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Abstract:

Introduction: Wind turbines are a source of renewable energy that has become more common in
Canada in the past deesdConcerns have been raised over potential adverse health effects from
exposure to wind turbines, particularly wind turbine noise. A disagreement exists over the potential
harm fromexposure tevind turbingto human health, where many public healtmzagéons

state that there are no direct human health impacts from wind turbine exposure, while many

community groups state that wind turbines are harmful to human health.

Objectives: 1. Determine the types of evidence cited by community group webiiteslalic

health organization websites, to support their respective positions on the potential health effects of
wind turbines; and 2. Assess the pattern of citations or links to the evidence used by community
groups and public health organizationbdéoacterize and interpret these patterns of evidence

citation and to see whether and how these patterns differ between the two groups.

MethodsWebsites of Canadian community groups, public health organizations, environmental non
governmental organizatide®NGOs) and academic organizations were identified using an Internet
search strategy. The identified websites with content on wind turbines and human health that met

the inclusion criteria were characterised with a data collection tool to gathemimfalpmaitithe

webpage structure andlitkst o evi dence sources and other org
statistical analysis was performed on the website characteristics and evidence and organization
citation data. Testing for significant diffeesrmetween community groups and public health
organizations was done ughbgsts and cksquared testédjacency matrices were created to

represent the presence of ties between organization websites and between organization websites and
evidence sourceSraphs (sociograms) were created based on the adjacency matrices to visualise the

relationship between the different types of organizations as well as between organizations and



evidence sources. Additional centrality measures were calculated faflised vistworks and
representations of structural equivalence were created to determine whether nodes in the network

were similar.

Results67 identified websites met the inclusion criteria: 2 academic organizations (3%), 6 eNGOs
(9%), 18 public healthgamizations (27%) and 41 community groups (Giga)ficandifferences

were foundetween community growebsits and public health organizatieebsitsin their

position on wind turbines and human health, and the presevetgsiiécomponentsspciaimedia

or a news sectignCommunity group websites were significantly more likely to cite blogs, news,
video evidence, and personal accounts/testimony than public health organization websites, but no
significant difference was found in the citation @fnegiewed literature or grey literature.

Significant differencésr mean citation counbtbetweercommunity group websites and public

health organization websiesre found for experimental studies with controls, grey literature, and
observational study without contr@smmunity group websitpsedominantly linked twther

community group websitasd pblic health organization websgesdominantly linked to

governmentaind other public health organizations websites

Social network analysis of the 67 Canadian organization websites determined that wezbsites tend

link to other organizatiowebsits of the same organization tyfiee network structure lacked a

centr al node and was divided according to the
potentially harmful to human heélttvhere websites within the network clustered by position

There wasstructural equivalence between organization websitgsiiation typevhere certain

national and provincial websites had similar roles within the network

The results from examining the network between the 67 Canadian organization websites and the 584

evidence sources identified differences in the specific evidence sources and types of evidence that



were cited. When the network analysis was limited tocevidemces with more than two citations,

the evidence citations were found to be similar in type (reviews, grey literaturesmutianass

surveys) but varied by the specific evidence source cited. The type of grey literature cited varied by
organizabn type, where community group websites tended to cite grey litieaatoniginated

from community groupsnd public health organization websites tended to cite grey literature that
originated from public health organizations, government or indugkrgr gluality evidence

sources were shared between websites across the organization types, but the lower quality evidence

sources citations were predominantly shared between organization websites of the same type.

Conclusions: The network of Canadiannizgéion websites with content on wind turbines and

human health was structured according to organization type and position on potential health effects.
Grey literature, reviews and cresstional surveys were the most frequently cited evidence sources
ard evidence citation patterns differed by organization type. These results provide a basis for
understanding which types of evidence sources are used to substantiate positions on wind turbines
and human health and how public health practitiandreeseanerscan approach the

uncertainties in the evidence base on the topic.
Thesis citation (APA formaBrandon, N.C(20L8). Turning to the Source: Assessing the Evidence Source:
Used to Describe the Potential Human Health Impacts sftWiRdtiHeaite Organizaiabsites
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Chapter lintroduction and Overview:

Wind turbines have gained popularity in the past few decades as a source of renewable electricity
with Ontariobeingthe Canadian provincial leader in veinergy productiofiGovernment of

Ontario, 2016)In certain jurisdictions, like the province of Ontario, community groups and citizens
have expressed concerns about the potential health effects of wies(fefiieny, Krogh, &

Horner, 2013aPublic health organizations have responded to these concerns by conducting
literaturereviewgusually not systemataviewr metaanalysegf the available evidenaed

have generally found that the evidence does not support most of the purported claims of ill health
caused by wind turbine exposure, although wind tudisetas been linked to annoyarered

sleep disturban¢8chmidi& Klokker, 2014)Public health units and other public health

organizations have continuedeiewthe potential health impacts of wind turbiagdshare their

findings with the publigChief Medical Officer of Health Ontario, 2010; Colby et al., 2009)

SomeOntarb communities haweicedconcerrover the installation of wind turbines locally, and
community groups in those arkageshared a perspectiyat wind turbiescan causeegative
health outcomes. Many of the community organizations have an organized online presence, with

websites and social media elements to disseminate their condeass

Given that a substantial disagreemmayexist between publibealthorganizationand conmunity
groups on the issue of the potential health effects of wind turbines, undetiaedidgnce

upon whichthe two sides base their claims of the health impacts of wind turbines could help
explore why this disagreemedists, including whether diffet@vidence is being used, or whether

the same evidence is being interpreted differently by the two sides.



By characterizing the online representations of evidence on the potentefféwtaltf wind

turbines bylifferert types of organizatisron this issue, insight into the type of evidence used and
the degree of shared sources betwedypg of organizatiomsll be gained, which can ultimately
help determine whether ttiéferent types of organizaticare relyingn different sources of
evidence, or interpreting the same evidence diffefergtyan assessment has not been conducted
to-date neither in Canada nor in other countries @ugtralia, United Kingdoray theUnited

States of Ameritavhere wind turbes are in place.

| assegsiCanadiamvebsites of botpublic health organizations and community groups

characterizing the type of evidence used to substantiate claims on the health effects of wind turbines
andusedsocial network analysis to understand whether the pattern of citaitbes to

organizations arelidence sourcdgfers between the two groupslditionally, websites of

Canadian environmental agovernmental organizations (eNGOs) and academic atigasithat

had content online on the topic of wind turbines and human health were similarly characterized and
assessed. Content suchoagatmeth and links to news websitdsdetside the scope of thisesis

but their presenagasnoted.| charactezed and visualized the relationshgiseenhetypes of

groupsand the specific eviderstmurceshey citedo determine whether and how the patterns of

citations differed by group type



Chapter 2:Literature Review

2.1.Background

Windturbines are source of renewable enetitigt produces less pollution than many other
sourcegOnakpoya, O'Sullivan, Thompson, & Heneghan,.20if) turbinefiave been used in a
number of countries around the world for séder@ades but their use has been growing in North
America over recent yeamhere Canada has experienced a rapid growth in the wind energy sector
since the 199@€ouncil of Canadian Academies, 20¥5)d turbines rely on wind to generate
electricity andas they do not use fossil fuels, wind turbines offer energy without greenhouse gas
emissions or air pollution other than those produced during their construction and installation
(McCubbin & Sovacool, 2018)ind turbines are typically tall structures with a tower and base

upon which is a nacelle and a rotor with spinning §fadescil of Canadian Acadesi2015)

Wind turbines have been promoted for their reduced carbon footprint and lower impact on the
environment, but they have been associated with some potential adverse health effects and
environmental and social impacts. Recommendations abprdgar siting of wind turbines to
minimize their adverse impacts have been given by govatagemtiedn Ontario, for example,

the minimum sdback distance is 550 me{@&svernment of Ontario, Mdl, 2016)

2.2Potential Health Impacts of Wind Turbines

The direct potential health impacts of wind turbines include ice throw (ice being thrown from the
blades during cold weather which could potentially injury people in close proximity), falls from
height for those who work on the wind turbines, shadow flicker (which theoretically can provide a
visual trigger for people with photosensitive epileglstructural failure risk which agare

people if the structure or its component parts cokapdeem(Knopper & Ollson, 2011a)he

potential indirect health impacts of wind turbines include those related to the noise that the wind

3



turbines produce, which can potentially cdiggesssleep disturbancgtress (where chronic

physiological stress can increase the risk of diseases ranging from cardiovascular disease, diabetes,
hypetension andnental health impacts such as mood disorders (e.g. anxiety or dgpression)

(Jeffery, Krogh, & Horner, 2014a; Nissenbaum, Aramini, & Hanning, 2012; Onakpoya et al., 2015;

Schmidt & Klokker, 2014; Shepherd, McBride, Welch, Dirks, & Hilg)20

The downstream health impacts from recurrent sleep disturbance can also result from an increased
stress response gmatentiallyinclude increased risks of cardiovascular disease and mood,disorders
although the evidence is inadequate to denmersttausal relations@ouncil of Canadian

Academies, 2013)he noise levels produced by wind turbines are not likely sufficient to cause
hearing loss or other auditory health impantsthere imadequate evidence to demonstrate a

causal linkCouncil of Canadian Academies, 2015)

2.3Prior Reviews of Wind Turbine Exposure and Human Health Effects

A number of reviews of the body of evidence surrounding the potential human health effects of

wind turbines have been published. These reviews range from grey literature reviews for government
agencies or NGOs, to literature reviews, to formal systesuavwesSystematic reviews that have
examined the potential health impacts of wind turbines ittetuiddlowing Knopper and Ollson

reviewed the research literature and conclude that thereewamkenoe oddirect causal link

between exposure to wituitbines and human health concdrasthat alink to annoyandeas

been foundKnopper & Ollson, 2011a)

Arra et al (2014) | ooked at 18 studies and fo
andFe) supporting the existence of an associ at
(Arra, Lynn, Barker, Ogbuneke, & Regalado,.201e4) argue that their review supports a-dose

response relationship betwegstaghce from wind turbines and human distress, where this
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relationship showed consistency of association. Jeffrey et al (2014) conclude that sufficient evidence
exists to support that symptoms can result from annoyance to wind turbi@iefiergeet al.,

2014a)They highlight that the amplitude modulation of wind turbines and audible low frequency

noi se, and otonal, i mpulse and nighttime nois
heal t h. 6 hétmaudibhedow frequemy noise or infrasound from wind turbines may

also impact human health, but that more research is needed.

Schmidt and Klokker (2014) write that annoyance and sleep disturbaepei(selj are

associated with exposure to wimbines, and that more research is needed to better understand

the associatiofschmidt & Klokker, 2014)IcCunney et al assessed the scientific literature on the

impact of wind turbines and human health and ftamdonvincing or consistent evidence that

wind turbine noise is associated with anydefitied disease outconfR J. McCunney, Mundt,

Dobie, Kaliski, & Blais, 2018pwever,hey did find that wind turbin®ise ca be associated with
annoyancé he authors assessed previous reviews as well as primary studies and found that there
was a lack of any cohort or ecesetrol stdiesi allof t heir analysis i s base
observationalarglc ont r ol | ed h u maTheyedentfied lack af cokottard i e s 6)

longitudinal studies tefinitively address the issug¢enfiporal causality.

Onakpoyaet al (2015) reviewed the impact of wind turbine noise on sleep and quality of life and
foundthat in the seven studies they assesseeir metaanalgs, that living in areas with wind
turbines results in increased O0annoyanced and
decr eased (@uoakpbya etwl., 20Ibhey arguefarther research is needed to explore

this associatigrand that their me&nalysis and systematic rewepportghe findings oprevious
reviewarticles on this topicThey state that the relationship betwead turbine noise and

annoyance is controversial, as there is disagreement between studies on the plausibility of the



relationshipAn engineering review identifigithd turbine noise's association with annoyance and

its possible links with sleep distudeaand psychological distf&savedra & Samanta, 20Ibgy

describe the potential impacts of low frequency noise and infrasound associated with wind turbines.
They argue "more research is needed to estatmisheztion between wind turbine noise and

potential effects on human heal#hé conclusions of the reviews tend to substantiate the

existence of annoyance associated with wind turbine noise exposure but not direct human health

impacts.

2.4Unwanted Non-H ealth Impactsof Wind Turbines

Wind turbine8 in particular the noise they produdeve been associated waitimoyance, which

can be defined in numerous ways but typically describes the state of feeling irritation from an
external factolhe World Health @anization characterizes annoyansa fegling of discomfort
which is related to adverse influencing of an individual or a group by any substances or

c i r ¢ u mgNiemanec & Madchke, 200fhe annoyance that wind turbines can cause may be
due toa number of factors, includitigeir noise, their aesthetics, their presence on the landscape or
proximity to where individuals live or wfrk, Behm, Bill, & Kag, 2017)A prospective cohort

study conducted in a community in Ontario before and after wind tbdyya@soperation in the

area found evidence that individual factors, such as negative attitudes towards wind turbines or
concerns about property v@dyand annoyance influehtteereported worsening of measures of

health and quality of lif@alali et al., 2016)

Annoyance differs from a health hazard, which is a substance, event or object that can cause harm
to individuals exposed to it. Provincial legislature has formal definitions for health hazards, where
specific criteria need to be met to label something a health hazard. An example appears in the Health

Protection and Promotion Act in Ontario wheredt&sf i n(a) @ coad#tion®f a premises, (b) a



substance, thing, plant or animal other than man,aosdtijl, liquid, gas or combination of any of

them, that has or that is likely to have an adverse effect on the health of anfGuemsoment

of Ontario, 2015)Annoyances are not typically included in categorizations of risks to human health,
but some have advocated that if a broad definition of health, susbeal the World Health

Organi dati onois o mstatef of conepkete phirsica, snental, and socibEingll

and not merely the absence of disease or infi
can be considered a health i¢3effery et al., 2014a; Michaud, Keith, & McMurchy, 2005)

Typically, public healtitganizationdo notconsideannoyance as a health issuenayaddress

its potential downstream impattigtarie from chronic stress.

Aesthetics and potentially the restorative properties of the natural landscape can be impacted by the
presence of wind turbin@®edersen & Waye, 2004; Pedersen & Larsdi@n,Shepherd et al.,

2011a)The presence of wind turbinestbe natural landscapan affect how the environmest

perceived anplotentially increase annoyance and déathatural beaupndits restorative
potentiaDevineWright & Howes, 2010; Pedersen & Waye, 28@#)all crossectional survey

in Norway found annoyance with wind turbines was linked to concerns about wind turbines
degrading the visual aesthetics@fahdscape and attitudesaods renewable energy sources

(Kleeboe & Sundfar, 2016)

Wind turbines may have other potentiatimeath adverse impacts , such as environmental
impacts where wind turbines carjureor kill other species like migratory biatisl bats if they

are improperlgited (particularly in migratory bird pathways), or if sited on crucial habitat for
endangered spec{&sewitt & Langston, 20Q6Joncerns have been raised abaud wrbines
potentiallyimpactingagriculturemarine lifeand water quali@8ergstrom et al., 2014; Shreve, 2016;

Wang, Wag, & Smith, 2015; Zhang, Markfort, & P#ktel, 2013)



Wind turbines can be a significant source of community noise in areas without other sources of
noise, particularly at a nightreased noise from wind turbines can impact annoyance and health
related quality of life in a dessponse mannghrra et al., 2014; Shepherd, McBride, Welch, Dirks,
& Hill, 2011b)Theimpactof wind turbines noisen annoyancs|eepand perceived health effects
could berelated tonultiple other factors, including proximity, the types of noises emitted, noise
sensitivity of residentbe preinstallation ambient noise levels in the comyuméteorological

events, and the type of housing in which individuals (esatzek, Banas, Machowskeewczyk,

& Kurpas, 2015; Onakpoya et al., 2015; Schmidt & KI@kKer)A 2016 prospective cohort study
examined objective measures of noise and sleep before and after wind turbines begam aperation
community and found increased rates of poor sleep quality, daytime sleepiness, and insomnia
subsequent to wind tunes beginning operatfonwvhich were strongly associatgtth negative

attitudes to wind turbines, concerns about property values and wind turbine visibility from home
(Jalali, Nezhadlhmadi, Gohari, Bigelow, & McColl, 8pAnother study found thaté¢oddsratio

of insomnia ashigher inareas where the noise exposure from wind turbines exceeded 40db at
night, and was also associated with visual annoyance with wind turbinesepodesifioise
sensitivitf{Kageyama, 2016; Kageyama, Yano, Kuwano, Sueoka, & Tachibahigl20iGse

has been linked to sleep disturbance and downstream chronic health effects resulting from chronic
stressalthough the evidence is limigieldrtley, 2009A systematic review found a strong

association between road noise and ischemic heart(isegsn, Casas, Persimg@eForaster,
2018)Recommendations have been developed in Europe about the allowable night noise limits
(Hurtley, 2009rlthough the level of noise produced by wind turbines would typically be less than
that found in urban areas or locations in proximity to airports, major roadways or tradn tracks.
2016 crossectional study with subjective and objective measures did not demonstrate an

association between wind turbine noise exposure and sleep di®igitennnd et al., 2018he



idealstudy design to assess the impact of noise exposure on health is unclear, but may involve
comparison of sethted health or other markers before and after an exposure t@ asourc
community noise with a control group of a matched community without the new community noise

source.

Concerns have also been raised about the infrasound produced by win@effbiyestig

2014a; Salt & Kaltenbach, 2@1which is sound that is below the normal range of haring
although little evidence exists that infrasound has health {BphactBluhm, Eriksson, &

Nilsson, P11; Crichton & Petrie, 20158)milarly, the electromagnetic fields (EMF) produced by
wind turbines have been argued to have potential health;ialzmightie level of evidence
linking adverse health impacts from EMF is Wde&allum, Aslund, Knopper, Ferguson, &

Olison, 2014)

2.5Concerrs about Wind Turbine Exposure and Human Health

In certain countries, the use of wind turbines has dhigations oconcerns from communities

about the potentidlarms of wind turbing®evin@\right, 2005a; Knopper & Ollson, 2011a;

Wilson & Dyke, 2016 ontroversy has arisen following thepddficaton of a book # Dr. Nina

Pierpmt <cal |l ed OWind Turbine Syndromed, which ¢
who ascribe their il health to exposure to w
tur bi ne (Bigrpom, 29 kbivbook coincided widn increase tommunity opposition

to wind turbines in North America, where health impacts were cited as a reason to stop wind turbine
developmenfColby, 2008; Knopper & Ollson, 201Case definitions for wind turbine syndrome

have been proposédcMurtry, 2011; McMurtry & Krogh, 2014hich have received criticism fo

lack of validity and specificiiy. McCunney, Morfeld, Colby, & Mundt, 2Q15# biological

plausibility ofhe vestibular symptomswiind turbine syndromeithin the framework of present



knowledgdnas been question@l. V. Harrison, 2015 group of researchers previously proposed
oOvi-decoustic di seased6 as a means (Bragncoies h wi nd
Pereira, 2004lthough their research and disease definition has not been recognized or accepted by

mainstream scien@@hapman & St George, 2013; Knopper & Ollson, 2011b)

A

Wind turbne sites tend to be inruralafeaswh er e val ue i s (@dfferyceeall, on 06 p
2014a)These rural arelasar the potential harms frevind turbineuse and social, economic and
political factors &ct how they are supported in a given commimnégxisting negativétitudes

towards renewable energy also ingmnmunityacceptancef wind turbinegPohl, Gabriel, &

Hubner, 2018Community support for wil turbinesnaybe higherfieconomic incentives are

giverii although the relationship is uncl€éamakpoya et al., 20@59r if sufficient political or
community consultation is providédderson, 2013 ollaborative plannirgiforts could impact

the amount of annoyance and perceived health effects experienced by a d@hnsiiuily &

Law, 2012a)ncluding the rurgderspective in renewable energy initiatives could be important, as
urban residents may differ from rural residents in their preferences for renewable energy projects
(Bergmann, Colombo, & Hanley, 2088th thathe acceptability of renewable energy initiatives

can vary by regiolm Ontario, a lack of procedural justice elements, particularly in influencing

where wind turbines are sited, has impacted support for wind t(ales & Baxter, 2017hb)

Some researchérave argued that concerns and opposition against wind turbines are

communicated sadly through a contagion eff€Chapman, St. George, Waller, & CaKkit3;
Chapman, 200\ wh er e medi a coverage of wDegdant ur bi nes
Harvey, & HoffmarGoetz, 20134a) andthat the perception that they are harhuives from

exposure to the idea tlilaey are harmful with a potential nocebo eff&athton & Petrie, 2015a;

Tonin, Brett, & Colagiuri, 20168he role of negative attitudes or expectations in inducing
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annoyance or symptomsirglearbut mayinfluence the perception of no{Saylor, Eastwick,

Wilson, & Lawrence, 2018)herea previous negative perception of wind turbines has been

associated with annoyance in those who were stronglgdabpdlgeniPohl et al., 2018pther
researchers noted that a oplethora of factors

(Songsore & Buzzelli, 20a5d that multiple frames could be used to assess their risks and benefits.

Wind turbines as a health issaeehttracted community concern @aah be contrasted against

other environmental health issues that have caused conopposijionncluding ggregates

(quarries), enerfpm-waste facilities, electromagnetic fields, laralfitiauclear facilities

Community groups opposed to wind turbines have arisen in multiple communities where wind
turbines lAve been developed or propodakter, Morzaria, & Hirsch, 20X3dher sources of
community noise can also result in community opposition, although most have not focused on the
health impacts of noise. Some have categorized opposition against wind tarfoimasoés

NI MBYi s m, wh inat-ih-mysbackyard whert graups@ppose development in areas

that are clos@twhere they live, work or pl@etrova, 2013lthough in the context of wind

turbines the giation may be more complex than pure NIMBYBevin&Nright, 2005b; Petrova,

2013)

Publichealth organizations have been brought into debates on the potential impacts of wind
turbines on human health due to their role in health protection, chronic disease prevention,
population health status assessment, and health profiiatpper & Ollson, 2011a; Naylor,

2003) Public health has a mandate to protect the health of the population from health hazards, and
public health organizations at the local, provincial/state and national level have examined and
reported on the potential for wind turbines to impatiamuhealtiChief Medical Officer of

Health Ontario, 2010; Council of Canadian Academies, R0Al%) health organizations can
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include local or regionaddlth units or authorities, provincial or state organizations, federal
agencies, negovernmental organizations (NGOs) that focus on specific public health or

population health issues, as well as academic centres and public health associations.

2.6Charaderization of the Human Health Risk from Exposure to Wind Turbines

Part of the process of risk assessment is the characterization of the risk posed by a substance or
issue to human health. Uen i t ed St ates of Ameri cadUSEFAnvVI ront
has developed a modehoiman healthisk assessment for environmental human health issues that
includes four steplsazarddentificationdoseresponsessessmengxposuresssessmeyandrisk
characterizatiofyS Environmental Protection Agency, 20@5his model,isk characterization

draws upon the results of the preceding three steps to describe the extent to which an issue poses a
human health threat. If controversy existswhether the assessments done in this process

adequately reflect the true risk to human health, individodésive different riskharacteration
conclusionslepending on what factdheyinclude in the dos@sponse or exposure assessment.
Thesoclh ampl i fication of risk framework provide:
eventsod, |ike the development of a wind turbi

or intensifiedPidgeon & Hewood, 2010)

When a risk assessment is conducted, the results need to be communicated to the communities that
may be exposed to the environmental issue. If the percepti@aracterizatioof the riskoy

community membedffers from that of the redatory or scientific perspective, then

disagreement with the risk assessment process, distsksta@ahmunicatiomessages or oate

may occufSandman, 1987; Sandman, 188pnmmunities where outrage over an environmental

health issue exssthe concern about the risk can be communicated d@uialyon & Petrie,

2015a)Some researchers have assessed the concept of social tartagjpotentl negative
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health effects of wind turbin@richton et al., 2014yhere community concern over health

impacts may increase the risk of perceived health effects due to psychogenic (nocebo) causes
(Crichton, Dodd, Schmid, Gamble, & Petrie, 2014, Crichton et al., 2014; Crichton & Petrie, 2015b)
It is difficult to isolate the role of negative expectatiomsviiad turbine noise exposure from the
impact of the noise itse#ithough experimental evidence suggests that expectations can explain
some of the perceived symptq@schton et al., 2014; Torghal., 2016@nd annoyand@ohl et

al., 2018)eported from wind turbine exposure

Understanding the evidence used to support the perspective that wind turbines have negative
potential health impacts in a community could inform future risk communication strategies, given
that if community groups and public health organizatexfifferent types of evidence, interpret

the same evidence differewtlycharacterize the risk differenthen this couldnpact their

perception ofiskand the amount of trust they place in organizations who rsynomunication

strategiethatcharacterizask differently

2.7Concepts ofEvidencefor Public Health Issues

Evidencein scientific termsefers to studies or information that can be used to support a position

or hypothesisScientific evidence generally refers terpgmwed sources. Otherrhs of evidence

can be used outside of scientific debate, particularly in legal or lay affuswgysrt
epidemiologicallsiaims of healtbffects from wind turbinesquires scientific evidence, as public

health and medicine relies on scientifaeece for decisiemakingNot all evidence is equal, and

multiple systems have been developed to evaluate or synthesize evidence so that its relative quality
and impact can be compa(8dWest et al., 2002pme spead to public healttrAn example of an

evidence ranking systesedby public healths the GRADEsystematic approaBrades of

Recommendation, Assessment, Development, and Evaludtioh was designed to allow
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clinicians to make decisions based on the body of available ¢@dgattest al., 200&)ther
systems for assessing evidence have been developed with a greater focus on [fliiticisealth

2012; Rychetnik, Frommer, Hawe, & Shiell, 2002)

While publication in a peeviewed journal is typically needed for evidence to be considered

reliable in a scientific debate, the robustness of the eviggndepend on the specific journal and
peerreview process that is used. High qualityrpewed journals have a thorough-paeew

process. Not every journal meets this standard, however, where some have less rgoreuws peer
processes. In redegyears, soalled predatory journals and many low quality journals have emerged
which publish articles without adequatepe=rv i ew. OPredatoryod journal s
potential authors fees for publication and do not enact sufficierd\pedi these tend to

aggressively recruit articles and provide a forum for researchers to publish without regard to the
quality of the resear@Beall, 2013\ listwascreated of known predatory journals that help

audences know whether articles are appearing in a less reputab(@galkn2012however this

list was no longer updated as of early. Zlthér organizatiortsave maintained the existing list,

but there has nget been a concerted effort to create a definitive list of questionable publications.
Documens that are published without@xternapeerreview process, suchpagsentations at
conferencegyrey literature like governmental repoasimentarieor editorials may offer ideas

and arguments about issues but do not typically get used as scientific evidence. Opinions, personal

experience or anecdotes can be used in less formal situations as evidence but are not scientific.

Epidemiology tends to assessearch articles and evidence sources based on study desegn and th
quality of the source publication, but other disciplines have developed more formal methodologies
to assess how information is ugbliometrics is a separate field of study related tmalysis of

written materials like books, journal articles or other media through the application of statistical
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methodqDe Bellis, 2014Related fields of study include informetrics (which amgalieematical
methodology to the study of information) and scientometrics (which uses statistical methods to
assess scientific informat{@e Bellis, 2014)hese fields can examine citations and produce
metricsof research impact such as citatiased indicatofe.g,impact factorand explore the
structure of scientific knowled@®oper, 2015; De Bellis, 20B#)liometrics has begun toesss

the changes in knowledge dissemination and citation afforded by the(@renme® Sugimoto,
2014)Bibliometric methods can be used to understand how scientific consensus is established
about previously atentious scientific topi¢€Shwed & Bearman, 2010¢twork approaches to
bibliometrics can be used to assess citation networks and determine the centrality (impact) of
individual citationsipde$to the networKJ. D. West & Vilhena, 201Rgsearchers have used
bibliometric methods to better understand the citation patterns in interdisciplinary HIV/AIDS
research and explore the segmentation of specific research topioshetivieercertain

disciplinegAdams & Light, 2014)

Examining the type of evidence that gets used in debates about the potential health impacts of wind
turbines and their quality can help provide insight into wieesettrgthe different organizations
by organization typggt their evidencand whether they use similar evidence and interpret it

differently or if they are drawing from different types of evidence to frame their arguments.

2.8Social Network Analyss to Asses®Online Wind Turbine Evidence Citation Patterns

Social network analysis is a methodology that aypjdstheoryo social actors likedividualsor
organizations, and creates@esertion of the relationship between th&wott & Carrington,

2011) Social network analysis looks at the relationships between nodes and their attributes.
Networks can be umodal (where all nodes are equivalent) or have more than one mode (where

each mode caepresent different levels of organizatiach as individuals versus gro(fsott,
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2012). Relationships between nodes in social network analysis are often called ties or links, and can
be directed or undirecfedneaning that the ties can be unidirectional from one node to another

(e.g., a website linking another website), or that the ties between nodes does not have a direction
(e.g., friendship between individ@@tott & Carringn, 2011)Nodes can have many or few ties to

each other, and the relative position of nodes within the network can be designated as core or
peripheral. Social network analysis was primarily used in sociology research until relatively recently,
whereother scientific disciplines have begun to use its methods in a variety ofS=itings

Carrington, 2011as followsPublic health researchers have applied social network analysis to

models of communicable dises to assess how a disease is transmitted within a co(Beuthity

& Carrington, 2011¥%ocial network analysis methodology has also been useddotassess

community water fluoridation sentimenonline commuties(Seymour, Getman, Saraf, Zhang, &
Kalenderian, 2015pther applications have included examining citation and author relationships in
academic communities to assess where networkanekistinvestigagncriminal networksScott,

2012)

Due to the amount of data required and the complexity of its mathematical methods, dedicated
software packages are often used when conducting social network analysis. Saveral differ
software platforms are commonly used, with many of them being freely available to researchers.
Certain software programs focus on specific aspects of social network analysis, such as large data
sets or the visualization of results. The choice of@b#isgoftware program may depen the

goals of the research.
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Chapter 3: Goals and Objectives

3.1Study Rationale

The issue of wind turbines impacting human health has generated concern within specific
communities with resultant investigatioadgdemics and public health organizations. Evidence is
cited by community groups, academic organizations, environmegtaleromental organizations
(eNGOs)and public health organizations to support positions about the potential health effects of
wind wurbines. lisunclear what type of evidence is used to support these positions and whether the
same evidence is cited by the different types of gftwgpsfore,histhesisassessed the types of
evidence cited by the websites of Canadian community, groagiemic organizatieisGOsand

public health organizations that held a position on the potential health effects of wincahabines
used social network analysethodologiet examine how the citation patterns between
organizations and evidera® well as between organizations, differed by organizatian type t

characterize citation patterns assesfor differencebetween organization types.

Thethesidgdentified what evidence typesevmost frequently cited acldssifiedhe types of
evidence used.ittentifiedthe quality of the evidence (as per a hierarchical classification) used to

support different positions on the potential harms of wind turbines on human health.

3.2Research Objectives

The goal of this thesis to examine whether and hoammunity groupvebsits thathave a
position on the potential human health effecisral turbinesliffer in the type of evidence used

to support claims of adverse health effects of wind turbines, compared to the typeefusdade
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by public health organizatiwebsits in addressing these conceand,to assess thatternof

evidence souraiatiors used by bottypes of organizatiorsy social network analysis

To meet the above goal, the specific objectives didkisatere to:

1. Determine the types of evidewededby community groups, and by public health
organizations, to support their respective positions on the potential health effects of wind
turbine§ where the types of cited evidenasfurther characterizedto categories
following an evidence hierar¢@phapter 4)and

2. Assess the pattern of citations or linkbeéoevidence used by community groups and public
health organizations characterize and interpret these patterns of evidence citation and to

see whether and how these patterns differ between the two (@bapter 5)

3.3Research Ethics Approval

In June 201@ulie Jozésenior Manager, Research Ethics, Office of Research, University of
Waterlod wascontacted as a preliminary first step. Discussion indicated that according to the
University of WaterloOffice of Research Ethidecisiortree thatas the research inved/publicly

available datthe thesisvas exempt fromesearch ethicsview.
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Chapter 4. Differences inOnline Evidence Citation and Organization Citation
Related to Wind Turbines and Human Health by Different Types of

Organizations

4.1 Objective

The objectivavasto identify the types of evidence used by community gvebpits, and by

public health organizati@rebsits, to support their respective positions on the potential health
effects of wind turbinéswhere the types of cited evidence were further characterized into

categories following an evidence hierarchy
4.2Methods

4.21 Approach

To determine what type of evidence was used 't
health effects of wind turbineghgites of community groups and public health organizations were
identified using an Internet search strateglthe webpages assessed with a data collection tool to
gat her information about the webpages and the
websitesQualitative data were collecteife a c h o r g a n i kyaanualyrdéviswingthd s i t e
website and the evidence cited, including the type and specific evidence sources cited, the citation of

ot her organizations, and assesngasreseagchteol e ment s o

The two main groups of interest, community groups and public health organizations, were defined

as follows:
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1 Community groups were defined as identifiable community groups or organizations with a
stated advocacy position on wind turbines and human health, limited geographically to
Canada.

1 Public health organizations were defined as any public health unitsappmblic health
organizations and federal public health organizations, natiorgbgeiasnental
organizations like the National Collaborating Centre on Environmental Health or relevant
research bodies that have addressed the health impacts wifiviad, limited

geographically to Canada.

These groups were identified through internet searches using specific search terms, limited
geographically to Canada (including local, provincial and national organizations). Additional
organizations were found &gsessing the webpages and posted documents of organizations

identified by the search for references or links to other organizations.

Based on the results of the initial search, two additional categories of organizations were added to

the analysi® prouvde a broader perspective of evidence citation patterns:

1 Environmental noigovernmental organizatsfeNGOs) were defined asot-for-profit
organizatioithat focuses on environmental issues but includes a stated positrah on
turbines and human héalt

1 Academic organizat®were defined agpostsecondargr researcifocusednstitution

that has a position on the impacts of wind turbines on human health

To identify the evidence used by those groups identified above, the websites of the specific gro

were screened for posts or documents thateéferthe health impacts of wind turbines. Data
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were collected using RefWa2k3 online citation databalk#://www.refworks.comand

Microsoft Excel 2010 (Version 14.0.7195.5000).

4.2.2 Search stratgy

To identify Canadiarrganizations with webpages on wind turbines and, lzgaltiternet search
strategy was creaiacEnglish and Frencfihe intent of the search strategy was to identify all
Canadian public health organizations amanunity groupthat had publicly available webpages

that discussed the potential human health impact of wind turbines.

For a website tmeet the inclusion criteriahad tooriginate frona Canadian organizatioom

one of the previously described four categamgsontainpublicallyaccessibleontent(not gated

by a password or requiring membership/joining a grioaipdiscussetie potential effects of wind
turbines on human healifhe study was limited to Canaéhased sources to keep the scope

focused and feile, as well as to reduce potential cultural or political differences between countries

with respect to the history of renewable energy and community opposition to it

Websitesvere excludefilom the analysis if they belongedaonmercial interests ¢retwind
turbine industrydue to their pantial for conflict of interedVebsites that belonged to a specific
person s uc h as blagor persodal welhpdge, averéexcluded from analgbisites that
were hosted osociaimedia patformslike Facebookvere also excluded from analysis due to
privacy concerns dnhe potential for contetd beunavailable to individuals who were not
membes of the groupThe search strategy excludeyg websites that werat in English or
Frenchnews websitegebsites that lacked a discussigheopotentiahealth effectef wind
turbinegsuch asommunity groupvebsites thdbcusedexclusivelpn environmental concerns or
property value concerns in their opposition to wind tujbamekived websit@gose content was

onlyavailable on Internet archiving seryeesdemic publicatigrdpolitical or governmental
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websites that were procedural in nature ffigeting minutes, agendas, or deputatfuslcly
available websites were assessed egiudiebpages that required registration or membership to

view content were not assessed.

Organization webpages were identifezd April 19 to May 16, 2017 ussmgcific search ternms

four Internet search engind$ie searchretmsused wer€'wind wrbine” OR "wind farm" OR

"wind energy") AND (Health OR Annoyance OR ill OR sick) AGd&hadn The search string was
used on Google, Duckduckgo, Bing,dakoo To identify French language websites, a separate

search withHoliennesAND santé ANDQuebec) was performed in these same four search.engines

For all searches, tfiest 200 results were scanned for releaa@d pages search results
containing 10 links per page were scanne@wlbr relevant websites were identifidieriinal
20 resultg.e.,on 19" or 20" page), scanning continugdil no new or relevant resuwitsrefound
for two consecutive pagad/'ebsites met the inclusion criteria if:tflByepresented an

organization in Canadand; (2pliscussed wind turbines qoadential health effects.

To identify comprehensively all public health unit webpages of relevance, a separate directed public
heal th organi zat i durisdeteraNameh OMRzbkd HelatthrJait Nange) ng ( 0
AND opublic health A N D wiad turbned on Google to identify additional public health
organizationso ensure all Ontario public health units were included, g¢hel86fpublic health

unit webpages in Ontaag listed on the Association of Local Public Health Agencies (ALPHA)

websiteyww.alphaweb.orpivere directly evaluated for wind turbine related content through

searching for oturbined OR 0 wAdditobral omanizdatidng i r i
were found by assessing the vagbp or documents of community organizations identified by the

search for references or links to other organizations.
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4.2 3 Assessing webpages

If the websites contained multiple sections or topilysseations relevant teind turbines and
theirpotentiahuman health impaatgere includdd this required assessing the structure of the

websitdo identfyany pages that explicitly discussed 1is
terms rel at edl It me shed,ls t dedkistatedticiegiefinabdtad n oi s e 0,

oi nf r as o u n)dnssituations wheré té-website included its own news sextiolihg

content directlgopiedor importedirom the RSS feed of another website) with articles related to

health thefirst 20 pages of resultgere included if it was not possible to search spedificakyvs

items with tags related to health.

4.2.4Data collection tool development

A data collection todhppendices:

Appendix 1ldentified Website Characteristics Data Collectiohdrabl accompanying data
dictionarythat defind each variable to be colledi&ppendix4: Data Dictionaryor Website
Characteristid3ata Collection Topwerecreated for gathering data from each of the identified
website$o ensure that they were coded consisigrippendorff, 2012)The data of interest
included website attribute déach as the organization name, organization type, URL, Contact
address, date of creation and date of Updatbtypes of evidence cited on the websitd
welsitewas assigned uni que | D number . Ethepeerreviewedori zat i on
grey literaturevidencdt citedrecorded in a separat&ta collectiotool (seeAppendix 2: Cited
Evidence Source Ddafwllection TooandAppendixs: Data Dictionary fovWebsite Citation

Details (Peereviewed or Grey Literature Evidehogherefor each evidence source cited,
attributef the sourcsuch as the category of evidence, whether it wasyeemrdr not,

whether quality concerns wirendfor the publicationwhether the evidence appeared in a known
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predatory journaland the reference limerican Psychological AssociatffPA) formatwere

recordedFor grey literature evidence, the type of grey literature was further characterized by
whether it was produced by an academic organization, community groufeiG6QGO,

government, industry, public health organization or if its origin was unclear. Grey literature sources
were also characterized by whether the grey literature source was a consultant répachor not.

cited referenocmasalsoassigned uniqudD numberp r e ¢ e d e d. Atiditional data abdut

the citations to other or gweanereeosd¢diin@gepardter om an
section. The details of the collection tool variables are recolgpemdix 3: Cited Website Data
Collection Tooand inAppendix6: Data Dictionary fovWebsite Citation Detail®ol (Other

Organization)

An initial piloting of the variables on a number of the websites identified definitions that needed
additional clarification in the data dictionangl assessed the scope of the data collected by the
variables in the data cotlen tool The organization type variable requeédement to

distinguish between different types organizations of interest, including community groups, public
health organizations, environmentalgovernmental organizatiqe®NGO)and academic

insttutions.In addition to the previously defined community group and public health organization,
eNGO was definedsaa body that focuses on environmental issues but includes a stated position on
wind turbines and human healtidacademic organizatiasas déned & a university or research
focused body that has a position on the impacts of wind turbinesman health; and other
describedrganizations that do not meet the above criteria (excluding industry or commercial

organizations)

Varialtes that wereollected using the data collection tool to characterize the websites included

organization namerganizationytpe position on wind turbines and human health on website
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(harmful, not harmful or uncleanebsite UR|date of creatigrdate oflastupdatesubsection on
health presengubsection on noise presentbsection on EMHRfAfrasound presenwhether links

to other organizations were presanticontact address (tfwasavailable)n addition, multiple
variablesvere included in the datallection tool thahdicaedwhether a specific type of evidence
was cited (blogs, peewviewed articles, grey literature, news, social media (including specific

platforms).

For the websitevidenceitation data, a separate section of the tool extardtiple fields to

gather data otne evidence sources including the category of evidbatiggr it was published in a

known predatory journathether quality concerns for the publication were present, and the
organizati onds ance ditadlio determine whathedassoutcd veas mublished in a
predatory journal, | checked whether the publication or its publishing organization was listed on
Beall 6s | ist of Predatory Journal sintemet Publ i sh

search of "[publication title] AND quality" and scanning first 30 results

Each cited evidence source had a unique ID assigned and corresponding data collected on a separate
citation data tabl&@he peerreviewed and grey literataxgédence sourced tre webpagesas

classified into different categories, as per the data diclitveagyality of the peeeviewed

evidence was characterized using a hierarchy of evidence for study design based on the system used
by the Canadian Taskforce for Preveiteath CaréCanadian Task Force on Preventive Health

Care, 2014 his hierarchy characterizes quality in descending order as follows:

1. systematic reviews of randomized controlled(fR@l§s)
2. RCTs with a minimum sample size of 30 in each arm
3. systematic reviews of amandomized controlled trials

4. nonrandomized controlled trials
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5. observational studies with controls (prospective and retrospective cohacts)tcalse
studies, studiegth beforeandafter designs)
6. observational studies without controls (esestfional, case serjes)d

7. ecologic studies and surveys

| simplified the hierarchy of peewviewed publications in this subject settirgeicited evidence
data collectiotool to includeexperimental study with controls, experimental studies without
controls, observational study with contrmbprt studynd caseontrol studies(asbset of
observational studies with controls), observational study without controéparggas a subset

of observational studies without contraig) reviews:or the purposes of thiiaptey cross

sectional surveys wetearacterised as a separate categonptindluded within observational
studies without controthie to their fequent citatiari organizedhe data inhismanneto reflect

the type of evidence typically used in public health research, where randomized controlled trials are
not dten methodologically feasiiNmn-peer reviewed sources, including grey literatene,
characterized by type but nanked furtheaccording téhehierarchy due to a lack of standardized
means of ranking or comparing these evidence sources systeBaks|lgook chapters,
conference papers, editorials, letters and thesesoluetedas separate categohi¢able

describing the different sources was created in Excel.

| recorded dta orcitatiors or links from one organization to anotbeganizatiomn the context of
the potential human health effects of wind turhiseg aited organization data collection .tool
This tool captured data 6nks to other organizatighs w e tha wereeostside of thatial list

of identified websiteandassigned a unique ID numbzeach additional identified organization
website. furthercharacterized the cited organization by a number of variables, itfeduding

organization name, URL, whether the organization was cited as supportive evidence for the original
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websiteds position, whet her aniZzat®on, orgagzation tgpa,t i o n
whether the organization wes-Canadian, and whether the link was dead or led to the wrong
pageon an or g ani.Zhe type oforganizatioadineladgdelemiccommunity group,

eNGO, governmenindustry,public lealth organizations and uncldassification

The category of grey literature was subdivided into a number of subcategories based on authorship
(academic, community group, eNGO, government, health NGO, industry, jourpakgon

reviewed), public hdalbrganization and unclear origin). To account for some of the grey literature
having been prepared by independent consultants or contractors for another organization, the

variable 6consultant reportd wasathucsparty. t o f | ag

All identified websites that met the inclusion/exclusion criteria were recorded in an Excel datasheet.
All identified websites were saveBBE (using CutePDF software) and webpage (HTML) files for

further analysis.

4.2 .5Data Validation

A secondary datalidatiorstep was performed on a random subset of the identified websites by

having two independent assessors review the websites and use the data collection tool to gather data
from each of the sites. The results of the two analyseomwgaaedi si ng Cohtends Kapp
ensure consistency between the responses and to ahehtibyrecany potential ambiguities in

the definitions.

4.2.6Data AnalysisMethods
All data were collected in Excel tables. Adjacency and affiliation pstotte2013)erecreated
in Excel for the relevant datad are described in further detail in ChapfEnédata sheets were

converted to CSV format for analysis iD&ad links were coded as a single category.
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All computations were donekmcel 2010 (Version 14.0.7195.50®0ersion 3.4.0 (2004-21)

Platform: i38&v64mingw32/i386 (3dit), or R Studi®ersion 1.1.383sing the functionalitie$

R with additionamodules added to R and R Studio to peurttidr characterization of the data.
Thepsych, plyranddplyrmodulesvere loaded into R Studio and used to allow counts and
categorization of the collected data by variables like group type, and for hypothesis testing by group
variables and logistigression by group variablasalysis of academic organization and eNGO

data was provided for contrast in the descriptive analysis, however they were excluded from detailed
statistical analysis due to the small number of websites in both of these graixcéyqued R

wereused to create counts of the website variable results, including

1 number of websites

1 number of websites by organization {gpeup type)

1 date of website creation

i date of last update

9 total number of unique evidence sources cited

1 meannumber of evidence sources cited (compared against mode andonedicim)
organization type

1 comparison of evidence source citation counts by organization type

1 counts of evidence source citation by evidence sourcartgipe

1 comparison of evidence souct@tion counts for each evidence source type by organization

type

The proportion of websites that contained specific website features for each type of organization

was calculatagsingR. Means and counts were also calculated in R.
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Differences in meamunts for variables betweamumunity groups and public health
organizations were compared ustegtsin R Differences in proportions for categorical variables
between @mmunity groups and public health organizations were comparéteassog chi

squared testsn R Note thishypothesis testing for differeneasluded academic amdiGOsdue

to the smalhumbersf those types of organizationshe datalogistic regression was used in R to
explore whether categorical website characteristic saoabl&ation variablesere associated

with whether a website was from a community group or public health organization.

Counts of evidence citations by evidence type for the organization types and proportions with
means anf@i5%confidence intervalgy variable type were calculataembunted the number dhks

to other organizatiorm the websitder each websitndl calculated the mean number of links

per websitelhe linked organization data was further characterised by cited organizatidn type a
counts and proportions were calculated by organization type. The organization citation data were
further characterized by whether they wereddamadian organizations, cited as supportive

evidence or included as allied organizations. The number of weaig links wscountd

individually and by organization type.

Multiple logistic regression was performed to assess for differences in website characteristics
between community groups and public health organizations, where the website characteristic
vaiables that were significant fromsduiared testing were placed in a multiple logistic regression
model in RAs theinitialmodel generated from all the variables westatestically significant,

variables wetbenpruned in a stewise mannef heinitial (nonsignificant) model used
organization type as the outcome and website
Any o6, Facebook, Twitter, O0blogs citedod, O0ONews

ONews di O©ddmeramsoci al medi ao.

29



4 3 Results:

43.1 Search Strategy Results

From the English Google searater1,390,000 resulteere foundof which thdirst 200were
scanned for relevanderom the French Google search, 212,000 results were found and the firs
200 scanned-rom theBingsearchover37,900 resuligsere foundof which thdirst 200 results
were sanred.From theYahoosearchpver3,250,000 resultgere found, of whiclhefirst 210

resultsvere scanneddditional websites were not founaafhe approximately 12@sult

A total of 67 websites were identifieat met the inclusion criter@f these,2/67 (3%)were

academic organizatiof&§7 (9%)wereeNGOs 18/67 (27%)were public health organizations and
41/67 (61%)werecommunity group®ut of the total 67 organizations, 38 were identified with the
broad search stringspublic health organizations, 24 community groups, 5 environmental NGOs
and 2 academic organizations. This was complemented by the directedregsabghjstrsdiction,

which yielded 11 more public health organizations, 17 more community groups asNG@ore

Some of the public health organization wel{diié¢t8; 61%jyvere difficult to find whesearching
vialnternetsearch engingsmeaning that ty were found only with the directed search by
jurisdiction compared to 17/41 (41%) of community group webBrersch language websites

were uncommon, with 2/67 websites found in the French language search

4.3.2 Website Characterization Results

The podion each organization held on the human health impacts of wind turbinedistedeias

Tablel below The issue of the potential human healtleteffeom wind turbines showed a

contrast between the organization types. Most of the 67 included Canadian organization websites

were from community groups (41/67; 61%) arttlede, the majority (39/41%8pcharacterized
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wind turbines as harmful to human health. This is in contrast to the other types of organizations,
wherel3/18 (72%6) of public health organization websites characterized wind turbines as not

harmful to human health, with the remaisiti@ (28%)not takinga cleapositionon this

characterization. Both of the academic organization websites characterized the relationship between
wind turbine exposure and adverse human health effects as unclear, whereas the eNGO websites all
(6/6; 100%) stated that wind turbs do not harm human heakbr the different organization

types, only community groups took the position that wind turbines are harmful to human health.
Using chisquared testing, there was a significant difference between public health orgawizations a
community groups on the posi t-sqoared050.68®,idfc@, t ur b

p-value = 9.838&2).

Table 1 Position on wind turbines and human healthrgggmizatin typefor the 67 Canadian

organization weltes with content on wind turbines and human health

Organization Type (n) Position on Wind Turbines and Human Health
Harmful Not harmful Unclear
Academic (2) 0/2 (0%) 0/2 (0%) 2/2 (100%)
Community Groug41) 3941 141 V1
(95.1%) (2.4%) (2.4%)
Environmental NGQ6) 0/6 (0%) 6/6 (100%) 0/6 (0%)
Public Health Organizati¢h8) | 0/18 (0%) 1318 (72.2%) 5/18 (27.8%)

The websites were creatieoin 2008onwards, with the most recent being created in20%7.
community group websites with knoweation dates were created from 2B (29/3388%),

andpublic health organizations websites with known creation dates were created-£20&82009
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(8/10; 80%. The websites for eNGOs with known creation dates were created fr&0QE08
(4/6; 67%) or 2A4-2015 (2/6 33%), and théwo academic websites were from 2010 and 2013.
Sixteerwebsites did not have clear dates of creation availaiitleq(& lcommunity group&0%)
and 8of the 18 public health organizatiofdg®6)). Generally, community grouphsées were
created earlier thaablic health organizations (Begurel below) asthe median creation dates

weredifferent when testing withe Wilcoxon rantest(V = 45, pvalue = 0.008433

Figure 1 Website creation date by yeaoiganization type for the 67 Canadian organization

websites with content on wind turbines and human health
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Figures 1 and 2 illustrate the number of websites created or updated per year for each of the

organization types (bars) and the percentage of the overall number of websites that were created or
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updated in a given year (lines). The line component ofghggraides a representation of when
the websites were either created or updated by organization type dvestimebies (55/67;
829 had a date of last update presdreiwo academiorganizationvebsitesvere updated in
2016 and 2017, respectivé/hile the range of years for last update wen2@0to 2017 for
community groupvebsitg, most with a known date of last update (298369 were updated since
2013 and.3 out of 33699 websitesverelast updated in 201¥he dates of last updébe the
eNGO websites ranged from 2R 7 with 3/6 (50%) being updated in 2017 and tiieer three
websitesastupdated in 2008, 2013 and 20&5pectivelyThe date of last update faublic health
organizationsanged from 2032017 with 8 out of 1 (73%) websites with known dates of last

update being updated in 22087 Sed-igure2 below.

33



Figure 2. Year of vebsitdastupdate by organization type for the 67 Canadian organization

websites with content on wind turbines and human health
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The results of the dates of creation and last update suggest that the bulk of organization websites
with content on wind turbinescihuman health were created within a five year perioe?(2(X)3

and that most have been updated since 2016, but that proportionately fewer community group
websites were updated recently in gOh@&re 13/36 (36%) community group websites were

updated ir2017 compared to 5/11 (45%) public health organization websites, 1/2 (50%) of
academic organization websites and 3/6 (50%) of eNGO webSigsjommunity group

websites were last updatette 20189/36, 81%). This is in comparison to academic

organiations; where both websites were updated iR2BA¥6 eNGOs, wheB#6 websitesvere
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updated in 20% andpublic health organizationghere8/ 11 websites with known dates of last
updatewereupdated in 2018017 although it was unclear when sulystantive changes were last

made These results suggest that theresixgiear period20082013)when websites were actively

being created and that website content updates, at least with respect to community group websites,

may beébecoming less frequen

The structure of websites varied by organizatiofisggdeable2 below) where community group

websites were more likely to have news seaimpsued to other types of grop4% compared

to 0%, 33% and 6%ndwereless likely to have social media compo(@9fis compared to 50%,

83% and 78%Most websites included a specific subsection on health 538t vheread7%

of community groupral pubic health organization websiteduded subsections on noise and the

impact of EMF/InfrasoundTable2). Public health omnizatiorwebsite were more likely to have a

social media component and community groups were more likely to have a news gestion
websitesThere was no significant difference in the presence of a health, noise, or EMF/infrasound
section between community groug pablic health organization websité& observed structural

di fferences in the presence of news or soci al

strategies for engagement (social media use versus a news section).
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Table 2. Structural lsaracteristiosf Canadian organization websites with content on wind turbines

and human health by organization type

- Public g dsquaredest between

_(l?rggnlzanon Academic| Community| Environmental Health Cog‘lmlﬁln't)l’ EVOUP and
yE (2) Group (41) | NGO (6) Organization PUP'IC ealth organizatior|
(n=67) (18) (p value)*
*df =1

Subsection on
Health present | 2 (100%) | 22 (54%) | 3 (50%) 9 (50%) 0.067(080)
Social Media
Component 1(50%) | 16 (39%) | 5 (83%) 14 (78%) | 7.52(0.0061)
Present
News section 0 0 o )
present 0(0%) | 18(44%) | 2(33%) 1 (6%) 8.42(0.0037)
Moean 0 2 (100%) | 7 (17%) | 2 (33%) 3(17%) | 0.0050.)
EMF/Infrasound
Subsection 1(50%) |7 (17%) 1 (17%) 3 (17%) 0.005(0.97)
present

Although thewebsite characterization tool did not characterize the specific news sections in depth, it
appeared that thewse sections on community groupbsites linked to posts on other community

group websitegxternahews articles and provided updates on lacdltwrbine projects. The

public health organization, eNGO and academic organizabesites appeared to not have a news
section directly related to the wind turbines cantibiet news sections on these websites, when
present, provided updates on themegdion as a whdieand were not characterized as part of the

wind turbine and human health websites.

The details of the social media elements present oalsiees are shownTiable3 below.Most
organizations with social media components on their websites used both Facebook afdr Twitter
websites with social media components, 15/16 (9#8f)waty groups used Facebaokl 12/16
(75%) used Twittdr, compared to 14/14 (100%) public health organizétioheth Facebook

and Twitterp/5 (100%) eNGOs for both Facebook and Twitter, and 1/2 academic organizations

for Twitter only(50%) Instagram use was uncomn{@®®7) andTumblr was not usg@0/67). The
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predominant other social media platforms used weleiy®uPinterest and Flickr. Public health

organizations also tended to use oth@akmedia platfornmsore than other types of organizations

(12/14 B694 compared to/26 [19%] community groups, 3/5 [60%] eNGOs and 0/2 [0%]

academic organizatiomgth a pvalue of 0.0000014 compared to community group websites

Community groups and public health organizadibiesed significantly in these of Facebook,

Twitter andOther Social Mediavhere public health orgaation websites used these platforms

more(se€elable3d).

Table 3. The presencef social media platforms on Canadian organization websites with content

on wind turbines and huma-squahed Bektihgh by
Public g dsquaredest between community
Organization | Academic Community| Environmental Health grotl)Jp_ and public health organization
Type (n=67) | (2) Group (41) | NGO (6) Organizatior| WePSItes
(18) (p value)
*df =1
Facebook 0(0%) | 15(37%) |5 (83%) 13 (72%) | 6.37(0.0D)
Twitter 1(50%) | 12 (29%) | 5 (83%) 14 (78%) | 11.94(0.0005)
Instagram 0 (0%) 1 (2%) 1(17%) 1 (6%) 0.37 (0.54)
Tumblr 0 (0%) | 0 (0%) 0 (0%) 0 (0%) N/A
Other Social
Media (e.g.
YouTube, 0(0%) | 3 (7%) 3 (50%) 12 (67%) | 23.24(0.0000014)
Pinterest,
Flickr)

organ

Links to other organizatiomgrefound in the majority of websites, irrespective of the organization

typeboth academic organizations hakklio other organizations (2/2 [100%aF did 39/41 (95%)

of community groups, 4/6 (67%) eNGOs and 16/18 (89%) public health organiXations

significant differencgere foundetween public health organizations and community gvitkips
Pearson cksquared testing-squared = 0.76893, df = tyalue = 0.3805.urther specific

analysis olvebsite links subsequently discussed.®.4 Other Websit@tation Results
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Contact addresses were found on the websitie fiorajority of organizatio@mmunity group
website providd contact address infornatiless frequenti{l5/41;37% than theother
organizatiotypesacademic orgamaizons[2/2; 100%, eNGOs[6/6; 100%, and public health
organizations [17/18; 94pAPublic health organizatievebsits were significantly more likely to
have contact infmation present than community group web@iteguared=16.87df=1, p-
value=4.00165). Althoughnot mappedit wasnotedthatall of theacademiorganizationand
eNGOsprovidedcontactinformationlocatedn urbanareagi.e., Toronto,Vancouvertalifax,
Hamilton),whereashe publichealthorganizatior@ndcommunitygroup$contacidetails

identifiedamix of ruralandurbanareas.

Applying multiple logistic regression to determine wivegtisite characteristosuld predict if a
websitavould be a community group or public health organization weétesfteaimultiple
regressiomodelcontaired @ontact detaiigNews cited and®ther social meddas independent

variables. Table 4 provi de 9anttheeoddd mttoa(ORsk

where contadetails hadan OR of 328, d 6ot her soci al2imaoacdhtin@ 6

that the presence thfese variables were a strong predictar fgbsite being a public health

organization websitta nd 06 B d@&s hadt a5 ma&kiRg itafpredictorda@ website

being from a community graufhe presence or absence of these features on a website would be

fairly strong predictors of whether a website is from a community group or public health

organization.
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Table 4. Logistic regression coefficients and odds ratwdbsite characteristics to predict
organization typgommunity group or public health organization) for Canadian

organization websites with content on wind turbines and human health

Coefficient A Esti nORs Standard Error Z value PR
1zl
Intercept -2.87 N/A 1.6 -1.97 0.049
Contact Details 3.49 32.85 1.% 2.26 0.024
News Cited -370 0.025 1.30 2.8 0.0043
Other social media platforms | 3.8 33.63 1.30 2.70 0.008

4.3.3Evidence Citation Results
Each website was assessed for the types of eviugncite with respect to human health and wind

turbines (see

Table5). Overall, community growpebsite were more likely to cite blogs, news, \@delence

and personal accounts/testimony than the other types of groups/&¥aerfeommunity group

websits cited blogs compared tdD?%f or t he ot her typenBewddat80%r gani
compared to }30% forothet y pes of oabgte videaexidence at 5686 campared to
0-17% fortheotherorganizatiogd w e Bansl petsenal accounts/testimony at 44% compared to

12% overall for the combined other webshtesproportion of websites that included eitgtion

of grey literature was hifgin all organization typ€&2 academic organizatiofi90%, 2941

community groupg1%, 5/6 eNGOs[83% and1518 public health organizatioj@3%) with no

significant difference when comparing community gvelgites and public health organization

website U sdsquayed estindhe use of persoretcount/testimony was present on the
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websites 0f/2 (50%) academic organizations, 18/41(44%) of community groups, 2/6 (33%) of

eNGOs but not in an§0/18; 0%) of he public health organization websites.

Comparing howommunity groupvebsite and public health organizateebsits cited different
types of evidendeund significant differences the dtation ofblogs, news, video evidence, and
personal accountgétimonyTable5). There was no significant differeirc citation of evidence
types between community graugbsite and public health organizatregbsits for peereviewed
literature or grey literatyees bothorganizatiornypes cited these typeswifdence at similar

proportions Tableb).

Table 5. Evidence type citation by websites (n=67) by organizatidortyipe Canadian

organization websites with content on wind turbines and human health

Organization Type)
g dsquaredest between
. . Public community group and
E . . .
vidence type cited Academig Community| Environmental Health public health organizatior
(2) Group (41) | NGO (6) Organization| websites
(18) (p value)*
*df =1
Blogs 0 (0%) 31(76%) | 1 (17%) 2 (11%) 21.11(4.33E06)
Peefreviewed Articles | 2 (100%) | 19 (46%) | 3 (50%) 10 (56%) 0.42(0.5)
Grey literature 2 (100%) | 29 (71%) | 5 (83%) 15 (83%) 1.05(0.3)
News 1(50%) | 33 (80%) | 3 (50%) 3 (17%) 21.2 (3.69E06)
Video evidence 0 (0%) 23 (56%) | 1 (17%) 0 (0%) 17.153.45E05
Personal o o o o
account/testimony 1(50%) | 18 (44%) | 2 (33%) 0 (0%) 11.37(0.000%)

Analysis of the specifiategories dhe conventionavidenceaourcesited by the different
websitess presented ihable6. The two academarganizationvebsite hadho statistically
significantesults in terms of mean citations of different types of written evillemedNGO

website did not cite the majoritf writtenevidenceategaes;only the categories of cross
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sectional survey, experimental study with controls, grey literature, observational stattgla/ith co
and review had citatiorishe overall maber of academic organization and eNGO wehgites
small, whre none of their mean citations of written evidence sourcesatistiedy significahat

the 95% confidenckevel When assessingromunity groupand public health organizatisabsite
overall, the websites of both organization typéstatistically significant mean citations

reviews, grey literature, and ceeggional surveys, where the mean number of sources per
organization were higher for public health organizatibsits. Community groupebsits also
hadstatistically sigitant 95% confidence intervals for itiean ciations per organizatidor
conference papers, editorials, experimental studies with controls, letters, and observational studies
with controls. The increased number of categdr@sdenceéhat community @up website were
found to have means with statistical significrtbe95%confidence levebuld reflect the higher
number ofcommunity groupvebsitesncluded in the analy¢is=41, compared to n=18 for public

health organizatiomebsits).

When considering only evidence sources ranked higher on the hierarchy of evidence (experimental
studies and observational studies including cohort studies asdatiosal survey#ss than half

of thecitations from academic argzatiorwebsits (91/263 (35%)), community groupbsite

(68/379 (18%)), eNG@vebsits (3/29 (10%)) and public health organizatielosite (124/368

(34%)) met the higheank criterialf only community groupvebsitsand public health
organizationvelsiteswere assessed for citing higher ranked evidence, a significant difference was
found (t =-2.2976, df = 57,-palue = 0.02527), with mean citations of 1.63 and 6.89 per website

respectively, where public health organizagbssits cited higher raek evidence more often.

41



Table 6. Mean citation of evidence categmywebsite by organization tgpel citation counts by organization wyfk percentage of

total evidence by organization typight-test results comparipgblic health organizations and community groups

Evidenp&;ategory Academi¢n=2; citations 263) Cpmmunity Grougn=41,; eNGO (n=6; citations = 29 | Public H.eal'th Organization | t-testbetween

(fgge;)mtatlons = citations = 37p (n=18; citations = 368 community group
and public health

Mean [95% CI] Count (%) | Mean [95% CI] | Count (%) | Mean [95% CI] Count (%) | Mean [95% CI] Count (%) | organization

websitegp-value)*
*df=57

Experimental Study] 13.5 {158.02, 27 0.0980.002,

With Controls 185.02] (10.3%) | 0.19] 4 (1.1%) | 0.2}0.26, 0.60] 1 (3.4%) | 1.3}0.33,2.89] 23 (6.3%) | -2.34(0.023)

Experimental Stud

Wifhout Controls Y 4 146.85,54.85] | 8 (3.0%) | 0.10.01,0.16] | 3 (0.8%) | O [N/A] 0 (0%) 0.3[0.08,0.75] 6 (1.6%) | -1.81 (0.076)

Cohort Study 3.5[40.97, 47.97]| 7 (2.7%) | 0.07{0.01, 0.16]| 3 (0.8%) | O [N/A] 0 (0%) 0.2 }0.18, 0.52] 3 (0.8%) | -0.74 (0.46)

observational study| 9.5 [111.25,

with controls y 130_E25] 19 (7.2%) | 0.4[0.15, 0.68] | 17 (4.5%) | 0.2 [0.26, 0.60] 1 (3.4%) | 1.6 [0.28, 3.39] 28(7.6%) | -1.90 (0.063)

observational stud

without controls Y65 [76.07 89.07] | 13 (4.9%) | 0.05{0.02, 0.12]| 2 (0.5%) | O [N/A] 0 (0%) 0.6 [0.03, 1.25] 11 (3.0%) | -2.73(0.008)

(S:L?\‘j’:iec“ona' 8.5 [61.40, 78.40]| 17 (6.5%) | 0.93 [0.06, 1.79] :(3190_3% ) | 020.26060] 1 (3.4%) |2.9[0.17,5.72] (5134. 4o) | 187 0067)

. 30 [249.51, 60 117 73

Review 309 51] (22.8%) 2.9 [0.96, 4.75] (30.9%) 0.5[0.38, 1.38] 3 (10.3%) | 4.1[0.22, 7.89] (19.8%) -0.65 (0.52)

Thesis 1[11.67,13.67] | 2 (0.8%) | O[N/A] 0 (0%) 0 [N/A] 0 (0%) 0.1{0.06,0.17] 1 (0.3%) | -1.53(0.13)

Book 3.5[40.97,47.97]| 7 (2.7%) | 0 [N/A] 0 (0%) 0 [N/A] 0 (0%) 0.1[0.06,0.17] 1 (0.3%) | -1.53 (0.13)

Book Chapter 7 [81.95, 95.95] | 14 (5.3%) | 0.05{0.02, 0.12]| 2 (0.5%) | O [N/A] 0 (0%) 0.4 [0.18, 1.06] 8 (2.2%) | -1.98 (0.052)

Case Control Study| 1 [-11.67, 13.67] | 2 (0.8%) | O [N/A] 0 (0%) 0 [N/A] 0 (0%) 0 [N/A] 0 (0%) N/A

Case Report 3[35.09, 41.09] | 6 (2.2%) | 0.07{0.04, 0.18]| 3 (0.8%) | O [N/A] 0 (0%) 0.3}0.31,0.86] 5 (1.4%) | -1.0250.31)

Editorial 0 [N/A] 0 (0%) 0.17 [0.01, 0.33]| 7 (1.8%) | O [N/A] 0 (0%) 0 [N/A] 0 (0%) 1.46 (0.15)

Letter 0.5 [5.88, 6.88] 1(0.4%) | 0.2[0.06, 0.43] | 10 (2.6%) | 0 [N/A] 0 (0%) 0 [N/A] 0 (0%) 1.77 (0.082)

Conference Paper | 7.5 [62.40, 77.40]| 15 (5.7%) | 1.2 [0.08, 2.31] ?182 7%) 0 [N/A] 0 (0%) 1.30.15, 2.82] 24 (6.5%) | -0.14 (0.89)

. 32.5§253.39, 65 124 23 7.3[3.02, 132 )
Grey Literature 318.39] (24.7%) 3.0[1.63, 4.42] (32.7%) 3.8[1.58,9.24 (79.3%) 11.65] (35.9%) 2.53(0.014)
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For all organization types, the most cited categories of evidence were grey literature followed by
reviews, where these two categories of evidence comprised 47.5% of academic organization
citations, 63.6% of community group citations, 89.6% of eNGOrstahd 55.7% of public

health organization citatioMghen assessing for differences in the citation of lower ranked evidence
sources between community groups and public health organizations, no significant difference was
found using atest (t =-1.393, df = 57, pvalue = 0.1694), with mean citations of 7.61 and 13.6

per website respectively. This suggests that lower eaitertte sources weredat similar rates

by the websites dfoth community groups and public healthanizations.

Significandifferencesvere foundetweercommunity group websites and public health
organization websites for the mean citations by evidenoéaypember of evidence categories:
experimental studies with controls, grey literaturepaadsational study witltocontrols where
public health organizati@rebsite had higher mean citati¢Sger able6). Several other categories
of evidence were close to %% significance level but did not meet the crfiberssatistical
significancebook chapters, craessctional surveys, and observational studies with controls.
Academic organizatiorebsite or eNGOwebsits were not compared to the other types of

organizationslue to thesmallnumberof includedvebsites

In terms of evidencesrces, a total of 58#ique evidence soureesrecited across all 67 the
websitesOverall, there were 1039 instances of evidence bein@Quitefithese 58dvidence

sources, 433 (74%) were cited oHoe.evidence sources were characterized by their respective
category of eviden¢se€elable?). Overall greyliterature had the highest number of unique
evidence sources (176/588%, followed by reviews (121/584; 21%), and conference papers (63;
119%. When examined by organization type2 tmademic organizatiaebsits cited257unique

evidence sourseghe 41 community growyebsits cited 17%niqueevidence sources, eNGO
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websitegited 27uniqueevidence sources and public health organizelusits cited 262nique

evidence sources. The ®fritedevidence sourceserallare listed iTable8. Comparing the top

three most commonly cited evidence sources between community group websites and public health
organization websites founatlthese sources differed completkdia{ls are availableAippendix

7: Most Frequently Cited Evidence Sources by Organization Websites with Content on Wind
Turbines and Human Health Overall and by Organizatior) Fyper aalysis of the patterns of

citations is detailed in chapter 5.

Table 7. Counts and percentage of total unique evidence source by evidence catelfjories for a

Canadian organizatiorsitesvith content on wind turbines and human health

Category of evidence n (%)
Experimental Study With Controls 48 (8.2%
Experimental Study Without Controls 13 (2.2%
Cohort Study 13 (2.2%
observational study with controls 47 (8.0%
observational study without controls 22 (3.8%
Crosssectional Survey 27 (4.6%
Review 121 (20.7%
Thesis 3 (0.5%)
Book 8 (1.4%)
Book Chapter 21 (3.6%
Case Control Study 2 (0.3%)
Case Report 12 (2.1%
Editorial 3 (0.5%)
Letter 5 (0.9%)
Conference Paper 63 (10.8%
Grey Literature 176 (30.1%
Total 584
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Table 8. Top 24citationsoverallacrossdl Canadian organizatioebsitesvith content on wind

turbines and human heditycitationcount (n)

Reference (AP#style) n
Pierpont, N. (2009). Wind turbine syndrom&elected Books. 20
Chief Medical Officer of Health Ontario. (2010). The potential health impact of wind turbineg 19
Nissenbaum, M. A., Aramini, J. JHa&ning, C. D. (2012). Effects of industrial wind turbine no
on sleep and healtldoise and Healtl14(60), 237. 11
Krogh, C. M., Gillis, L., Kouwen, N.,A&amini, J. (2011). WindVOiCe, a-sgtbrting survey:
adverse health effects, industrial wind turbines, and the need for vigilance mBuitetimgf
Science, Technology & Sogigiy4), 334345. 11
Colby WD, Dobie R, Leventhall G, Lipscomb DMCunney RJ, Seilo MT, et al. Wind turbine
sound and health effects. An expert panel review: American Wind Energy Associatitiarg& Ca
Wind Energy Associatia2(09. 10
Pedersen, E., van den Berg, F., Bakker, R., & Bouma, J. (2009). Resporfsertomodsrn wind
farms in The Netherlands. The Journal of the Acoustical Society of America, 1:26(2), 634 10
Pedersen, E., & Persson Waye, K. (2004). Perception and annoyance due to wind tirhine 1
doséresponse relationship. The Journal oAttmistical Society of America, 116(6),-3480. 9
Pedersen, E., & Waye, K. P. (2007). Wind turbine noise, annoyanceepudtselhealth and wel
being in different living environments. Occupational and environmental medicine, 8488), 48( 9
Paller, CBigelow, P., Majowic&., Law, J., & Christidis, T. (2013). Wind turbine noise, sleep
and symptoms of inner ear problems. In Toronto (ON): Symposia of the Ontario Research (
Public Policy (p. 17). 8
Arra, ., Lynn, HBarker, K., Ogbuneke, C., & Regalado, S. (2014). Systematic Review 2013
Association between wind turbines and human distress. Cureus, 6(5). 8
Mgller, H., & Pedersen, C. S. (2011)-frtegquency noise from large wind turbines. The Journa
the AcoustideSociety of America, 129(6), 33244. 8
Salt, A. N., & Hullar, T. E. (2010). Responses of the ear to low frequency sounds, infrasoun
wind turbines. Hearing research, 268(1)112 8
Salt, A. N., &altenbach, J. A. (2011). Infrasound from wind turbines could affect IBuilatis.
of Science, Technology & Sogigty4), 296302. 8
Thorne, B. (2011). The problems with o0no
Science, Technolo§ySociety, 31(4), 2&@30. 8
World Health Organization, & World Health Organization. (1999). Guidelines for community
WHO, Geneva. 8
Jeffery, R. D., Krogh, C., & Horner, B. (2013). Adverse health effects of industrial wind turbi
Canadiaframily Physician, 59(5), 47%. 7
van den Berg F, Pedersen E, Bouma J, Bakker R. WINDFARM perception. Visual and acot
impact of wind turbine farms on residents. 2008 [cited 2009 Aug ZQPBB6iencandSoci¢y-
20, Specific Support Actid?roect No. 044628. 7
Krogh, C. M. (2011). Industrial wind turbine development and loss of social justice?. Bulletir
Science, Technology & Society, 31(4)3321 7
Phillips, C. V. (2011). Properly interpreting the epidemiologic evidence about #féchtsatih
industrial wind turbines on nearby residents. Bulletin of Science, Technology & Society, 31
315. 7
McMurtry, R. Y., & Krogh, C. M. (2014). Diagnostic criteria for adverse health effects in the
of wind turbines. JRSM opé&i(10), 2054270414554048. 7
Jakobsen, J. (2005). Infrasound emission from wind turbines. Journal of low frequency nois| 7

45




and active control, 24(3), 115b.

Hurtley, C. (Ed.). (2009ight noise guidelines for EuropgHO Regional Office Eupe. 7
Harrison, J. P. (2011). Wind turbine n&as#etin of Science, Technology & Sockdfy), 256261. 7

| assessed the additional recorded characteristies lofs evitdemce Source citatidiable9).
Out of the total 103%1stances of evidence being ¢cil@8 of these (47%ere of peereviewed
sources. The proportion of peeviewed sourcesit of all evidence sourag®d by commmity
group websitesas34% (129/37Pcompared t62% (62/263) for academic organizatigbsits,

17% 6/29) for eNGOwebsite andb2% (92/368) br public health organizatiovebsits.

Although the proportion of websites that céagpeerreviewed aarces overall was similar

between organization types, the proportion of evidence sources that-reatepeszt was different
between organization typBsedatory journals were cited only teideof all cited sourcésy
community groupvebsite$) with one additional unclear source cited by an academic organization
website The citation of evidence with identifiglity concerns was more common, out of the

total 1039 instances of evidence being cited, 172 of these (17%) were of sources with publication
guality concerns. The proportion of sources having quality concerns being cited by community
groupwebsite was 109/379 (29%) compared to 13/263 (5%) for academic orgawelbsibs,

4/29 (14%) for eNGQwebsites and 46/368 (13%) faibfic health orgarationwebsits. The

attitude towards the evidence cited was predominantly neutral (1020/1038:(68%&l|

citations. Negative attitudes towards the cited evidence source were seen infjesn3n7gaity
groupwebsitecitations of evidence and 1.1% of public health organwatisite citations.

Community groupvebsits and public health organizatiegbsitesTable9) hadsignificant

differences in the proportion thieir evidence citations that were peeewed -§quared =

26.542, df = 2,palue =1.72466),the proportion of evidence citations with identigblication

gual ity -squanedc=e30.0019% d 1, gvalue =4.27968) and h e w atbtisde tbveald
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t he

e vi de nsguareds 5t3604, df & yglue(=@.02049¢.ommunity group websites

and public health organization websites had no significance diffarrecesation ofourcs that

appeared inknownr e d at o r ysquaredul.8432, df = Xvglue = 0.1629).

Table 9. Evidence itationcharacteristics by organizatigmefor Canadian organization websites

with content on wind turbines and human health

Evidence . . . community group and
o (n Academic |[Community Public Health .
Citation h eNGO (29) o Total public health
Characterist_1039) (263) Group (379) Organization (364 organization websitgs
\value)

Yes  |162 (62%) [129 (34%) |5 (17%) 192 (52%) 488 (47%) [26.5421.72-06)
Pee{ 0, 0, 0, 0, 0,
roviowed  |NO 85 (32%) [223 (59%) |24 (83%) |150 (41%) 482 (46%)

Unclear 16 (6%) |27 (7%) 0(0%) |26 (7%) 69 (7%)

Yes |0 (0%) 2 (0.5%) 0(0%) |0 (0%) 2(0.2%) [1.9472 (0.36
Jpéﬁ?r?;‘l’ry No 262 (99.6%)377 (99.5%) |29 (100%) [368 (100%) 1036 (99.7%

Unclear [1 (0.4%) |0 0 (0%) 0(0%) |0 (0%) 1(0.1%)
Publication [Yes |13 (5%) |109 (29%) |4 (14%) |46 (13%) 172(17%) [30.0194.28-08)
Quality
goncerns No 250 (95%) [270 (71%) [25 (86%) [322 (87%) 867 (83%)
resent

Negative0 (0%) 14 (4%) 0(0%) |4 (1%) 18 (2%)  [5.3694@.020
Attitude to 10 o1 263 (100%) [365 (96%) |28 (97%) |364 (99%) 1020 (98%)
evidence

Positive |0 (0%) 0 (0%) 1(3%) |0 (0%) 1 (0%)

4.3.3.1 Grey Literature Citation

TablelOprovides the details of theean number of citations per websiteefmh organizatiagpe

by grey literature typg@ommunity groupvebsits cited grey literature from community groups

predominantlywith some academic and unclear source grey litendtereas public health

organizationvebsitetended to citpredominantlgrey literature from governmendustryand

a7

g-squaredestbetween




public health organizationgh some citation of academic and commgnityp grey literature
Consultant reports were found most frequently in government and industry grey(bi@rEtire
and 63.5% respectivelyyhentesting for differencestine citation patterns of grey literature
between community growgbsite and pblic health organizatievebsite through the use of t

tests, therevereno statistically significant differences found.

Table 10 Grey literature citation mean citatignCanadian organization websites with content on
wind turbines and human healtiith 95% confidence interval, consultant report proportion

and ttest results comparing community gneepsite and public health organization

website
Grey Academic | Community eNGO Public Health | Consultant | T- test between
Literature Group Organization | Report community group anc
evidence type public health
organization websiteg
(p-value)*
*df= 57
Academic 0[0] 0.32[0.11, 0.67 {1.05, | 0.61 [0.04, 35.7% -1.25(0.22
0.52] 2.38] 1.18]
Community 1.517.56,| 1.32[0.69, 0 [0] 0.67 [0.05, 7.1% 1.28(0.29
Group 20.56] 1.94] 1.28]
eNGO 0[0] 0.20 {0.03, 0.17 {0.26, | 0.17 {0.02, 22.2% 0.16 (0.8%
0.42] 2.91] 0.35]
Government | 1[F11.71, | 0.63{0.12, 1.33[-0.25, | 1.78 [0.33, 66.1% -1.59(0.12
13.71] 1.38] 2.91] 3.22]
Health NGO | 0 [0] 0.07 {0.04, 0 [0] 0.11 {0.05, 0 -040(0.69
0.18] 0.27]
Industry 1[11.71, | 0.49{0.06, 0.5[0.38, | 1.5[0.39, 2.61] 63.5% -1.8 (0.069%
13.71] 1.04] 1.38]
Journal 0[0] 0.27[0.07, 0 [0] 0 [0] 0 1.0(0.079
0.47]
Public Health | 1.5 [17.56, | 0.83 {0.09, 1.33 {0.50, | 2.06 [0.98, 0 -1.61(0.12
Organization | 20.56] 1.74] 3.17] 3.13]
Unclear 0[0] 0.15[0.03, 0 [0] 0.3310.8, 0.75] 23.1% -1.21(0.23
0.26]

4.3.4 Other Websit€€itation Results
When assessing the citations of other websites by the 67 Canadian organization websites with
content on wind turbines and human heatiblel1), a&cademic organizatiovebsite had a higher
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mean number of websitgted by categopompared to the other types of organizatielsits

for all categories, except for academic organizations and Gooleaunity group websites cited

other community group websites most frequently, with a meh3afitations per webs)t®©ther

types of websites were cited significantly by communityggbsips were government, industry

and public health organipais, although the mean citation rates by commumity gebsites were

less than IThe NGO website had no significant citation rates of other organization types, and the

mean citation rates wereithtion per websifer government and public healtigamization

websites and less than 1 for other typdslic health organization webéitesan citationsf

governmen(l.B) andotherpublic healtlorganizations (16jwebsitesvere significant at the 95%

confidencdevel, otherwise the mean citatiafinother organization typadebsites were

insignificant.

Table 11 Counts and mean citations of other organization type websites by organiz&tion type

Canadian organization websites with content on wind turbines and human health

AdditionalCited | Citing Academic Community eNGO Public Health T-testbetween
Organization Organization (n=2) Group (n=41) (n=6) Organization community group
type(total= 184) | Type (n=18) and public health
organization
websites(p-
value)*
*df =57
Academic # citations | 1 3 0 1 0.24
(n=2) Mean 0.5 [5.853, 0.0732.0100, 0.0556-p.0617, | (0.81)
6.853] 0.157] 0 [n/a] 0.173]
Community # citations | 50 464 4 8 2.94
Group Mean 25 [279.949, | 11.317[6.397, | 0.667- 0.44410.0139, | (0.0047)
(n=124) 329.949] 16.238]* 0.604, 1.938] 0.903]
eNGO # citations | 2 1 3 2 -106
(n=7) Mean 1 F11.706, 0.0244D.0249, | 0.5 [0.378, | 0.111{0.123, | (0.29)
13.706] 0.0737] 1.378] 0.346]
Government # citations | 7 10 6 23 -3.47
(n=22) Mean 35[-15.559, | 0.244[0.0742, | 1[0.327, | 1.278[0.411, | (0.0010)
22.559] 0.414] * 2.327] 2.145] *
Industry # citations | 7 7 3 11 -1.91

49




(n=21) Mean 3.5[15.559, [ 0.171[0.0313, | 0.5[0.378, | 0.611{0.0525, | (0.061)
22.559] 0.310] * 1.378] 1.275]
Public Health # citations | 12 26 6 28 -3.41
Organization  ["Mean 0.634[0.3724, | 1[0.327, | 1.556[0.959, | (0.0012)
(n=5) 6 [n/a] 0.896] * 2.327] 2.152] *
Unclear # citations | 1 2 1 0 0.944
(n=3) Mean 0.167- (0.349)
0.5 [5.853, 0.0488-0.0201, | 0.262,
6.853] 0.118] 0.595] 0 [n/a]

Community groupvebsite and public health organizatregbsite had gynificant differencen the
mean citation rates for community group websites, government and public health or@anizations
where community group websitese more likely to link tther community group websitasd

public health organizations websites were more likely to link to government or public health

organization websitégablell).

Table 12 Links to other websites by organization type and citation charad@rigtecS€anadian

organization websites with content on wind turbines and human health

Group type (n) | Linked Organization Type n (%) Cited as Cited as Non-Canadian
(totallinkg) supportive allied organization
evidence (%) organization
Academic (2) | Academic 1(1.3%) 0 (0%) 0 (0%) 1 (100%)
(totallinks 80 ["Community Group 50(62.5%) | 0 (0%) 0 (0%) 7 (14%)
V”v‘ssglg'zz )per Environmental NGO 2 (2.5%) 0 (0%) 0 (0%) 0 (0%)
Government 7 (8.8%) 0 (0%) 0 (0%) 1 (14%)
Industry 7 (8.8%) 1 (14%) 0 (0%) 4 (57%)
Public Health Organizatig 12 (15%) 7 (58%) 0 (0%) 1 (8%)
Unclear 1 (1.3%) 1 (100%) 0 (0%) 0 (0%)
Community Academic 3 (0.6%) 2 (67%) 0 (0%) 0 (0%)
Group (41) Community Group 464 (90.4%) | 83 (18%) 147 (32%) | 128 (28%)
(totallinks: 513 =g G5 i mental NGO 1(0.2%) 0 (0%) 1(100%) | 1 (100%)
mearlinks per
website13 ) Government 10(1.9%) 4 (40%) 0 (0%) 0 (0%)
Industry 7 (1.4%) 2 (29%) 0 (0%) 2 (29%)
Public Health Organizatiq 26 (5.1%) 11 (42%) 0 (0%) 4 (15%)
Unclear 2 (0.4%) 0 (0%) 0 (0%) 1 (50%)
Environmental | Academic 0 (0%) 0 (0%) 0 (0%) 0 (0%)
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NGO (6) (total | Community Group 4 (17.4%) 2 (50%) 0 (0%) 2 (50%)
links: 23 Environmental NGO 3 (13.0%) 1 (33%) 0 (0%) 0 (0%)
V”V‘:sggf)per Government 6(26.1%) | 6 (100%) 0 (0%) 2 (33%)
Industry 3 (13.0%) 2 (67%) 0 (0%) 0 (0%)
Public Health Organizatio 6 (26.1%) 5 (83%) 0 (0%) 0 (0%)
Unclear 1 (4.3%) 1 (100%) 0 (0%) 1 (100%)
Public Health | Academic 1(1.4%) 1 (100%) 0 (0%) 0 (0%)
Organization  ["Community Group 8 (11.0%) 6 (75%) 0 (0%) 6 (75%)
Etlofgmnks_ L5 | Environmenial NGO 2 (2.7%) 2 (100%) 0 (0%) 2 (100%)
meaniinks per Government 23 (31.5%) | 20 (87%) 0 (0%) 4 (17%)
website4) Industry 11 (15.1%) | 10 (91%) 0 (0%) 6 (55%)
Public Health Organizatio 28 (38.4%) | 23 (82%) 0 (0%) 2 (7%)
Unclear 0 (0%) 0 (0%) 0 (0%) 0 (0%)

Whenassessinghethemtherorganization 6 w enbrebeiriglanlsad as supportive evidence for
theo r g a n i positioni oatswielssite owind turbnes and human health effedishle 12,
academic organizatiovebsitslinkedto public health organizatiarebsite as supportive evidence
over the half of the tim@/12 [58%) when they were citednd industry rare($/7 [14%9)).
Community group websitigskedto other community grouas supportivevidence infrequently
(83/464 [L894). Community groupvebsits linked to ther organization typesss often but these
linkswere more likely to seipportive evidencehere linkso academic organizatiomsreas
supportive evidence faf3 links (67%), governmeftlO links (40%), indust&/7 links (29%)

and public health organizatidiig26 links (42%)The &NGO websitslinkedto other

Oor gani z atedas sugportivevexvides@uently, with a{b/6) government linkbeing

cited as eviden€®00%), public health organizatitnked as evidende 5/6 links 8399, industry
linked as evidende 2/3 links 67%) community groupbnked as evidence in 2/4 link®% and
eNGOswere linked as evidenod/3 links 33%). Most public health organizatiwabsitdinks to

other organizations were as supportive evidence, such as atAtdins (100%] eNGO (2/2
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[100%), industry 10/11 [91%j}, governmen®2Q/23 [87%), public health organizatidit8(28

[82%) and community group8/8 [75%).

Tablel3presents the overall counts and proportions fattheacteristics for thieks to other
organizatins by linked organization type for all links across all organization wébsgesment
(30/46; 65%) and public health organizati®é/72; 64%) we most oftetinked as supportive
evidence, followed by academic organizations (3/5; 60%) and ia8(2&8;y54%)Links to

eNGO and community groupebsite occurredmuch less frequently as supportive evidence (3/8;

38% and 91/526; 17% respectively).

Only community group websites linked to other organizeiosits as allied organizations, and

this waverwhelminglyl47/148[99.3%) to other community grosp147/464 (32%) of links to

other community groups were as allied organizations. There was a single instance of a community
grouplinking an BIGO as an allied organization. Academic organizations, eNGOs and public
health organizations did not <ci ttwaseaotedthatci t | y
larger provincial or national community gneapsits tended to include listsallied local

community groups as signatoriemalirectvisitors to find their local community group.

Non-Canadian organizations were cited 175 times across all websites (175/689; 25% of all lined
organizations). Industry websites were the mostdikeynorCanadian (12/2&3%), followed

by eNGOs (3/8; 38%) and community groups (143/526; 2Z&thmunity groupvebsits linked

to nonCanadian organizatiomgst frequently, represent2itfo (36/513) oflinks a similar
proportionto public health oemizatiorwebsits at27% (20/53)Academic organizatiamd

eNGO websitelinked to norRCanadian organizations less frequenil$%atl4/80)of linksand

22% B/23) of links, respectivelyhe majority of thesen-Canadiatinks, overall, were to

community group and industry websites.
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Dead links and moved (wrong) links were encountered infrequ@ntigpettons obverallinks
of 10% 67/689) andL2% B85/689) respectively. Most of these dead or moved links were to
community group websites8a®o 64/67) and65% 65/85) respectivelfhese dead linksuld
represent organizations that were no longer in operation or no longer maintain Rowejigitea
guarter of links to industwyebsite$7/28; 25%) and governmemebsite$10/46; 22%), and half
of links to eNGOwebsits (4/8; 50%) were wrong linkghere the link was to the correct

organization website, but resulted in an error meBsaertiors of dead and wrong links were

lower for links to public health organizatie@bsite and academicgamizationvebsitg All linked

organizations that Wwaldeadlioks.ar acteri zed as
Table 13 Overall characteristics forks to other organizatiofrem Canadian organization
websites with content on wind turbiaed human healtind ttest resultsomparing
community group websites with public health organization websites
g-squared
between
Linked Communit Public community
Organization Academic Grou y eNGO | Government| Industry | Health Unclear| group and
Type(n) (5) (526)p (8) (46) (28) Organization (4) public health
(total 689) (72) organization
websites(p-
value)*df = 1
Cited as 15 5 134.17
1 0, 0, 0, 0, 0
supportlve 3 (60%) 91 (17%) | 3 (38%)| 30 (65%) (54%) 46 (64%) (50%) (<2.2e16)
evidence
Included as 28.18
allied 0 (0%) 147 (28%) | 1 (13%)| 0 (0%) 0 (0%) | 0 (0%) 0 (0%) | (1107€07)
organization
Non-Canadian | 1 a0y | 143 (2706) | 3 (38%)| 7 (15%) | 12 7(0%) |2 Pl
Organization ° ° 0 0 (43%) ° (50%) 0.87
4 0.71
i 0, 0, 0, 0, 0, 0,
Dead Link 0 (0%) 54 (10%) | 0 (0%) | 4 (9%) 2 (7%) | 3 (4%) (100%) | (049
29.28
Wrong Link 0 (0%) 55 (10%) | 4 (50%)| 10 (22%) | 7 (25%) | 9 (13%) 0 (0%) | (6.27e08)
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Significant differences were found betweeprtportionof community groupvebsite link and

public health organizatiarebsite linktoo t h er o r websités asastippastivese@dence,
where public health organizations are more likighk tas supportive evidentiee inclusion of

ot her or geabsitesasalliad orgasifatiorieere only gamunity groups were found to

have this characterizatiand the presence of wrong links, where public health organizations were

more likely to have wrong linkathcommunity groug$ablel3).

Themultiple logistic regressiorodelgenerated from using all the varial@&@sup typé &ited as

supportive evidence for positigdncluded as allied organizafiddon-Canadian Organizati®dn

®ead Link)and@rong link) was not statisticakbygnificant, and variables were pruned in a step

wi se manner ,Inclidedas allied onggnizadiontaswariéldwasonly found in one

of the organizati on t yagneduddpatentalyicanfeund tlfjecesulismu n i t
Other variables were removed in turn, creating a significant logistic regression model to predict
whether a website would be a community group or public health organization based on the presence

of the citations of other websites as supportive evidence orinks(itablel4).

Table 14 Logistic regression coefficients and values for characteristics of website links to other
organizationased to predict whether a website belonged to a public health organization or a

community group

Coefficient A Est [OR Standard Error | Z value PR (5z])
Intercept -4.38 N/A 0.35 -11.72 <2el6
Wrong link 1.8 6.30 0.38 4.80 1.59e06
Cited as supportive evidence for positi| 3.28 26.54 0.3 8.91 <2el6
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Tablel5providesa list ofthe top19linked websites across all organizatinokiding the 67

organization websites that met the inclusion criteria and other wHisitegst frequently cited
websitedetween community growebsite and public health organizatreebsite differedin

content and frequency, where only two website
cited websites (Health Canada and Naltidiind Watch). The top nine websites cited by

community groups were almost all ([8®46]) other community group websi¢eseTablel6). The

top nire websites cited by public health organizations included publiorigeaittations (3),

government websites (2), industry websites (2), and communityedrsitsp (2). All of the top

nine organizations weweovincial, national or international orgation$ local organizations were

cited lesfrequently. The specifiatterns of citatiorereexplored in Chapter 5.

Table 15 Top 19 websites across all Canadian organization websites with content on wind turbines

and human health listed by citation count (n) and website name

n Website Name

32 Wind Concerns Ontario

29 National Wind Watch

26 Ontario Wind Resistance

26 Health Canada

19 The Society for Wind Vigilance

19 wind turbine syndrome

17 CMOH Ontario

15 EPAW

14 North American Platform Against Windpower
14 Ontario Ministry of the Environment

13 TheWindAction Group

9 CanWEA

8 Wind Victims Ontario

8 llIWind Reporting

7 NCCEH

7 Mothers Against Wind Turbines Inc

7 Alliance to Protect Prince Edward County
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7 Wainfleet Wind Action Group

7 MIDDLESEX-LAMBTON WIND ACTION

Table 16 Top 9 Mosfrequently cited websites by Canadian commumitywgebsites and public
health oganizationwebsits with content on wind turbines and human héaitidicates

linkednon-Canadian website)

Community Groups#(welbsites citing Public Health Organizations (# websites giting

Wind Concerns Ontario (29) Health Canada (9)

Ontario Wind Resistance (26) CMOH Ontario (9)

National Wind Watch  (26)* Ontario Ministry of the Environment (6)

The Society for Wind Vigilanc8&)1 National Collaborating Centre on Environmental Health
Health Canada (15) American Wind Energy Association (3)*

Wind Turbine Syndrome (15)* CanWEA (3)

North American Platform Against Windpo#t) | Ministry of Energy and Infrastructure 3)

European Platform Against Windpower (14)* | National Wind Watch  (2)*

The WindAction Group (12)* Epilepsy Foundation (2)*

4.4Discussion:

The potential impact of wind turbines on human health has been a contentious issue in areas of
Canada over the pastcad€Knopper & Ollson, 2011a; Songsore & Buzzelli, A0diBptified 67
different Canadian organizatiwebsiteshat provideadontenton the issue arelidenceo

substantiate thgnositionon whether wind turbines were harmful or Tibéwebsite

characterization tool provided a means to understaciokttaeteristiasf the websites for the four
different types of organizationsa@emic organizations, community groups, eNGOgudid

health organization3.he Internet is a means of disseminating information to the public and
organizations like public health units or community groups increasingly engage with the public on
public health related issues like wind turbines and headénusing websites or abanedia
(Daviesetal.,2014) Characterising how the information
and what evidence is used yielded insight into the similarities and diffetereasorganization

types in how they engage with informdtiatnere community growpebsite were found to use
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more untraditional sources of evidence like blogs, videos, and news haileghes)liw health

organization, eNG@nd academarganizationvebsitesised traditioal evidence sources more

often.This observed difference between community group websites and the websites of the other
organization types may relate to a number of factors, including the putposebpage (e.g. to

organize commmity members for political action versus providing information on the topic for the
public), institutional policies on what <conte
availability of evidence or resources at the time the website contentisteesipahd the level of

training in science communications of the website content writer.

The observed high proportion of websites with
websites may relate to the more focused topic areas on these websites, where any news section
would provide updates concerning wind turbines. The presence sfct@mns may be a means

for the community groupsd websites to alert t
particularly when the website lacked social media components. For the other types of organizations,
the resources needed to curatepastito a news section may be pooled across the entire

organization or handled by a dedicated communications team that is separate from the content
expertise teams. Certain community group websites appeared to use RSS feeds from other larger
community grop organizations to supplement their own news sections, or reposted content directly
from those websites. This could impact the frequency with which new information on the issue

would appear on the website.

The higheproportionof social media componsribund on public health organization websites
(78%) and eNGO websites (83%) compared to community group websites/é3986+ 10.0061)
may be related to the comparative size of the organizations and recognition of the value of social

media in public h&h or in environmental advocacy for community engagement and awareness.
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The use of specific social media platforms was higher for public health organization and eNGO
websites (72% and 83%% used Facebook respectively; 78% and 83% used Twitter) ¢dbmpared to
use within community group websites (37% used Facebook and 29% usedPUillittdr@alth

organization websites had a higher proportion of use of other social media platforms as well, which
includes sites like Youtube or Pinterest, when compadrainity group websites. Given that

social media websites themselves were not assessed in this research, it cannot be ruled out that some
community group websites had corresponding Facebook, Twitter or other social media accounts
related to their organiiat that were not seen when reviewing the content. Additionally, some
community groups were established earlier than public health organizations, when social media may
have been less frequently used. Maintaining a social media presence requirelsatesoaltes t
community groups may not have. Further research into social media use by organization websites
could examine how much evidence is discussed and presented on those platforms with respect to
public health issues like wind turbines and humah.iéa# research could not capture any

potential organizations whose online presence appeared solely through social media platforms, and

this remains a potential limitation of the study.

The presence of social media components on the website doesid@tiammation on how

effectively or frequently they are used to convey information to the public about the potential health
impacts of wind turbines. Many public health organizations have a social media presence as part of
their broader communicationagrgy, where wind turbine health effects would be but one of many
potential topics to discuss. It is unclear how many people would be exposed to the social media
presence of each organization and whether postings about the potential health impacts of wind

turbines are read and shared with othresocial media
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The differences found between community group
websites in terms of structure and content may be due in part to organizational differences in size,
funding, resources, website policies and staffing. The website structure itself can impact the use of
evidence to support positions on the effects of wind turbines on human health, as the arrangement
of information on the website can make it easier or maceldifs include specific types of

information. For example, if a news section is present with the technical ability to allow for links to
news stories from other organizations, it may be easier to include these sources as evidence. In
contrast, if an org&ation has internal website content policies that limit the use of media like
videos or links to external documents, this could impact the type of evidence that is cited.
Organizations may have rules or best practice guidelines on website contentdmaetit that

originates from other sites, including video or personal websites, as a means of protecting their
content and maintaining consisteity observedlifferencan the presencef contact
informationbetweercommunitygroupwebsitesindpubic healthorganizationvebsitesnayreflect
thatcommunitygroupswereoftengrassrooterganizationsomposeaf individualsvithinthe
communityywho maynot haveaformaloffice,whereashe otherorganizationmaybelargemwith a

formalbusines$&caton.

The websitesd apparent position on aligredaithher wi
the organization type/here most community group websites characterised wind turbines as

harmfufi the only organization type to ddisand most puldihealth organization websites

characterised wind turbines as not harmiid characterization of wind turbines as harmful, not

harmful or unclear with respect to human health may depend on whether the assessment included
annoyance and indirect healteatas harmdt is important to note that the definition of

O6har mf ul 68 u s €atresegrchera)ay \aany,iazsaneiomganigations may include

annoyance or sleep disturbance as a harm, whereas others may categorize only direct health effects
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asa harm(Horner, Jeffery, & Krogh, 201Taking a broad definition of health for communities

that includes individual and social-inethg may be useful in conceptualizing the concerns

expressed by organizatidmst tview wind turbines as harnféxter et al., 2013he relative low

evidentiary basis may also play ibteela | i ng t he Camprehensivexiews ofthenc | ear o
evidence base ftre potentiahuman halth impacts of wind turbines disciagsd evidence to

support adverse outcomes like distress, annoyance and potentially sleep distunsaraopablet

to draw conclusions abather potential health effe¢fsra et al., 2014; Council of Canadian

Academies, 2015; Onakpoya et al., 2015)

There was a virtual absence of community group websites that provided information to the public
that wind turbines wermt harmful to humarnisthis role appeared to be performed by eNGO
website and supported by public health organizatinsits. A potentiagéxplanation for this

absence could be that only those with sufficient motivation, such as those who are cangerned ab
their health while living near wind turbines, would create a group or website on EveinsEue.

other individual inacommunity had a different perspeatimevind turbines and human health

and posted that information on social media, blogdividual websitethat informatiorwould

have been excluded from anatyisesto the exclusion critefldne use oEommunity group

websites may be to inform other members of the community abiokentifeedconcerns and to
encourage community membersngage with decistarakerr join the groupln the absence of
collaborative planning processes in some ré@bristidis & Law, 2012ayassroots opposition

may be one of tHewavailable means to addriesrlocalconcernsThe high number of local
community group websites opposed to wind turbines could be a symptom of profound community

dissatisfaction with the development of wind turbine projects locally.
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The results did demonstrate that languagefaet®rin identifying some of the relevant Canadian
websites. If French language were excluded from the assessment, a provincial public health
organization website and a Quebec community group would have been missed. It was noted that the
French languag@mmunity website identified by the French language search string was the sole

community group that classified wind turbines as not harmful to human health.

Grey literature alone comprised 24.7% of academic organization citations, 32.7% of community
groupcitations, 79.3% of eNGO citations and 35.9% of public health organization citations. The
quality of grey literature evidence sources can vary drastically by document, as they-are not peer
reviewed to ensure some external quality control. The quaktyedfi¢hv articles was also

dependent on the underlying evidentiary base and the methods used in fthe/ndei¢ve review

itself can be done using exacting standards, if the evidence base is lacking, the findings of their

review may reflect the limitaisoof the available scientific data.

The results suggedthat there were no significant differencé®wn health information was

structuredn the websites between public health organizations and community groupthesuch as
presence afubsections onealth, noise and EMF/Infrasourithe most common observed

structure was that all information on wind turbines and human health were pooled into a single page
or section. In particular, when the issue of wind turbines and human health was part of a subset
community groupds concerns about wind turbine
health i ssues were covered on a public health
subsection would be us&wbughly half of all organizatiqogher than academic organizations) had

a subsection on health on their websites, and a proportionately equal low amount had noise or
EMF/infrasound subsections (~17% for community groups and public health organizations).

Although EMF, infrasound and |Idkgquencyoisehave been identified as a concern by some
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researchef@mbrose, Rand, & Krogh, 2012; Havas & Colling, 2€fdry) Krogh, & Horner,
2013b; Jeffery, Krogh, & Horner, 2014b; Salt & Kaltenbach, @b&t3 have dismissed these
issues asnlikely to be a cause for the reported health gffagtsbsen, 2005; Leventhall, 2006;

McCallum et al., 2014)

Non-health adverse impacts of wind turbines, such as the effect on property values and
environmental harms, were noted but not assassedltiple websites. Thic@nsistent with
assessments of the reasons for opposition to wind turbines by community groups, where multiple
factors including health impacts were of cor{&nmgsore & Buzzelli, 2015; Mgalk Baxter,

2017a)

The issue of wind turbines and human health effects from a community perspective may have been
most active online from 2002813 asfewer websiteserecreated after 2013. While some
community groupvebsite appear extremely geton the issue, with regular updates, many others
showed significantly less actisibce 201 with certainvebsiteseferring readers to follow
provincial community groups as they would no longer be updating contezdsdhghat
websitestopedupdating conterdre unclear, babuld be related to changaesthe provincial

level {.e.,renewable energyplicy changes) or at tloeallevel (.e.,decisions about wind turbine
developmenhave concludedradual attrition of members from groupbkePremer of Ontrio
asserted that wind turbine projects would not be forced on unwilling communities, where many
communities have listed themselves as unwillinddostsore & Buzzelli,28) Walker & Baxter,
2017b)i althoughmore recenthanges t@rovinciaprocurement policies could increase the levels
of opposition to wind turbine development in Ont@Afalker & Baxter, 2017&) the contexof

acalemic organization, eNG&hd public health organizatisabsits, the issue of wind turbines
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and human health may be akmart of theiwebsitecontentandits reviewand updasmay not

be routine.

Addressing community concerns about wind turbines may require responding to multiple factors,
including allowing communities to be involved with the planning process, having some community
benefit from, or cownership of, the wind farm, and communicatir@hopenness about the
development proce@reukers & Wolsink, 2007; Christidis & Law, 2012b; Devlin VA&l &

Kuik, 2011; Wolsink & Breukers, 20Hyving renewable energy policies that takedmtap

approach a limit local decisioaking in wind turbine siting may have impacted community

concern and oppositigBreukers & Wolsink, 2000ommunity consultations about planned wind
turbine projects and ongoing monitoring of noise may be additional means of addressing

community concerri&urpas, Mroczek, Karakiewicz, Kaksé&liAndrzejewski, 2013)

Concerns about the potential health impacts of wind turbines have been voiced in several countries
and websites were cited from the US, Australia and Euamger, Decker, Roosen, & Menrad,

2018; Petrova, 2013; Tonin, Brett, & Colagiuri, 2(Réb¢arch into the public perception of wind
turbines has been performed in Canada, the UK, the USA and several Europeaii@exintdes

Wright, 2005ayVhile the resultsf this thesiseflect a uniquely Canadian yedsence and may

not be able to be extrapolated to other jurisdictions, there were a numbétafadian websites

that were citetfequently by Canadian websites. It is unclear whethesutigor the Canadian
organizationvebsite gtructure and citatisrwould be shared by other jurisdictions, given a

different historical and politicalationship with wind power. Howevewats noted that several of

the frequently linked nedanadian organization websites were organizations opposed to wind

turbines that allied with otheon-Canadian community groups
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The role of geograpiiyin particular urban versus rural imgaads this isse was uncleaContact

information was significantly more likely to be faimplublic health organizatisebsites

compared to community growebsites, and was present on all academic and eNGO websites. It

was beyond the scope of the research projecatp a |l | of t he locatiogssbym i z at i o1
communityand test for differences in rilyameasurdsetween thenMany of the identified local

public health organization websites represented predominantly rural areas, which could indicate that
the issues of wind turbines and human health effects have been rais&dahehe lower
availability of the communitygrg s 6 cont act i nformation (only 3°
it is unclear whether the absence of contact details would allow for statistically informative analysis.
Even whercontact details weadsent, the geographic area that the wedysitssetredwas usually

evident by the name or context of the organization. Mapping the geographic locations where the
organizations are based and matching these locationsasuae of rurality likewral index could

potentially assess for the presencewbdurban divide on the issussd explore local social

factors(Songsore & Buzzelli, 2015)

The larger number of community group websites compared to other types of organizations
identifiedwith content on wnd turbines and human heatthy reflect the role of the websites in
advocacy and outreach within the community and to denskens. The smathumber of

identified websites that address the issue from an academic, public health or environmental
persgctive may be due to a number of factors, including the broad mandate of the organizations
and the perceived importance of the issue compared to othehgalbior environmental issues.
Additionalreasons why other Canadian acadang@nizatio, eNGOand public health

organization websites nmyt havecontent on tkeissueof wind turbines and human heatitiude
resourcdimitatiors, therestricted amourf evidencen this topic, andrganizational decisions on
communication strategidée largenumber of community group websites compared to public
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health organization websites could alsaéeadthe structure dédcalpublic health organizations,
where a given public health unit may cover multiple municipaldiieglepublic health

organizabn may beesponsibléor multiple communitieshere wind turbines were a conidern
which could partially explain why more community group websites were identified compared to

public health organization websites

Compared to the other types of organizatmiblic health organizatierebsites wemaore

difficult to find wherusingsearch engisdPublic health organizations may be able to increase their
websitesd visibility on this issue by assessi
changeso increase the public visibility of the sites in search results. Other types of organizations,
specifically comunity groups and\&sOs, may have more flexibility than public health

organizations in determining the structure of their websites whichpneaygimm t hei r websi t
visibility.Having website content thatdsficult to find on Internet search engines may limits its

effectiveness in risk communication strategies.

Content that addresses the heightened risk perception and fear that some coexpenétiese

through citing high quality research and effective risk communication strategies may help alleviate
some of the conoes voiced by community groyp®oberts & Roberts, 201$pecifically

addressing the concerns raised by community members during the planning process may help

increase community engagement and reduce uncérawdyd, 2015)

The broad types of evidence used by thedtiffeypes of organizatiarebsites showed variation,
where ommunity groupvebsite were significantly more likely to cite blogs, news, video evidence
and personal accounts or testimony compared to public health orgamitaiPublic health
organtationwebsites never ditgideo or personal account/testimony and rarely citeddslogs

newswhichcouldberelatel to institutional website rules governimgtype of content thaain be
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included orthewebsiteor an avoidance d¢éssscientificallyigorousevidenceources. Blogs,

videos and personal accounts or testimony may provide a more direct explanation of the issues
surrounding wind turbines and human heaklecessibleanguagelhe reliability of the anecdotal

or subjective evidence sogrogy be low and could spread misinformétinopper & Ollson,
2011a)The use of these subjective sources to suppldredraditional pegeviewed or grey

literature sources could increase the accesaitgjiyblic engagemeot the websites, but would

also need to be vetted for privacy and legal issues.

Peefrreviewed articles and grey literature sources were cowritedrily a degree hjt websites.

Other than academic organizations, roughly half of gllaani zat i onsd websites
articles and the majority of all websites cited grey literature 3twerspecifievidencesources
citedvaried gnificanly between community groapd public health organizatisabsiteswhere
significantifferencesvere found in the citation experimental studies with controls, grey

literature, and observational study without confilaéstypes of evidence that are hegba the

hierarchy of evidentesuchas experimental studies with or without ots)tobservational studies

with or without controls, or cohort studiesepresented lower proportion of the evidence cited.

This could relate to study designs like randomized control trials or experimental studies having less
applicability for public higaissues like environmental exposwiere blinding the study

participants to an exposure may be unfeaSdslenvironmental exposures of public health
concernpther study designs may be favoured in the hierarchy of e(&hattman, 2014)ch as
observational studies with plausibility degijotora, Habicht, & Bryce, 2008he relative lack of

highly ranked study design evidemcthe subject afind turbine nae on sleep and quality of life

has beediscusseth aprevious systematic review and raatdysiswhereonly 18 studies met

their inclusion criteria, and these were all-seat®nal survey®nakpoya et al., 28)
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Overal] community groupvebsite tene@dto cite conference papers, ciesstional surveygrey
literature and revievas)d blic health organizatiavebsitetencedto cite conference papers,
crosssectional surveys, grey literature and reviews, as well as experimeméthstodtesisand
observational studies with contrdlse decision to cite pemviewed source@s evidence sources

on the websitespmpard to popular literature or the Interfiéhopper & Ollson, 20} 1could

relate to the levels of scientific literacy and knowledge of what sources are scientifichily reliable
the website content creatdrBe reléively highecitation of experimental and observational studies
with controls by public health organizations may reflect an attempt to use the highest quality
evidence possible in their analysbsrepublic health organizations were significantly mkehg |

to have higher quality evidence on their websites compared to community groups

The results suggest thatvel study designsay beneededor the subject of wind turbines and

human health, as relatively few high quality study design studiesilable tavaddress raised
concerngCouncil of Canadian Academies, 20bile further research into the health effects of

wind turbines has been advocdékéaine et al., 2011)t has been recommended that future

research adopt prospective cohort methodologies and not use theatimsal survey

methodologies due to potential biases and little expecté®. gaikicConey et al., 2015)

Specifically, studies are neededohijictive outcome measut@sinderstanthe potential

auditory and visushpacts of wind turbinesn healthOnakpoya et al., 201Bgcisions by

research funders and researchers on how to allocate resources and time to explore health hazards

may impact the availability of research on the topic currently and in the future.

The reliance on grey literature and reviews may be an @frtefatdw evidentiary basis for the
issue and the absence of high quality studies on wind turbines and hun@rtestitte the

website content was creatiédould also reflect the importance of certain key documents, like the
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WHOG Night NoiseGuidelines for Europer Pigpon t Wirsd Turbine Syndroman the

discussions of the tofidurtley, 2009; Pierpont, 20080 other potential reason for the observed
frequent citation of gyditerature could relate to the accessibility of the documents compared to
peerreviewed articles. It was noted that some websites appeared to host pdfeviéwedr

articles on their websites, which may be a means of avoiding having the weab=st@ay die
register with a publisherread the article. The impact of-pajls on the citein of peetreviewed

articles isinclear.

The common citation of grey literature may be problematic for supporting positions on a topic like
wind turbines and Iman health. Grey literature itself can vary in quality, even independent of a
peerreview process, as it is a broad category that includes papers written by content area specialists
as well as documents created by individuals without subject mattee@ipbaod, Van Eerd, &

Irvin, 2014; Paez, 201Gyey literature can be thioensuming to find but can reduce publication

bias in systematic reviews on a tfaez, 201.7The type of grey literature cited by websites

appeared to differ by organization, where academic organizations, environmental NGOs and public
health organizationsd websites tendiaddstry, 0 ci t e
while community group websites tended to cite documents from community groups. No significant
differences were found between community groups and public health organizations, which could be
due to the relatively smaller number of specificitgrayure sources by website and insufficient

sample size to detect differences. Further research into the use of grey literature may provide
additional insight into how these forms of evidence are used to support positions in topics with a

low evidentiarpasis. Chapter 5 contains further discussion on the issues surrounding the frequent

citation of grey literature by the organization websites.
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Predatory journals wenet significantly cited by any organizations,omithtwo citationgy

community groupand aradditional unclear sourctediby an academic organizafidms could

be due to a number of reasons: the first being that predatory journals have been an emerging issue
which may not have yet filtered into the evidentiarythessecond being that predatory journals
maynot becited due to low quality; and the third being that the detection of predatory journals was
insufficientPredatory journals have the potential to dilute scientific understanding with bogus

research and author misconduct, due to the lack of a rigourous peer revie(Bpatic@64 3)

In contrast to the citation ohkwn predatory journalfgt citation of evidenedth quality

concerns wasommon.Some of these concerns include the publications not having a clear or
transparent peeeview processot following criteria for clinical guidelifMsCunney, Morfeld,
Colby, & Mundt, 2015/@onflicts of interegt.ercher & Tchounwou, 2017; Shepherd, 2017)
industryinvolvemen{McMurtry & Krogh, 2016and publications within unindexed journals. The
absence of a pemview process for some types of sources (grey literature, certain conference

papers) letb additional concerns about the quality of evidence being cited.

Thelinkingof other websites as supportive evidence or allied organizations varied by organization
type. Public health organizations were more |
evidence for their positions. In contrdst, gfhenomenoof having lists of allied websites was

unique to community group websites; none of the athanizatiolypes had similar lists of links

on their website¥he use of linking to allied organizations allows for pooling resources together,

such as shagrRSS news feeds or links to evidence sources, apnestrathe opticof a

unified coalition of organizations thgtee on the issue of whether wind turbines impact human

health Public health organizations or eNG®@sldsimilarlylink to othero gani zati onsd we

on the topics of interest as a means of recognizing the work done bygatiizatios ando
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bolstetheor gani zati ond.s Tshiasn céea hohypbedadtdd ineips puiglw a ¢ h

health context by a number of ways, inclutliegheed fopublic health organizatiolmsagree om

strategyor an issughemandate of local or regiopablic health organizationgebsite content

rules; and the availabilifyresources to identifglevant informatioon other public health

organizatons 0 we b s i t e s extema sisnhrereasdd adordination of lesourde®

between organizatiovebsite could be a means of presenting evidence without dugplkedtdits.

A potential solution would be to have a thaidy public health organization on a national or

provincial scale manage the content and provide a central hub for the sharing of resources and links.
A provincial or national organization coulg fi@imally share tools or resources from individual

local public health organizations, but this would need to be adequately planned and resourced.

Organizations may need takadecisions abouitow to approach the relative lack of high quality
studiedo support the stated position on wind turbines and human health, including whether to
collaborate with other organizations as allies, potdntidilygnewresearchwhether to undertake

a new review of existing evidence, or to cite studies that ardirestigsapplicable. Resources that
are devoted to addresswigd turbines and human health maybeocavailable for other issties
such as teespond tatherlocalcommunity concerng/orking or coordinating with larger
organizations may beneans formaller organizationsttvia smalleresource bate address local

concern®n this potential health issue

4.4 1l imitations

There were a few limitations to this resdartttis chapteiThis analysis assuntedta we b si t e d s
positionon the health impact of wind turbifgsorganizationsauld besupported by evidence

and this evidenceowld becited on the websit€his assessmesxcluded specific types of

subjective evidence that may be used in some instances to determineighéopdiarnt, such as
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personal opinion or experience. Additionally, if the reasan fav e bpaesitidn erdtlse health
impact of wind turbines ultimately stemmed from values or inherent beliefs, this analysis would not

be able to address those aspects.

Theexclusioreriteria for organization websites excluded any wélhaitesgre housed on social

media websitef organizations used social media platforms exclusively for their content, these
websitavere not assesséids not known what proportiorf organizations exsgxclusively on

social media and how that would impact the results of this analysis. The exclusion of analysis of
social media components of websites also infers that another potential source of evidence citation
was not included ih¢ analydis although to do so may have generated some potential ethical
considerations.was only able to compare citation patterns on organization documents and not
social medipostingor individual user commentglidl notdirectlyassess how videgscial media

or news stories weeused as evidence, bdid documentheir presence or absence on the

websites.

Due to the scope of data, whévavebsitesvereinitiallyidentifiedand184 additional websites

were cited during the analysis, in dephacterization of the additional websites was not possible.
Similarlya qualitative analysis of §84individuakitedevidence sourcé® assess for quality and
grade on relevance to the topic of wind turbines and humanwasaltigt prformed dueat

resource limitationdssessing for scientific rig@nd peereview process quality concerns as
attributes for evidencesources may require further refined stratdgiedirect relevance of the
specific sources cited to the issue of wind turbindsiarah health was not captured by the
research tool noted that some of the experimertiadies dealt with animal modetsl that some

of the observational studies dealt with exposure to other sources of community noise. Further

characterization of tloeted evidence sources in terms of their relevance to human health impacts of
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wind turbinegould improve the assessment of the cited evidence sources. Furthermore, assessing
and gradinthe quality of theitedreviews (such asdicatingvhether they ftdwed the strict

systematic review or metaalysis methodologies) would additionally provide information on the
comparative quality of theview<ited. Additionally, nepeer revieweevidence sources were
problematic to place in a hierarchy, due to their heterogeneity and a lack of standardized means of

ranking or comparing these evidence sources systematically.

The direct relevance of each evidence source to the issue of wind turbines and human health wa
not codedRefiningthe hierarchy of evidenceitalude measurestbi relevance of the evidence
source to the issmeay be needed. This could be dorasbkigning a weight based on the

applicability to the context.

Excluding industry or commerciakmest websites from the analysis due to their potential for
financial conflict of interest limited the analysis to organizations without a direct financial stake in
the situation. Similarly, excluding political websites and doconagihtzve reducedthen al y si s 0
understanding of the role of political organizations in the determination of the health impacts of

wind turbines.

The website characterisation tool did not include a field for identifying the focus of the hosting
website to distinguish whethiee tontent on wind turbines and human health was central to the
organi zationds mandat e or asthissappadred to be align directlyt o f
with the organization tyipevhere this issue was a central of almost all community ghsitpsve

but was a small part of the website content for all academic organizations, eNGOs and public health

organizationsgvieasures of website effectiveness, reach, or impaatsemeot available.

Identifying evidence sources as predatory journaldreg haen flagged for issues related to

scientific rigour or qualityas difficult as it assumed that an external parasbessed the source
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for its rigour and made its findings easily availaBlpossible that predatory publishers or low
guality eddence sources were not flagged as such due to lack of available previoldascnggiay.
secondary quality assessmentfstegach evidence sounmild help flag publications with quality

concernsbut may be resource intensive

For some websiteswhs difficult to identify dates of creation or of last update. The website dates
were analysed based on the available data, but data were missing for some of the websites. It was
also unclear for many websites what information was updated or inclpeefiatisies, making

it difficult to retrospectively assess how cited evidence sources changed over time.
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Chapter 5:Social Network Analysis ofOrganization Website Citations of Other

Websites and Evidence Sources Related to Wind Turbines and Human Hdmlt

5.1 Objective
The objective othis chaptewas toassess the pattern of citations or linklsa@evidence used by
community groups and public health organizettsiteto determine whether the patterns

differed between the twypes of organizationfObjective 2)
5.2Methods

5.2.1 Data Collection and Affinity Matrix Development

Using the data collection tool described previously in Chapter 4, each of the inCladadi&7
organizationvebsitesvith content on wind turbines and human héwthéta about its links to

other organizations and evidence sources recorded. A matrix table representing whether a given
organization linked to another was created. This citation table included the original list of unique
organizations on the vertical axi$ @ list of organizations including additionally identified
organizations on the horizontal a.each cell on the tapleindicated no citation and 1

indicated a citation. This table was converted into an affinity matrix by including the additional
organizations on the vertical axis and recording O for all of these additiored tedsaffinity

matrix only included directed ties from the original 67 organization websites to other organization

websited-or the purposes of the social network aisalgll ties were considered directed.

| created a second sepamagdrix table for eaatf the 670organizationvebsiteso each unique
evidence source, where the vertical axithev&3organizationvebsites antthe horizontal axis was
the citecevidence soursd-or each cell on the table 0 indicated no citation and 1 indicated a

citation.This matrix was converted into an affinity matrix by havitd thiganizations listed on
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the horizontal axis and the ciexidence sources also appeaheivertical axibut recording 0

for all of their cells as only citations (directed ties) from the 67 weltbgemsvidencsources were
consideredh this matrixThe relationship data betwesach of the 6@rganizationvebsite were

alsoplaced irboth affinity matricesvhere all organizations were listed on the X and Y axis and the
presence of a link/citation was indicated with 1 and the absence of a link/citation was indicated with
0.For analysis of the bipartite network of citations from tbeg@nizations to evidence sources,

these cell s were all/l converted to 6006 for the

Additional matrices were created from the original matrices to assess aspects of the evidence citation
network and organization citatimetwork by removing columns or rows according to additional
variables found in the website characterization tool. This included removing all organizations from
the organization citation matrices other thamtiti@l 67 organizations of interest, to aralyow

theinitial 67 organizations relate to each other, as well as removing the academic organizations and
eNGOs, and additionally comparing only icéenmunity groups and irdeublic health
organizatiometworks. Additionally, the organization citatiatrices was converted into adjacency
matrices that only included CanadianAG@madian organizations, organizations that were included

as allies at least once, and organizations that were cited as supportive evidence at least once.

In terms of the adj@ncy matrices that dealt with evidence citation, additional matrices were created
from the original matrix based on node attributes by removing the academic organizations and
eNGOs, including only highly cited evidence sources (evidence sourcesdied \aefeast 2 or 3

times) andcitationsby evidence type, including-$yes of grey literature. Adjacency matrices

were created using only pesiewed and ngpeerreviewed sources to distinguish between the

two types of sourceas well as an acgacy matrix that contained only high level evidence sources

75



as per the hierarchy of eviderge adjacency matrix that included only evidence with quality

concerns was also created.

5.2.2 Data Analysis and Graph (Sociogram) Development

The data was assed in a different order than the previous chapter, as organization citation data
were assessed before evidence citation data. A preliminary analysis of the social network of the 67
groups identified was performed first, followed by subgroup analyg@snmation type, and then

an assessment of the relationships with other

nodes) network between the 67 organizations and individual evidence sources was assessed last.

The data wasfirst represented viallyas a networldising a data mapping software program, where
the nodes erecolourcoded to distinguish the differg¢ypes of organizatierand types of

evidence. A visual analysisaone toexamindiowthe patterns diffeDescriptiveneasurefor

the network as a wholerecharacterisethllowed by measures for networks only including a
subset of the nodes suctpablic health organization websitesnmunity groupvelsites or

evidence that had been cited more than once or twice

The observed pattemgreassessl to see whether (hypothesis 1) organizations of each type
tencedto cluster together, (hypothesis 2) public health organizatiedtderidster with different
sources of evidence than community groups, and (hyp8jhbsigjuality of evidence with which
public health organizations and community groupsdendliustemwere differentSocial network
analysis routin@gereused in th&® with additional modules (igraph, statnet and SNA) to test these
hypotheses. The datvere assessed with social network analysis using eitheodeoaea two

mode (bipartite) network model where nodes represent either organizations or evidence sources.

Ties between nodes were directed.
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Block modelsind cluster dendrogramsre usetb characterize the pattern of connections seen in
the social network to understand the underlying structure of the network and identify structurally

equivalent nodes and their roles in the network.

The attributes for the different organizatemd evidece sourcewere recorded on separate Excel
datashesin CSV formatt-or the purposes of social network analysis;sEosenal surveys as a
subset of observational studies without controls were considered as a separate class of evidence
source due to #ir frequent citatiof.he adjacency matrix rows and columns were labelled by
unique ID numbers. For each unique ID number, attributes such as the orgarpeadiod

additional characteristics as descitb€thapter 4 were includedsaparate coluranTwo of the
community group websitdsatbelonged to advocacy organizations for a specific disease (epilepsy),
wer e cl adsihf iNeGIO 6a sf od $odadinetwork amalpsis aseheyodiffered in

purpose and context from the other communayjes.

The data were collected on a spreadsheet using Microsoft Excel 2010 (Version 14.0.7i85.5000).
affiliation matrix data tables were converted to a CSV file and amsahgsthtistical software R
version 3.4.0 (2004-21) Platform: i38®&64mingv32/i386 (32bit), and R Studidersion

1.1.383I usednultiple additioal modules on R, including therstatnodule, the SNA (social

network analysis) module and the igraph module

The affinity matrices were imported intasRCSV filewith the supplaental SNA, stanet and

igraph modules loadedo Ras needed he relationships between the nodes were mapped using
igraph and thadditionahetworkcentrality measwgesuch as degree (mean degree), density,
diameterclosenesg,igenvectormeciprocityassortativity anoetweennesgiere assessed with SNA

and igraph.
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Each adjacency matrix vpéstted on a separate grgpbciogram) with all nodd$ie nodes on the
graphs were cologodedbased on the organization or evidence typefaiteshdabilitpurposes
and to indicate attributé@he initial sociograsto describe the network used a uniform node size
for all nodesSeparate sociogrameremade where the nodegesvas representdyy its total

degree (number of tiesdofromthe node).

The & websites identified meeting the inclusion criteria were first assessed as a unimadal network
All ties were considered direcesdheties represented links from one organizatebsitdo

another that may not be reciprocated, as well as to orgameasite or evidence sources that

were not assessed for further iés. initialnetwork included ties to and from all of the 67

websites. The adjacency matrix with the additional organizations was assessed with the original 67
websites as a unimodatwork with directed tieBhe adjacency matrix with the 67 organizations

and the evidence sources were assessed as a bipartite (two modes) network with directed ties. A
version of this evidence citation matrix was created that included the ties bgawezaibms for
visualization purpose@wever, the analyses of the data were done solelynatrilvevith

bipartite ties between organizati@bsite and evidence.

Additional adjacency matrices were cregiad the website citation characterigsdsscribed
previouslysuch as citing as supportive evidence or as allied organizations for organizational ties, or
guality concerns being present with evidence sdorcesate subsets of the netwdtese

additional adjacency matrices permittedréaion of sociograms which represented the impact of

the website citation characteristic of interest. The website citation characteristics were also used as
attributes for the nodes in specific sociograms, where the network structure did not adhange but

colourcoding of the nodes allowed visual analysis of the network by website citation characteristic.
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For the assessment of thimationof higherevel ofevidencesourcesadditional adjacency matrices

were created for citations of both higher awéievel ofevidenceourcesin addition to the
specificcategory of reviewhe category ofigherlevel ofevidencéncludedstudy designs ranked

higher in thénierarchy of evidence (experimental studies and observational studies including cohort
studies and crosgctional surveys), reviews were considered separately, deddosfevidence
represeted the remaining categori®s.additional adjacency nmatsias created to assess the

citation of grey literature, where the sociogram represented the different categories of grey literature

through node colour.

Centrality measures were calculated for the social networks. The concept of centrality in social
networks describes whether a specific organization can be found to be central to others, either
locally (to its neighbours) or globally (to the network as a whole (Scott, 2013)). Local point centrality
describes measures of whether a node has a large nuwabeediions to other neighbouring

nodes, whereas global point centrality describes whether the node has a strategically significant poin
in the network (Scott, 201Begree centrality is a measure of the number of ties a node has to

other nodes in ite®tal environment (Scott, 2013). Degree centrality can be calculated in terms of
total number of ties to other nodes, as well as differentiating between incoming or outgoing ties in
directed graphs (Scott, 20E3}listinct measure of centrality is betwessinwhich describes the
proportion of paths from one node to another within a network that must pass through a specific
node. Betweenness describes dependencies on nodes and the role of nodes as intermediaries in a
network (Scott and Carrington, 2011ttS2013)Closeness centrality is a measure of the distance
required to reach all other nodea metwork from a specific noéstimated closeness used

diameter as the cutoff distance to allow for calculations when nodes were not connected into the
greder networkEigenvector centrality assesses forrhoeh a given node is connected to other
influential nodes in a network.
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Network neasures were used to describe the properties of the network. Density is a riieasure of
level of linkage among pointsaigraph like a sociogram (Scott, 2013) and is calculated by dividing

the number of ties between nodes in a graph by the number of potential ties between all pairs of
nodes in a graph. Density can range from 0 (no ties between any nodes) to 1 (@ll nodes ar
connected to each othérhe diameter of the netwdrkhe greatest distance between any pair of

nodes (Scott, 20fwas also measurddhe centre of the sociogram can be approximated with
eccentricity scores, if presémecognized thatetwork measusdgor any analysis that includes
organizations or evidence sources beyond the 67 organizations that met the inclusion criteria will be
lowerdue to the exclusion of ties from the other organizations or evidence sources from the
analysis. In general, asdize of a network increases, network measures such as density or centrality

will be smaller (Scott, 2013).

Clique and community detection were performed on the adjacency matrices in R using SNA to
classify websites that bejdo specific subgrouf@ockmodelsand cluster dendrograms

algorithms were used in R using the statnet module to assess for structural equivalence between
nodes in the networks. Structural equivalence describes the situation where two nodes in a social
network have identical relai@bties to and from all other nogeaust & Wasserman, 1992)

Cluster dendrograms are tree diagrams that illustrate hierarchical clustering of nodes from a social
network.The block models were presented agarasaciomatrices and show the presence of

structurally equivalent clusters where the density for the cluster is higher than the average density for
the networkScott, 2013)n these image sociomatrices, a cell with a structurally equivalent cluster is

coloured black and a cell without a structurally equivalent cluster is white.
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5.3Results

5.3.1 Assessment of the 67 identified organization websiteish content on wind turbines
and human healthnetwork
The links between the 67 identified organizatdnsite were assessed and the results of this social

network are presentedrigure3.

Figure 3. Sociogram representing the network between the 67 Canadian organization websites with

content on wind turbines and human health by organization type
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The overall network between the 67 organization wéizsit@parent clustering of the websit

by organization tyg€igure3). Two eNGO websites were completely separate from the network.
Visually, the community group websites appeared to predominantly connect with each other. Public
health organization websitepeared to connect with each other as well as eNGO websites. One
academic organization website appears to be connected with all the other group types. When degree
(the amount of ties to or from an organization website) was included in the visualikation of t

social network through node size, a number of community group websites appear to be highly
connected to otherBkifured), where in this sociograieast four community group website

nodes were substantially larger than others, and two public health organization websites and one
academic organization website also demonstrated larger node size. Degree and the position of nodes
within the network ilktrated the relative importance of the nodes to the network. In this network,

four community group websites, one academic organization website and two public health
organization website apparger and central within the network. The community graigs no
appeagdlarger than most of the nodes for the other types of organizations. The community group
portion of the network appears more densely connected than the portion of the network with the

nodes from the other organization types.
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Figure 4. Sociogram representing network betwe&aéédian organization websites with content

on wind turbines and human health by organization typeodd#lsize representidggree

e Community Group

e Public Health Organization
¢ Environmental NGO

¢ Academic Organization

In this soal networkthe man degreghumber of links to and from a websita}9.19
Comparing theefredistribution between nodeserall most nodes had relatively low degree
measure@neaning fewer links to and from the webgitg)a small number had higllegredsee

histogramn Figureb, Figure6 andTablel?). In examining the 10 organization websites with the
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highest overall desggr measurémeaning the largest number of links to and from the welnsist)
(7/10) were community groups, followed by public health organizations (2/10) and an academic
organization (1/10). The top three community gveelpsites had a balance betwesoming and
outgoindinks(32:8, 26:20; and 13:20 respecfivalyd represented provincial or national level
organizationslhese organizations appear to have a central role in the neterquiblic health
organizationvebsite with larger degreeerealso provincial or national, and had a higher
proportion of incominginks (26:0 and 17:3 respectivaiyere they were cited by other
organizationvebsite predominantlyrhe local community growgbsite in the top 10 of all
websites had a higher ppgjon of outgoindinks (8:18; 3:19 respectivelydl tended to link to
other organizatiowebsite rather than being cited by another organiaaébsiteThe remaining
community groupvebsite were provincial in nature and had either a high propafrtra@oming
links (19:2jor an organization whose role was to host evidence resowrdedance between the
two (8:8)or another provincidvelorganizationThe academic organizatieebsite

predominantly had outgoitigks (18:13s it cited othesrganizationvebsits in its content
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Figure 5. Degree distribution in sociogram for the 67 organization web#itesntent on wind

turbines and human health
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Figure 6. Cumulative frequency by degree for the social network of@lam&dian organization

websitesvith content on wind turbines and human health
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Table 17 Degree measures for@@nadian organizatiaebsitesvith content on wind turbines

and human healthith total highest overall degree

Organization Type Indegree outdegree | All degree
Community Group 32 28 60
Community Group 26 20 46
Community Group 13 20 33
Public Health Organization 26 0 26
CommunityGroup 8 18 26
Community Group 3 19 22
Community Group 19 2 21
Public Health Organization 17 3 20
Academic 1 18 19
Community Group 8 8 16

Using estimateclosenedshe reciprocal of the sum of the shortest paths from one node to all
other nodes in the networg a global measwfecentrality found thatrovincial or ational
community groupvebsite were central to the network (5 of the 10 highest scores),tawd tha
localcommunity groupvebsits, one academic organizataisite oneprovincal public health
organizationvebsiteand one national public health organizatiebsitevere in the top 10 highest
ranked organizations (Seblel8. These organizatioogerlapped witthe organizations with
the highest degree centralitye mean estimated closenesOvea®)3. The mean distance for the
network, which is the mean ruen oflinks to gé from onewebsite¢o another, wa2.2. The
reciprocity measure for the network W&, which showthat approximately one third of the
networkwebsitepaiis with directedinks hadlinks to and from eachebsié. Assortativity is a
measure within a network for the preference by which a node will connect with other similar nodes.

In this network, the nominal assortativity by group typ6.#as
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Table 18 Top 10Canadiamrganizationvebsite with content on wind turbines and human health

within the network of 67 organization web$iyesstimated closeness scores

Organization Type Estimated Closene&H|)
Community Group 0.0044
Public Health Organization 0.0042
Community Group 0.004
Public Health Organization 0.004
Community Group 0.004
Academic 0.0040
Community Group 0.0040
Community Group 0.000
Community Group 0.0039
Community Group 0.0039

The trangivity of the network was also measured, wherditriynsepresents situations where a
websié thatinksto anothewebsié with directedinks to and from thewvo webs#swould also be
connected with a thindebsié with directetinks as a triafl.e. three websites all link to each other
in perfect trasitivity) Tablel9demonstrates the 16 potential classes for these threeanddegy

a small number (7) hpdrfect tranfivity

Table 19 Transiivity of the network of 6€anadiarganizationvebsite with content on wind

turbines and human headth represented by the Triad Census (16 potential states)

Triad Census X
003 A, B, C, empty triad 34482
012 A>B, C 8758
102 A<>B, C 1604
021D A<B->C 487
021U A>B<-C 738
021C A>B->C 434
111D A<>B<-C 411
111U A<>B->C 362
030T A>B<-C, A>C 155
030C A<B<-C, A->C 9
201 A<>B<->C. 278
120D A<B->C, A<->C 34
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120U A>B<-C, A<->C. 60
120C A>B->C, A<->C 35
210 A>B<->C, A<->C. 51
300 A<>B<->C, A<->C, completelgonnected 7

The mean estimated betwasess for the netwk wa$3.8i where betweenness measures the role

of nodes as intermediaries on the path between two otherTradide?0 presents the top ten

websites by group type and betweenness score. This list of the tagté® byebetweenness

scores hadimilarities to the other measures in terms of the appearaogemfnorganizations (3
provincial and 1 national community group, and 1 provincial public health organization). However,
thelist variedby the presence of atdist academic organization,eaGO and two local public

health organizations.

Table 20 Top 10Canadian organization websites with content on wind turbines and human health

within network of 67 websitbg betweenness score by organization type

Organization Type Betweenness

Community Group 1303.93
Public HealttOrganization 763.04
Community Group 456.35
Community Group 372.89
Community Group 260.52
Academic 230.27
environmental NGO 99.04
Community Group 93.06
Public Health Organizatio 83.01
Public Health Organizatio 80.60

The density for the sociogram of tieéwork of thes7 organizaon websitesvith content on wind
turbines and human healtas0.0r(0i where density is the number of ties in a graph divided by the

number of potential tie$his measure identifies that theee fewlinks between most
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organizationvebsits in the networlDensity measures were expected to be low given the size of
the network and the likelihood that many nodes would be unconhketdmeter of the
netwak was 6 (when excluding the unconnewstdkies). The eccentricityesults for this

sociogram did not indicate that ampsieé was central to the sociogram, as 20 websites were

equaltlryaldédc esni t h an eccentricity of 3

Figure 7. Sociogram d67 Canadian organizatioesitesvith content on wind turbines and

human healtby position on human health impacts of wind turbines
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(Figure))y websi tes that were characterized as takin
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to human healttverefound to beclusterd on oneside of the network, whereas those that were

characterized as vi ewi n g clusteradth the atherbwitmtees as ono
ouncleard® websites found dispersed in the net
organizationtypggher e community groups and Oharmful d a

har mful 8 appeared to be consistent.

Clique @tection on theetwork of the&s7 websiteslentifiel four cliques with 6 members each,
representing a total of nine different oizgtions in different clique configurations. Three of these
nineorganizationvebsites were present in all four cliguesprovincial community groups and

one regional community group. Three community groups were present in three of the four cliques
with six members (one provincial and two local contyrgroups). The three remagwebsites

were present each in one of the six member cliques (one provincial community group, one
provincial public health organization and one national public healthatigga)ttryure8 slows the

members of the six member cliques in gold and the rest in grey.
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Figure 8. Clique detection (gold) in thetwork of67 Canadian organizatisrebsite with content

on wind turbines and human health

Community detection algorithidentifiedcommunitie®f websitesvithin the networkFigure9),

where the majority of nodes beledtp a single community and representostlycommunity
groupwebsites with some public health organization websgitemaller number of websites were
outside the community and represented a mix of eNGO and public health organization websites.
While a fewvebsies appeadoutside 6the community, the majority wayositioned within the

larger communiiy even if they weridentified as a separate community by the circle surrounding

the node
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Figure 9. Community detection within thetwork of67 Canadian organizatiaebsitevith

content on wind turbines and human health

When community identiftion was done using @ropagating label meth(igurel0), the
communities within the graph appeedo vary. In this graph nodes 24 &ddacadenai

organizationvebsite) appe&dcental and between the communitieslic health organization
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websitsand eNGOwebsite were ontheright side othecommunity iraseparate group with
some overlap tthegreater community, whereas community grelpites were almost all

clustered on the left side of the graptis method more clearly demonstrated differences between

the websites by organization type.

Figure 10 Community detection metwork of67 Canadian organizatiaebsite with content on

wind turbines and human heal#fing propagating label method
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When usinga@mmunity detection based on greedy optimization of mod(Haguyell), all public
health organizatiomebsite but one (red 3@nd both academic organizatiebsite wee found

in the greemodesThis graph suggested that there asaommunity of community group websites
(grey) that is closdigked, with a few more peripheral community gnaiysite in yellow anced.

Two eNGO website wee outside of the netwofhite)

Figure 11 Community detection ofetwork of67 Canadian organizatiarebsitesvith contenbn

wind turbines and human hedittsed on greedy optimization of modularity




Sociograms were createdtiha ties between community groups and the ties between public health

organizationto visualie the network by group tygedurel?).

Figure 12 Sociograms representing networks of links between a) community group websites and b)
public health organization websitéh content on wind turbines and human hesdth

subcomponents of the 67 identified website networks.

a) b)

*+ Public Health Organization

+ Communi ty Group

The sociograr(Figurel2a)representinthe network ocommunity groupvebsits demonstrated a

single organization website withwchlarger degree than the other websites, in addition to four

other websites thatdha proportionately larger degiidgs showed that the network was

dominated by a five community group websites where one website specifically played a central role.
The sociograr(Figurel2b) representing public health organizations had three organizations whose
websites had a larger degree compared to most other public health orgarmsnhensork of

public health organization websites app@aoeel diffuse and less centralized than the community
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group website networ&entrality measures for the 67 websitganktand the two subcomponents

wee summarized ifiable21 Direct comparison of some of the measures was not informative, as
some of the measures like densteg dependent on the size of the network. The diameter of the
network was similar between the two subcomponents graphs. The mean degree was higher for
community groups compared to both the 67 website network and public health orgafeations.

public healt organization website network had substantially lower measuag@tweenness,
mearncloseness and reciprocéapnd higher mean Eigenvector scooegpared to the community

group websites netwoikhis suggests that the social networks of the comnyrgumitp websites

compared to public health websites were different in terms of the network characteristics, where the
social network of the community group websites was more dense, and had liekfpbetaken
websies,andwherethe social network ke on public health organization websites was more likely

to havewebsies with high Eigenvector scofwsbsites were more likely to link to influential

websites within the network, but that websites were less likely to be in a path of links from one
webdte to another, the paths between websites were longer and websites were less likely to link back

to a website that had linked to it

Table 21 Centrality measures summary for 67 website networks and subcomponent networks of

communty group and public health websites

Organization| Mean | Density | Reciprocity] Mean Mean Mean Diameter| Assortativity|
Type Degree Betweennes| Closenesy Eigenvector

All 67 9.19 0.0r0 0.2 63.8 0.000% 0.22 6 0.8
websites

Community | 10.8 0.4 0.44 35 0.00B 0.33 4 N/A

Group

Public 2.89 0.0% 0 4.28 0.0042 0.43 4 0

Health

Organization
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Block modellingo assess for structural equival&eteeerwebsiésin the networik meaning that
organization websites have similar positions and roles within the 6 het@lwife demonstrated

that structural equivalence was found between a number als({fegsitel3andFigurels).

Figure 13 Block modeimageof network of67 Canadian organizatiarebsits with content on

wind turbines and human healiith cluster demdgram

|
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s
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Figure 14 Cluster dendrogram of network of 67 Canadian organization websites with content on

wind turbines and human health
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The block model artie cluster dendgram showed multiplevels within the network where
websites had structurally equivalent balesd on their affiliations with other websltes.
provincial and national community group websites (13, 4, 17) were separate, with 4 and 17
occupying a similar lev&h academic organization website (24halsds own level, and two

provincial/national public health organizations (12, 15) have a similar role. The majority of the
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websites, including community groups and public health organizations, were at a similar lower
hierarchicdkevel. The block modielty was able to identify websites that had a role distributing

information and coordinating at a regional or national level.

5.3.2 Assessment @ocialNetwork of 67 Canadian Organization Websites with Content on
Wind Turbines and Human Health with Additi onal Organizations
Once the structure and features of the 67 organizatiomstwe@k had been determined,

sociograrmwith the additiondl84 citedrgarizations weralso createffFigurels Figurel6).

Figure 15 Sociogram afietwork of67 Canadian organization websites with content on wind

turbines and human health with linkaltother184organizabn website citations

® Community Group @
® Public Health Organization ®
Environmental NGO
® Academic Organization
¢ Industry
Government
Health NGO
Unclear
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Figure 16 Sociogram of network of Canadian organization websites with content on wiesl turbi
and human health with links to all other organization website citdigzasode size

relates to degree
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Thesociogrami Figurel5andFigurel6represeteda networkwith a total of 251 websites
where the initial®websites linked to an additional 184 websites.adtisenall84 websites
were from a variety of organizations: 2 acaderdicomhZnunity group, 7 eNGO, 22 government,

2 health NGOZ21 industry, 5 public health organizations and 3 that were urttledin&s to the
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organization website were dé&ederacommunity groupvebsitesvere foundo havemuch higher
degrees than the majority of websitied these represented provincial or national groups that
expressed concerns over wind turbanelshadh high number of links to the organization website
Community groupvebsite appeared to have a high degree of connewithity the networkOne

of the academic organizations had a high degree due to its nuimkeeroft o ot her or gani
websitesMost public health organization, eNGO and academic organizsltgite appeared to

be more peripheral to the network. Five public health organizhteesNGOs, two academic
organizations and one government webadaelatively largergtees in the netwo(kigurel6).

This networlonly representdtie pattern oflirected unimodaies between websites as determined
from theoriginaly included 67 CanadiarganizationvebsitesTies from theadditionall84
organizationt other organizationgere not included in the analgsishese websites were not

characterised by the website characterisation tool

Figure 17 Block model image (sociomatrixjlefnetwork of Canadian organization websites with

content on wind turbines and human health and other cited orgameatsasd
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Figure 18 Cluster dendrogram of the network of Canadian organization websites with content on wind turbines and human health and

other cited organization websites
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When assessing for structural equivalence udouk anodeimagegFigurel?) andcluster
dendrogramHigurel8), there were similar results for the original 6gitge in terms of specific

provincial and national organization websites having structural equivalence by organization type, as
well as local organizations having structural equivdleadgock model image suggested that

there were structurally equaveiinodes with the origir@/ organization websité&ost of the

additional cited websites were structurally equinatigg that were low in the hierarahgt

formed the majocomponent of the dendrogram. A few of the additional websites were $yructural
similar to each other and were higher on the hierarchy within the cluster dendrogram, including two
American national community greugne European regional community group, a website based on
Nina Pierpontdés Wi nd Tur benvirenmé&talmihisty mebsite, ans e ar ¢
a prewind turbine websitelhis entails that the pattern of links within the network were similar for

theseorganization websites.

Additionalsociograms created to assess the impact of the website citation characteristics on the
networkincluded a visual representation of fd@madian websites in the netwBrgurel9and
Figure20), subnetworks based on allied citation staimsré21andFigure22andd c i t ed a's
supportive evidengstatugFigure23andFigure24). Figurel9andFigure20presented two
sociograms that visuatizeow the 67 websites link to RGanadian websites in the network. A
specific community group website had many links to websitesGdmeaxfian origin, and other
nodes also appeared to have a multipkCaoadianvebsits. Five norCanadian community

graup websites, one n@anadian government website and onélamradian public health
organization website were centrally located in the network, as demon§kigaieghwhere node
sizewas represented by degree. The remainder éZaoadian websites were peripheral with one
or two ties to the network. The majority of 1@amadian websites that were linked to community
groups were also communityupavebsites. The nd@banadian links from the other types of
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organizations tended to vary and represented multiple categwgasinitionvebsites. The
centrality measures for this network were similar to those of the network with the 251 nades as see

in Table22

The sociograms Figure21andFigure22represented the network when only ties between

organi zations that were classified wosk 6l inked
represented 122 websites where 120 are from community groups, 1 is an eNGO and 1 is from an
organization with an unclear classification. All other websites (including all academic organizations,
public health organizations, industry, and governwesathot connected to this network. The
indegredlinks to a websit@) this network fowebsitesncluded in the connected component

ranges from-b, where a single organization has an indegree of 5, three organizations have an
indegree of 3, 17 organizatwebsites haan indegree of 2 and 101 organizatiesite hal an

indegree of 1. Two commtngroupwebsite had large outdegréksks from a websitef 82 and

47 respectively, one had an outdegree of 11 and the remainder had an outdegree of O, 1, or 2. The
impact of the outdegree on the network can be sEegune22 where three community group

website hal visiblymuchlarger node sizes. Out of the 122 nodes in the allied subcomponent

network, 34 of these represshwebsites in the iginal 6organizationvebsites and the remaining

88 websites were from the additional cited organinagimsite. Although the additional cited

organi zationsd websites were notwelsisathisact eri ze
network dos illustrate that within the websites included in analysis that a small number of websites

link to other organizatiomebsite as allied organizations.

The sociograms Figure23andFigure24 demonstratka subcomponent network of nodes where
each node representsaganizatiowebsite that hasted another website as supportive evidence

or a website that has been cited as supportive evidence. This subcomponent network had 108 nodes
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and 8 of categories of organization websites, where §62%Bvere community group websites.
This network subeoponent shows community groupbsits clustered on one side of the

network and academic organization, public health organieit®®website and the websites

that they citgas evidence on the other side of the network. There are a few nodes that appear to
bridge the sides of the network, including two public health orgamizdisis, one community
groupwebsite and one academic organization welbtkséeyise the netwodppeared to have

clustered by organization type. Gitedorganizationvebsite typeappeadto differby the citing
organization typavhere more industry websites, government websites, eNGO websites and health
NGOswee cited by the necommunity grop websites, whereas the community group esebsit
predominantly citeother community group websites, with two industry websites, two government
websites, two eNGO websites and a single public health organization website cited by the

community groupvebsiteaspect of the network.
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Figure 19 Non-Canadian webstgin the networlof Canadian organization websites with content

on wind turbines and human healtth standard node size
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Figure 20. Non-Canadian websitesthe network of Canadian organization websites with content

on wind turbines and human health with node size by degree
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Figure 21 Sociogram of network with 26dganizationvebsitesvith content on wind turbines and

human healtby cited as allied orgzation website characteristic
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Figure 22 Sociogram of network with 251 organization websites with content on wind turbines and

human health by cited as dlleganization website characteristic with node size by degree
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Figure 23 Sociogram a251 organization websites with content on wind turbines and human

health withies to websites characterised as 'cited as supportive evidence
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Figure 24. Sociogram of 251 organization websites with content on wind turbines and human

health with ties to websites characterised as 'cited as supportive evidence' with node size by

degree
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Table 22 Centrality measures and characteristics summary for the né&Vvookganization
websites with content onnaliturbines and human heaittbfworks wititheadditional 184

websites, and networks based on welisit@nattributes

Sociogram | Mean | Density | Reciprocity] Mean Mean Mean Diameter| Assortativity
Degree Eigenvector Betweennes] Closeness

All 67 9.19 0.070 0.2 0.22 63.8! 0.000%3 6 0.8
websites

67 websites | 5.39 0.011 0.14 0.092 96.80 3.6e05 |7 0.32
+ 184

additional
websites

Websites 1.44 0.0029 | 0.011 0.083 10.73 1.8e05 |8 0.34
cited as
supportive
evidence

Websites 3.35 0.016 | 0.011 0.19 24.94 9.9e05 |8 0.34
cited as
supportive
evidence
major

component

Websites 1.19 0.0024 | 0.067 0.056 1.96 1.61e05 | 4 0
linked as
allied
organization

Allied 2.42 0.0099 | 0.067 0.11 4 0.00011 | 4 0
organizations
major
component

67 Websites | 6.80 0.024 0.20 0.14 96.28 0.00016 |7 0.40
+ links to
non

Canadian
websites

The centrality measures for the original 67 organization websites network, the expanded network

with the 67 websites and the additional 184 websites, as well as for the networks that were
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developed based on thebsitecitation characteristics were sunuadrinTable22 These

centrality measures were used to describe the networksThalwmmtrality measui@sd

characteristidsr the network of Canadian organization websites with content on wind turbines and
human health with citations of additional organization websites showed larger diameter and lower
degree, density, reciprocity, mean Eigenvector score, assortativity @husaress compared to

the initial network of 67 websitbean betweenness scores were lower for all networks compared

to the initial network of 67 websites other than the network which included ties only to non

Canadian websites. Analysis of the mal@mosmponents present on the sociograms using attributes

of 6cited as supportive evidenced or O0include
mean betweenness scores, which was likely due to that assessing only a subcomponent of the graph.
Thelower centrality measures and characteristics observed when comparing the networks with the
additional organization websites compared to the network with the 67 websites are likely related to
the increased size of the network and the absence of dagdits dniginating from the additional
organization websites. Thus, interpretation of the network characteristics was limited to the
relationships within the Canadian organization website network and its directed ties out of this

network.

5.3.3 Assessmerdf Network with Evidence Citations
The structure of how the different organization websites cited evidence sources was visualised in a
sociogramKigure25). This twemode network included a large subcomponent with most (53/67;

79%) of the organization websites and evidence sources (582/584; 99.7%).
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Figure 25 Sociogram of the 67 Canadian organizations with content on human health and wind

turbines linking to evidence sources listed by organization type and evidence type
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Centrality measures were calculated for the socidgale2d), which showed a mean degree of
3.16 and a density of 0.00&#4ere only ties frothe 67 organizatiomebsites to evidence
source8 and not from evidence sources to website ather evidence sourfiewere included

within the networkThe sociogram includes many ties (citations) of evidence sources that were only
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cited once433584; 74%) These single citation evidence sources provide additional context and
support for the mue of the impact of wind turbines on human health, however they are not
otherwise connected within the netw®tie majority of the community group websites appeared
to cluster on one side of the network, while the public health organization webartes tappe
cluster on the other, with some mixiegwween the organization typethe centre of the network.

A few organizatiowebsite had citation numbefsutdegreethat were much greater than the mean
of 15.5 citations per websites, includmgcadeic organization webs{@38 citations), two public
health organizatiomebsite (97 and 92 citations respectively) and one communityvgtmsife81
citations)These websites had undertaken extensive review of the subject of wind turbines and
human halth, and the number of citations reflectbteadth of theicomprehensive reviewse
distribution of ties to and from nodes in the sociogram was represented by a hidtaguesfan

The network of organization website citations was also visualised using degree for node size to show
the relative contribution of each website or evidence source to the rfeguoeR7). Overall,

most nodes had few ties to or from theide When degree is visualized in the sociogram through

node sizéFigure27), a small number of organization websites domith@t@®etwork.
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Figure 26. Histogram of degree distribution for 67 Canadian organizations watisitestet

on wind turbines and human healthtion of evidence by type of degree (in, out or total)
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Figure 27. Sociogram dhe citation of evidence by & Canadian organization websiiés

content on wind turbines and human heuiltih node size reflecting degree
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For comparative purposése sociogranin Figure28illustrates thaes between the 67
organizationvebsite with content on wind turbines and human healtivell athe ties from these
organization® theevidence sources\isualis¢he organization website to websge

concurrently with the website to evidestoeces ties. Further analyses of the evidence citation data
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were done solely with organization website citations of evidence sources, as the network of

organization links were previously assessed

Figure 28 Sociogram with all €Zanadian organization websites with links to each organization

and evidence source categorized by type
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When evidence sources that were cited only once or twice were,dkelpaddtrns of citations

were easier to discégee the sociogramdHigure30andFigure32), and the proportion of
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websites that were excluded from the main neteorgonent remained consisied#d/67 (21%)

were not part of the network when considering all evidence source@lI%6reémained apart

when excluding sources with only one citation; and 15/67 (22%) were separate from the main
network component when evidence sources witbrtieavercitations were exclude&tbciograms

that represented degree by node size contindethtmstrate the impact of a smathber of

nodes in the network (Seigure31andFigure33). Grey literature, reviews and cresstional

surveysvere the most frequently cited types of evidence, representing 21 of the top 25 (85%)
highest cited (7 or more citations) evidence sources in th&k etsval{ SeeAppendix 7: Most

Frequently Cited Evidence Sources by Organization Websites with Content on Wind Turbines and
Human Health Overall and by Organization Typthe details of citation counts by evidence
source)When assessing for structural equivalency for the network formed between the 67 Canadian
organization websites and the evidence sources that were cited more than twicestesing a clu
dendrogramHigure29), evidence sources were found to fall into two broad diwvidianis

included website nodes clusteredrggnization typ&he structural equivalence between websites

that were of a provincial or national scale observed in the previous dendrograms appeared to persist

in this dendrogram.
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Height

Figure 29 Cluster dendrogram of Canadian organization veabiitecontent on wind turbines

and human health evidence citation for sources with more than two citations
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Figure 30. Sociogram of 67 Canadian organization websites with content on wind turbines and

human health edénce citatioby categorfor sources with more than one citation
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Figure 31 Sociogram of 67 Canadian organizatiositegtcitation of evidence sourogs

categoryvith more than one citatiovith node size by degree
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Figure 32 Sociogram of 67 Canadian organization websites with content on wind turbines and

human health evidence citation by category for sources cited more than two times
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Figure 33 Sociogram of 67 Canadian organization websites with content on wind turbines and
human health evidence citation with more than two citations by category with node size by

degree
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Additional sociograms that used only community group website evidemcecaly public

health organization website evidence citation were created to examine the citation of evidence
sources that were cited more than two tiFigare34, Figure35, Figure36, andFigure37). These
networks which were comprised solely of community group websites or public health organization
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websites showed that a small subdbeokebsites and evidence sources had a larger degree within
the networks. The type of frequently cited evidence was similar comparing community group and
public health organization websites, although the specific sources that were cited varied by the

organization type shown.

Figure 34. Sociogram of Canadiarganizationvebsites with content on wind turbines and human

health evidence citation by evidenceftypsommunity group websites only
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Figure 35 Sociogram of Canadiarganizationvebsites with content on wind turbines and human
health evidence citation by evidence type with node size representirfigr degnesunity

group websites only
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Figure 36. Sociogram of Canadiarganizationvebsites with content on wind turbines and human

health evidence citation by evidenceftypeublic health organizations only
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Figure 37. Sociogram of Canadian organization websites witintconteind turbines and human
health evidence citation by evidence type with node size byatqgrekc health

organizations only
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The network centrality measures and characteristics for the networks ovglarsgibset of the

websites by organiza typewereprovidedin Table23 Given that the networks involved two
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mode directed data with no directed ties originating from the ewderoes, the values for

reciprocity, betweenness, and assortativity were all O fodémee citation network&imilarly the
diameter of the network wh$or all evidence citation networks. The mean degree for the networks
increased as only the maegfiently cited evidence sources were considered. The mean degree per
website was higher for community group websites compared to public health organization websites
when considering the citation of evid@niceespective of whether all evidence sources wer
considered, or only the subsets of more frequently cited evidence. The density of the networks
increased as the evidence citations were limited to only frequently cited evidence sources, however,
direct comparison of density measures between the nettlordsmmunity group websites and

the networks with public health organization wehs@enot possible given the differing numbers

of websites in the networks. Thean closeness and mean Eigenvector values increased in the

networks as the evidencetmtss were limited to frequently cited evidence sources.

Table 23 Network centrality measures and characteristics for networks of 67 Canadian organization
websites with content on wind turbines and human health by evidencéyitatadion

count and by network subgraph by organization type

Sociogram Mean Degree | Density Mean Closeness | Mean Eigenvector
All 67 websites 9.19 0.070 0.00075 0.22
67 websites &ll evidence 3.6 0.0024 2.3%06 0.038
Public health organization 2.65 0.0048 1.34 0.081
websites only with all evidence

Community group websites on| 3.63 0.0090 2.49e05 0.99
with all evidence

67 Websites aruited>1 5.49 0.013 2.19e-05 0.15
evidence

Public health organization 3.62 0.016 8.40e05 0.15
websites only cited >1 evidenc

Community group websites on| 4.48 0.017 5.81e05 0.15
Cited >1 evidence

67 Websiteandcited>2 6.09 0.020 4.34401-€5 0.20
evidence

Public health organization 4.35 0.032 0.00022 0.20
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websites only cited >2 evidenc

Communitygroup websites only 4.90 0.024 9.44e05 0.18
cited >2 evidence

Cluster dendrogranfisigure38andFigure39) used to assess for structural equivalence rjdes
inthenet wor ks formed by community groups oOfr
evidence with more than two citatibmsndthat a number of websites were structurally distinct
from the majority of nodes and each ottegmesentingommunity groups or public health
organizations that represented provincial or national level issues adogeltasmunity and a
public hedh unit with a comprehensi@ackground on the issléde cited evidence sources
showed predominantly structural equivalence, altkeygney literature repawtere distinct on

both dendrograms
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Figure 38 Cluster dendgram fometwork of Canadiasommunity group websitegth content

on wind turbines and human healtidence citations with more than two citations
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Figure 39 Cluster dendrogram faetwork of Canadigwublic healtlorganization websitesth

contenton wind turbines and human health evidence citations with more than two citations
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When the level of evidence for the evidence citations was contidaretyork irFigure40
demonstrated the majority of evidence ssucited overall were from lower level evidence sources,
and many of the higher level evidence sources weamnbitedceéy websites with a higumber

of evidence citation linkehe impact of these nodes with high numbers of citations on the network
was visualised by having node size by dé&ggae=d1). When considering only more frequently

cited evidence sourcesyrces cited more than onegre42), the majority of evidence ¢itas

were lower level of evidence or reviews, with most of the higher level evidence sources present in
the centre of the netwodk located within a part of the network with public health organizations
and academic organizations. The sociogram reprgseatievel of evidence for evidence sources
with more than two citationgigure43) was similar to the sociogram for evidence sources cited
more than ongewvhere the majority of evidence nodes wers lewel of evidence or reviews. In

this sociogram of evidence sourcaswere cited more than twinedes representing the higher
levelevidenceéended to béocated in the centre of the network, or linked by academic or public
health organization websité®st websites linked to reviews or lower level evidence sources, bu
when visualised with node size representing dEgyee44) eight evidence sources with a higher
level of evidence were central in the ndtw@adcited by community group, academic organization
and public health organizatiwabsite. Additionallytwo lower level evidence sources were
prominent within the network and predominantly tied to community group websites and public
health organization wates respectivelifhe specific evidence sources were distributed

throughout the network, wherertainsources were central and cited by all organization type
websitesndother, lower level of evidencurces were located peripherally and citediyysgof
websites of the same organization. ffps demonstrated that while some evidence sources were
shared, many of the evidence sources (predominantly lower level of evidence) cited by community

groups obythe other organization types varied and wet shared across organization types.
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Figure 40 Canadian organization websites with content on wind turbines and human health citation

of evidence sources characterized by level of evidence
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Figure 41 Canadian organization websites with content on wind turbines and human health citation

of evidence sources characterized by level of evidence and node size indicating degree
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Figure 42 Canadian organization websites with content on wind turbines and human health citation

of evidence sources cited more than once characterized by level of evidence
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Figure 43 Canadian organization websites with content onwhidds and human health citation

of evidence sources cited more than twice characterized by level of evidence
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Figure 44. Canadian organization websites with content on wind turbines and human health citation
of evidence sourcedged more than twice characterized by level of evidence with node size

by degree
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A sociogram representing evidence sources biepesved statyEigure4b showed that many of
theperipherakvidence sources cited once by academic or public health organization websites with
many evidence citations were peeiewed, buhe evidence citatiomsthin the centre of the

network were a mix of pemviewed and not pemviewed sourcedost of heevidencasources
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that are cited multiple times represented by degFagure46), werepeerreviewedwith two

central evidence sources with large degree that were -nevipeerdWhen limiting the evidence
sources to those cited more than once or tiigeré47andFigure48), the cited evidence sources
were a mix of peeeviewed, uear peereviewed and not pesviewed sources which were
distributed throughout the netwokkany of the evidence sources that were central to the network
and cited more than twice were reviews andsgossnal surveys, as sedfigare32, and these
types of studies wouhdrmallybe peereviewedAlthough a significant difference was found
between community groups and putdialth organization in the citation of preerewed evidence

sourcesn Chapter 4, this differenceybedue to the impact of sources that were cited.o
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Figure 45 Sociogram ofedence gurce citation by peeeviewed status by Canadiaganization

websites with content on wind turbines and human health
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Figure 46. Sociogram of evidence source citation byrpeewed status by Canadian organization

websites with content on wind turbines and human ketidthode sizédy degree
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Figure 47. Sociogram of evidence source citation byrpgewed status by Canadian organization

websites with content on wind turbines and human health for sources cited more than once
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Figure 48 Sociogram of evidence source citation byrpeewed status by Canadian organization
websites with content on wind turbines and human health for evidence sources cited more

than twice
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Figure 49 Sociogram of evidence sourtaticon by peereviewed status by Canadian organization
websites with content on wind turbines and human health for evidence sources cited more

than twice by node size as degree
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When degree was included in the sociofnatine citation of evidensaurces that were cited

more than twice characterised by-pegewed statufifure49), a mixture of peegeviewed and
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not peetreviewed evidencewsces was distributed throughout the network. Two evidence sources

that were not peeeviewed were prominent and appeared tied to public health organizations.

As described in Chapter 4, publicataality concern®r specificevidence sources were fofor

17% of the evidence sources and a significant difference was found in the citation of these sources
between community group and public health organization wélhgtesciogram iRigure50

showedhat evidence sources with publication quality concerns were cited diffusely in the centre of
the network, with one public health organization website having cited many of these sources, and
others beig linked to community group or public health organization websites. When degree was
considered, many of the evidence sources with publication concerns and larger degree appeared

central to the networkigure51).
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Figure 50. Sociogram dfitation ofevidence sourcbg Canadian organization websites with
content on wind turbines and human health where evidence is charbgtérespdesence

or absence of publication quality concerns
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Figure 51 Sociogram of citation of evidence sources by Canadian organization websites with
content on wind turbines and human health where evidence is charactbesecbgnce

or absence of publication quality concerns with node size by degree
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A sociogram with the citation ofid@nce sources that were cited more than #iged52) found

that 17 of these evidenceisxes with publication quality concerns were tied predominantly to
community group websites and three of these evidence sources with publication quality concerns
were tied predominantly to public health organization websites. When the number oivastations
included in a sociogram using de@enode sizBigure53), five of these sources Haje degrees

andwere prominent in the network. Most oé#le evidence sources with publication coneeras
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more peripherally dated in the network atidd toeithercommunity group websitespublic

health organization websites, although some (4) appeared central to the network.

Figure 52 Sociogram of citation of evidence sources with more than two citations by Canadian
organization websites with content on wind turbines and human health where evidence is

characterised by the presence or absence of publication quality concerns
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Figure 53 Sociogram of citation of evidence sources with more than two citations by Canadian
organization websites with content on wind turbines and human health characterised by the

presence or absence of publication qualityowwith node size bgiegree

Community Group

Public Health Organization

Environmental NGO

Academic Organization

Quality Concerns Present e = = 5
No Quality Concerns Present .

Om

Due to the large number of grey literature sources that were cited by organizations as evidence in
theirwebsite content on wind tunles and human health, the citatioditbérent types ojrey
literature was assessed rsgplyin two sociogram&igureb4andFigures5). These sociograms

demonstrated the findings fromapker 4 that commityg group websites tended to cite grey
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literature from community groups, while public health organization websites tended to cite grey
literature from government, industry and public health organizations. The specific grey literature
sources and categorésourcesited varied by organization type, with some shared grey literature
sources characterised as originating from public health organizations, academic organizations,
government, industry, or community gréupsost clearly visualized when degrieelisded

(Figurebb).
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Figure 54. Sociogram of citation ofayliterature evidence sources by Canadian organization

websitesvith content on wind turbines and human health characterised by grey literature
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Figure 55 Sociogram of citation of grey literature evidence sources by Canadian organization
websites with content on wind turbines and humealth characterised by grey literature

typewhere node size corresponddegree

e Community Group

e Public Health Organization

¢ Environmental NGO

e Academic Organization
Grey Lit Government
Grey Lit Community Group
Grey Lit Environmental NGO

= Grey Lit Industry .
Grey Lit Health NGO ® e

= Grey Lit Public Health Org .

= Grey Lit Journal R R T s = *
Grey Lit Academic Org e e o
Grey Lit Unclear Source o %

ARBARE L ABY AR5 AR ARG -

AR
ABXRR7 L ABIO
A

152



Centrality measures were calculated for the bipartite network with ties from the organization
websites tthe evidence sourc@able24). Although calculated, reciprocity, mean betweenness and
assortivity scores were not included as all were 0 for the bipartite networks, and diameter was
calculated to be 1 for afltbe networks apart from the original 67 Canadian organization website

network (which had a diameter of 6).

Table 24. Centrality measures for sociogram of 67 Canadian organization websites with content on

human health and wind turbines' citation of evidence sources

Sociogram Mean Density Mean Closeness Mean Eigenvectot
Degree

All 67 websites 9.19 0.070 0.00075 0.22

67websites all evidence 3.6 0.0024 2.3206 0.038

67 Websites + cited more than 1 evide 5.49 0.013 2.19e-05 0.15

67 Websites + cited more than 2 evide 6.09 0.020 4.34401-85 0.20

67 Websites + grey literature 2.81 0.0058 1.71e05 0.079

67Websites + High quality evideraeel | 4.62 0.020 8.09e05 0.19

reviews (>2 citations)

67 Websites and low qualiétyidencg€>2 | 3.85 0.018 8.20e05 0.21

citations)

67 websites + nepeer reviewed eviden| 4.53 0.020 7.66€05 0.20

(>2 citations)

67websites +peer review/non (>2 3.86 0.019 9.72e05 0.21

citations)

The network centrality measures and characterigtatded4 found that compared to the original
network of 67 Canadian organization websites with content on wind turbines and human health, the
mean degree, the density of the network, mean cloaeddbg mean Eigenvector valwese

lowerfor the other networksvhich was unsurprising given that the networks were much larger and
that ties from the evidence sources to each other and to the websites were not included. Degree,
mean closeness, mean Eigenvector value and density were higher for networks wleregthe evi

souces were limited to those with taranore citations compared to the network where all the
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evidence sources were included, which could reflect the smaller number of nodes in the network and
the increased likelihood that each evidence sourdeedidy enultiple websites. The degree and

density measures were lower for the network where only grey literature citations were included,
which could represent the overall smaller number of included nodes, evidence sources and co

citations.

5.4Discussion

The results of the social network analysis from the 67 Canadian organization websites with content
on wind turbines and human health found that the network was structured by organization type,
where community group websites were segregated on on¢hgdestwork and tended to be

more highly connected, with more websites with a higher number of links to and from other
organization websites. The other side of the network consisted of public health organization
websitesacademic organizatimebsitesinrd eNGO websites that were ldesselyonnected to

each other and linked through the academic organization websites and a subset of the public health
organization websites to the community group websitesefilak structure showed that the
networklack d a centr al node and was divided accord
turbines were potéally harmful to human healffhis network had communities detected

according to organization type, where a subsetwhunity groupvebsite formeda close

community and the remainder of other organization websites either formed smaller communities or
were not part of a communifhis finding was supplemented by analyses examining subgraphs of
community group websites ties to each other as walsaadgrraphof public health organization
websitesReciprocity was seen in the subgraph of community group websites and not in the
subgraph of public health organization websites. This could have been due to community group
websites with allied organiaatiinks having reciprocal citing of each offfes.results suggedia

few provincial and national organizatiomspheminence in both local and global centrality,
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wherea a few local organizations hagignificant role as intermediaries in the setvabrk.There
was structural equivalemdentifiedbetweernthelarger national and provincial organization

websitesvithin the networkwhich tendetb align by organization type.

When the 184 additional organization websites were included in thie setwmunity group

websites continued to displayigier degree of connection wiglach other. The expanded network

of websiteslemonstrated that the academic organization, eNGO and public health organization
websites tended to be connected with each atheell as link governmeral and idustry

websites. Assessment using additional website characteristics such as whether the website was
included as an allied organization or cited as supportive evidence continued to demonstrate
differences betweeretlvebsites by organization type, where only community group websites had
allied organization links and the citation of atherg a n i z awelsiteas stippoptieese\vidence

varied bycitingwebsite organization type.

The social network analysis perfeniron the ties from the 67 Canadian organization websites to
the584 evidence sourdesnd differences in the specific evidence sources and types of evidence
that were cited overall. However, when the network analysis was limited to frequently cited (more
than two citation) evidence sources, the evidence citations were found to betgprilgeviews,

grey literature and cressctional surveys) but varied by the specific evidence soufoe thieed
peripherally located evidence soukeasnall number of organization websites had a much higher
number of evidence citatiac@mparedo the majority of websites, which persisted when limiting

the analysis to frequently cited sources.

Due to itscommoncitation as evidence, grey literature was assessed separately by subcategory of
grey literature. This analysis fouadabilityin thetype of grey literature citegwebsite according

to organization tyg where community group websites tended to cite community group grey
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literature and public health organization websites (as well as academic organization and eNGO
websites) tended taecgrey literature that originated from public health organizations, government

or industry. The specific sources that were cited tended not to be shared between organization types,
although a subset of grey literature that originated from public hgealikadions, community

groups, industry and government were more central to the network.

The quality of the cited evidence was heterogeneous when considering all evidence sources, and
appeared lower when restricted to frequently cited evidence sbersesidgram of frequently

cited evidence sources characterised by level of evidence found a number of centrally located higher
guality evidence sources and many peripherally located lower quality evidence sources, suggesting
that the higher quality evidersources were shared between websites across the organization types,
but the lower quality evidence sources were only shared between organization websites of the same
type.When the cited evidence was assessed accordeg &vipwedtatus and limiteto

frequently cited sources, there was little variation across the network. This could be due to the
observed frequent citation of peeriewed sources like reviews@andssectional surveys

Evidence sources withigicaion quality concerngere cied throughout the network, but were

observed to be citedoreoften bycommunity groupvebsite. Although a few evidence sources

with publication concerns had a high degree and wereantdy located in the network, most

of these evidence sources vmeoeeperipherato the network and tended to be aligned with

specific organization types.

The objective of this chapter was to assess the pattern of citations otheksittence used by
community groups and public health organizatotstermine tether the patterns differed
between the two groupkhe pattern of citations to other organizations and evidence sources

differed by websites according to their organization type. While specific frequently cited reviews,
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