To: Dr Steve Hambleton
President, the AMA
Dear Sir
I am a retired psychologist and was a member of both the Clinical and Counselling
Colleges of the Australian Psychological Society when they were active. I have been
in private practice for over 25 years as well as being the principal psychologist in a
large rural hospital for five years.
Recently I visited some areas of rural South Australia and Victoria and spoke with
quite a number of people who claimed to be adversely affected by the operation of
industrial wind turbines in their vicinity. I queried if 100% of them could be affected
by this new “nocebo effect” when its opposite - the placebo effect, was usually
apparent in only 30% of experimental subjects. Unfortunately there is no reputable
research supporting this “nocebo effect” so it must remain a guess.
Naturally as a psychologist (retired) I was interested in the deeper story than the
widely reported symptoms I was hearing about. I was greatly disturbed when I was
unable to find any other cause for their suffering than the turbines. So I did some
research. What became obvious was the following:
1.

Wind turbines make noise.

2.

Noise affects people.

3.

Some noise makes people happy and healthy, some noise makes people
depressed and sick.

More detailed research provided some more information behind the above
statements:
1.

Wind turbines make noise.

Rick James, in a paper by Alec N. Salt 2010, provides graphs of recordings titled
Industrial Wind Turbines Generate Infrasound
(http://oto2.wustl.edu/cochlea/wt1.html). These clearly illustrate the sound
generated by wind turbines, both those sounds people can hear (e.g. blade passes)
and those they can not (called infrasound).
http://www.windturbinesyndrome.com/2013/acoustician-explains-wind-turbineinfrasound-low-frequency-noise-rick-james

2.

Noise affects people.

The noise people can hear is obvious and affects people, some to their advantage
and some to their disadvantage
The noise people can not hear is less obvious. Some is benign and some sickening.
It has been said that if a person can not hear something it can’t affect them. This is
untrue. It is also untrue of the other senses – Infra red and ultraviolet light can not

be seen but one burns your eyes and the other burns your skin: some poisons can
not be tasted but can still kill you – e.g. Tetrodotoxin (puffer fish poison), salmonella
and cholera toxin: carbon monoxide, carbon dioxide can not be smelled but can kill a
person.
Again noise people can hear has obvious affects – fingernails scratching a black
board, a beautiful symphony, the deep beat of a rock band, the scream of a jet
fighter, the brakes of a truck and so on.
http://www.windturbinesyndrome.com/2013
Sound that most people can not hear is either too highly pitched (high frequency) or
too low (lower frequency than 20 Hz)
There is lots of anecdotal evidence that some infrasound, sound you normally don’t
hear, makes you sick. Here are some of the health problems reported:SYMPTOM/PROBLEM LIST:
1. Acute vestibular dysfunction/disorder (first 12 also listed by Affadavit of Dr Owen
Black, MD, May 2009, De Kalb County, Illinois) to the recent Australian Senate
enquiry.
•
•
•
•
•
•
•
•
•
•
•
•

Sleep disturbance
Headache, including migraines
Tinnitus
Ear pressure (often described as painful)
Balance problems, dizziness
Vertigo
Nausea
Visual blurring
Irritability
Problems with concentration and memory
Panic episodes
Tachycardia (fast heart rate)

2. Acute Sympathetic Nervous System Stimulation
• Tachycardia (fast heart rate)
• Arrythmias, which residents might describe as palpitations
• Hypertension (High blood pressure) which has been reported by some
residents to be considered unstable by their treating doctor or cardiologist,
and to vary in response to exposure to operating wind turbines.
•
•

The following three conditions are rare, but important to mention.
Tako Tsubo heart attack (adrenaline surge related) in the absence of the
usual acute emotional stressor (eg death of close relation) but closely
correlating with exposure to operating wind turbines (2 sites in Australia), or

•
•

to ILFN & V from coal mining in the upper Hunter in NSW, and also reported
in Ontario with exposure to industrial wind turbines.
Acute Hypertensive Crisis (Australia, Ontario) in absence of adrenal tumour
(usual cause),
Crescendo angina (the best description of this came from a couple in
Germany who were stuck in a vehicle on an autobahn near large Industrial
wind turbines, but the same has been reported in Australia by a resident
subsequently advised verbally by his cardiologist never to go back home).

Other (some of these have a chronic exposure component but manifest with acute
symptoms)
•
•

•
•
•
•
•
•
•

Episodes of sensation of body vibration (specifically lips, chest cavity and
abdomen)
Episodes of intense anger (reported in workers as well as residents, also
noted to a much lesser extent
with short exposure to ILFN in experimental research in 1997 by Professor
Leventhall in an office
occupational setting)
Bleeding from ear drum following intense and painful sensation of ear
pressure
Deteriorating hearing (confirmed sometimes with audiological assessment)
Menstrual irregularities in women marked by heavy bleeding and noticeable
hormonal cycle changes.
Significantly decreased ability to “multi task” impacting noticeably on
resident’s ability to perform usual tasks
Noticeable difficulties with mental arithmetic, when previously able to
calculate easily
Hyperacusis – extreme sensitivity to “normal” sounds which in some
circumstances has persisted for over 6 years after removal from the exposure
to ILFN
Disorders of thyroid metabolism which stabilize when away from ILFN

3. Chronic sleep disturbance & its consequences
•





The sleep disturbance itself has been attributed by residents to the following
(which they report does NOT happen when they are not exposed to operating
wind turbines, and correlates with wind direction and weather conditions on
the nights when they are affected in this way):
Waking at night in the characteristic “panicked” state (many living further
away who report this symptom say they cannot see or hear the turbines at
the time they wake up)
Violent and disturbing dreams in adults and children, which can happen
repeatedly over the same night
Increased need to urinate, sometimes as often as every 10 minutes for a
period of up to one hour (sometimes this affects numerous people in the
house at once)



Bedwetting in children reported by parents to be previously “dry” at night for
some years

4. Known clinical consequences of repetitive sleep disturbance/deprivation








Cardiovascular disorders, including hypertension, ischemic heart disease,
angina
Diabetes
Mental health disorders such as depression and anxiety
Impaired immunity, leading to increased acute and chronic infections, and in
the longer term malignancies (cancers).
Fatigue related work impairment and accidents. This is a serious issue for
rural communities and farms, where workplace injury is already a significant
problem
Fatigue driving heavy vehicles and school buses–thus a concern for the safety
of the wider rural community as well
Fatigue in workers such as health care workers (Australia), air traffic
controllers (USA), well known to lead to impaired judgment which will
detrimentally impact on the safety of the wider community, in addition to
personal health problems for those individuals)

5. Combined Stress (Psychological and Physiological) and its consequences
•

•

•

Repetitive physiological stress as well as major acutely stressful event have
both been linked with post traumatic stress disorder (PTSD). There are
residents who have reported to me that symptoms of their pre existing PTSD
(eg resulting from Vietnam War experiences or childhood sexual abuse) is
triggered with exposure to operating wind turbines. Helicopter noise, and
blast noise and vibration from mining has also been reported by other
clinicians as triggers. All these are known sources of ILFN & V. There are also
reports of people who develop PTSD after exposure to operating wind
turbines, with ongoing problems 7 years after they moved away (bought out
and silenced by the wind developer). This is a research area needing further
investigation, and the connections between PTSD, vestibular disorders and
ILFN exposure from other sources are currently being investigated in the USA
under Professor Carey Balaban, an acknowledged world expert in this field,
who also reviewed Dr Pierpont’s work.
Stress is an acknowledged long term contributor to dental disease via a
number of mechanisms including impaired immunity and a dry mouth.
Increased severity of dental infections has certainly been reported by some
residents living near turbines who report this as one of a number of problems.
Other illnesses either caused by or exacerbated by chronic stress have been
well documented in peer reviewed published research literature for many
years, and are being reported by these residents. Some overlap with those

listed above for sleep disturbance, which is itself a source of stress.
6. Tissue damage
The items below have been reported to from Germany in residents exposed for over
10 years
•
•
•

Pericardial thickening
Mitral and tricuspid valve thickening
Characteristic mouth ulcers described in Vibroacoustic disease
The pathology is identical to that described in workers and others studied by
the Portuguese researchers who first described VAD or vibroacoustic disease,
(see http://www.wind-watch.org/documents/vibroacoustic- disease-biologicaleffects-of-infrasound-and-low-frequency-noise-explained-bymechanotransduction-cellular-signalling/ ) now being diagnosed in others
including most recently Taiwanese aviation workers (Chao et al,
http://docs.wind-watch.org/chao.html ).

Finally, there are growing concerns about the potential for foetal abnormalities with
increasing exposures to larger wind turbines and therefore more ILFN and V. These
foetal abnormalities are being reported by some farmers in their stock (cattle, sheep)
at rates which are noticeably increased for them since wind turbines commenced
operating. The farmers who disclosed this keep accurate records of their stock
numbers and problems, and were clear in their reports. The aetiological agent is not
clear, and no one is systematically collecting this data, as with human health.
There is research evidence indicating concerns about the impact of vibration on
embryos (referred to previously). Vibration is being reported by some of the
residents, living near wind turbines and living near coal mines in the Upper Hunter.
The vibration from wind turbines is also reported by institutions with seismic arrays,
which are part of a worldwide network to detect nuclear explosions. The
characteristic acoustic signature is being detected significant distances away from
such institutions in Scotland and Germany. Links to those pieces of research are at:
http://www.wind-watch.org/documents/inaudible-noise-of-wind-turbines/ ,
http://www.wind-watch.org/documents/microseismic-and-infrasound-monitoring-oflow-frequency-noise- and-vibrations-from-windfarms/ , and there is research done in
New Zealand by Dr Bob Thorne and colleagues measuring seismic energy from
larger 3MW V90 VESTAS wind turbines reported to be disturbing residents, at
http://www.wind-watch.org/documents/seismic-effect-on-residents-from-3-mwwind-turbines/ .
The long term impact of chronic exposure to such low “dose” of vibration is
unknown. It is my impression, however, that where a resident is reporting the
perception of vibration, the resident’s health appears to be negatively impacted
more rapidly, even when compared to others living in the same home.
All of the above problems listed have the characteristic pattern of improving partially
or completely when the turbines are off, or when the residents are away from their

homes. Some residents also report subsequently being affected by other sources of
ILFN, such as when flying, or when exposed to LFN from heating and cooling (air
conditioning) compressors, which is to be expected, as they have become
“sensitized” to LFN. This phenomena of “sensitization” was noted by Professor
Leventhall in 2003, where he also made it clear that if people moved away from the
sources of the LFN their condition improved. What is being observed is that many
sick people who do not or cannot move away, deteriorate with cumulative exposure.
Useful sources:1.
Letter to Professor Chapman http://www.wind-watch.org/documents/letterfrom-sarah-laurie-to- simon-chapman/
2.
Table on page 49 of Leventhall DEFRA Literature Review 2003 (reproduced
from http://www.wind-watch.org/documents/review-of-published-research-on-lowfrequency-noise-and-its-effects/ )
3.
Leventhall et al, DEFRA Literature Review, 2003 http://www.windwatch.org/documents/review-of-published-research-on-low-frequency-noise-and-itseffects/
4.
NIEHS Literature Review, 2001 (http://www.windwatch.org/documents/infrasound-brief-review-oftoxicological-literature/ )
5.
Capuccio, F et al, “Sleep Duration predicts cardiovascular outcomes: a
systemic review and meta-analysis of prospective studies” European Heart Journal
(2011) 32, 1484-1492
6.
McEwen,B “Protective and Damaging Effects of Stress Mediators” New
England Journal of Medicine, 1998, 338 171 - 179
7.
Shannon et al, October 1994 “Effect of Vibration and Frequency Amplitude on
developing chicken Embryos” US Army Aeromedical Research Laboratory, Fort
Rucker, Alabama
8.
Alves-Pereira et al, 2007 http://www.windwatch.org/documents/vibroacoustic-disease-biologicaleffects-of-infrasound-and-low-frequency-noise-explained-by-mechanotransductioncellular-signalling
Does this fit with biology and neurology?
The vestibular system in the brain does more than just allow us to stand upright,
maintain balance and move through space. It coordinates information from the
vestibular organs in the inner ear, the eyes, muscles and joints, fingertips and palms

of the hands, pressors on the soles of the feet, jaw, and gravity receptors on the
skin and adjusts heart rate and blood pressure, muscle tone, limb position, immune
responses, arousal and balance. The auditory system is also highly involved in
vestibular functions. The vestibular and auditory nerves join in the auditory canal
and become the eighth cranial nerve of the brain. Anything that disrupts auditory
information can also affect vestibular functioning.
Dr. Alec Salt and his team at the Department of Otolaryngology, Washington
University School of Medicine, St. Louis, Missouri, USA. including Stephen E.
Ambrose, INCE (Brd. Cert.) Robert W. Rand, INCE Member, have conducted
extensive research into vestibular response to sound pressure pulsations. (Salt, A.,
http://oto2.wustl.edu/cochlea/wt7.html. Stephen E. Ambrose, INCE (Brd. Cert.))
Their research shows that the ear responds to sound we cannot hear.
There are two types of hair cells in the cochlea, the inner hair cells (IHCs) and the
outer hair cells (OHCs). The IHCs are fluid-connected and velocity-sensitive,
responding to minute changes in the acoustic pressure variations based on
frequency, with sensitivity decreasing at a rate of -6 dB per downward octave. IHCs
detect audible sounds and they are insensitive to low frequency and infrasonic
acoustic energy. In contrast, the OHCs are motor as well as sensory cells.
OHCs are found only in mammals. OHCs are mechanically connected, responding to
small changes in displacement, with a more uniform sensitivity across the acoustic
frequency spectrum. OHCs respond to and contract with infrasonic stimulus and then
act to reduce vibration stimulus at the IHCs. Thus there are actually two specialized
receptors, or transducers, in each ear. Furthermore this research has highlighted the
importance of the vestibular system, in particular regarding low frequency (and what
is generally termed ‘infrasound’). The fact that air exists within the human body
including, the sinuses, the Eustachian tube and the lungs, demonstrates that the
potential avenues for acoustic energy to impact on the body clearly extends beyond
the ear canal. Very low frequencies, the ‘booming bass’ at rock concerts, is certainly
perceived, that is felt, in the body proper. Blood gravisensors and proprioception
mechanisms clearly signal the brain that acoustic vibrations are being perceived.
Indeed, this is one of the main ‘attractions’ of such loud music venues. The
physiological and cognitive effects of this are less clearly demonstrable.
However Dr. Carey D. Balaban, Ph.D., Professor of Otolaryngology, Biological
Sciences, Neurological Surgery at the University of Chicago, has as his primary
research goal to develop a rational basis for understanding the neurobiology of the
vestibular system so that new therapies for vestibular disorders can be designed.
This goal is approached by: (1) identifying the organization of central vestibular
circuits that mediate autonomic and somatic motor responses to vestibular
stimulation; (2) identifying neurotransmitters and intracellular signal transduction
proteins that are important in these brain circuits; (3) examining the role of these
biochemical constituents in responses to challenges from toxins and mechanical
(blast) injury; and (4) identifying contributions of these mechanisms to the clinical
linkage among balance disorders, anxiety disorders (panic with agoraphobia) and
migrainous vertigo. More details about how these goals were achieved by addressing

the research identifications and examinations in (1) to (4) above can be found at
Expert Rev Neurother. 2011 March ; 11(3): 379–394.doi:10.1586/ern.11.19. These
studies have a strong translational component through interactions with Drs. Joseph
Furman, Rolf Jacob, Dawn Marcus, Susan Whitney, John Durrant and Mark Redfern.
The studies conclude that over the previous 20 years, clinical observations and basic
research have provided evidence that the prevalent comorbidity of balance disorders,
motion sickness, migraine and anxiety disorders is not a chance occurrence. Many
comorbid combinations have been reported. Balance disorders (both neuro-otologic
disease and chronic subjective dizziness) are often comorbid with psychiatric
disorders [1–5] and with migraine [6–8]. Migraine is often associated with vertigo
[10–12]. The increased motion sickness susceptibility in migraineurs [8,13–15] is
attenuated by triptan treatment [16,17]. Migraine is also associated with phobic
disorders and panic disorder [9]. Migraine and balance disorders are comorbid with
anxiety disorders [6,7]. We suggest that three mechanisms may contribute to the
comorbidity and overlap in treatment regimens. First, the parallel patterns of
serotonin, TRPV1 and purinergic receptor expression in trigeminal, vestibular and
spiral ganglion cells are consistent with parallel therapeutic effects at the level of
primary afferents. Second, parallel behavior of protein extravasation in inner ear,
meningeal and peripheral tissues and activation of central trigeminal and vestibular
pathways may contribute to comorbid migraine, vestibular disorders and hyperacusis
or tinnitus. Since these migraine and audio vestibular symptoms share common
peripheral mechanisms, they are expected to respond in parallel to treatment that
reduces extravasation. Finally, the parallel organization of vestibular and nociceptive
pathways through the parabrachial nucleus and thalamus to the amygdala and
cerebral cortex is consistent with a common central representation of interoceptive
well-being, which influences control of affect. The clinical picture that emerges is a
balance disorder–migraine–anxiety syndrome that can manifest differentially in
different patients, with comorbid components that can respond to similar treatment
regimens. References numbered above are as follows:1.
Furman JM, Jacob RG. A clinical taxonomy of dizziness and anxiety in the
otoneurologic setting. J Anxiety Disord. 2001; 15:9–26. [PubMed: 11388360]
2.
Jacob, RG.; Furman, JM.; Balaban, CD. Psychiatric aspects of vestibular
disorders. In: Baloh, RW.; Halmagyi, GM., editors. Handbook of
Neurotology/Vestibular System. Oxford University Press; Oxford, UK: 1996. p. 509528.
3.
Staab JP. Chronic dizziness: the interface between psychiatry and neurootology. Curr Opin Neurol. 2006; 19(1):41–48. [PubMed: 16415676]
4.
Staab JP, Ruckenstein MJ. Chronic dizziness and anxiety: effect of course of
illness on treatment outcome. Arch Otolaryngol Head Neck Surg. 2005; 131(8):675–
679. [PubMed: 16103297]
5.
Staab JP, Ruckenstein MJ. Expanding the differential diagnosis of chronic
dizziness. Arch Otolaryngol Head Neck Surg. 2007; 133:170–176. [PubMed:
17309987]

6.
Furman JM, Balaban CD, Jacob RG, Marcus DA. Migraine-anxiety associated
dizziness (MARD): a new disorder? J Neurol Neurosurg Psychiatry. 2005; 76:1–8.
[PubMed: 15607984]
7.
Furman JM, Marcus DA, Balaban CD. Migrainous vertigo: development of a
pathogenetic model and structured diagnostic interview. Curr Opin Neurology. 2003;
16:5–13.
8.
Marcus DA, Furman JM, Balaban CD. Motion sickness in migraine sufferers.
Expert Opin Pharmacotherapy. 2005; 6(15):2691–2697.
9.
Radat F, Swendsen J. Psychiatric morbidity in migraine: a review. Cephalagia.
2004; 25:165–178.
10.
Cutrer FM, Baloh RW. Migraine-associated dizziness. Headache. 1992;
32:300–304. [PubMed: 1399552]
11.
Neuhauser H, Leopold M, von Brevern M, Arnold G, Lempert T. The
interrelations of migraine, vertigo, and migrainous vertigo. Neurology. 2001;
56(4):436–441. Provides the seminal clinical description of migrainous vertigo.
[PubMed: 11222783]
12.
Lempert T, Neuhauser H. Epidemiology of vertigo, migraine and vestibular
migraine. J Neurol. 2009; 256:333–338. [PubMed: 19225823]
13.
Drummond PD. Motion sickness and migraine: optokinetic stimulation
increases scalp tenderness, pain sensitivity in the fingers and photophobia.
Cephalagia. 2002; 22:117–124.
14.
Drummond PD. Triggers of motion sickness in migraine sufferers. Headache.
2005; 45(6):653– 656. [PubMed: 15953297]
15.
Drummond PD, Granston A. Facial pain increases nausea and headache
during motion sickness in migraine sufferers. Brain. 2004; 127(3):526–534. [PubMed:
14749288]
16.
Furman JM, Marcus DA. A pilot study of rizatriptan and visually-induced
motion sickness in migraineurs. Int J Med Sci. 2009; 6:212–217. [PubMed:
19680473]
17.
Furman JM, Marcus DA, Balaban CD. Rizatriptan reduces vestibular-induced
motion sickness in migraineurs. J Headache Pain. 2010 (Epub ahead of print).
10.1007/s10194-010-0250-z
So to paraphrase:
1.

Primary afferent activation runs from trigeminal, vestibular and spiral ganglion
cells.

2.

Second, parallel behavior of protein extravasation in inner ear, meningeal and
peripheral tissues and activation of central trigeminal and vestibular pathways
may contribute to comorbid migraine, vestibular disorders and hyperacusis or
tinnitus.

3.

Finally, the parallel organization of vestibular and nociceptive pathways
through the parabrachial nucleus and thalamus to the amygdala and cerebral
cortex is consistent with… the clinical picture that emerges (as) a balance
disorder–migraine–anxiety syndrome.

What is also well known from the trauma literature is that the amygdala is the
primary site of warning to the brain oftentimes bringing on extreme fear, flight or
fight reactions, panic and high level anxiety, and affects the thalamus to assist in
reaction to threat.
Ellert R.S. Nijenhuis writes that there is evidence that the adult brain may regress to
an infantile state when it is confronted with severe stress (Jacobs and Nadel, 1985,
Le Doux, 1996). As Le Doux argues, the amygdala is essentially involved in very
rapidly and automatically instigated physiological and behavioral responses to a
major threat, as well as the classical conditioning of these threat responses. This
conditioning yields probably indelible associations between unconditioned and
conditioned stimuli. Extreme stress does not interfere with, and may amplify,
memory processes mediated by the amygdala (Corodimas, LeDoux, Gold and
Schulkin, 1994) [even if the threat comes from an infrasound stimulated Vestibular
system], but it does hamper hippocampal-neocortical information processing which
should inhibit or regulate emotional reactions and memories [turbine affected people
may not have access to information they have been told about the bad effects of
turbines – which mitigates against any so-called ‘nocebo effect’]. Chronic release of
stress hormones may even damage the hippocampus. This stress-induced condition
resembles the infantile state, which is characterized by functioning amygdala and a
relatively immature hippocampal-neocortical system. Extreme stress may therefore
evoke defensive reactions in adults which are also evoked in young children. [inserts
in italics are not by Nijenhuis].(This text is in Ellert R.S. Nijenhuis, Somatoform
Dissociation, page 117, 2004, W.W. Norton and Company, New York, as are the
quoted references).
It is easy to see why people exposed to a toxic stimulation of the vestibular system
wake from sleep in terror.
Wind turbines make noise.
Noise affects people.
The noise you can and cannot hear from wind turbines makes you sick and
sometimes very sick.
Geoffrey Waite

