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Background
Energy from wind can be ‘captured’ and converted to elec-
tricity using turbines. Typical modern wind turbines are
made up of a number of constituent parts including the
tower, rotor, hub and nacelle. The nacelle houses the drive
train and power converter (i.e. generator and associated
power electronics). The nacelle can rotate freely to allow the
turbine blades to align with the direction of the wind. The
rotor is upwind of the tower (i.e. faces the wind) and rotates
in the vertical plane.

There is currently no minimum separation (or set-back)
distance between dwellings and wind turbines in English
planning law or guidance. In Scotland and Wales, there are
separation guidelines but not regulations. English planning
guidance recommends the use of a framework for assessing
noise impacts from wind farms (produced in 1997) and
deriving suitable noise impacts, with limits set relative to
existing background noise levels. Thus, on occasion, large
wind turbines may be as close as 400m from homes.

There are a number of health-related issues that pertain to
on-land wind turbines and wind farms, some of which are
more controversial than others. These are briefly outlined in
the following sections.

Noise, annoyance and sleep disturbance
There are two main types of noise source from an upwind
turbine, namely mechanical noise (which originates in the
generator, gearbox, yaw motors, tower ventilation system
and transformer) and aerodynamic noise (which results from
the wind passing over the wind turbine blades).

Wind Power & Health
This fact sheet, based on a review of the literature,
aims to provide a brief introduction to wind power
and bring information on the potential health im-
pacts of its on-land implementation to a non-spe-
cialist audience. For those who want further
information an extensive and fully referenced re-
port on Energy and Health is available at:
http://www.regionalvisions.ac.uk

Following complaints by residents, a study1 was conducted
into night-time noise from wind turbines (in Germany) and it
was found that actual sound levels were considerably higher
than predicted, especially under stable atmospheric condi-
tions when the contrast between wind turbine sound and
natural ambient sound is more pronounced. Other studies
have also found that noise levels experienced by residents
are higher than those expected/predicted; this may be due
to predictions being based on the wind speed measure-
ments taken at 10m above ground height and not at the
actual height of the rotor.

The sound from wind turbines can be amplitude-modulated
and it has been suggested that many of the complaints
relating to wind farm noise are as a result of this amplitude
modulation2, which may be referred to as ‘swish’ or ‘thump’.
The mechanism of the noise is unknown, which means that
it is not possible to predict.

Numerous studies3-5 have examined the relationship be-
tween wind turbine noise and annoyance, many of which
have found that annoyance is reported at lower noise levels
than would be expected from transportation noise studies. It
has been speculated that the greater apparent sensitivity is
due to aesthetic issues (i.e. people don’t like the wind
turbines) but it could also be related to the fact that noise
levels were calculated rather than measured (and could
therefore be underestimated).

Sleep disturbance has been reported as a result of wind
turbine noise4,6, it is possible that the noise may interfere
with sleep in a number of ways, including – it may be
sufficiently audible and annoying to prevent the onset of
sleep (or return to sleep after awakening), noise experi-
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enced during sleep may arouse or awaken the sleeper.
Studies which have reported sleep disturbance as a result of
wind turbine noise are likely to be underestimating the prob-
lem as, to date, they have relied on reported awakenings.
However, noise that is insufficient to cause a remembered
awakening may still cause an arousal (which is brief), where
the sleeper moves from a deep level of sleep to a lighter level
and back to a deeper level. Sleep broken by arousals is
un-refreshing and is associated with sleepiness, fatigue,
headaches, poor memory and poor concentration7.

Wind turbine syndrome
The expression wind turbine syndrome was coined to de-
scribe a cluster of symptoms which affect some people living
in close proximity to wind turbines8, these include:
sleep problems, headaches, dizziness, unsteadiness and
nausea, exhaustion, anxiety, anger, irritability and depres-
sion, problems with concentration and learning and ringing
in the ears. People may suffer from none or some of these
symptoms and they may be more or less affected dependent
upon the wind direction. This syndrome is controversial,
largely because it is based largely on case series studies,
relying on self-reporting of symptoms. However, given the
similarity of symptoms reported by people from different
locations, the suggestion of a dose-response relationship,
the fact that at least some of the symptoms could relate to
sleep disturbance and support from adverse event reports
this syndrome should be given credence.

Wind turbine-related accidents
Worldwide there have been a number of accidents and
incidents relating to wind turbines. A number of these have
resulted in deaths (usually in wind industry or direct support
workers). The majority of deaths relate to construction activ-
ities and also operation and maintenance. Incidents include
blade failure (where whole blades, or pieces of blade, are
thrown from the turbine), fire and structural failure. Under
certain winter conditions it is also possible that ice may be
thrown from the turbine blades, research has shown that in
the UK the risk of being struck by ice thrown from a turbine
is diminishingly small at distances greater than approximate-
ly 250m.

Discussion
Part of the problem with the controversy over wind
turbines and health seems to be related to the dismiss-
al of annoyance as a health effect and the fact that
annoyance due to wind turbine noise seems to happen
at lower levels than from other forms of noise. Although
annoyance has been well studied, noise levels have
not been measured but have been calculated under
specific meteorological conditions. When noise levels
have been measured they are frequently found to be
greater (often considerably) than the predicted or cal-
culated levels. In addition, it has been suggested that
A-weighted sound measurements (i.e. those commonly
used to measure environmental and industrial noise)
considerably underestimate the likely influence of wind
turbine noise on the ear. It would seem sensible to

conduct research on the most appropriate sound
weighting to use and conduct some year round noise
monitoring at wind farms in order to accurately deter-
mine the noise levels to which people are actually
exposed. Ideally, noise measurements would be con-
ducted both before the commissioning of a wind farm
and afterwards. At present there is no requirement to
monitor operational noise levels, despite the fact that
noise levels are often prescribed in the planning per-
mission.

There are a number of systematic studies of wind
turbine operation and health underway that may help to
clarify the impacts of wind turbines on health and
provide information on the scale of the problem (which
can’t be determined from adverse event data). Impor-
tantly, a large-scale assessment of self-reported health
issues is being undertaken on Wolfe Island in Canada,
where an 86 turbine wind farm began operation in
2009. This includes a baseline health assessment
which was completed before the wind farm became
operational.

Wind turbines offer an environmental benefit in terms of
much lower greenhouse gas emissions than fossil fuel
use, although the intermittent nature of wind (i.e. it
doesn’t blow all the time) does mean that some back up
energy supplies are needed. However, large land-
based wind turbines and wind farms do have negative
health impacts, albeit on a small population. Although
not all locations are suitable for wind turbines, more
sensitive handling of their siting and taking residents
concerns in account could have helped to mitigate
problems. It seems, however, that as a result of the
negative image surrounding land-based wind farms it is
likely that future development in this area will be con-
centrated on off-shore sites.
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