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Human Health Effects of Wind Turbines 

 
INTRODUCTION AND PURPOSE 
 
Introduction 
 
The County of San Diego Planning Commission held a series of meetings on the Wind Energy Ordinance, 
and at their May 11, 2012 meeting, requested a report on the potential health effects of wind turbines, 
which was issued by Public Health Services on July 10, 2012 (1). On July 20, 2012, the Planning 
Commission recommended approval of the Wind Energy Ordinance and requested staff to report back 
with an update to this report on potential health effects of wind turbines within three years.    
 
The Board of Supervisors (Board) considered and approved the Wind Energy Ordinance on May 15, 
2013. The 2012 Position Statement was included in the Board report, and in their decision, the Board 
determined that public health issues were adequately addressed.  
 
Purpose 
 
There is ongoing debate with respect to the relationship between audible and inaudible features of wind 
turbines and reported health concerns. To make informed decisions, those interested in this debate rely 
on two key sources: scientific peer-reviewed studies published in scientific journals and the popular 
literature and internet. The purpose of this position statement is to provide an update to the public health 
position statement, dated July 10, 2012. This updated position statement will summarize conclusions from 
the most recent literature, with respect to any causal link or other associations between wind turbines and 
individual health or public health concerns.  
 

METHODOLOGY 
 
There are four sources of information that inform the debate of adverse health effect of wind turbines. 
These include peer-reviewed studies research studies published in scientific journals, government agency 
reports, legal proceedings, and popular literature and internet.  This position statement will rely on peer-
reviewed original research and review articles published in scientific journals and government agency 
reports to identify the latest evidence related to the potential adverse health effects of wind turbines. 
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Review of the science related to overall noise, low-frequency noise and infrasound, electromagnetic fields 
(EMFs) interference, and shadow flicker – factors potentially associated with the health impact of wind 
turbines – will be presented. Some of these articles examine noise and symptoms, based on the distance 
from the wind turbines. Additionally, articles discussing annoyance and the psychological aspect of 
perceiving symptoms were also reviewed. Approximately 80 recent papers and studies, published in 
credible, peer-reviewed journals, as well as government reports, were reviewed focusing on those 
published since 2012.   
 

WIND TURBINE FEATURES ASSOCIATED WITH HEALTH CONCERNS  
 
Background 
 
The prevailing research on concerns regarding the adverse health effects of wind turbines focus on the 
impact of overall noise, low-frequency noise and infrasound, electromagnetic fields (EMFs) interference, 
and shadow flicker associated with wind turbines. A review of the literature has been conducted to identify 
the evidence for adverse side effects related to each of these wind turbine features. A number of studies 
also have been published examining “annoyance” and the “psychological” aspect of perceiving and/or 
reporting of symptoms from “Wind Turbine Syndrome” or WTS (2). This syndrome is defined as sleep 
disturbance, headache, tinnitus, ear pressure, dizziness, vertigo, nausea, visual blurring, tachycardia, 
irritability, problems with concentration and memory, and panic episodes associated with sensations of 
internal pulsation or quivering when awake or asleep. This research has been consistently rejected as 
biased and not based on facts or science. Several physicians associated with anti-wind groups have 
recorded these symptoms from community members living near wind turbines. Instead, fear, annoyance, 
rumors, and the spread of unscientific, poorly documented “studies” can be responsible for the symptoms 
reported by some individuals.  
 
Review Articles and Studies 
 
Overall Noise 
 
Noise is defined by the World Health Organization (WHO) as “unwanted sound” (3). The vast majority of 
research indicates no direct human health impact from industrial wind turbines (IWTs) (4, 5, 6). There is 
limited evidence that indicates otherwise, as seen in the Canadian Journal of Rural Medicine (7), where 
Jeffrey and colleagues review article found that industrial wind turbines produce sound that is perceived to 
be more of a nuisance than other sources of sound (8,9). Reported adverse health effects include 
annoyance, sleep disturbance, stress-related health impacts, and reduced quality of life (8, 10-15), and 
reported by those individuals exposed to IWT. Conversely, Bakker et al. found that “people, animals, 
traffic, and mechanical sounds were more often identified as a source of sleep disturbance than wind 
turbines (4).”  
 
The Canadian article (7) concluded that “if placed too close to residents, IWTs can negatively affect the 
physical, mental and social well-being of people.” The article goes on to conclude that “…there is sufficient 
evidence to support the conclusion that noise from audible IWTs is a potential cause of health effects. 
Conversely, Knopper and colleagues (6) reviewed over 60 scientific, peer-reviewed articles and 
government reports that examined the noise levels produced by wind turbines, perception of wind turbine 
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noise, and/or responses to wind turbine noise. While many reports have found no direct causal evidence 
linking wind turbines to adverse health effects, the majority of the research is associated with annoyance 
caused by sound and visual cues, or indirect health impacts may be caused by annoyance factors (4, 9, 
16-19). The Massachusetts Wind Turbine Health Impact Study found that “there is insufficient evidence 
that the noise from wind turbines is directly (i.e., independent from an effect on annoyance or sleep) 
causing health problems or disease (20). While no direct effects of wind turbine noise on sleep 
disturbance or psychological stress has been demonstrated, a dose–response relationship was found 
between emission levels of wind turbine sound and self-reported noise annoyance (4). A growing body of 
research supports annoyance due to perceived wind turbine noise, visualization of structures, or 
knowledge of the presence of the structures (4, 7, 8, 10). 
 
Low-Frequency Noise and Infrasound  
 
Low-frequency noise and infrasound are airborne pressure waves that occur at frequencies ≤ 200 Hz. 
There is much debate as to whether these sounds are audible to the human ear. Claims that infrasound 
from wind turbines directly impacts the vestibular system leading to direct health impacts have not been 
sufficiently demonstrated scientifically. Several studies (21-25) have addressed the concern of low-
frequency noise (LFN) and infrasound from wind turbines as a causative agent in health effects of those 
living near these structures. However, while inaudible, low-frequency noise and infrasound from IWTs 
cannot be ruled out as plausible causes of indirect health effects (4, 5, 21, 26-27), available evidence 
shows that the infrasound levels near wind turbines cannot impact the vestibular system (20). Additionally, 
infrasound and LFN are not unique to wind turbines, as natural sources exist related to ocean waves, 
wind, and any effect that leads to slow oscillations of the air (22). At distances as close as 68 meters (223 
feet), the measured levels of infrasound produced by modern upwind wind turbines are well below that 
required for non-auditory perception. This would include perceptions of vibration in the body or pressure in 
the chest. (20). 
 
In an Australian report (28), people living near wind turbines with serious health complaints was estimated 
to be 10–15%. However, according to literature reviews on the health effects of wind turbines (20, 29-34), 
there is no evidence that wind turbines caused adverse health effects in people living in the vicinity of wind 
turbines, other than annoyance and self-reported sleep disturbance, the latter of which is inconclusive. In 
a study by Bakker and colleagues, a clear correlation between annoyance and self-reported sleep 
disturbance (4) was determined.  
 
In a review of the literature by McCunney et al. (33), studies included results from field measurements of 
wind turbine-related sound and experimental studies in which people were purposely exposed to 
infrasound.  It was concluded that there is no scientific evidence to support the hypothesis that wind 
turbine infrasound and low-frequency sound caused adverse health effects. Furthermore, reviews by 
McCunney et al. (33) and Harrison (35) concluded that there is no scientific evidence to support the 
hypothesis that wind turbine infrasound and low-frequency sound have effects different from other 
sources. In addition, evidence on specific health effects of low-frequency sound is limited, with little 
definite evidence on specific health effects of low-frequency sound when compared to health effects from 
‘normal’ sound (36). Based on existing field studies, there is insufficient evidence that living near a wind 
turbine is the direct cause of health effects such as mental health problems, headaches, pain, stiffness or 
diseases such as diabetes, cardiovascular disease, tinnitus and hearing damage. 

https://link.springer.com/article/10.1007/s40857-017-0115-6#CR50
https://link.springer.com/article/10.1007/s40857-017-0115-6#CR103
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Also, scientific reviews and panels have been conducted by several governments. In 2013, the Ontario 
Ministry of the Environment funded research to examine if there was a link between wind turbines and 
health. Findings showed a statistically significant relationship between distance people lived from wind 
turbines and the symptoms of disturbed sleep, vertigo and tinnitus (37).  
 
In June 2017, French authors presented their findings of a review at the 12th ICBEN Congress on Noise as 
Public Health Problem (5). Examining the health effects of low frequency noise and infrasound from wind 
turbines, the work was the results of an independent collective review. Researchers reviewed the health 
concerns of people living near wind farms and stratified into two categories: 1) symptoms associated with 
vibroacoustic disease (VAD), and 2) symptoms constituting the wind turbine syndrome (WTS). The VAD 
refers to potential effects of low sound frequency. A very low level of evidence was found to support any 
hypothesis related to VAD and potential health risks associated with noise from wind turbines. Of the 
symptoms from WTS (e.g., sleep disorders, headaches, tinnitus, disturbances of balance), none were 
found to be associated with any specific pathology. They are notably found in syndromes of idiopathic 
environmental intolerance. They are, however, a set of manifestations that can be caused by stress and 
loss of sleep, which can become disabling. This review found that because many articles were not peer-
reviewed and results were not reproducible by other researchers, a very low level of evidence was 
attributable to the association of VAD with wind turbines. WTS, as defined above, could also be caused by 
stress and sleep deprivation. Current research supports the physiology of cochleovestibular (CV) system 
with several mechanisms that could be activated in response to LFN and infrasound (38, 39). Data 
suggest that these inaudible sounds could be mediated by receptors in the CV system, but no clear 
evidence to support this hypothesis exists. 
 
In November 2017, the State of California Energy Commission (CEC) issued a final project report, entitled 
Public Health Research Roadmap on Emerging Electricity Systems (40). The report sought to anticipate 
and prevent possible health impacts of emerging electricity systems on industry workers and surrounding 
communities. With respect to wind turbines, the report indicates that “further research is needed on the 
potential for infrasound (sound lower in frequency than 20 hertz, which is the typical limit of human 
hearing) from wind turbines to disrupt sleep or lead to annoyance. To date, research has not provided 
convincing evidence to support the relationship between turbine infrasound and other health impacts (41).”  
The report further identifies as a medium priority for research, to “improve infrasound exposure and impact 
assessment.” This would include, “exposure assessment at various turbine-receptor distances and 
epidemiological research on sleep disruption and annoyance from larger turbine design, controlling when 
possible for known confounders (42).” Many studies refer to the importance of site specific research. The 
CEC concluded that additional research on the health impacts of wind turbines could examine health 
outcomes (e.g., International Classification of Diseases (ICD)-10 codes) in areas where the majority of 
wind turbines are located in California (e.g., Kern County) (43). 
 
Finally, after also concluding that there is no evidence in the literature to support the hypothesis that wind 
turbines are associated with adverse health effects due to infrasound and LFN, a group of Canadian and 
U.S. researchers (6) concluded that the weight of evidence suggests that when located and installed 
(sited) properly, wind turbines are not related to adverse health. The authors do refer to some 
‘recommended best practices for wind turbine development in the context of human health’ and these can 
be examined in more detail in the Wind Turbines and Human Health paper (2014).  
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In summary, review of the available data on the health effects of infrasound reveals a strong imbalance 
between primary bibliographical sources (documents relating to original scientific experiments and 
studies) and secondary sources (scientific literature reviews or opinion articles). There are numerous 
literature reviews, but limited number of primary sources (i.e., research articles). This finding indicates a 
need for additional research. Further research would be justified, as ‘none of the studies published in 
peer-reviewed journals so far meet the criteria for cohort or case-control studies’ (44).  

Electromagnetic Fields  
 
As a field of force consisting of both electric and magnetic components, an electromagnetic field (EMF) 
results from the motion of an electric charge and contains a definite amount of electromagnetic energy. 
There has been limited research conducted on wind turbine emissions of EMF, either from the turbines 
themselves, or from the power lines required for distribution of the generated electricity. As such, this 
could be an additional area for further research. 
 
An area of concern, cited in the 2017 CEC report, is the extraction and use of rare earth metals (i.e., 
neodymium and dysprosium) found in certain magnets of specific direct drive turbines. The mining process 
is highly energy intensive and produces a significant level of waste (45). However, given that the 
extraction and production are typically far from the sites of wind farms, this would not be a concern for 
local community health impacts.  
 
The issue of human health impacts of the magnets and effects of electromagnetic fields (EMFs) are 
separate issues. There is not a great deal of literature available on the health effects related to industrial 
magnets, however, there is a significant body of research (6, 46-50) on the electromagnetic field impacts 
on public health. For this issue, research shows no direct pathological impacts on human health pertaining 
to the emissions from wind turbines (18, 51-52). The same review article concluded that “the weight of 
scientific evidence does not support a causal link between EMF and health issues at levels typically 
encountered by people (6).” The authors do note that there has been limited research conducted on wind 
turbine emissions of EMF, either from the turbines themselves, or from the power lines required for 
distribution of the generated electricity. However, based on the weight of evidence, it is not expected that 
EMF from wind turbines is likely to be a causative agent for negative health effects in the community (6). 

Shadow Flicker 
 
The U.S. Department of the Interior Office of Indian Energy and Economic Development, Tribal Energy 
and Environmental Information Clearinghouse defines shadow flicker as the visual, strobe-like effect that 
occurs when the rotating blades of wind turbines cast shadows (53). The primary health concern identified 
with shadow flicker is the risk of seizures in individuals with photosensitive epilepsy. A review of the 
literature, in 2011, by Knopper and Ollson (54), identified two seminal studies related to this concern, 
which was published by Harding et al. (55) and Smedley et al. (56). The relationship between photo-
induced seizures (i.e., photosensitive epilepsy) and wind turbine blade flicker (known also as shadow 
flicker) was investigated by both authors. Both studies submitted that flicker from turbines that interrupt or 
reflect sunlight at frequencies greater than 3 Hz pose a potential risk of causing photosensitive seizures in 
1.7 people per 100,000 of individuals who are photosensitive. For turbines with three blades, this 
translates to a maximum speed of rotation of 60 rpm. Current turbines commonly spin at rates well below 
this threshold. For four different models of wind turbines (i.e., Siemens, Repower, GE, and Vestas), as 



 

 
6 

 
 

obtained from the turbine specification sheets, the spin rates were found to be far below this threshold, 
ranging from 6-17.1 rpm.  
 
The Department of Energy and Climate Change (57) released a consultant’s report, entitled “Update of UK 
Shadow Flicker Evidence Base,” in 2011. It concluded that, “On health effects and nuisance of the shadow 
flicker effect, it is considered that the frequency of the flickering caused by the wind turbine rotation is such 
that it should not cause a significant risk to health.” Furthermore, the expert panel convened by MassDEP 
and MDPH (20) concluded that the scientific evidence suggests that shadow flicker does not pose a risk of 
inducing seizures in people with photosensitive epilepsy. Germany is one of the only countries to 
implement formal shadow flicker guidelines, which is part of the Federal Emission Control Act (6).  
 
Conversely, the review article by Jeffrey and colleagues proposed that the blades of IWTs produce 
unavoidable shadow flicker bright enough to pass through closed eyelids, and moving shadows cast by 
the blades on window can affect illumination inside a building (7). The Danish Energy Agency classifies 
show flicker from IWTs experience by resident as a “nuisance” (19).  
 
While shadow flicker from wind turbines is unlikely to lead to a risk of photo-induced epilepsy, little if any 
research has been conducted on how it could heighten the annoyance factor of those living in proximity to 
turbines. This could also be related to visual cues, as is thought to influence some people’s response to 
wind turbines. Conversely, while some people exposed to shadow flicker from IWTs may report negative 
effects of health and well-being (11), most jurisdictions in Canada do not have regulations that prevent 
negative effects from visual impact caused by IWTs. 
 
OTHER RESEARCH THEORIES 
 
Annoyance 
 
Annoyance is defined by WHO as “a feeling of displeasure associated with any agent or condition, known 
or believed by an individual or group to adversely affect them (58). Colby and colleagues found that “‘wind 
turbine syndrome’ symptoms are not new and have been published previously in the context of 
“annoyance’” and the well-known stress effects of exposure to noise…(59)” The 2014 Canadian Journal 
Rural Medicine article by Jeffrey and colleagues (7) reviewed the latest literature, including the Colby 
panel review. In the 2014 literature review by Knopper and Ollson (6), it was concluded that although there 
was evidence to suggest that wind turbines can be a source of annoyance to some people, there was no 
evidence demonstrating a direct causal link between living in proximity to wind turbines and more serious 
physiological health effects. Furthermore, although annoyance has been statistically significantly 
associated with wind turbine noise (especially at sound pressure levels >40 dB(A)), a convincing body of 
evidence (16, 17-19, 58,60-61) exists to show that annoyance is more strongly related to visual cues and 
attitude than to wind turbine noise itself. In particular, this was highlighted by the fact that people who 
benefit economically from wind turbines (e.g., those who have leased their property to wind farm 
developers) reported significantly lower levels of annoyance than those who received no economic 
benefit, despite increased proximity to the turbines and exposure to similar (or louder) sound levels. 
Finally, a 2014 critical review of the literature by McCunney and colleagues (33) found that 
epidemiological studies have shown associations with living near wind turbines and annoyance. They 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4063257/#B68
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4063257/#B9
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further found that annoyance appears to be more strongly related to individual characteristics than noise 
from the turbines. 
 
Nocebo Effect 
 
A number of studies have been published examining the psychological aspect of perceiving and/or 
reporting of symptoms from “Wind Turbine Syndrome.” These findings would seem to indicate some form 
of psychological relationship to the perception of symptoms (62). Some articles indicate that those who 
are exposed to messages about the harmful effects of wind turbines are more likely to complain about the 
effects. Health complaints have primarily been located in areas that have received the most negative 
publicity about the harmful effects of turbines (8-10, 12, 63-64). There is also reference in the literature to 
the nocebo effect, similar to a placebo effect, whereby health concerns and negative expectations can 
trigger symptom reporting (5, 21, 26, 27, 33). In one study (22), participants were introduced to both actual 
infrasound and sham infrasound. Then healthy volunteers, when given information about the expected 
physiological effect of infrasound, reported symptoms that aligned with that information. Results suggest 
psychological expectations could explain the link between wind turbine exposure and health complaints. 
 
On a similar note, another study (4) found that those who do not hear the noise or report disturbance are 
not seen to be impacted. This would imply that the effects, if any, are not uniformly impacting proximal 
communities. This study reported that, “No direct effects of wind turbine noise on sleep disturbance or 
psychological stress has been demonstrated, which means that residents, who do not hear the sound, or 
do not feel disturbed, are not adversely affected.” 
 
Other Review Articles 
 
Since 2012, a number of papers and journal articles have examined the latest published research 
regarding potential health effects associated with wind turbines. One such article, published in 2013, 
concluded that there could be some evidence that infrasound (sound of too low a frequency to hear) could 
affect the vestibular system, making ‘Wind Turbine Syndrome’ a potentially plausible condition. The article 
also indicates that many believe, however, that these symptoms are related largely to stress and any 
potential effects require further investigation (65). Schmidt and colleagues (66), summarizing a 
comprehensive literature review, concluded that exposure to wind turbines seems to increase the risk of 
‘annoyance’ and self-reported sleep disturbance in a dose-response relationship. This paper identifies 
LAeq of 35 dB as a tolerable level of sound. It further determined that no conclusive evidence could be 
found demonstrating that exposure to wind turbines is responsible for the many other health effects 
alleged to be associated with exposure to wind turbines. The paper concludes that additional research 
should focus on objectively demonstrating whether or not measureable health-related outcomes can be 
proven to fluctuate depending on exposure to wind turbines.  
 
One recent 2014 study (67), by the Government of Canada, sought to do that. They investigated the 
prevalence of health effects or health indicators among a sample of Canadians in two provinces exposed 
to Wind Turbine Noise (WTN) using both self-reported and objectively measured health outcomes. They 
also applied statistical modeling in order to derive exposure response relationships between WTN levels 
and self-reported and objectively measured health outcomes. The study methodology was put through a 
60-day public consultation and peer review process. The following were not found to be associated with 
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WTN exposure: self-reported illnesses including dizziness, tinnitus, prevalence of frequent migraines and 
headaches, chronic health conditions including heart disease, high blood pressure and diabetes, self-
reported sleep disturbances, use of sleep medication or diagnosed sleep disorders, and self-reported 
perceived stress and quality of life. While some people did report some of these health conditions, the 
prevalence was not found to change in relation to exposure to WTN. This study by the federal government 
of Canada found that the evidence did not support an association between wind turbine noise levels and 
sleep quality. Objectively measured health outcomes were consistent and statistically related to 
corresponding self-reported results. WTN was not related to hair cortisol concentrations (cortisol is a well-
established biomarker of stress and measurement of hair cortisol levels make it possible to retrospectively 
examine months of stressor exposure), blood pressure, resting heart rate or measured sleep (e.g., sleep 
latency, awakenings, sleep efficiency) following the application of multiple regression models. Sleep was 
measured using a compact wrist-worn monitor over several days. WTN was not associated with sleep 
disturbance of any kind. 
 
The only element that was found to be statistically associated with increasing levels of WTN was 
‘annoyance’ towards several wind turbine features such as those previously mentioned in the paper, 
namely noise, shadow flicker, blinking lights, vibrations, and visual impacts. At the highest WTN levels 
(greater than or equal to 40 dBA) the percentage of residents who responded as being highly annoyed at 
the two test sites were only 16.5% and 6.3%. A statistically significant increase in annoyance was found 
when WTN levels were over 35 dBA (A-weighted decibel, a unit of sound). For even the most vulnerable 
people, the World Health Organization determined, in Night Noise Guidelines for Europe (68), that 40 dBA 
is the level below which no health effects are associated with sleep disturbance. As for infrasound, the 
levels sampled close to the base of the turbine were approximately the threshold of audibility reported by 
the 1% of people with the most sensitive hearing. So the infrasound should not be detectable by the vast 
majority of people. Distance from the wind turbines was correlated with community annoyance, so proper 
siting distance is important to reduce community reported annoyance (67).   
 
DISCUSSION 
 
Adverse Health Impact or Annoyance? 
 
To anticipate and prevent harmful effects, and instead maximize potential health benefits, of emerging 
energy systems, such as wind turbines, a review of the literature to examine the latest research is 
necessary. The reviewers concluded that the available scientific evidence suggests that low-frequency 
noise and infrasound, EMF, and shadow flicker from wind turbines are not likely to affect human health 
(67). Based on the available research, it is reaffirmed that the current state of research indicates no 
conclusive, direct, causal link between wind turbines and adverse health outcomes or impacts. There are, 
however, well documented reported cases (4-10, 16-20, 38, 59, 66, 67), in varying degrees, of what is 
formally referred to, in academic journals, as ‘annoyance’ by a minority of community members. 
Annoyance, while not a direct, negative health impact, can be understood to result in indirect health 
impacts, such as irritability and sleep disturbance, which may, in turn, produce its own impacts on 
individual health (i.e., headaches, difficulties with concentration, dizziness, and changes in metabolism).  
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Benefit to Individual Health, Health Care Systems, and Public Health 
 
Given wind turbines may be the healthier choice, when compared to traditional fossil fuels, advantages 
compared to challenges must also be considered. Alternative sources of energy, such as wind energy, 
can have significant benefit to individual health (e.g., lung health), health care systems (e.g., cost 
savings), and public health (e.g., air quality). Benefits to the individual, public health, and health care 
systems are discussed in this section. 
 
Benefit to Individual Health  
 
The WHO Ambient Air Pollution database, derived from measurements taken in 1,600 cities in 91 
countries, reveals that almost nine out of 10 individuals, living in urban areas, are affected by air pollution 
(69). For 2010, exposure to outdoor air pollution is cited as the ninth leading risk factor for mortality, and 
responsible for 3.2 million deaths each year (70). A comprehensive review of the literature (71), published 
in the Current Opinion in Pulmonary Medicine (2016), reaffirmed that air pollution  enhances pulmonary 
disease and causes greater harm in susceptible populations, such as children, the elderly, and those of 
low socio-economic status. Conditions such as asthma, chronic obstructive pulmonary disease, lung 
cancer, and respiratory infections may all be exacerbated because of exposure to environmental air 
pollutants, such as particulate matter, ozone, and nitrogen oxides. New publications appraised in the 
review article reaffirm these findings. Hence, solutions to improve air pollution translate into a positive 
impact on lung health. 
 
Benefit to Healthcare System 
 
A recent publication, in the British Medical Journal, cited that “reducing air pollution can provide significant 
health benefits, including reducing asthma, chronic obstructive pulmonary disease, cancer, and heart 
disease, which in turn could provide significant savings for the healthcare system (72). Further research is 
needed to identify if there is a disproportionate number of medical codes (also known as International 
Classification of Diseases (ICD) -10 codes) reported in areas near windfarms that may be associated with 
a cluster of symptoms (e.g., headaches, vertigo, dizziness). The 2012 Rural Health Status Report (73), 
produced by the County of San Diego, provides a means of sharing information about the health of rural 
residents in San Diego County. The Report does not demonstrate a disproportionate number of these 
issues regionally. However, there are certain trends in local, rural health that may have a bearing on the 
incidence of these related symptoms, such as a higher proportion of chronic disease of older residents, 
who would be more inclined to report similar symptoms as a factor of aging. More cohort or case-control 
studies are needed to establish any significant association or causation.   
 
Benefit to Public Health 
 
For decades, globally, wind power has been harnessed as a source of energy, and could be considered a 
mitigating measure to promote public health, and decrease the greenhouse gas footprint to support 
climate change efforts. According to the 2017 CEC report (74), emerging energy systems, such as wind 
turbines, have been found to have life-cycle carbon dioxide emissions of fewer than 50 grams of carbon 
dioxide equivalent (CO2e) per kilowatt hour (gCO2e/kWh). In comparison, coal power plants generate 
800-1000 gCO2e/kWh (75). Natural gas plants, more prevalent than coal use in California, produce an 
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estimated 600 gCO2e/kWh over the life cycle. Based on this information, the potential health impacts 
across the life cycle, of renewable energy systems from wind farms, appear to be significantly smaller than 
those attributed to fossil fuel electricity production. 

Data Limitations 
 
The major limitation of most of the studies referred to in this literature review is that they are literature 
reviews, mainly observational in nature, or rely on self-reporting as opposed to original scientific research. 
It can be difficult to undertake the kind of scientific research required to extract and measure any direct 
effects (e.g., randomly assigning various groups of people to live in proximity to wind turbines while 
controlling for various factors such as preexisting health conditions). There is also no way to blind subjects 
to their proximity. Additionally, some of the data is based on surveys, which introduces an element of 
selection bias and other issues (e.g., self-reporting). 
 
But even the more rigorous studies are largely subjective. There is good reason to suspect that 
confounding variables may be dominant in those cases. For example, a 2014 study (76) reviewed 
psychological factors which have been shown to influence reports of health effects from wind turbines. 
Subjects were more likely to report negative symptoms if they found wind turbines annoying, if they 
thought they were an eyesore, and if they did not gain any economic benefit from them. A 2017 Australian 
study (77) found that one’s political view toward wind turbines largely determine how symptoms and 
alleged health effects are interpreted – specifically, are they caused by proximity to wind turbines. 
 
Lastly, in addition to articles presented above for this literature revew, the WHO released its guidance on 
environmental noises (78) with recommendations. Regarding wind turbines, for average noise exposure, a 
conditional recommendation was made to reduce noise levels produced by wind turbines below 45 dB 
Lden.  
  
SUMMARY 
 
Since 2012, numerous comprehensive journal reviews and studies have been conducted around the world 
to examine potential adverse health effects of wind turbines. In addition to the vast majority of credible, 
scientific, peer-reviewed journals, evidence from numerous federal, state and local governments has been 
examined. Based on these findings and the scientific merit of the research conducted to date:  

• An imbalance was found between the availability of primary bibliographical sources (i.e., original 
scientific experiments and studies) and secondary sources (i.e., scientific literature reviews). This 
included focus on noise, low frequency noise and infrasound, EMF, and shadow flicker.  

• The majority of evidence shows that, while noise from wind turbines is not causally related to 
adverse health effects, wind turbines may be a source of annoyance for a small minority of 
community residents. That annoyance may cause stress for these individuals, and that stress may 
be associated with certain reported health effects.  

• The weight of evidence suggests that, when sited properly, wind turbines are not related to 
adverse health effects. 

Numerous literature reviews were found, however, limited number of primary sources (i.e., research 
articles) available. Additional research, such as cohort or case-controlled studies, would be needed to 
establish a potential causal association between wind turbines and adverse health effects.  
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