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Wind Turbine Syndrome

• Does it exists?
• It is not an official diagnosis recognized by international disease 

classification systems.
• Several anecdotal reports are describing various symptoms from 

patients living near wind turbines.
• These symptoms includes:

• Tinnitus
• Dizziness
• Nausa
• Sensation of ear pressre
• Headache
• Sleeping disorders
• Blurred vision
• Concentration problems
• Memory problems
• High pulse rate
• Panic disorders



Dose – response relationships
- important studies

Results are from two swedish studies n=341 (Pedersen et al. 2004 J. Acoust Soc. Am 116 (6):3460-3470) and n=754 (Pedersen et al. 2007 Occup Environ 

Medicine 64 (7):480-6) and one dutch study n=725 (Pedersen et al. 2009 J. Acoust Soc. Am 126 (2):634-643).

Each individual study primarily investigates an association between sound exposure and noise annoyance. The three studies 
are combined in a meta analysis of the 1820 subjects (Jansen et al. 2011 J. Acoust Soc Am 130 (6): 3746-53).

An association between sound exposure and self reported health related effects have been investigated in a sub-population 
(1755 subjects) of the population in the metaanalysis (Pedersen et al. 2011, Noise Cont. Eng. J. 59(1):47-53).



Sleep disturbance

• Sleep was investigated with two different questionaires (Pittsburg Sleep Quality Index) and Epworth Sleepiness Scale 
and associated to the distance between the wind turbine and the dwelling.

• 38 subjects near wind turbines and 41 subjects far from wind turbines. (Nissenbaum et al. 2012. Noise Health 2012 14(6):237-43.

• Poor association between sleep and distance from wind turbines, but the associations between distance from wind 
turbines and PSQI (p=0.02)and ESS (p=0.03) are reported significant. 

• Possible selection bias? Misuse of statistic? Poor study design? 



Sleep disturbance

• A minimal disturbance of at least one event per month during night was considered as sleep disturbance. 725 subjects 
from the original Dutch study were asked one question related to sleep (Bakker et al. 2012 Sci Total Environ 425:42-51).

• Low exposed (<30 dB) compared to high exposed (>45 dB): OR=2.98, 95% CI 1.3-6.6).

• Sleep disturbance was strongly associated to annoyance but only associated to sound exposure in this study and the first 
Swedish study (Pedersen et al. 2011, Noise Cont. Eng. J. 59(1):47-53).

• Sleep disturbance was not only related to wind turbine noise, but also traffic, animals, people leaving the disco. 



Sleep disturbance

39 subjects living in vicinity of wind turbines in New Zealand were compared to 158 controls living far away.
Questions were about general noise in the neighborhood not particular wind turbine noise.
Quality of life was assessed with self-reported questionnaires -  brief version of WHO quality of life scale.
Noise sensitivity was associated to annoyance and negatively associated to sleep quality in wind turbine exposed subjects.
Noise annoyance and poor sleep quality was negatively associated to quality of life for all subjects (Shepherd et. al. Noise Health 2011 

13(54):333-9 



Psychological distress
• Can be related to many of different 

symptoms related to the wind turbine 
syndrome.

• Somatic symptoms like headache,  
blurred vision, tinnitus and increased 
heart rate are symptoms frequently 
associated to bodily and psychological 
stress.

• Mental symptoms like memory and 
concentration problems are often 
frequently associated with bodily and 
psychological stress.



Psychological distress

• Annoyance due to wind turbine sound can be 
considered as a mediator of sleep disturbance 
and psychological distress (Bakker et al. 2012 Sci Total 
Environ 425:42-51).

• Lower mental component scores (SF-36) was 
observed in subjects living near wind turbines 
compared to subjects living further away. This 
was not related to sound exposure in this study. 
Other reasons than wind turbines can explain 
these findings (Nissenbaum et al. 2012. Noise Health 2012 
14(6):237-43).

• No difference in psychological and social health 
related quality of life questionnaire parameters 
between subjects living near wind turbines 
compared to subjects living further away (Shepherd 
et. al. Noise Health 2011 13(54):333-9) 

•  



Tinnitus

• Definition: Sensation of sound (ringing for the ears) without any 
known external sound.

• Extremly common symptom. 
• Any kind of tinnitus is reported between 14.2 % (Sweden) to 25.3 % 

(USA)of a population. (Axelsson and Ringdahl 1989 Br. J. Audiol 23: 53-62,  Shagorodsky et al. 2010 Am J Med 123:711-
718).

•  An association (OR=1.25, 95% CI 1.03-1.50) between A-weighted SPLs 
and self-reported tinnitus has been demonstrated in one study from 
Sweden out of three similar studies. (Pedersen et al. 2011, Noise Cont. Eng. J. 59(1):47-53).

• Is this finding coincidental?



Vertigo and sensation of ear pressure 

Infrasound or low frequency sounds are hypothesized to explain the 
sensation of ear pressure and vertigo. 

No study establish a dose-response relationship between 
infrasound from wind turbines and ear symptoms.

Similar ear-symptoms can be seen in Menieres dissease and 
superior canal dehiscence syndrome. Subjects may be more 
sensitive to infrasound (Salt and Huller 2010 268(1-2):12-21).

Even a common cold can induce ear pressure sensations.

Loud sounds can induce vertigo in superior canal 
dehiscence syndrome (Tulio phenomenon).

Wind turbines may be speculated to produce infrasounds 
which are able to directly stimulate the vestibular organ (Salt 

and Huller 2010 268(1-2):12-21).  



Not In My Backyard

• Is this just about local resistance? People 
are in general in favor of wind turbines as 
energy source but not in their neighborhood 
(Wolsink 2000 Renewable Energy 21(1):49-64). 

• Is it influenced by mass hysteria?
• Many complaints have been reported in 

recent years probably because of public 
awareness (Chapman et al. 2013 PLOSone 8(10):e76584).



Functional Somatic Syndrome

• An explanation of many symptoms, 
which could be related to the wind 
turbine syndrome.

• Symptoms like tinnitus, dizziness, 
headache can be explained as a 
Functional Somatic Syndrome.

• Thus experience of bodily stress may be 
because symptoms are interpreted as 
disease caused by peripheral stimuli. 
(Henningsen et al. 2007. Lancet 369:946-955).



Conclusions

• Wind turbine syndrome  may not exists as specific disease.
• Reported symptoms are often common symptoms seen in many 

different diseases and conditions.
• Some evidence exists that wind turbines may lead to noise annoyance 

among exposed subjects. This can lead to sleep disturbance.
• Sleep disturbance may increase bodily stress and this can increase risk 

of other diseases as it has been shown for traffic noise.
•  However, a direct association between wind turbine noise and end 

points such has cardiovascular diseases have not been established.
• Future studies need to focus much more on measureable objective 

health parameters in conjunction with self-reported parameters 
associated to the sound exposure. 



Questions?
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