI)

Mea-

sure

CohortExpo-

sure
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Cohort studies: occupational
exposure and brain tumour

0.71 (0.51-0.98)88ICD 9 (191.0-9)SMRUS Naval PersonnelRadar

0.53 (0.21-1.09)51NS*SMREmployees of MotorolaRF

0.84 (0.48-1.36)16ICD 9 (191)SIROntario police officersRadar

1.91 (1.08-3.47)85NS*OERMilitary career personnel in 

Poland

Radar/ 

RF

1.0 (0.3-2.3)5ICD 7 (193) *SIRFemale radio and telegraph 

operators

RF

1.09 (0.90-1.41)119ICD 7 (193) *SIRNorwegian electrical workersRF/ 

ELF

1.39 (0.93-2.00)29ICD 8 (191)SMRAmateur radio operatorsRF

Result (95%CI)nClassification 

brain tumoursMea-

sure

CohortExpo-

sure
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Case-control studies: 
Occupation and brain tumor
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Summary: 
Occupation and cancer

� Cohort studies
� Determination of exposure was not possible 
in an individual manner

� The size of the cohorts (example: 300 
persons) was too small to achieve a 
statistically significant estimate

� Mixture of exposure / combined exposure

� Case-control studies
� The exposure assessment might be 
confounded by recall bias
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Hocking et al.  1996

Ecological Australian study on 
radio and television transmitters 

� Increased risk of 
childhood leukaemia 
incidence in the three 
considered regions

� RR = 1.5  (during a 
period of 20 years)

� A recalculation of the ecological data revealed that the 
main result based on area specific excess risk. This 
findings might not be causal due to RF-EMF

� Ecological fallacy McKenzie et al.2004
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Dolk et al. 1997 a, b 

•

Ecological study in GB on radio
and television transmitters

� A cluster of leukemia was 
found in the surrounding 
of Sutton Coldfield
OR: 1.8 95% CI: 1.2-2.7)

� A repetition of the 
analysis extended to 20 
other radio and television 
transmitters did not 
reveal any significant 
result
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Michelozzi et al. 2002

Ecological study
in Radio Vatikan

� Cancer incidence was measured 
in the surrounding of the Radio 
Vatican transmitter (10 km)

� Mortality of adult leukaemia 
was not increased in the 
surrounding 

� Childhood leukaemia mortality 
was increased. However, 
estimates based on small 
numbers (four cases)

28

Summary: 
Radio/television transmitters

� Problem: ecological fallacy

� Exposure estimates based only on 

distance

� The observed number of cases is 

small

� Further information is needed
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Summary:
Mobile phone base stations

� Studies are based on small numbers
� Selected regions
� Possible confounders where not 
considered

� Missing exposure assessment 
� Latent time is not considered

�Results are difficult to interpret
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Conclusion

� So far there is no clear evidence for adverse 
health effects of RF-EMF as long as limit values 
are kept. 

� Problems due to methodological restrictions of 
environmental epidemiological studies like 
difficulties in estimating the exposure or a too 
short latency period

� Problem of assessing unclear risk: 
� Positive results of risk assessment are mostly 
known independently of the quality of the given 
study
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� Thank you very much for your 
attention!
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