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Dear Dr Johnston
Scottish Parliament Public Petitions Committee – Consideration PE812
Health Effects from Electric and Magnetic Fields Associated with High Voltage Powerlines

I am pleased to comment on the scientific evidence, now overwhelming, that there are wide-ranging adverse health effects associated with exposure to power frequency electric and magnetic fields (EMFs) such as those found near high voltage powerlines.  

It is now generally accepted that pooled analyses of international epidemiological studies show that there is a doubling of the risk of childhood leukaemia associated with magnetic field exposures above 0.4 microtesla (µT) – Ahlbom et al. 2000 and Greenland et al. 2000.  While this level of exposure is above the average level found in the home, it is well below levels found close to high voltage powerlines: directly under powerlines, levels can be typically a few microtesla or can be tens of microtesla.  The association with childhood leukaemia has been acknowledged in a number of international reports (National Institute of Environmental Health Sciences, NIEHS, 1999, UK National Radiological Protection Board, NRPB, 2001a, California Health Department, CHD, 2002) and the International Agency for Research on Cancer, IARC, has classed electric and magnetic fields as a possible carcinogen.  It is worth noting that of the above reports, the NIEHS had already concluded that magnetic fields were a possible carcinogen in their 1999 report which pre-dates the recent pooled analyses. 

I should emphasise that the association with childhood leukaemia cannot be explained as purely a chance finding, nor can the association be explained in terms of bias and or confounding by other factors.  At last year’s CHILDREN with LEUKAEMIA Scientific Conference, held in Church House, Westminster, 6-10th September, Professor Anders Ahlbom of the Karolinska Institute in Stockholm presented the results in Ahlbom et al. 2000.  Professor Ahlbom said (quotation from the conference audio transcript):

"I would say that we have fairly strong epidemiology showing a doubling in risk at 0.3 to 0.4 microtesla. For carcinogenics it is more likely to be a regular increase in risk rather than just a threshold effect. Below 0.3/0.4 microtesla you will have a smaller increase than 2, but still a risk, and you have a very large number of subjects exposed between 0.1 and 0.4 microtesla. Our model predicted a similar number of excess childhood leukaemias below 0.4 microtesla as have been reported above it. Also, not yet properly considered, in-utero exposure and night time exposures may be very important. There was a good study from Germany that showed a particularly strong night-time EMF exposure effect. We do not yet even know the most important exposure metrics - should we use peak, TWA, day/night, etc?"

Professor Ahlbom’s analysis included the results of the UK Childhood Cancer Study, which show evidence of increased childhood leukaemia near high voltage powerlines in the UK. The UK Childhood Cancer Study published in 1999 (UKCCS 1999) found more cases than controls near powerlines (table 5, page 1929 and discussion on page 1930, left-hand column para 4) and this result was statistically significant (p = 0.04).  The UK Childhood Cancer Study published in 2000 (UKCCS 2000) also found more cases than controls in proximity to 275 kV and 400 kV powerlines.  The odds ratio for Acute Lymphoblastic Leukaemia, ALL was 1.42 but this fell short of statistical significance (95% CI = 0.85 – 2.37).  

The second most acknowledged adverse health outcome linked to magnetic field exposures is the increased risk of Amyotrophic Lateral Sclerosis (ALS), a form of motor neurone disease (NRPB 2001b, CHD 2002).  However, the California Health Department EMF Report (CHD 2002) also cited increased risk of adult brain cancer and adult leukaemia (where there is substantial evidence for both) and miscarriage as linked to exposure to magnetic fields.  There is also considerable evidence in the scientific literature reporting increased risk of depression and depressive symptoms and of suicide (in those at risk of suicide) with magnetic field exposures.  

While the increased risk of childhood leukaemia may result in only a small number of excess cases per year, the inclusion of other adverse health effects considerably alters a cost-benefit analysis of applying strict precaution against exposure.  For example, taking a modest estimate of the risk of miscarriage would suggest that overall there is one miscarriage every 12 minutes in the UK as a result of exposure to magnetic fields generally.    
All of the above apparently disparate adverse health outcomes could be explained by the disruption by magnetic fields of the nocturnal production of the hormone melatonin in the pineal gland.  Melatonin is a powerful antioxidant and radical scavenger known to act as a natural anti-cancer agent.  Reduced levels of melatonin are also associated with depression and are also likely to have a bearing on miscarriage.  There is now a body of studies in human populations showing that chronic exposure to magnetic fields as low as 0.2 µT are capable of significant disruption of nocturnal melatonin.  Together with Professor Russell Reiter, one of the world’s foremost authorities on melatonin, I have written a review of the evidence of melatonin disruption as part of the World Health Organisation Meeting on Sensitivity of Children to Electric and Magnetic Fields held in Istanbul last June.  A copy of our peer review paper is enclosed as an appendix.  

In addition to magnetic field effects, we have suggested that corona ion emission from high voltage powerlines increases the chance of inhaled particles of air pollution becoming trapped in the lung and therefore increases the risk of illnesses already known to be linked to air pollution.  For example, we estimate that 200-400 excess cases of lung cancer occur per year in the 2.7 million people living within 400 metres of high voltage powerlines in the UK (for risk assessment see Henshaw 2002).  Furthermore, the report of the NRPB Advisory Group on Corona Ions (2004) agrees that increased lung deposition of inhaled pollutants near powerlines will occur and its own risk estimates, where given, agree with our own.  For example, paragraph 144 of the report, cites the excess risk of premature death from air pollution, enhanced by corona ion effects will be 0.035.  When applied to 2.7 million people, the number of cases per year assuming a 70 year life span and taking account average wind directions will be around 680.    

It should be emphasised that the evidence of adverse health effects associated with EMF exposures from the electricity supply is overwhelming.  Arguments have been put forward that the various reported epidemiological associations do not establish proof that magnetic fields cause increased risk of ill health.  This is prevarication.  The fact is that epidemiology as such never establishes cause and in science we rarely achieve real 100% proof (in the case of smoking for example, it took nearly 40 years for the obvious link with lung cancer to be generally accepted). 
The fact is that the hurdle for accepting that there is a genuine link between magnetic fields and ill health has been set so high, that now that the link has been accepted, we are in the situation where more is known about the adverse health effects of exposure to magnetic fields from the electricity supply than for many other environmental factors.  Specifically, more is known about EMF health effects than about passive smoking, than about viruses purportedly linked to the incidence of childhood leukaemia and about ionising radiation at normal background levels.   If we choose to argue that the reported EMF health effects do not establish cause then we must do so for a whole range of environmental exposures for which it is assumed that there is a causal link and for where precaution is already taken.  
I would throw down a challenge here to anyone who claims that there is not a strong link between EMF and increased risk of adverse health.  I will offer to send them every week for the rest of their lives a good peer reviewed scientific paper in a respected international journal reporting clear evidence of adverse health effects from exposure to power frequency electric and magnetic fields.

A good example of the differential application of precaution for EMF compared with other pollutants would be the case of air pollution.  The report of the UK Expert Panel on Air Quality Standards considers exposure to polycyclic aromatic hydrocarbons or PAHs. In the report, limited epidemiological evidence (much limited compared with that available for EMFs) is presented that exposure to the principal PAH, benzo[]pyrene or BaP, at airborne concentrations of 0.25 µg/m3 (250 ng/m3) leads to increased risk of lung cancer.  Accordingly, the Expert Panel recommend an exposure standard not exceeding 1000 times lower i.e. of 0.25 ng/m3.  In the case of chronic exposure to magnetic fields, pooled analyses of epidemiological studies suggest a doubling of risk above 0.4 µT and yet the International Committee on Non-Ionizing Radiation Protection, ICNIRP, suggested limit for exposure is set 250 times higher at 100 µT.  

However, this disparity between the lack of precaution for EMF on the one hand and established precaution for the pollutants was essentially recognised by the NRPB on 31st March 2004.  The NRPB acknowledged the association with childhood leukaemia at magnetic field levels well below the current ICNIRP limit of 100 µT and advised Ministers to take the issue of precaution seriously.  Accordingly, the Public Health Minister, Melanie Johnson MP, has set up a group: The Stakeholders Advisory Group for EMF (SAGE) which contains a spectrum of bodies representing power companies, national and local Government Departments, scientists and the general public.  The remit of the Group is “to explore precautionary approaches to limit exposure to electric and magnetic fields lower than the levels in the NRPB guidelines” (i.e. below 100 µT).  I am a member of SAGE and the issue of sighting powerlines near existing houses as well as the building of new houses near existing powerlines is one of the issues receiving urgent attention.  

Accordingly, I urge the Scottish Parliament to consider immediate strict precaution against the sighting of powerlines near houses or the converse.  I would remind the Parliament that we are well behind some other countries in this regard:  In 1996, Sweden introduced a 0.2 µT exposure limit for new powerline installations; Swtizerland introduced a similar 1 µT limit in 1999 and three autonomous Italian regions (Toscana, Veneto and Emilia-Romagna)  introduced a similar 0.2 µT limit in 2000.    
Thank you for considering my submission.
Yours sincerely
Professor Denis L Henshaw

References overleaf
References

Ahlbom, A., Day, N, Feychting, M., Roman, E., Skinner, J., Dockerty, J., McBride, M., Michaelis, J., Olsen, J. H., Tynes, T. and Verkasalo, P. K., A pooled analysis of magnetic fields and childhood leukaemia, British Journal of Cancer 83(5), 692-698, 2000.

California Health Department, 2002   An evaluation of the possible risks from electric and magnetic fields (EMFs) from power lines, internal wiring, electrical occupations and appliances. (Eds: Neutra, DelPizzo and Lee). California EMF Program, 1515 Clay Street, 17th Floor, Oakland, CA 94612, USA.  http://www.dhs.ca.gov/ehib/emf/RiskEvaluation/riskeval.html
Greenland, S., Sheppard, A. R., Kaune, W. T., Poole, C. and Kelsh, M. A., 2000. A pooled analysis of magnetic fields, wire codes and childhood leukaemia.  Epidemiology, 11, 624-634.

Henshaw, D. L., 2002.  Does our electricity distribution system pose a serious risk to public health?  Medical Hypotheses, 59(1),39-51.

IARC Monographs of the Evaluation of Carcinogenic Risks to Humans, 2002. Non-Ionizing Radiation, Part 1: Static and Extremely Low-Frequency (ELF) Electric and Magnetic Fields.  Volume 80, 19-26 June 2001, IARC Press, 150 Cours Albert Thomas, F-69372 Lyon Cedex 08, France.

National Institute of Environmental Health Sciences (NIEHS), 1999, NIEHS Report on Health Effects from Exposure to Power-Line Frequency Electric and Magnetic fields. NIH Publication No. 99-4493, P. O. Box 12233, Research Triangle Park, NC 27709.

National Radiological Protection Board, (NRPB), 2001a. ELF Electromagnetic Fields and the Risk of Cancer: Report of an Advisory Group on Non-ionising Radiation. Documents of the NRPB, 12,  No. 1.

national Radiological Protection Board, (NRPB), 2001b. ELF Electromagnetic Fields and Neurodegenerative Disease: Report of an Advisory Group on Non-ionising Radiation.  Documents of the NRPB, 12, No. 4.

national Radiological Protection Board (NRPB, 2004). Particle Deposition in the Vicinity of Power Lines and Possible Effects on Health Documents of the NRPB, 15, No. 1. Chilton, UK.  HMSO, London ISBN 0-85951-531-1.

UK Childhood Cancer Study Investigators, 1999.  Exposure to power-frequency magnetic fields and the risk of childhood cancer.  The Lancet, 354, 1925-1931.

UK Childhood Cancer Study Investigators, 2000. Childhood cancer and residential proximity to power lines.  British  Journal of Cancer 2000; 83(11):1573-1580.

Appendix

Henshaw, D. and Reiter, R., 2004.  Do magnetic fields cause increased risk of childhood leukaemia via melatonin disruption? Contribution to World Health Organisation International EMF Project Workshop on Sensitivity of Children to EMF, 9th – 11th June 2004, Istanbul, Turkey. 

