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• What insights can provocation studies 
provide?
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hinder?
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Surveys 

• The “Mainzer EMF-Wachhund” (n=192)
Schuz et al. Bioelectromagnetics 2006;27:280-7

• The Essex survey (n=698)
Eltiti et al. Bioelectromagnetics 2007;28:137-51 

• The Roosli survey (n=394)
Roosli et al. Int. J. Environ. Health 2004;207:141-150

• The Hillert survey (n=167)
Hillert et al. Scand J. Work Environ. Health 2002;28:33-41

• The California survey (n=68)
Levallois et al. Environ. Health Perspectives 2002;110 Suppl 4:619-23



Almost any device…





…but some are more common than 
others

– Mobile phone basestations
– Mobile phones
– Cordless phones
– Powerlines
– Broadcast transmitters

Roosli et al. Int. J. Environ. Health 2004;207:141-150



Almost any symptom…
• “overall, 114 different health complaints were reported” Roosli et 

al. Int. J. Environ. Health 2004;207:141-150

• About 100 symptoms have been reported by sufferers Irvine ISBN 
0 85951 570 2;2005 [box 3]

• “[of the 30 symptoms we asked about], except for impaired 
vision, EH subjects always reported more strong to severe 
health symptoms” Schuz et al. Bioelectromagnetics 2006;27:280-7

• “all [12] symptoms were considerably more frequent among 
persons who had ES” Hillert et al. Scand J. Work Environ. Health 2002;28:33-41

• “In our study [ES sufferers] had worse general health in 
almost every respect.” Rubin et al. J Psychosom Res 2007



Rapid or Delayed Onset?

• “Within a few minutes” of exposure (53%)

• “Within a few hours” of exposure (21%)

• “Within a few days” of exposure (17%)

• (Symptoms tend to take slightly longer to 
go, than they take to appear). 
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Your basic provocation study
• Get a group of willing volunteers, with rapid onset symptoms

• Real exposure on day 1, sham on day 2

• Do it double blind

• Randomise the order of exposures 

• Allow a decent “wash out” period

• Check Participant feels ok at the start of each session

• Ask them how they feels after each session



What is out there?
• 31 provocation studies (n=725) in Rubin et al 

Psychosom Med 2005;67:224-32

• Since then, another 10 studies (n=342) 
Wilen et al Bioelectromagnetics 2006;27:204-214

Regel et al Envion Health Perspect 2006;114:127-5
Eltiti et al Environ Health Perspect 2007;115:1603-1608

Rubin et al BMJ 2006;332:886-891
Oftedal et al Cephalagia 2007;27:447-55

Soo Kwon et al Bioelectromagnetics 2008;29:154-9
Hillert et al Bioelectromagnetics 2008;29:185-96

Bamiou et al Bioelectromagnetics 2008;29:108-17
Frick et al Bioelectromagnetics 2005;26:287-98
Langrebe et al Psychol Med 2008;on-line first



What is out there?

• Largely relate to short VDU or Mobile 
Phone exposures

• Measure short term symptoms



What do they show?

• “It has proved difficult to show under blind 
conditions that exposure to EMF can 
trigger these symptoms” Rubin et al 2005

• More recent studies support this 
conclusion.

• Nocebo effect is often found. 



Limitations

• No shielding (or too much shielding)
• The ‘real’ exposure is missing a vital component
• The sham exposure isn’t completely ‘off’
• Worst cases can’t take part

• What about chronic symptoms?
• What about WiFi / TETRA / UMTS / …?
• What if only a minority really have ES?



Is there another explanation?

Symptoms

Attribution to EMF

Anxiety & expectation of 
symptoms next time EMF 

encountered 

Increased internal monitoring
&

Increased physiological arousal



Is there any evidence for that?

• Yes 

• You can create ‘sensitivities’ in 
people in the lab (e.g. Van den Bergh et al. 
Behav Res Ther 1995;33:517-27)

• Concern about substances predicts 
symptoms in real life (e.g. Petrie et al 
Psychosom Med 2005;67:778-82)
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hinder?



Precaution makes people anxious

• In the lab (Wiedemann & Schuz Environ Health Perspect 
2005;113:402-5)

• and in the real world 
(Barnett et al Health Policy 2007;82:240-50)



Alarmist reporting can help trigger 
conditioning

• Media Warnings About Environmental 
Pollution Facilitate the Acquisition of 
Symptoms in Response to [Harmless] 
Chemical Substances. 

Winters et al, Psychosom Med 2003;65:332-8



The precautionary principle

• Makes people anxious

• Makes people more likely to attribute 
symptoms to the precautionary thing

• Might increase levels of electrosensitivity? 

• Be cautious about precaution
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