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ENGLISH SUMMARY 

 

Background 

It is not known whether exposure to extremely low-frequency magnetic fields (ELF-MF) causes 

leukaemia in children and neurodegenerative diseases in adults. Childhood leukaemia and, with 

less consistent results, neurodegenerative diseases such as Alzheimer disease and amyotrophic 

lateral sclerosis (ALS) have been associated with exposure to ELF-MF. As there is no accepted 

biological mechanism for how ELF-MF could cause cancer or any other disease, it has been 

questioned whether the observed associations are causal or due to bias or chance.  

 

A British study by Draper et al., published in 2005, received considerable attention, as they found 

a higher risk for childhood leukaemia not only among children living close to power lines but also 

among those living at distances from power lines at which there is no elevated MF. The study 

gave rise to speculation about the existence of a risk factor for childhood leukaemia, other than 

MF, but which as the MF is associated with distance from a power line and which might be a 

confounder in studies of exposure to ELF-MF and risk for childhood leukaemia. It has been 

proposed that the elevated risk observed by Draper et al. was due to a causal mechanism 

involving interaction of the electric field from power lines with airborne particles. It might also 

have been due to chance or selection bias. 

 

The risks for neurodegenerative diseases have been studied mainly in relation to occupational 

exposure to ELF-MF. Studies of Alzheimer disease showed inconsistent results. Although ALS has 

been linked more consistently to electric occupations, it is not known whether the association is 

due to MF or electric shocks. Studies in this field suffer from bias due to identification of diseases 

from death certificates and collection of information on exposure by interview or from death 

certificates. These shortcomings were addressed in a cohort study of utility workers, which was, 

however, limited by the small number of cases identified during follow-up. 
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The aims of this thesis were to determine whether distance from a power line is associated with 

risk for childhood leukaemia, whether there is an interaction between distance from a power line 

and radon and air pollution in relation to risk for childhood leukaemia, whether residential 

exposure to ELF-MF is associated with risk for childhood leukaemia and whether occupational 

exposure to ELF-MF is associated with risk for neurodegenerative diseases.  

 

Methods 

We investigated whether residence near a 132–400-kV overhead power line was associated with 

risk for childhood leukaemia in a case–control study of all cases diagnosed in the period 1968–

2006 and two controls per case selected from the Danish childhood population matched on sex 

and year of birth. For cases diagnosed in the period 1968–1991 and for controls, we had 

information on the potential confounders socio-economic status of the municipality, 

urbanisation, maternal age, birth order, radon and air pollution. In the restricted dataset (1968–

1991), we investigated the effect of adjusting for these potential confounders and the potential 

interaction between power lines, radon and air pollution, respectively. I additionally, in this 

thesis, investigated the association between residential exposure to ELF-MF, assessed as 

exposure to MF from 50–400-kV facilities, and the risk for childhood leukaemia.  

 

In a cohort study of utility workers at the 99 Danish utility companies that supplied Denmark 

with electricity during the period 1900–1993, we investigated the risk for neurodegenerative 

diseases. Exposure was assessed from a job–exposure matrix based on job titles and area of 

work. We followed the cohort during the period 1979–2010 for the neurodegenerative diseases 

dementia (including Alzheimer disease), motor neurone disease (including ALS), Parkinson 

disease, multiple sclerosis and epilepsy.  

 

Results 

We found no association between distance from the nearest 132–400-kV overhead power line 

and risk for childhood leukaemia. When we restricted the analysis to power lines with 220–400-

kV, however, we found an elevated risk among children living 200–599 m from a line. In a 



3 

 

reduced dataset, adjustment for the potential confounders had no effect on the estimates. We 

found a statistically significant interaction between distance from the nearest power line and 

domestic radon. The interaction was, however, likely to be due to chance, as it was sensitive to 

changes in the cut-off point for radon and based on only a few cases. There was no interaction 

between distance to a power line and air pollution. I found no association between residential 

exposure to MF and risk for leukaemia diagnosed in children in the period 1987–2003, which is 

in contrast to the elevated risk seen in a study by Olsen et al. of cases diagnosed in 1968–1986. 

Combining the two periods gave an elevated, non-significant, smaller risk than that previously 

observed.  

 

Utility workers with the highest level of exposure had a higher risk for dementia. Increasing risks 

with level of exposure were also observed for motor neurone disease overall and ALS separately 

among men employed in the electric utility industry. We found a higher risk for multiple sclerosis 

among men with the highest level of exposure, but it was based on only 12 exposed cases and is 

likely to be due to chance. We also observed a decreased risk for Parkinson disease. The result for 

epilepsy was less clear but indicated a higher risk among men who were highly exposed.  

 

Conclusion 

The absence of an association between residential proximity to 132–400-kV power lines and risk 

for childhood leukaemia does not support the hypothesis that there is a risk factor for childhood 

leukaemia other than the MF that is also associated with distance to power lines and that might 

be a potential confounding factor in studies of the association between ELF-MF and risk for 

childhood leukaemia. The elevated risk found among children living 200–599 m from a 220–400-

kV power line is probably due to chance, as it was based on few cases and there was no indication 

of a higher risk among children living within 200 m of a 220–400-kV power line (only six controls 

lived within 200 m). If the elevated risk was not due to chance, the risk factor must according to 

our results be associated only with power lines with 220–400-kV and present only among 

children living 200–599 m from the line.  
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The statistically significant interaction between distance from a power line and radon is likely to 

be due to chance. If not, it might represent a causal mechanism by which the electric field 

increases the harmful effect of radon. Such a mechanism might explain part of the association 

observed in epidemiological studies between ELF-MF and childhood leukaemia.  

We found some evidence that chance might have played a role in a former Danish study of the 

association between ELF-MF and childhood leukaemia, as we could not confirm the elevated risk 

found previously. Alternatively, the risk might be decreasing over time. 

 

We found some evidence of a higher risk for neurodegenerative diseases such as dementia and 

motor neurone disease and a lower risk for Parkinson disease in association with occupational 

exposure to ELF-MF; however, confounding by smoking or electric shocks cannot be excluded.  

 


