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Abstract
When issuing drinking water advisories (such as boil water advisories, or BWRis3t

Nations, risk communicators must consider the uniquerigal, political, social and cultural

context. A small number of studies have examined risk communication and message mapping in
the First Nations context but First Nations drinking waigecific literature is scarce. A
communitybased participatorsesearch (CBPR) project was conducted with two First Nations and
their tribal council in Saskatchewan. The study examined the applicability of risk communication
and message mapping in the First Nations context, with the overall goals of improvingslocal r
communication practices and contributing to a First Nations drinking water risk communication

framework.

Using theScience in a Circle @nodel, the research partners developed apbase CBPR
project, rooted in mutual respect for Indigenous and westgence worldviews. Through a series
of initial community meetings, the research team determined a novel method would be required to
investigate boil water advisory communications using culturally appropriate methods. The
Participatory DotMapping Mehodenablel local leaders, experts and everyday community
members to participate in all steps of the research process, including data interpretation. Using
coloured dots on a mdjke response board, participants from each community used coloured dots
to note their main concerns, questions and information needs around BWAs. Current and potential
BWA communication tactics were also evaluated.-8gded dot colours showed differences

between life stages age groups.

The results suggest effective risk aoomicationmust considefactors unique to each
community These includéequency of advisories and preferred methods of communication (e.g.
radio, social media, interpersonal communicati@oor-to-door flyers andacial media alerts were
more populam one community, with youth arar Eldersshowing more interest in other electronic
alerts (e.g. text, email). dor-to-door flyers and local radio alertgere more popular in the other
community Like nortindigenous communities, more research is neealedderstand how
frequerty of boil water advisorieshould inform theicommunication, and/or what kinds of
messages can improeemmunications oBWAs. Communities should consider health promotion
and education activities around BWAs between advisofiasrall, theScience in a Circle ©
approach anthe Participatory DotMapping Methodyenerated actionable local policy knowledge

for First Nationsand their agencies.
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Preface

In late 2016, a research partnership was formed between the University of Saskatchewan
School of Public Health, The Saskatoon Tribal Council, &stsis Néhiyawak and Mus#ay
First Nation. Drawing on previous professional and research relationships, this group of co
investigatorsaagreed thatecurring(and insomecases frequepshorttermboil water advisories in
the communities posedceammunication challenge for the First Natidpablic health officials.
They also believed local water ussmmetimegound it difficult to comply withfrequentBWAs,
even when there was a potential risk to human hé&ailth pressure losses, water maredks or

treatment failures.

While many First Nations communities across Canada are just now in the process of taking
over governance of their health servidég, Saskatoon Tribal Council has provided environmental
health services to their members feany 25 yearshrough Saskatoon Tribal Council Health and
Family Services IncOver those two decades, they have worked on behalf of their member
communities to developirst Nationsoriented policiesn health service delivery and research
relationships This includes very strong capacity to develop and implement comnangn
research that complies with the principles of OEAPFrom the perspective of a researcitigis
not only translates into a wadkticulated partnershijput also research padrs who are confident

participants and leaders in the research process.

Thebulk of thescholarly literature oindigenous researahethodgells us thatvhen
communitiecontrol and take leadership in research, the whole research pshdesdndigenous
knowledge and ways of knowing become part of the research pioeesn if the topic is largely
rooted in western scienc®&esearch questions become nuanced to local prioriiesel methods
are designetb ask the right questions of thight people in a good wayhat is how this project
took form. The purpose of this project was assess the applicability of risk communicatibaory
to drinking water advisories in the First Nations contdg.exploring this question through the

Scence in a Circle @ommunitybased participatory research modeglgoaimed to:

a) identify theconcerns, knowledge and communication needs of everyday drinking water
system userfom MistawasidNéhiyawakand Muskodayrirst Nation
a) uncover ways tamprove drinking water advisory communicatith the First Nations and

developlocal capacity.

Xi



b) generatknowledgefor a risk communication framework for adverse water eweittsFirst

Nations and theiagencies.

This was accomplishetirough aour-phasecommunitybased participatory researplojectthat

was strongly situatedithin Cree Elder WillieErmine(20076 s Et hi c al Space of E
crosscultural researchandi 6 k maq E| d e s hTavb-ByédsSeeinlylapproach to

research.Part of thisfour-phase projeclsoincluded the development of a novel research method

for First Nations risk communication researé¥hile this is exciting work, it is alsparticularly

complex to write bout eactilayerm, if you will, in asingle papethat is compelling and clear.

Instead, | decided to write this thesis as a series of three separate papers, each with a unique
focus for description and discussion Whi | e t hi s t bhnesripst ybnets ai d t o

thateach paper exceeds the maximum length of a standard publishable article.

a) Firstis a summary papewith a strong focumtroducing the topic, giving a review of the
literature and describing thineoretical framework arourdtinking water management,
risk perception, and risk communicatidrhis paper has the most substantiative discussion
around the main research question: how does risk communication apply to the First Nations
contex® This article (after editing) would muitable for a publication such tee

Canadian Journal of Public Health

b) Thesecondpapexf f er s a more theoretical di scussi C
philosophyand methodologylt describes the communityased participatory research
approach and study design in more detail. The discusgores the role dbcience in a
Circle in the Tribal Council context, a@npotential applications for environmental health
professionals in other First Nations agencies. This would be apprdpriaie

environmental healtimdustryjournal such a3he Environmental Health Review

c) The third paper describes tRarticipatory DotMapping Methodwhich we developetb
conformtoour projectds research, c Ofmswaperi t y and
discusses how the Integration of Indigenous ways of knointogpolicy developmentan
be a powerful force for change, and how fun, interactive methods can engate treach
community members on First Nations policy topidis paper would be beatited for
submission to thénternational Journal of Qualitative Methods thelnternational

Indigenous Policy Journal
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While each of these papers can be read as a standalone, they are best read aEackeoies.
provides a unique frame of analysis this very exciting project, and | believe | speak for all the
research partners when | say we are excited to share it withTyaunk you for reading!

Diane Adams
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Chapter One: Risk Communication of Adverse Drinking Water Events in The First

Nations and Tribal Council Context

Co-Principal Investigators:

a) Diane Adams, CPHI(C), School of Public Health, University of Saskatchewan;

b) Bev Wise, Health DirectoMistawasis Néhiyawak

c) Ava Bear, Health Directo Muskoday FirstNation

d) Laura Parenteau, Environmental Health Program Man&gskatoon Tribal Council
Health and Family Services Inc.

e) Dr. Lalita Bharadwaj, School of Public Health, University of Saskatchewan.
1.1 Abstract

First Nations are responsible for issuing drinkindexvadvisories (DWAsyvhen adverse
water events occuiBoil water advisories (BWASIre the most common type of DWA issued by
First Nations and Canadianunicipalities.While the Government of Canada focuses
improving longterm boil water advisoriesn-reservemany First Nationgxperienceccasional
or frequenshortterm (temporary)ooil water advisoriesEvidence suggesthatthe public is less
likely to comply with BWAs if they are issudtequently.

Message mapping is a risk communication frawordk to improve the quality and efficacy
of public health communications during emergencies or urgent events, such as boil water
advisories.This project explored the relevance of risk communicatahe First Nations and
Tribal Council context. Using novel participatory method52 participantfrom two First
Nations, segmented by ageapped their information needs, concerns and questions around boll

water advisoriesThey indicated current and preferred BWA notification methods.

This project found thatisk communication planning and research should be completed at
the communitylevel. In one community, residents relied heavily on Facebook -ttedoor
flyers, andinterpersonal communication, while in anotbemmunity residents prefred the
existing system ofloorto-door flyers and the local radaerts.

Communities should conduct health promotion between advisories around water treatment

science and different types of advisoriéske in other jurisdictions in Canada and glpaboll



water advisory compliance is a concern. Future researdd examine the efficacy of doto-

doorflyers and what messages may improve compliance when frequent BWAs are issued.
1.2 Introduction and Theoretical Framework

Waterborne outbreaks and ameal contamination events, also called adverse
water events (AWES), are water emergencies that can cause direct harm to human health. In
Canada, two contemporary higiofile AWEs in Walkerton, Ontario and North Battleford,
Saskatchewan causeddespreadand in the case of Walkertdiatal) outbreaks in the early
2000s. In response, drinking water hazard management and emergency response policy in
Canada substantially changédHr udey & Hrudey, 2002; Pl ummer ,
Kreutzwiser, & de Lo&, 2010When AVEs are known to have occurred or have potentially
occurred in drinking water supply systems, local governments issue drinking water advisories
(DWAs). These advisories notify the public of real or potential waterborne health risks and urge
them to take @ions to protect their health,g.boil their water. AWEs and DWAs are a routine,
ongoing issue both for Canadian municipalities and First Nationspért by the noprofit
advocacy group Council of Canadians determined 1838 DWAs were in effect ideCamaf
January 2015, with 1669 of those for ABinst Nations communities and 169 First Nations
(Lui, 2015) In January 2017, Indigenous Services Canada reported there are-62rfong
drinking wate advisories on First Nations south of thé@@rallel, having lifted 78 lonterm
advisories since late 2015, and 27 shientn advisories Thesecountsdo not include datkom
the Saskatoon Tribal Council and all First Nations in British Colunflnidigenous Services
Canada, 2018a, 2018chn Canada, most drinking water advisories are isgaresimall drinking
water systems. In 2017, drinking water systems serving fewer than 500 people accounted for

77% of reported advisories in Cand@avironment andClimate Change Canada, 2018)

In 2016, a surface water contamination event in Saskatchewan renewed public and
political interest in AWES. In this incident, an oil pipeline owned by Husky Energy broke and
spilled crude oil into the North Saskatchevi®iner. Several Saskatchewan municipalities
source their drinking water supply from this riv8ihedrinking water suppi of Muskoday First
Nationwasshut off and the drinking water supply @umberland House Cree Natioms
threateneqdGovernment of Saskatchewan, 2QIB)ese municipalities and First Nationspag

drinking water reserves soughtalternate water supplies to avoid DWAsdstringent water

2



conservation measures were implemented for water users. One First Nation was forced to call a
state of emergendiWater Canada, 2016 Municipal, provincial and First Nations governments,
water authorities and public health departments responded to significant public concerns around
drinking water safety and suppl§overnment of Saskatchewan, 2018; Saskatoon Star Phoenix,
2018)

Communication during emergencies or urgent public health matters is a complex process
of information exchange between officials and the public. In risk communicatiovidimals,
groups or institutions exchange information about the nature and magnitude of natural, industrial
or ecological risks. Crisis risk communication aims to do so quickly and effectively during an
emergencyGlik, 2007) The publicbs response to risk con
the cause of the riskndthe relatonship between the communicator and recipiBovember &
Leanza, 2015; Slovic, 1993a; van der Pligt, 1998istorical and cultural factors also affect
public respons€Glik, 2007; Wildavsky & Dake, 1990)Firg Nations communities have unique
cultural, historical, political and social contexts. These uniquely shape contemporary issues such
as access to safe drinking water. Therefore, any effort to examine risk communication of a
contemporary public healthisse | i ke drinking water events mus
history, culture, politics and social norms. Through a commib@sed participatory approach,
this project explored the communication of DWAs in the context of two First Nations
communitiesjn partnership with their Tribal Council. Both communities experienced recent
drinking water issues that resulted in DWAs for their water treatment and/or distribution
system(s). The communication needs and priorities of two Saskatchewan First Naditinsira
Tribal Council were identified and the applicability of risk perception and communication theory
to the First Nations drinking water context was assessed.

1.2.1 Safe Drinking Water Management and Communication: The Canadian Context.

This section will dscuss the overall context of safe drinking water management in
Canada, particularly as it relates to DWAs.Canadagdrinking water management is largely a
provincial (municipal) issue, antidre is naationalmandatorydrinking water advisory
surveillance system. Instead, Environment and Climate Change Canada (2018) reports drinking
water advisory statistics obtained from the Canadian Network for Public Health Intelligence's

Drinking Water Advisories application. Ondysubset (representing <50% of the Canadian

3



population) of agencies and jurisdictions use or share information with this voluntary service.

These datasets show the vast majority of DWAs are issued in small communities. In 2017, 77%

of the DWAs issued werin communities of less than 500 people. Eightge percent of all
DWAs issued in 2017 were precautionary, rather than due to a known health risk. The
proportion of advisories issued for precautionary reasons steadily increased fre@02@10
(Environment and Climate Change Canada, 20R)sidents of the Province of Newfoundland
and Labrador experience a high number of DWAs. In 28055, the Government of
Newfoundland and Labrador (2017) reported 217 short andtengboil water advisories in
157 communities. Nearly 44 000 (or 8%) of
(Government of Newfoundland and Labrador, 2017; Newfoundland and Labrador Statistics
Agency, 2017) These numbers are attributed to
water systems in small, levesource rural communiti¢&overnment of Newfoundland and
Labrador, 2017; JoneBitton, Gustafson, Butt, & Majowicz, 2016)

TheGuidelines for Canadian Drinking Wat€uality (GCDWQ) is the chief guidance
document for drinking water quality for all jurisdictions in Can@@avernment of Canada,
2017) The GCDWQ, along with its accompanying DWA technical guidance dodamen
(Health Canada, 2010, 201&Jentifies three key types of drinking water advisories:

1. Precautionary boil water advisories (PBWAS), also called boil water notices, are the most

common type of advisory issued in Canada. They are often issued when drinking water
treatment or distribution fails, often due to maintenance or equipment breaksediits

in the potential for infectious microorganisms to enter the system or survive treatment.
They are issued even if a specific threat to public health has not been idelkiézdth
Canada, 2016)

2. Emergency boil water advisories, also called emergency boil water orders (EWBOSs), are

less common. They are issued when a public health threat has bedredlevthen a
pathogen (usuallizscherichia coli)s detected and confirmed through laboratory
analysis, an emergency boil water advisory is issued. They can also be issued when a

system experiences a significant treatment failure. Local authoritiessdl&WBOs

when epidemiological evidence suggests that a local system is the cause of an outbreak.
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3. Drinking Water Avoidance Advisories (DWAAs
not drinko notices, are issuedhemicadlsn a cont
cannot be neutralized through boiling or can cause adverse health effects through
alternate routes such as dermal contact or inhal@tealth Canada, 2010)

It is important to note that the GCDWAQ is a Amnding set of guidelines. Provinces (and
federaljurisdictions such aBirst Nations, military bases, etc.) use the GCDWQ to set water

qual i ty st an dConmstitgion Act, CHassigna authority over most drinking water

i ssues to the provinces. As a result, Canada
system is highly decentralized across provinces, territories and fededictions. The system

lacks clearlyarticulated national standards and protocols for drinking water management

(Hrudey, 2011) In 2014, only 16 of the 94 guidelines in the GCDWQ were applied consistently

across provincial jurisdictions.

Provincial proaches to safe drinking water management range from voluntary
guidelines to full enforceable standaf@ainn, Bakker, & Harris, 2014)The definitions of and
process of issnig DWASs also vary from province to province. This may contribute to public
confusion when drinking water evemtsspecific localeget national public attentiaidones
Bitton et al., 2016) In Saskatchewan, for example, precautionary DWAs are isyuie b
provincial Water Security Agency, in consulta
provincial Health Authority issues Emergency Boil Water Advisories (called Emergency Boil
Water Orders in Saskatchewan) in partnership with the MinistBneifronmentSaskWater,

n.d.) In other provinces or jurisdictions, provincial health authorities may be responsible for
issuing some or aDWAs. However, provincial authorities often delegate drinking water
management d o w nindividua municipalities(Bakker & Cook, 2011; Hrudey, 2011)n
contrast, individuaFirst Nations communitielsold authorityfor drinking water management
throughChief and Council, who may delegate some or all isfrsponsibilityfi u poambrella
agencies such as Tribal CounailsFirst Nations Health/Water Authoritie$hese transferred
authorities and responsibilities often includsuing and rescinding DWAs, as well the full
policy development cycle for public communication of AWEBhe Government of Canada
provides provinces and federal jurisdictions limited guidanceoommunicating AWES through
theGCDWQOs BWA and DawdmentggTheseguadancedocumentstatethe



importance of effective communication during adverse water events and emergencies. The
suggest local authorities include communication specialists on incident responsé teams
Significant guidance is provedl on message content, potential communication methods and
consideration of vulnerable groufsealth Canada, 2010, 201&onsideration of how
messaging can affect public perception is limited to cautions of message fatigupWhesrare
issued and rescinded too frequerftgalth Canada, 2016)

Overall,the Canadian drinking water maragent and response system is highly
decentralized across provinces, territories and First Nathsle the Government of Canada
has developed higlevel guidance in drinking water management, including standaudis
protocols for issuing and rescindiByVAs, there is inconsistenptake and application of these

across jurisdictions.
1.2.2 Safe Drinking Water Management and Communication: The First Nations Context.

As discussed in the previous sectian, Cana
patchworkof authorities largely distributed between provinces and federal jurisdictions such as
First Nations. This sectionill describethe safe drinking water management context that is
specific to First NationsSafe drinking water management for First Nations south of the 60
parallel is generally shared between Individual First Nations and Indigenous Services Canada.
Indigenous ServiceSanada is a federal ministry formed in 2017 after the dissolution of
Indigenous and Northern Affairs Canaatad the First Nations and Inuit Health Branch of Health
CanaddIndigenous Services Canada, 201F)rst Nations, led by Chief and Council, govern
and manage the ddg-day operations of their drinking water plants and distribution systems.
This includes water sampling, testing, issuing DWAs and communicating them to affected
households. First Nations also plan for and develop new infrastructaheaswater treatment
plants and wastewater plants.

Indigenous Services Canada provides funding for water systems and may provide advice

on plant design, procurement, upgrades, operation and maintenance, or training water treatment

I Incident response teams gre-identified interdisciplinary teams ultimately responsible for responding to adverse
drinking water events in communities.



plant operators. Indenous Services Canada also employs environmieegdthofficers (who

are generally certified public health inspectors) as a resource to First Nations. They provide
service by request and are often a key source of public health expertise and guidance for
communities, including safe drinking water progrginsligenous Services Canada, 2018biis
includes support for communicating AWESs and issuing of DWAs directly to First Nation Band
Councils. However, communities are able to assume these responsibilities through agreements
such as health transfer poli@@overnment of Canada, 2016&early all First Nations drinking
water advisory dats collected, managed and reported publicly by Indigenous Services Canada,
(Indigenous Services Canada, 201&)me communities and agencies who are responsible for
their drinking water management choose not torgheirDWA data to the Government of

Canada.

There is some variability to the wa&jrst Nations avironmentahealth services are
delivered amoss regions of Canada. In Saskatchewan and Manitoba, for exémeple
responsibility of providing Environmeal HealthServices is often delegated to Tribal Councils
through health transfer agreements. These agencies are created and governed by groups of
partner First Nations to provide commundsiven aggregate services to member communities
(Government of Canada, 2016Bhese services may include, but are not limited to,
environmental health, social, housing, conmity development, engineering and advocacy
servicesln British Columbiahealth programs have been aggregated at a provincial level; the
First Nations Health Authority has assumed operational authority for Environmental Health
programs across the provaand they independently collect and report DWASs on tveir
website. Many otherfFirst Nations regions (such as those in Northwestern Ontario) still rely on
| SCO6s envi r on mebutaeelcurréndyanedotmtioasevithviSCamrdsindertaking
the appropriate institutional developmenttanage future service transfefus, it is safe to
say that at the time of publishing (2019), tlevolutionandor transferof authority andservice
deliveryfrom theGovernment of Canada First Nations is an ongoing process. In 2018,
Indigenous Services Canada identified efforts to devanfelly transferhealth services through
self-government agreements, tripartite agreements and health transformation policies
(Indigenous Services Canada, 2018through these transferSirst Nationsdrinking water
management may be completely transformEdr examplgthe Atlantic Policy Congressf
Chiefs Secretariat, representing 30 Atlantic First Natibaopes to implement th&tlantic First
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Nations Water AuthorityAFNWA) in 2019. This institution was developed through nearly a
decade of intense research and engagement with Atlantic Biishsl. Throughan optin

process, they estimate 22 of their member First Nations will tratm&fewnership, liability and
operational authoritfor drinking water management to tAENWA.. First Nations across
Canaddgenerally as provinciallprientedregions)are also currently negotiating the full transfer
of spending authority, operational authority and service delivery for the First Nabassg

and related infrastructupeortfolio from ISC(Assembly of First Nations, n.d.)

Despite First Nat i ocapsoiy tadevelopeaaddelively i nst it ut
environmental health and drinking water progracesnmunities and Tribal Councils may or
may not use a formal risk communication approach to communicating DWtausible
explanation for this gap is that risk communicatwas poorly supported by ISC and its
predecessorslespiteclearevidence from their owprogramevaluationghatFirst Nations
neededetter communication around DWARPrior to 2017, First Nations drinking water
functions were managed at the federakldwy the nowdissolved Indigenous and Northern
Affairs Canada (INAC) and the First Nations and Inuit Health Branch of Health Canada
(FNIHB) (Indigenous Services Canada, 201Tpday, these functions are both housed under
Indigenous Services Canada. I8C@esponsible for funding drinking water systems, providing
advice on design, maintenance and operation of those systems, and training key drinking water
operational staff. also sets standards for drinking water operations through pr@tatgénous
Services Canada, 2018lrom 20082012, INAC and HealtiCanada implemented the First
Nations Water and Wastewater Action Plan (FNW
health and quality of life of people in First Nations communities by assisting First Nations to
provide better water and wastewater services t h e i r(Goveenméntib€anada, 8012)

In 2011, EKOS Research Associates was contracted by Health Canada to conduct a
national survey to evaluate the success of the activities of FNWAAP. The somergd
residents of nomirban First Nations (n=700) and residents of s(ga000 residents) nen
urban, norFirst Nations communities (n=706). That survey found First Nations residents were
consistently more likely than neffirst Nations to report they would feel reassured about the
safety of their water supply if they had imped access to information about their drinking
water supply. First Nations families with five or more people in the household and three or more



children were the most likely (93%) to want more information about testing procedures.
Approximately 4/5 oFirst Nation families said more information on what to do during a

drinking water advisory would make them feel safer about tap water quality. The same
proportion indicated a telephone number or website where they could check current water quality
would increase perception of tap water saféif{OS Research Associates, Inc., 201This

survey showed that in 2011, -oeserve residents had clear need for risk communication around

drinking water safety, both during advisories and on an onguascs

|l ndi genous and Northern Affairs Canadads
Nations Communitiefindigenous and Northern Affairs Canada, 20d®erged from the
FNWAAP. This protocol requires communitieshave Emergency Management Plans (EMPS).
Official guidance documents, one developed for BC First Na{i®d@sMinistry of Environment,
2009)and another developed by the Government of Caftalzkett & Poulin, 204), direct
communities to include a communication plan as part of their EMPs, noting communities may
already have and use their own emergency communication plans. Communication plans identify
key contacts in the event of an emergency, and key comntioni¢actics for public notification
of AWESs, generally through DWAs. These include public notices, phone trees and email lists,
social media and wordf-mouth, media contacts and public signage. Communities are instructed
to keep prewritten messages, (8 releases and social media posts. Despite the findings of the
2011 EKOS survey, no guidance is provided on the content or construction of those messages
beyond basic guidance from the GCDWI@digenous and Northerffairs Canada, 2010)
This omission from the Protocol for Safe Drinking Water in First Nations Communities is
noteworthy. Without substantial policy guidance on risk communication from Indigenous
Services Canada or its predecessors, the responsibitievelop and implement risk
communication policies and practices lies on individual communities and their ageDoies.
way to support the development and implementaifadhese policies and practices is through
formal research and community engageme/hich may or may not be completed in partnership

with outside research partners (university researchers, for example)
1.2.3 Crisis Risk CommunicatiarRisk Communication anfimergency Response

Any research (particularly academic researchf shapors First Nations and their

agencies to detop and implement risk communicatiall likely draw on risk communication
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theory andi wi s e pAThemext tliree sections will discuss risk communication theory

generally and as it applies to the First Nations context and the drinking water cétigixt.
communication is Ainformation exchange about
or agricultural, processes, policies, or products among individua groups, and i ns:s
(Glik, 2007, p. 34) It aims to convey the magnitude of health risks and support the public in

taking precautionary behaviouiReynolds & Seeger, 200FRisk communication isidersely

applied in public health, occupational health and emergency situations and includes internal
communications within organizations as well as external communications to the(guiblic

2007) It can take a variety of forms ranging from health education to crisis response and use a
variety of media, including print, inteet, broadcast and interpersonal exchagigezspatrick

Lewis, Yost, Ciliska, & Krishnaratne, 2010; Glik, 200ByiggsandStern (2007) argue that risk
communication should also ai m t oaffeceditadea i1 nequ
effectively and equitably with the risko by e
they need to respond effectively (p.617).

Crisis risk communication, a form of risk communication, is the process of delivering
important nformation to affected audiences during crisis or emergency. It is a key component of
emergency respong6élik, 2007; Reynolds & Seeger, 2008BriggsandStern (2007¥ay that
effective communication during an emergency is challenging, and difficulties are amplified in
situations where diversgakeholders must communicate and receive emergency messages. The
reason, they add, is that different stakeholders need different kinds of information and for
different reasons. For example, some will look to risk communicators for comfort and
reassuranceothers will look for advice on what actions to take, while others will want to know
who to blame. Sandman (2012) also stresses the role of human emotion in crisis risk
communication. They say while routi raingri sk co

about a ri sk, in crisis risk communiBSandman on t h

2 Wise practices ar@principles or decisions that contribute significantly to the development of sustainable and
equitable social conditior{p. 19 Wise practices are conceptually different from best practices, in that they advocate
for the best approach for a given context, rather than the ofteardextualizedanking of best practicg§Vesley
Esquimaix & Calliou, 2010) This paper, however, uses the term best practices in a contextualized context, meaning
it is assumed all best practices applied to a local context are akin to wise practices.
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(2012) suggests risk communicators think of risk as a function of hazard plus outrage. In this

model, Lanard and Sandman (2004) suggest there arket@ls of crisis communication:

1. Public relations (high risk and low outrage): despite high risk, the public is
unaware or uninterested in the rigkg.influenza risk, seatbelts.

2. Stakeholder relationsnediumhazard, mediuroutragee.g.drunk driving,
distracted driving): the public is calm but interested in your message. This is the
ideal stage.

3. Outrage management (low hazard, high outeagewind farms, glyphosate):
despite low hazard, the publecangry. Communicators should focus on outrage
management over the magnitude of the hazard.

4. Crisis communication (high hazard, high outrage,spills, natural disasters,

outbreaks): the public is justifiably alarmed.

To address high hazard and h@gltrage situations, crisis communicators are encouraged to
validate citizends concerns, acknowledge unce
to overreassure justifiably alarmed peogleanard & Sadman, 2004) One way for public

health communicators to manage communication when outrage is high is through message
mapping. Message maps are a structured way to simplify, prioritize and limit risk messaging

during a crisis, tailored to the specifieeds and concerns of the affected audience. Message

maps emerge from the theory of mental neibéch says that when people are upset, they cannot

hear or understand complex informati{@ovello, 2003; Covellovlinamyer, & Clayton, 2007;

Minamyer, 2008) Understanding the dynamics and | i mi
information is also a key component of November and Lé&a§2@15) framework for risk,

disaster and emergency communicatibheysuggest risk information can only lead to action if

it is available, received and appropriately assessed by the receptor(s). Risk communicators must
understand risk information as having temporal and spatial attributes which moves in highly
complex ways thragh the social sphere. In this model, effective risk communication must
understand (1) community actors and their perceptions, knowledge and values, (2) the temporal
nature of the risk and timing of messaging, and (3) the formal and informal channels of

information flow within a communityNovember & Leanza, 2015)n emergencies, risk

communicators are tasked with sending the right message through the right channel at the right
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time. In crisis situationghis is very challenging when rapid response is required and

uncertainty is higtiBriggs & Stern, 2007)

Risk communication and crisis risk communication are new disciplines of aalith
there iscomparativelyittle establishe@nd publishedisk communicatiortheoryand
professional practicguidelinesvhen compared taditionalpublic health disciplines such as
epidemiology, health promoticand sanitationWhile the theory of risk communication has been
steadily growing since the 1970s, there is relatively little evaluative research conducted on risk
communication mactices and interventiori&lik, 2007) Lurie, Manolio, Patterson, Collinand
Frieden (2013) argue many emergency response functions, including public communication, are
limited by severe lack of data on public health risks. For example, during the Deepwater Horizon
oil spill in 2010, public health responders faced major uaingy due to a lack of data on the
immediate health and environmental effects of oil spills. The only way to close this gap, they
concluded, is to (1) develop data collection plans for emergencies and (2) conduct evaluative
research, both in the periobdstween crisis events. To build trust and assess public needs, the
evaluative research should carefully engage stakeholders and should consider coinasedity
participatory research techniqugsirie, Manolio, Patterson, Collins, & Frieden, 2013)
ReynoldsandSeeger (200 dvocat e for a similar Aintegrati v
and response. In their model, public communication must continue until the full resolution of an
emergent hazard, followed by ongg evaluation and risk preparedness activities. This suggests
effective crisis risk communication requires deliberate planning and evaluation. Governments
who communicate DWAs, for example, should consider community engagement and research

activities aroind DWASs between adverse water events.
1.2.4 Risk Perception Theory

To improve risk communication we also need to understand perceived risk, as public
perceptions of risk are a necessary precursor for taking precautionary behaviours to protect
health(van der Pligt, 1998) Perceived risk is the psychologigarception of hazard or danger,
separate from the technical or probabilistic assessments of risk often employed by public health
practitioners and exper¢Slovic, 1993a) Risk perceptionis theresult@fn i ndi vi dual 0s
interpretation of the risk information or message, based on prior experiences, opinions and social

forces. It is prone to heuristics and biadasria, 2010) Alternatively, if an individual has few
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initial impressions of a hazard, their perceptions will be fueled by the content, tone and nature of
the messagéSlovic, Fischhoff, & Lichtenstein, 1984n another perspective, cultural beliefs

and biases have be#&und to be the best to predict risk perceptions, where hierarchical cultures
tend to be more trusting of government and institutions, coupled with lower perception of risk
from institutional hazards (e.g. water treatment plaivisldavsky & Dake, 199Q) Barton Laws

et al. (20155kuggest that differences in risk perception between ethnicitiemasamply

explained by culturdbeliefs butargue cultural differences in risk perception laeéter explained

by inequitable exposure to environmental hazards rather than cultural influence. Theyauggest
groupd geographic location defines the nature of the risks they face more than social or
cognitive processes. Risk characteristics also strongly influence risgdppien: risks that are
mantmade, fatal, unnecessary, proximal, infrequent and out of control are generally perceived as
higher risk than those of the opposite nature (naturatfatah necessary, distal, frequent),

regardless of quantifiable risk toifman healtt{Slovic et al., 1984)

Sandmad €012) theory on risk, hazard and outrage suggests these factors not only
influence risk perception but also the public
influence precautionary behavior aloriErust is another key component of risk perception and
precautionary behavio(Slovic, 1993a; van der Pligt, 1998)rust in risk communication and
management is rooted in previous interactions with managers, local governance and
participaton, and quick response to issues. Poor trust, conversely, is likely when those in power
live far away, problems are covered up, or local health status igplowic, 1993a) The
phenomena of sociamplification of risk is also a consideration, where risk messages are
filtered, discussed and analyzed in the social sphere. Interpersonal interactions, news and social
media, and inappropriate responses from risk communicators can amplify risk messages,
increase fear and derail the efforts of public health officials to incite hegadthucing or

protecting behavior@Kasperson et al., 1988)
1.2.5 Risk Perception and Communication in the Drinking Water Context

Doria (2010)andDoria, PidgeonandHunter (2009areseminal literature on public
perceptions of drinking water risk. These studies found the most important predictors of
drinking water risk perception are taste, and to a lesser degree odour and colour. Called

organoleptic propéies, aesthetic qualities can be poor predictors of water safety, particularly
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mi crobiological quality, but can directly i
trust in their water system overall. They note six additional factors alsz pifelic risk

perception of drinking water:

1 Contextual factors, such as perceived quality of the distribution system or
marketing/packaging of bottled water;

1 Impersonal or interpersonal information, such as media reports or information
from friends and fanily;
Trust in water companies or other groups, including governments and utilities;
Perceived control, which tends to be restricted for individuals on public water
systems;

1 Demographics, cultural factors and worldview, these were noted to weaker
predictos of risk perception and;

1 Overall perceptions of water quality, which can be influenced by combinations of

the factors above.

They note that even factors with a weak contribution can have a large effect if an issue is
widespreadDoria, 2010; Doria et al., 2009)

Risk communication of water emergencies should follow best practices in risk
communication. In a 2007 guide to risk communication of water emergenciagpsthetical
threats to water systems were identified. Message maps were developed for each of the
scenarios using focus groups. One example is si®igure 1.21. They included potential
chemicalcontaminatiorof a reservoir, loss of power at a plant, and suspected bioterrorism. The
guide suggests involving a variety of water stakeholders iprtiess of message mapping,
such as vulnerable users, water utility employees and emergency resgQudeito et al.,

2007) Comprehensive reviews of environmental and public health risk communication note that
a multrmedia approach to urgent environmental health risks is pref@fitzgatrickLewis et

al., 2010; Glik, 2007) A recent survey following a bailvater advisory in Newfoundland and
Labrador found that radio, television and waofemouth were the most effective methods of
communication during the advisory, despite comprehensivetdatwor efforts(JonesBitton et

al., 2aL6). Similar concerns were noted in another study, where affpetagle particularly the

elderly) noted issues with dodo-door notices.Their mncerrsincluded not knowing the
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advisorynoticehad been left on the door, not being able to understaaad mistaking it for an
advertisement O orell, Platt, & Aston, 2000)In Saskatchewan, use of internet and social

media were effective ways to notify citizens of DWAs, with the authors noting the importance of
traditional communication methods for older citizens and for emergencies whalensedia

may not be availabl@Bradford, Idowu, Zagozewski, & Bharadwaj, 201 Regardless of

method, DWAs may not always result in appropriate behaviour changes;rBi\¥ents often

report not f ol |l owi nBradfortd et al.a201v;iJenéstton ét al., 2016y ect i v e
O6bonnell et al., 2000; Rundblad, Knapton, &

1.2.6 Risk Perception and Communicatiorthe First Nations Contex Research Opportunity
The previous sections suggest that culaure context are intrinsically linked to risk
perception andn turn, risk communication. For First Nations, tmanection between culture
and risk perception of AWEs is intrinsically linked to the value placed on water in Indigenous
cultural worldviewsand the reliance of communities on safe water supplies for traditional
lifestyles and livelihood§Stephens, 2010)Other factors unique to First Nations have also been
found to influence risk perceptions of drinking water sources. Analysis of data fr@@Ghe
Aboriginal Peoples Survey found that that having a water contamination event in the previous
year, being unsure of waterds contamination s
having less connection to culture, and living in a house in ofeexpairs were all significant

Figure 1-1: An example of a completed message map for a drinking water emergency. From
et al., 2007, p. 48)

Power Loss Message Map 1

Audience/Stakeholder: Public/Media
Spokesperson: Water Utility, City Manager, Mayor, and/or EMA Director
Stage of Crisis: _ Possible _ Credible X Confirmed _ Remediation/Recovery

Question: How long can the water utility provide water using the back-up generators?

Our generators will enable us to provide water for 36 hours.

B Our generators are functioning properly.
B Our generators are designed to provide back-up power if there is a power outage.
B We can operate at 100 percent capacity using our generators.

We will resume normal operations when full power is restored.

B Treated water will be available soon after power is restored.
B We will use all available resources to resume operations as quickly as possible.
B Water will be safe to drink when normal operations resume.

People can help by conserving water.

B Conservation efforts will help extend the time water is available.
B People should not store water until the system is back to normal.
B People should stay tuned to local radio stations for updates.
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predictors of a higher perception of drinking water (Sgence & Walters, 2012)0ther studie

have found differences in drinking water risk perceptions among First Nations across provinces,
with participants from a Saskatchewan First Nation being less likely to spend money on bottled
water for home use, express concerns about tap water consangptreport someone becoming

ill from tap water(Dupont et al., 2014)A recentcommunitybased participatory researploject
conducted with youth in Yellow Quill First Nation in Saskatchewan found that youth may
perceive lower risk to health from commerciallgated drinking watgiBradford, Zagozewski,

& Bharadwaj, 2016)Given these nuances, a Tribal Council and/or First Nation community risk
communication strategy should account for perceivedagskrdingly, suggesting risk
communication approaches may be an effective way to improve the efficacy of DWAs in First

Nations context.

The literatureshows an existing, but limited, body of research related to risk
communication, adverse water events] &irst Nations. Risk communication has been
described in the literature in relation to water evéBtadford et al., 2016; Covello et al., 2007,
HerveBazin, 2014;JoneBi t t on et al ., 2016; Mi naanganr , 200 ¢
risk communication for longstanding environmental and country food contaminants issues in
Indigenous communites Fur gal , Powell , & Myers, 2006; OO6N
Stephens, 2ID). Communitybased participatory reseanaith Indigenous communities after
the H1N1 influenza outbreak showed risk communication could be applied to generate more
culturally appropriate communication for panden{iCkarania & Tsuiji, 2012; Driedger, Cooper,
Jardine, Furgal, & Bartlett, 2013; Driedger, Maier, Furgal, & Jardine, 20d6)vever,
information on First Nationselevant communication for water events for Indigenous peoples
appears to be restricted to daseutl/or governmerssued publication8C Ministry of
Environment, 2009; Health Canada, 2007; Sockett & Poulin, 200Hi is a significant gap in
the literature. First Nations drinking water management has a unique historical, cultural,
political and social context. That translates into distinct health behaviours, risk perceptions and
overall public health concerns. MaRyst Nations communities already experience drinking
water issues and regularly communicate about drinking water risks. Many communities and
their agencies have the need and desire to study, conduct and evaluate drinking water risk
communication from &irst Nations perspectiveA literature reviewcould not identify a current

established framework or guidelines for this purpose.
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1.3 Project Purpose and Objectives

The purpose of this research project was to explore the relevance of risk communication
theay and practice to the First Nations and Tribal council context. This research is significant
because its main purpose is to ensure adverse water evepteore are communicated in a

way that allows community members to best protect their health.
The overall objectives of the project were to:

a) assess the concerns, knowledge and communication needs of everyday drinking water
system users on two First Nations who have experienced DWAs.

b) determine contexappropriate methods, practices and policies thatimpyove drinking
water advisory communication for First Nations and develop local capacity to implement
them.

c) contribute knowledge to the creation of a risk communication framework for adverse
water events for First Nations and their Agencies, which ®varall research goal of the

Safe Water for Health Research Group at the University of Saskatchewan.
1.4 Methodology
1.4.1 Risk Communication of Drinking Water Advisories: A Contextual Approach

The science and practice of safe drinking water management includes s@ter
protection, water treatment, monitoriagdresponse to adverse water conditions (including
issuance of DWAS). It is based in Western approaches to environmental and human health
sciences, epidemiology, risk assessment and communication paskypdrception and
communication literature, however, shotlvatsocial context must be considered in the risk
communication process. In the First Nations drinking water context, this means consideration of
individual risk perception, but also considepatof the cultural significance of water,
longstanding systemic problems with drinking water quality, and community cohesion and
resilience. As such, research that aims to better understand or improve the efficacy of safe
drinking water management on $tilNations should consider these factors. Furthermore, First
Nations are not only disproportionately affected by unsafe drinking water and DWAs in Canada,
but also motivated, particularly at the community level, to improve their drinking water quality

andsafe drinking water programs. These factors point to CBPR as an appropriate and likely
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necessary approach to investigating DWAs in First Nations communitiesScidrece in a

Circle © model of communitybased research emesirom the epistemological principles of

Er mi neds i €Brnine,@TVRa nsdp aMaeros heayl el db ss(Edidtétnbtashall,

& Marshall, 2012; Bartlett, Marshall, Marshall, & lwama, 2046} the collaborative, action
focused partnership approach of CB@Rael, Em, & Schulz, 2012, p.; Leung, Yen, & Minkler,
2004; Minkler, 2010) The model was developed for environmental health research with
Indigenous communities and prioritizes research project designs and outcomes that emerge from
equal, honest and ethicalationships (links) between researchers, community officials, elders
and young people. Similar to theodel forindigenous CBPR described By Fletcher(2003)

this model is particularly appropriate for this study as it was developed in part through previous
research projestbetween University of Saskatchewan pubé&ealthresearchers andaSkatoon

Tribal Counciland encourages lortgrm research relationships over multiple projects that
address evolving public health concefNdson, Bharadwaj, Knockwood, & Hill, 2008)rhe

p r o j falloaséarch philosophynd approach iseviewed inChapter Two.
1.4.2 Study Design

Thissectionn s a summar y. A full descriptionamand di
be found in Chapter Two. A full description
approachand development of thRarticipatory DotMapping Methodcan be found in Chapter

Three.

1.4.2.1 Project Overview and Community Selection Rationale

The study was carried out as@mmunitybased participatory researnphrtnership between:

1 University of Saskatchewan School of Public Health (SPH) researchers,

1 Saskatoon Tribal Council Health and Family Services Inc. (STC H&FS Inc.),
1 Muskoday First NatiofiMuskoday)and;

1

Mistawasis Néhiyawak(Mistawasis)

SN°hiyawak transl ates tmoed Ckarg Pepe | ®@md iins thheed®| as na rCe
Nati ono.
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As described irscience in a Circle@nd other CBR frameworkqC. Fletcher, 2003; Israel et

al.,2012) this partnership was purposefully sampl
(Nilson et al., 2008)Over a tweyear period beginning in December 2016, partners built upon

their exi st iveloged a foussterkreséarctaproject.d e

1) Formation of community fAlinkd and for mal
2) Development of specific research question and methods
3) Data collection and interpretation

4) Knowledge translation

In addition to the canvestigators, commuty members were also engaged for their lived
experience and/or special expertise to participate in community meetings or be trained as data

coll ectors. This group is collectively calle

1.4.2.2 Research Setting

Saskatoon Tribal Council Hehland Family Services In¢STC H&FS Inc) is an arm of
the Saskatoon Tribal Council, which is governed by seven First Nations in the Treaty 4 and 6
territories in central Saskatchewan. STC H&FS Inc. includes an environmental health team
responsible for delivering safe drinking water programnbinthe communities and is comprised
of environmental health officer(s), drinking water quality monitors and an Environmental Health
Program Manager. This team delivers a safe drinking water program: they advise on drinking
water and sanitation systems ass$ist communities in responding to AWESs and issuing DWAs.
STC H&FS Inc. responds to adverse water events in accordance with their Safe Drinking Water
Program Monitoring and Response Protocol. Muskoday First iNatid nearby Mistawasis
Néhiyawak are bbt Saskatoon Tribal Council member communities and agreed to participate in
the project as research sites. Both Muskoday
issued DWAs in the past two years.

Muskoday receives drinking water from the nearby CitPiafice Albert through a long
di stribution pipe connect ed viatbe PtingecAlbertiRurgi6 s ma i
Water Utility. The water is purchased from theal water utilitythrough a municipal services
agreement If it is repressurzed(and if required, rehlorinated) n  Mu s k 0o dstoyages wat er

reservoirbefore it is distributed to homes in the community. In the past five years, Muskoday
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has experienced occasional skerin precautionary boil water advisories. In the summer of

2016, Muskodayds water supply was cut off when
contaminated Prince Al bertdés main source wate
City of Prince Albert cut off supply to customers of the rural watiéty) including Muskoday

First Nation. Crisis communication during this event was at times inadequate, for example, the

City of Prince Albert did not inform these rural customers of the-asfiutntil after supplies had

been cut. Muskoday was forcedsiek alternative water supplies, truck in water from nearby
communities rourddhe-clock. While the safety of the water supply was never compromised,

Chief and Council urged local residents to conserve water and called a state of emergency

(Water Canada, 2016 Both Muskoday and the STC emergency response teams dedicated

significant time, human and financial resources responding to the event. Since then, the
communityand STChasworked with external agencies to address communication gaps and

refine emergency communication practices.

When an advisory is triggered by bacterial or chemical results of concern, STC H&FS
Inc. receives the notification and the Environmental Health Brogianager or designate alerts
Muskoday Healttstaff by cell phone. If the advisory is triggered by an incident in the
community (i.e. power outage), the water plant operat®ubtic Works Managedilerts the
Environmental Health Program Manadpsrcell phone. Once the need for an advisory is
established, the Manager logs the advisory in the STC safe water database and generates an
advisory notice which describes the type of advisory, date, and instructions affected water users
should takdo protect tha health. This notice is then submitted electronically to Muskoday
Health Centre. To alert affected drinking water users, Muskoday hires community members to
deliver copies of the notice to affected households, uses Facebook and Facebook Messenger to
alet users on Social Media, and sometimes posts a notice on the TV at the local sidteanTo
advisory, any required repairs or treatment adjustments must be complete, and two consecutive

samples, at least 24 hours apart, must be laboratory testedrdinched as safe.

Mi st awasis N°hiyawakdéds community is served
source water from underground wells. The community replaced its main water treatment plant in
2016. Mistawasis also has four small water treatmentglaach treating water from small

wells that serve a small group of homes that are not currently connected to the main community
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distribution system. Mistawasis experiences very frequent precautionary boil water advisories
on the homes connectemla small water treatmerplant Twentyfive shortterm advisories

were issued in the community in 2016 adding up to 100 total days on advisory that year. These
advisories are the result of three main factorgst advisories relate foequent electrical powe
outages and power fluctuations in the community that cause pressure loss in the distribution
system Occasionallyadvisories can relate tabaeakdown in the plant and/or the distribution
system(s), or detection of coliform bacteria by STC H&FS Incvigaties related to homes
connected to the main plant were largely alleviated by the construction of the new treatment
plant which has a backup generator that functions during power outages and allows water to
continue to flow to the homes. One tempom@o/Not Consume advisory was issued after a
potentialwater quality problem emerged during the commissioning of the new water treatment
plant. Upon further investigation, it was determined that the issue was isolated to a set of taps
within the facility nd connected to the public distribution system. The taps were replaced, the

problemresolvedand the advisory was lifted.

When an advisory is triggered by bacterial or chemical results of concern, STC H&FS
Inc. receives the notification and the Enviromta¢ Health Program Manager or designate alerts
Mi st awasisé6 Director of Public Works by phone
community (i.e. power outage), the water plant operator or Director of Public Works alerts the
Manager of Envonmental Health Programs by cell phone. Once the need for an advisory is
established, the Manager logs the advisory in the STC safe water database and generates an
advisory notice which describes the type of advisory, date, and instructions affectedseas
should take to protect their health. This notice is then submitted electronically to Mistawasis
Public Works. They alert affected drinking water users, by delivering copies of the notice to
affected households and announce the advisory on tloeirdadio station. To lift an advisory,
any required repairs or treatment adjustments must be complete, and two consecutive samples, at

least 24 hours apart, must be laboratory tested and confirmed as safe.

1.4.2.3 Study Protocol

Phase OneDevelopingtheA Communi ty Linko and For mal Resear
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In December 2016, University of Saskatchewan School of Public Health (SPH)
researchers approachtbe STC H&FS Inc.Environmental Health Program Managdrout a
possible research project in drinking watemenunication. In the following year, a research
agreement was negotiated between SPH and STC H&FS. Seven Saskatoon Tribal Council
communities were invited participate, and two communities emerged as participants and
identified coinvestigators for the search project. Approval for the project was also obtained

from the University of Saskatchewan Behavioural Ethics Board (BEBbZ7.
Phase Two:Develogng a Secific ResearchQuestion andChoosing Methods

In the first part of Phase Twihe research relanship and research questiongredeveloped

in a community meeting.

In Science and a Circle@espectful dialogue and discussion between research partners
can give rise to many beneficial research outputs including methods, new skills and capacities,
and the identification of research goals and prior{fdison et al., 2008) In Indigenous
communities, this means that most CBPR projects begin with dddaee meeting held irhe
community whenever possible. These meetings used a version of the conversational method, led
by an SPH researcher, with minimal notes taken. This was to ensure all participants could
participate fully in the conversational nature of the meeting, tableshed Indigenous method
(Kovach, 2010h) In early 2018, initial community meetings were held in both communities and

were attended by:

1 health centre staff and management;

71 public works saff, for example water treatment plant operators;

1 Drinking water quality monitors, and

1 project ceinvestigators from the community, STC H&FS Inc. and the SPH.
These meetings had three objectives:

1) make friendly and respectful introductions and reviewpthreo j ect 6 s obj ect
2) discuss local practices, priorities and concerns as they relate to boil water
advisories

3) re-focus research priorities/questions for the research project
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In the second part of Phase TyeoMethod was Develodeand Validated

Following the initial meeting, all canvestigators dermined that a previously published
participatory method oul d not satisfy both the projectos
preferences and constraints. In respoaseyel participatory method would be needed to meet
the projectdos objectives and | everage communi
members during their upcoming Treaty Dbgslebrationsverea pracical priority. Developing
novel engagement tools for lower resoufieeP. Green, Warren, Broverman, Ogwang, & Puffer,
2016)and First Nation$C. Fletcher, 2003. Fletcher, Hibbert, Robertson, & Asselin, 2013)
contexts has been described and applied in other projects. In this step, the research team
developed an engagement tool catleel Participatory DotMapping Method This method uses
a novel data collg¢ion toolwhich uses spatigdarticipatory mapping method€orbett & Lydon,

2014; E. P. Green et al., 2016; Warner, 2@fg)are n ga ge me nt mettrhodr acy,l ¢ d
al s o c avlad tei{icgmdno 2013)o generatevisual distributions of preferences across
nonspatial qualitative conceptisat have been spatially arranged (similar to a mind (Gagft

of Communication, 2013)

Following initial community meetings, the research team developed a set of questions
and potential responses that, when deployed, could collectively meet the objectihestatly.
These questions and responses are not€dhble 11. Responses were illustrated using basic
clip art icons and arranged spafCrathdfl v si mil ar
Communication, 2013Each of these elements was validated through a separate community
meeting in both Mistawasis and Muskoday. The completechtys were displayed on four
foam boards, each displaying a single question and corresponding respgamsgample is in
Apperdix A.

The research team also adapted thenalps for lettessize paper to be made into
booklets. If needed, data collectors could use these booklets to gather responses in settings where

a large mapnay nothavebeenappropriateAn example ofacompleted booklet is iAppendix

4 Each year, the Government of Canada visits First Nations communities who are signafreasytdo distribute
treaty annuity paymentSovernment of Canada, 2008gome First Nations and Tribal Councils host events and trade
fairs in tandem with the annuity paymevent.
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B. When complete, théot-mapswere first deployed at community events. Trained data

collectors asked participants to place agetermined number of coloured dots sticker¢s)jour

coded by age group, on the area(s) of the mind map that best represented their response to the
guestion displayed. At events, the-@oting method was completed on the foam boards. In

other community settings, data collectors used the indivigigsglonse booklets and transferred

the stickers to their respective responses on the maimmapotoards. Data collectors were also
instructed to periodically note, in writing, any repetitive or interesting comments heard from
participants. The result dfie dotmapping exercise was a visual riéqe distribution of
individual participantsd responses. When vie
a collective picture of the communityés respo

differences between age groups.
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Tablel-1: Questions and Responses for the-Blapping Exercise, by Community

When drinking water advisories happen, what are your main concern(s) and question(s)?

Muskoday

Mistawasig

Could | get sick from the water | drank recently?

What will happen if I drink the water anyway?

Can | use the water for washing dishes, brushing teeth or bathing?

What is the reason for this advisory?

Will | need my water storagenk cleaned after the advisory is over?

Is the water contaminated?

| want to know where | can get updates and more information.

I want to know how long the advisory will be on for.

| worry about the elders getting the help tmeed.

Where can | get bottled water?

< |=<|=<|=<|<|=<|=<[<|<|=<

< |=<|<|=<|<|=<|=<[<|<|=<

When advisories happen, how are you CURRENTLY notified?

Muskoday

Mistawasis

Friends and Family

Y

| receive a home visit from health centre or band staff.

| visit the band office or healtentre inperson.

Someone delivers paper notices to my house.

| call the band office or health centre.

| receive notice by email, text or Facebook messenger.

| receive a call from the health centre or band office.

| seeFacebook posts in my newsfeed from the health centre or band office.

| hear about it through radio or TV news.

| see it displayed on a TV screen at the gas station.

| hear about it through online news.

<|<|<|=<|=<|=<|<|<|<|=<]|<

| call public works dnealth centre.

| am not always aware of a notice.

| visit public works or health centre in person.

| receive a call from the health centre or public works.

| see Facebook posts in my newsfeed.

| hear about it through radiews.

<< < [<|=<|<




If you had a choice, what would be the BEST way to notify you about drinking water advisories? | Muskoday | Mistawasis

Talking to Friends and Family Y Y

A home visit from health centre or band staff. Y

Facebook messenger Y

Textmessages Y Y

Delivery of paper notices to my house. Y Y

Facebook posts in my newsfeed from the health centre or band office Y

E-mail notices Y Y

Receiving a call from the health centre or band office. Y

Display a message on the schoalsctronic message board. Y Y

The TV screen at the gas station. Y

TV, radio or online news. Y

Muskoday Community Radio Station. Y

Facebook posts in my newsfeed from the public works or health centre Y

Receiving a call from the publiorks or health centre. Y

Community Radio Station Y

What is a precautionary boil water advisory? Choose one option you think is most correct. Muskoday | Mistawasis

It's possible that illnessausing bacteria have entered the water systemit'bumpossible to know for

sure. | must boil my water just-case. Y Y

Something minor happened with the water lines. | can boil my water or switch to bottled as a preca

am worried about it. Y Y

The drinking water is contaminated witttteria. | must boil my water or switch to bottled water to pre

illness. Y Y

It's possible that illnessausing bacteria have entered the water system. Children and elders should

their water as a precaution, but healthy adults are safe. Y Y

| don't know! Y Y
*oye indicates the questiomamwas included in that

communi ty®s
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Phase Three:Data Collection

From MayNovember 2018, SPH Researchers, STC H&FS Inc. Staff and other data
collectors deployed eacho mmuni t yds dot map tool at their
the communities. Data collectqwho were community members or SPH researchecsiyited
participants, asked them to approach the tatihere the four foam boards were displayed)
obtained verbal consent to participate. Once consent was given, each particiganovwdasl a
set of coloured destickers corresponding to age group. For exanmgasicipants who were
between the ages of 138! received red dot stickers, those age®2%nd over 60 were provided
blue or yellow dot stickers respectively. The papants wereguided through the exercise with a
data collector.

At most events, a small incentive was offered for participation, such as vouchers for a
Saskatoon Tribal Counldreaty Day produce market. When complete, each participant was
thanked for their time and offered a leaflet with additional information about the research
project. Following the Treaty Day events, the research team determined that a larger sample was
needed for both communities, particularly to ensure each age group was adequately represented.
To enlist participants from these groups, data collectors attended an additional family event in
Mistawasis, and deployed the individual booklets in additiogtdings in Muskoday and
Mistawasis (homes, local meetings, etc.). A breakdown of those who completed the large board

dotmaps vs. those who completed individual booklets is provided in the results.
Phase Four: Data Interpretation and Knowledge Translation

Research team members attended community meetings to analyze and interpret the results of

participatory doimapping. The reasons for using a community meeting for data analysis was to:

1) Ensure First Nations leaders and public health practitioners coldimgéully interpret
results in their community context scope of practice, if applicable.

2) Have SPH researchers interpret results in terms of previous studies, relevant theories and
other scientific frameworks.

3) Usngfit vy ed o knowl ed g evelopcadotal aatibropfarafor kmoveddge d e

translation and implementation.
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For both Mistawasis and Muskodayicwestigators and other community drinking water
practitioners attended the meetings. Mi st awa
interested high school student tnoap Kisipgghet i n i n
conversational methogKovach, 2010g)each team member reviewed the board and shared their
interpretation of the results, often building on the comments of others. The results of the data

coll ectorsdé qualitativeathen ead\Jies @r.i éisvearae ep It ¢
introduced miediscussion. An SPH researcher lightly guided the conversation and the group

reached consensus on the clearest visual patterns observed on the board and what those patterns
meant. Once these key riéswere established, the group decided on an appropriate knowledge
translation/implementation strategy for each. For example, the research team suggested a visual
display could educate community members about the reasons for PDWAs. In another
community,basic message maps around DWAs were requested. The purpose of these maps

would be to ensure all band staff had access to consistent information about the types of DWAs

and what to do when they happen.
1.5 Results

In total, 152 people participated in the -@hoapping activity at three community events and
in other community settings. Photos of the completed dot maps can be fApueimdix A

The results are tabulated by community and age grotipblel-2.

Table1-2: Participants in DotMapping Activity in Mistawasis and Muskoday

Number of Participants, By Age Group
Community Youth¥oung Adults | Adults Older Adults/Elders| Total
(182 34) (3559) (60+)
Red Dots Blue Dots Yellow Dots
Mistawasis 22 39 24 83
Néhiyawak *22 *39 *9
Muskoday 27 18 22 69
First Nation *8 *18 *7

*Number of totaparticipants who respondedh ¢he large detnaps during events. This is considered the main form
of data collection.

1.5.1 Understanding Community Concerns durD@/As

In Mistawasis, the detaps indicated community members were especially concerned

about the risks of illness from drinking water just before or during an advisory. No clear
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differences across age groups weenidied. In Muskoday, the dohaps showed youtyoung
adultsandolder adults/Elers aranembers of the community who mayss information that is

included on doecto-door advisory notices, such as hygiene and cooking instructions.
1.5.2 Current vsPreferred Methods of DWA Communication

Most Mistawasis community members currently receive their notice viatdatwor
notices, the community radio station, or through friends and family. -edwoor notices and
the community radio station were alse threferred form of communication, the desire for text,
email or social media alerts was minimal. The community said this was the result of careful
engagement with community members in recent years, noting public works recently assumed
responsibility focommunicating DWAS, a role previously held by the health centre. Few
respondents preferred electronic communication, but those who did were largely youth/young

adults

In Muskoday, youth/young adults and older adults/Elders were more likely to hear about
advisories from information from friends and family, this is the same group more likely to miss
information from official paper notices. Overall, Muskoday residemiEated that thefiear
about advisories through Facebook, dwedoor flyers, and frieths and family. Some
community members expressed interest in textroa# notices; youtlyoung adultandolder

adultsEldersindicated that that thgyrefertext/email options.
1.5.3 Precautionary Boil Water Advisories: What Message is Geftmgugh?

In both communities, approximately half of the respondents could identify the meaning of
a Aprecautionary boil water advisory, o0 with

to be contaminated. No difference between age groepsoliseved.
1.6 Discussion

The results of the dehapping demonstrate the importance of local community
engagement in risk communication planning. While both communities are members of the same
Tribal Council and are located less than 100 km apart, each hadua yeigsuccessful approach
to communicating DWAs. The results from each community will be discussed separately in the

next section, followed by a general discussion.
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1.6.1 Muskoday First Nation

In Muskoday, the detnap results showed many respondents bothn@efer
Facebook and Facebook messages to hear about drinking water advisorige-dd@mpmotices
and interpersonal communications from family and friends were also listed. This is consistent
with the findings oBradford et al. (2017)who found social media to be a fast and simple
method to communicate with drinking water users, but also warned of the risk otbapce
on these methods for emer gemapglsocegaladreuclkearc at i on .
interest from some older adults/Elders and ytyatiing adultswith less interest from the adult
group, for email or text notices. This was an unexpected result, the research team expected text
and email would increase in preference withrdasing age. It is, however, consistent with
communication preferences in Muskoday. In their Muskoday First Nation Community
Communications Strategy, released in 2012, a similar trend was noticed. In that report, those
60+ were more likely than thos@-59 to prefer text communications from the band and more
likely than nearly all other age groups to prefer erfMuskoday First Nation,@12). It is
worthy to note that this 2012 report recommended Muskoday use Facebook to communicate with
band members. This suggests that overall communications planning is a valuable strategy for

communities to improve their risk communication, anawiersa.

Muskodayds results also identified a poten
map, youth and older adults/Elders appeared to hear about boil water advisories through
interpersonal communications with friends and familjais was evident &m the display of
color-associated dots on the m&phile interpersonal communications are an important method
of risk communication within a communit@radford et al., 207; Doria, 2010Q)the dotmaps
also revealed these groups were concerned or have questions about topics that are usually
includedono f f i ci al notices (for example, ACan | us
teeth, or bathing?). These results evigkely relatedthe result of hearing secoidnd
information especially if the details of a deordoor notice were not shared amorifyst
household. Potential ways to address this gap were discussed, including improving the clarity of
notices and pmpting household heads to share notice information within the home. These

challenges and limits of do®o-door notices have been noted in studies outside the First
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Nations contexfJonesBi t t on et al ., 2 0 lf@ther enpHaswzmgteelnéed et al

for multiple communication methodar drinking water advisories regardless of context.
1.6.2 Mistawasis Néhiyawak

In Mistawasis, the dathaps revealed that community members are currently notified
about drinking water advisories through two main channels-iedoor notices and the local
rado station. This is consistent with other studies that noted radio is an effective way to
communicate during advisorié¥onesBitton et al., 2016; Rundblad et al., 201@oorto-door
notices and radio were also the preferred methodsdst acommunity members regardless of
age. The two detaps which asked about current notification methods vs. preferred community
methods looked nearly identical. Two factors are likely the cause: first, Mistawasis recently
reoriented their drinking watedvisory practices, transferring this responsibility from their
health department to the public works department. Second, Mistawasis has experienced very
frequent precautionary boil water advisories in the past. This necessitated regular engagement
with community members about the advisory process, developing a sense of understanding and
trust in the DWA process. While it appeared
process, it did not necessarily mean community members followed advistictions, even
though it also appeared they did pmm@galsé rust th
revealed community members were concerned abo
anywayo and wonder ed i acollettas noteddgimgthe exertcisa mi n at
that community members had concerns about the water quality in their new water plant and used
bottled water or untreated spring water instead. Research team members from the community
felt thisbehavior mayhavebeenheavily influencd by the single precautionary ENot-
Consume advisory that was issued during the p
auxiliary water tap. This is consistent with risk perception theory, that says perceived risk will
be highefor an uncommon and unfamiliar risk (lead) vs familiar risks (PDWAs). The research
team felt that using a risk perception approach to improve local water quality perception may be
helpful. Drawing on the knowledge that taste is the greatest influenisk fmerceptior(Doria,
2010; Doria et al., 2009Mistawasis and Tribal Council staff planned a water taste test at next

year 6s Treaty Da ynsthe neww@lanpta commegcially laottled watdr.r o
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It is common forindividuals to partialljcomplyor norrcomply with boil water
advisorieqBradford et al., 2017; Jondsi t t on et al ., 2016; O6Donnel
al., 2010) The likelihood of norcompliance further increases when advisories are common
(Hrudey, Hrudey, & Pollard, 2006furthermore, perception of kislecreases for risks that are
common, familiar, and ktontrol (Doria, 2010; Slovic et al., 1984)For some residents of
Mistawasis advisories have been so common they could be described as routineasThis
concern for the communityds and the Tribal Co
boil water advisories, even precautionary, is key to reducing the risk of waterborne illness. The
research team hypothesized that the root causes afampliance were also related to a
common misunderstanding of the true meaning o
believed both could be explained, at least in part, by a lack of understanding of the general
principles of water treatment andwwatertreatmenor distributionfailures cause risk to
human health. One research team member shared a noteworthyalséise from her
household. In her family, the first person to receive the DWA notice (which arrives as a
coloured doorknob hangenangs it on the kitchen tap, where it remains until the notice is lifted.
This practice is consistent with a weltablished form of health behaviour modification called
Apromptingd or fAnudgingo. Whi | e(Shetrerhas been
Gatersleben, Morse, Smyth, & Hunt, 2017; Sussman & Gifford, 2&i@)n health policy
reports(Behavioural Insights Team, 2011, 2018has not yet been describedle context of
boil water advisories. This practice could be easily applied in other contexts and warrants further

attention.
1.6.3 The Precautionary Boil Water Advisory: A Health Promotion Challenge

In both Muskoday and Mistawasis, only about 50% of residentsparticipated in the
dotmapping exercise r egar dl ess of age, could correctly
boil water advisory.o Whil e some other respo
responded @Al don &dondénts maicated theytlsotightd mdaet the water was
contaminated. Nonetheless, it highlighted the need for additional education around the meaning
of different types of advisories, the causes of advisories, and the risks of drinking unsafe water.
Crisis risk communication (what happens during DWAS) must be focused on shoi)-easy
digest and pertinent information. To ensure PDWAs had consistent and clear messaging across
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channels in each community, message maps were designed for local staff anthmatars

(e.g. radio hosts) to use during PDWAs. An exaropke draft message mapristed in

Appendix C Communicating about science of water treatment, the difference between potential
contamination and known contamination, and the complex personal assessments of acceptable
risk requires a different approach. Risk communication can also be a part lofgneaittion.

Health promotion is the practice of improving health through approaches like education, social
marketing, capacity buildin@lik, 2007) The knowledge gaps around PDWAs in both
communities demonstrated a need for ongoing education around drinking water systems and
advisories in the community setting. In respotise.communities requested a visual or

interactive display that could communicate complex topics around drinking water treatment,
distribution, and risk to community members of a variety of ages and education levels. They
planned to work with the SPH to phace this display. Other ways communities could improve
drinking water safety knowledge could include school presentations or tours of the water

treatment plant (s) for children, band staff and other community members.
1.7 Policy Implications and Conclusion

Risk perception and communication must be considered in First Nations drinking water
policy, even if the immediate water quality problenasl beeraddressed. Indigenous Services
Canada says they will eliminate lebtgrm drinking water advisories by 2Q2faving eliminated
79 since November 20 Edigenous Services Canada, 20188hese improvements are much
needed. Risk perception, however, is not based o gyaddity alone. Indigenous people
experience the effects of destructive colonial policies, even though some (such as residential
school) have long been changed. This means drinking water risk perception is likely to be
shaped by past threats, governnieattion and chronic underfunding of drinking water
programs, even if the immediate crisis is resolved. Furthermore, Indigenous Services Canada
has not published any commitments to reduce the impact oftehorboil water advisories
(Indigenous Services Canada, 2018this study shows that shdaerm boil water advisories are
both exposing First Nations communities to risk of waterborne iliness, particularly when

advisories are frequent.

This study identified o me of t he ways Doria (2009, 2010

perception theory applied to the context of two First Nations. These include past experiences
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(history of boil water advisories and other water quality issues), level of control in the system
(levd of input into governance, community vs. outside control of water system), information or
misinformation (consistency and quality of information from official sources and informal
channels), trust in water treatment and governance (level of trust indvanidoperators and

tribal council) and perception of water quality (does the community make good water) are
contributing to overall risk perception Mistawasis Néhiyawak and Muskoday First Nation. In

this study, these risk perception factors were vagiblween two communities who appear to

be very similar: they are both from Treaty Six, are less than 100 kilometres apart, and are
members of the same Tribal Council. In turn, their risk communication strategies, methods of
local engagement, and overstifucture of drinking water advisories were also variable. The
overall success of each communityds individua
communication by First Nations need not focus on theQamadian First Nations social,

political, economic and historical context. Instead, risk communication planning and practice
should focus on local engagement and consider the nuanced ways each of these factors shapes
individual and communityevel risk perception, communication preferences,thdmhaviours

and trust in local governance, which was also not&penceandWalters (2012)

Risk communicaon planning requires engagement and education outside the immediate
communication during an advisory. Community engagement through participatory research,
such as this project, is a useful approach. Through research activities that invite community
paricipation, First Nations governments and agencies can engage community members directly,
identifying concerns and educating community members in the process. As Indigenous Services
Canada devolvesnd transfers authority to allocate angkrate publisewices (including
Environmental Health) to more communities, First Nations and their agevitiexreasingly
conduct local engagement for program development and evaluation. When a relationship with
university researchers may be beneficial, CBPR prejeah be a useful approach, particularly if
the research partnership includes representation from both the communities and the agency or
Tribal Council. Newly formed agencies and health authorities will also manage their own
continuous improvement efforésd may seek accreditation frahealth quality evaluation
organization, as is the case in the Saskatoon Tribal Councivanélits communities. Risk
communication planning can contribute to these overall goals. Informal engagement between

First Nations and their citizens is also a valuable practice, in Mistawasis, open and ongoing
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communi cation generated i mportant insights

water management, even in the face of water quality challenges. Education amgtosadttion

activities should also be considered where known knowledge gaps exist, such as water treatment

sciences. These practices can contribute to an overall emergency response and risk
communication strategyReynolds & Seeger, 2003)ut can also foster a strong sense of trust in

local water systems and governaficerie et al., 2013) When possible, education efforts should

use a health promotion approach, and use engaging and interactive methods whenever possible.

Groups that have a mandate for science education, including science centres, dritéking wa
organizations, university outreach programs and school curriculum developers should also
consider developing materials on safe drinking water for communities who experience drinking

water issues and advisories.

An increasing body of literature is shawithat people in a variety of contexts do not
follow boil water advisorie¢Bradford et al., 2016; Joné&si t t on et al ., 2016;
2000; Rundblad et al., 20107T his likelihood increases when advisories are issued too
frequently(Hrudey et al., 2006) There is little evaluative research available to show what
approaches, method or messages may increase compliance for risk communication activities
(Glik, 2007) This includes drinking water advisories. In response, nmstéutional and
communitybased participatory researshould investigate how public health officials can
reduce the risk of waterborne illness in their communitiesugh improved risk communication

both in general and the First Nations context.
1.8 Study Limitations

This study used extensive purposeful sampling for themdgping exercise, as random
sampling was not feasible, nor preferred for this activity. While a diverse and reflective sample
of the community was targeted, those who participatedigir@vents or ornen-one

an

O

engagement may not f ul dverall menparshisdronseholtdsh EBor ¢ 0 mmu n

example, while every effort was made to have

distributions, they may not exactly reflebetpopulation of interest. It is also unknown if they

are representative of demographic factors such as gender, neighborhood, education level, as this

data was not collected.
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When the data was collected, names were not recorded. Because daidested] at
multiple time points, individual could have participated more than once. This likelihood is low,
as there would be little incentive to participate multiple times and past participants could verbally
identify themselves before participating agan addition, the data collectors were known to

community members.

The nature of the dahapping exercise does not allow for individual responses within
guestions or between questions to be identified. Therefore, it is not possible to assess if one
pattern of responses is (or is not) associated with another collection pattern. Analysis of the

mapods findings should be considered in the
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Chapter Two: First Nations Drinking Water Communication : Embracing Two Worldviews

through a Community-BasedParticipatory Approach

Co-Principal Investigators:

a) Diane Adams, CPHI(C), School of Public Health, University of Saskatchewan;

b) Bev Wise, Health DirectpMistawasis Néhiyawak

c) Ava Bear, Health Directo Muskoday FirstNation

d) Laura Parenteau, Environmental Health Program Man&gskatoon Tribal Council
Health and Family Services Inc.

e) Dr. Lalita Bharadwaj, School of Public Health, University of Saskatchewan.

2.1 Abstract

Drinking water management in Canada is largely rootedestern approaches to science
and risk. Tceffectively communicate about risks and encourage hpatttecting behaviour,
public health officials must consider social, cultural and historical fackbesScience in a
Circle © model forcommunitybased participatorsesearcHCBPR)informed a research
partnershigbetween environmental health researchers, two First Nations and their Tribal Council
in SaskatchewanDrawing on existing community resehrlinks, this panershipdeveloped and
executed a fouphase CBPResearch design, enabled the development of a novel participatory
research method, and generated actionable insights for First Nations policymakers and

practitioners in environmental healihd risk communicatiaon

Forming research links with the Tribal Council was an effeciwetegy to reduce some of
the risks of communitpased partnerships between universiied communitiesFor example,
the Tribal Council representative ensuredrésearch topic did not conflict with existimgprk in
the communityand provided advice on a project topic that may address a knowriassue
communities.Many First Nationdn Canada are assumiggvernance of their healtervices,
many of whichwill be provided by Tribal Councils or similar agenciedieBcience in a Circle
© model andhe Patrticipatory DotMapping Methodnay be useful tools for agencies looking to
improve their own policies and programs through research, while ensuring Ingsgeno

knowledges considered.
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2.2 Introduction

Risk perception and risk communication theory suggests the cultural, political, social and
historical context of a community can strongly influence their perception of health risks and the
healthprotecting behawurs they choose to tak8lovic, 1993b; Slovic et al., 1984; van der
Pligt, 1998) Those who communicate with the public about health risks must consider these
factors when crafting and delivering their message(s) to varithlg@udiences. When that
audience is Indigenous community members, com
individual history, culture, politics and social dimensions as they relate to tangible or perceived
health hazards. These consideratioay significantly diverge from those of mainstream
Canadians, or even other Indigenous communities. Contemporary Indigenous health outcomes
and perceptions are heavily mediated by the historical impacts of colonization, including the
legacies of land lossd autonomy through the Indian Act and residential scH{&dading &

Wien, 2009) Many Indigenous communities are improving public health programming and risk
communication by integrating cultural and contextual factors into public and community health
practice. For example, risk commeation has been applied to longstanding environmental and
country food contaminants issues in Indigenous commuiiiggaletal. 2006; OO6 Nei |
1997, Stephens, 201@ommunitybased participatory researgfith Indigenous communities

after the HIN1 influenza outbreak showed risk communication could be applied to generate

more culturally appropriate communication for paméts (Charania & Tsuji, 2012; Driedger et

al., 2013, 2015)

Communitybased participatory reseh isa common and acceptable approach, linking
Indigenous communities withicademiagesearchers in productive, collaborative and aetion
oriented academic studies. This article will discuss the application 8ctbace in a Circle ©
(Nilson et al., 2008approach taommunitybased participatory researha risk
communication study conducted with partners from two Saskatchewan First Nations, their Tribal
Council, and university environmental public health researchers. Drawing on both strong
technical expertise and local knowledge within the project tdasmstudy examined how risk
communication could be applied to the First N
S p a(Eenme, 2007and -y wd s(Eadlettretqlg 2012, 2015he project expl@d

how to meaningfully engage First Nations stakeholders on an environmental health issue when
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both Indigenous and western science perspectives must be considered. Overall, the project aimed

to improve the risk communication of drinking water advisoriaemthey occur.

Risk communication has been described in the literature in relation to adverse drinking
water eventgCovello et al.2007; Health Canada, 2007; HerBazin, 2014; Minamyer, 2008;
Sockett & Poulin, 2014 )ut information on First Natioaglevant communication for water
eventsaffectinglndigenous peoples is restricted to dated and/or goverasgred publications
(BC Ministry of Environment, 2009; Health Canada, 2007; Sockett & Poulin, 2014)
Environmental health issues such as drinkirager safety, air quality, housing and food safety
are of concern to many First Nations communiti€sere is a strong and longstanding desire for
quality, communitydriven environmental health programs and infrastructure, particularly in
drinking water gality (National Collaborating Centre for Aboriginal Health, 2Q1BPyinking
water problems are a longstanding issue in First Nations commurkires Nations
communites and public health advocates have characterized the situation as(&wiri®815;
Nishnwbe Aski Nation, 2016)When drinking water from a water treatment or distribution
system is contaminated or could become contaminated (also called eseaslater event, or
AWE), local public health authorities or First Nations governments issue a drinking water
advisory (DWA). Boil water advisories are the most common, instructing water users to boil
their drinking water and take other actions to pratieeir health. Today, Indigenous Services
Canada (ISC) reports 63 lotgrm drinking water advisories on First Nations in Careatth78
long-term advisories lifted since the peak of the crisis in 204dvisories from communities
from the Saskatoon Trib&ouncil and the province of British Columbia are not reported in these
numbers(Indigenous Services Canada, 2018&llany more communities experience skertn
drinking water advisoriendigenous Services Canada, 2018c)

Canadabd6s national safe drinking water syst
2000s. Fatal outbreaks in Walkerton, Ontario in 2001 and North Batt]éSaskatchewan in
2001 spurred national, systemide changes to drinking water regulation, treatment,
management and communicatigtrudey & Hrudey, 2002; Plamer et al., 2010) The key
outcome of these reviews was the development ahthla-barrier approacha comprehensive
drinking water management framework that advocates for technical and-leolkty

management of source water, drinking water treatment, drinking water monitoring, and response
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to adverse drinking water events (including issuance of dgnkater advisorieqHealth

Canada, 200®Rlummer et al., 2010)In a source water protection guide issued by ISC, they
describe the approach as fAsystem of redundanc
failure shoul d a (@digeplusesSenicasrCanadar20agaisuggestytips. 8 ) 0
approach has been largely successful in preventing waterborne outbreaks, particularly in large
drinking water systems. However small drinking water systéserving 5000 people or less)

have since been implicated in a number of waterborne disease outbreaks. These have been
attributed to changes in source water quality or failures in water treatment or distribution systems
(Moffatt & Struck, 2016)

Drinking water policy and management in Canada largely remaarted in Western
approaches to environmental and human health sciences, epidemiology, risk assessment and
communication policy. Currently, individual First Nations own, manage and operate their
drinking water plants and systems, and are responsiblesiaing drinking water advisories.
Indigenous Services Canada funds drinking water systems, provides directives on design,
maintenance and operation of those systems, and, in some cases, trains drinking water
operational staff. ISC also sets standardsifimking water operations through protocols
(Indigenous and Northern Affairs Canada, 20 H)vironmental health officers (who are usually
certified public health inspectors) usually manage and deliver safe water progthrmisst
Nations communities. This includes mimming drinking water systems, notifying First Nations
governments of adverse water events, help issue advisories and communicate them to affected
water users. In many cases, these services are provided by the Government of Canada through
ISC. HoweverFirst Nations are increasingly assuming control over health programs through the
health transfer process, sglbvernment agreements, and other pathways. Many First Nations,
particularly in Ontario, are planning to or in the process of taking contrbkeofhiealth
programg Government of Canada, 2016a; Indigenous Services Canada, 201.8d)

Saskatchewan and Manitoba, communities often delegate responsibility for services to Tribal
Councils. Tribal Councils are service agencies governagtdyps of partner First Nations.

They allow communities to aggregate funds for delivery of services such as environmental
health, social, housing, community development, engineering and advocacy programs
(Government of Canada, 2016b)
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First Nations and Tribal Councils may or may not use a risk communication approach to
report water related issues. Technicalhg scientificallysound safe drinking water
management remains a priority for First Nations and their agencies. First Nations governments
also have a strong mandate from their citizens to deliver effective public health services that are
culturally and ontextuallyappropriate. Many communities are exploring how to design and
deliver effective and appropriate health services through research. In this study, two First
Nations, Muskoday First Nation and Mistawasis Néhiyawak, with the Saskatoon TribaliCoun
sought to evaluate and improve the effectiveness of their current drinking water communication
practices. Both communities had issued precautionary boil water advisories in the recent past.
In nearly all cases, the reason for these advisories veasae risk of contamination due to
power failure at the water plant, a water main break, or other operational problem. Both
communities felt that their communityds perce
take precautionary measures durimg kvater advisories. They also believed that previous
and/ or ongoing water events may be eroding tr
when drinking water was safe. In response, the communities and the Tribal Council partnered
with researcherBom University of Saskatchewan. Working as equal partners, thdgsigned
a communitybased participatory research study which could explore how risk communication

theory may apply to drinking water advisories in their communities.
2.3 Research Philosoplp: The Best of Two Words

First Nations are disproportionately affected by unsafe drinking wa@anada, despite a
strong cultural and practical respect for water and a commitmenintang watersafety and
water security. CBPR is an appropriate afiklely necessary approach to investigating drinking
water advisories in First Nations communitiecause it allows communitieslead research
projects that consider the important social context of drinking water and water sethsty.
Science in a Ccle © model of communitypbased researdh a model for CBPR with Indigenous
communities, particularly for environmental health topics. It is rootéadigenous
epistemological principlegarticularlyEr mi ne 6 s A €Brnhine,G0VRA nsdp aMaeros hal | 6
At vy ed s(kadléttretqlg 2012, 201%)nd thefoundations otollaboraion, participaton
andpartnershipthat underlieCBPR(Israel et al., 2012, p.; Leung et al., 2004; Minkler, 2010)
The model emphasizes that CBPR projects shoulies@mnresearch project designs ac
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defineoutcomeghrough those communif§linkso i theequal, honest and ethical relationships

that form betweenniversityresearchers, community officials, elders godth Science in a

Circle © was especially appropriate to this project becausastdeveloped through previous
research projectsetween University of Saskatchewan pubkalthresearchers and STC H&FS

Inc. and encourages lottgrm research relationships over multiple projects that address evolving
public health concern®ilson et al., 2008)

Increasingly, Indigenous philosophy is being integrated into public health research,
especially when the research includedigenous participants or examines the health status of
|l ndi genous peoples. Most notable is Ermineos
Eyed Seeingo0o approaches to integrative health
knowledge of inqiry is similar to methodological pluralism, which is a research philosophy
where value and meaning is found in multiple types of evidence and through multiple ways of
knowing, without placing higher value on any type of knowle@dday, Hunter, & Jason, 2017)
Public health is an interdisciplinary practice, combining vast knowledge from quantitative
sciences, natural and life sciences, social sciences, policy and comdawalypment. As such,
it is considered a ii@MbhyerahR4lHdt i ¢ research disc

231 The AEthical -Epade8BeandgdTwo

Ermine, a Cree Ethicist and researcher from Narttsaskatchewan, identifies an ethical
duty of researchers from western paradigms to engage Indigenous communities as full partners
in the research process to create mutually beneficial research ou{@mete, 2007) The
historical context of the harms done to communities through interactions between westerners and
Indigenous communities demands a stringent dthica p pr oac h . Erminedbs fdet
framework calls on researchers and partner communities to create a collaborative, respectful and
equal environmentforcrogsu |l t ur al di al ogue, which Awill cre
flow in different directim s and over run t h(Ermiod, 2007wa2p®of t hi n|
Ma r s hwoleyed seeing approach is similar. MarshaM ia 6 k eldegfrom Cape Breton
|l sl and, advocates for fiseeingod the strengths
|l ndi genous knowledge, then using both fAeyeso
better outcomes for all of humanity. He also stredsesmportance of using strong personal

relationships and exchange of story to achieve these shared ou{Barikt et al., 2012,
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2015) These Indigenous approaches are similar to the philosophical and methodological
approaches described by contemporary Indigenous scholars, particularly in ediDaiaial,

2012; Kovach, 2010bKovach, for example, describes how the use of mirethod

approaches in Indigenous contexts to allow fahhbioterpretative meaningaking from story,

but also allowing subsequent thematic analysis. She explains that analyses allow fahegsults

will resonate with the larger Indigenous community, Western research standards, and Indigenous
researcher@ovach, 2010h) Wh i | e In@igemoasIMtis§agieapproach is similar in that it
advocates for the collective-fer ami ng of hi story and knowl edge
i c ol onieaties, ispligergenpin that it calls for greater importance be placed on

Indigenous ways of knowin@onald, 2012) Public health, however, is distinct from

educatimal disciplines. Particularly in environmental and biological health sciences, western
science remains strongly embedded in First Nations health policies and programs. Therefore,
research that aims to evaluate or explore these topics must strike a lwdbmeen honouring

Indigenous knowledge and leveraging the most relevant western science perspectives.
2.3.2 The CommunitBased Participatory Approach

The communitybased participatory approach to research (CBPR) is defined as the
Asystemat i dhecollaQanation gf thosevaffected by the issue being studied, for the
purposes of education and taking action or effecting [sic] chgn@®e (L. Green et al., 1995)

The use of CBPR in public health research is increasingly common acrosdiszaiines

(e.g, medicine, nursing, epidemiology, environmental heatlity). The approach emerges from
the need for research that not only generatesvledge but also aims to improve health in the
context of social and environmental factors that contribute to health inedlstaes et al., 2012;
Leung et al., 2004)It achieves this thrai the creation of respectful and collaborative research
partnerships with communities who desire to define and/or act on their health needs and goals,
and caedeveloping research projects that contribute to beneficial community cflar@eeen et

al., 1995; Israel et al., 2012; Minkler, 2010, 201Qommunities, as the intended users ef th
knowledge generated, are engaged throughout the research grocasen et al., 1995; Israel

et al., 2012)from problem definition to knowledge translation and partnership maintenance
(Israel et al., 2012)
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The field of epidemiology is recognizing the importance of considering the social context
of health and the inherent value of community partnerships when conducting research studies.
According to Leung, ¥n and Minkle(2004) traditional epidemiology relies on the quantitative
analysis of health factors, measured using instruments that were designed by institutional experts
(without community input) to measure health on an individual level. In cordrasty form
call ed Apopul ar epi d(keorigetlal®@¥), The aatmis argue this CBPR
participatory arm of epidemiology is necessary to address the limited capacity of traditional
epidemiology to leverage extensive human health data and measurement into actual
improvement of health status across populasioata. The use of neéraditional methods such
as participatory mapping and commurigg surveys is specifically mentioned, particularly
when communities seek to engage their members and define, understand and act on local health
priorities. Inthesesaes, communi ties will often seek out
their experiences, engage in health studies, and act as a primary source of information to [their
communi ty (Lewngreba. r280%, @. 5097%). In a review of two CBPR case studies,
Minkler found CBPR isgecifically wellsuited when policy changes are a desired outcome for
the community partners, as policy action is often both a necessary condition and achievable
outcome for health issues that are tied to systemic andtslotiange social and environmenta
factors(Minkler, 2010) CBPR approads are also particularly appropriate when the
participation of many community members is desired in a difficaieach population, as local

community members are engaged in the data collection prcassg et al., 2004)
2.3.3 CBPR and Indigenous Communities

Western scientific approaches to data collection, analysis arsldtian are, in the
positivist tradition, described and applied as infallible, objective truth. This, as discussed
previously, has limited the efficacy of decisioraking, policies and interventions that fail to
consider the social contexts of the comitias affected. For Indigenous communities, the
impacts of involuntary application of western thought, science and policy have impacted not only
heal t h, but have generated broad Aeconomic,
earliest contactaith nonn a t i (€. &lstcher, 2008)3%. This resulted in a significant power

imbalance between Indigenous communities and institutions, a relationship that hsisdpead

44

P



the interactions between researchers and Indigenous communities, where science, scientists and

their institutions maype viewed as manipulative, foreign or ssdfrving(C. Fletcher, 2003)

Communitybased participatory researnshnow considered the most appropriate, and in
many cases, the only appropriate approach when conducting research that involves Indigenous
people and/or communities. The Canadian Institutes for Health Research requires all projects it
contributes to thanvolve Indigenous communities to offer them the option of a participatory
research model, including a level of participation and shared deasikimg of their choice
(Canadian Institutes of Health Research, 200®)rthermore, CBPR can create a safe space for
Indigenous communities to work with researchers to determine appropriate and beneficial
applications of scientific information and methods, while alsogototg community welbeing,
cultural norms and traditional knowled¢@. Fletcher, 2003) For this reason, CBPR is an
effective approach (Emineg 2007athe tube fMeé¢twhi eygleds pa
(Bartlett et al., 2012, 2015)

2.4 Communicating Drinking Water Advisories on First Nations: A CBPR Study Design
2.4.1 Project Overview and Community Selection Rationale

This section describes the study design of the CBPR project carried out as a partnership
between the University of Saskatchew&chool of Public Health (SPH) researchers, Saskatoon
Tribal Council Health and Family Services Inc. (STC H&FS Inc. or STC), Muskoday First
Nation and Mistawasis Néhiyawak. Consistent @thence in a Circle@nd other CBPR
frameworks(Bull, 2010; C. Fletcher, 2003; Israel et al., 2Q1Bjs partnership was purposefully
sampled to renew e x(Nisadan etal g2008)cetweemthexreseaychekrsiamdk s 0
the community partners. One SPH researcher, a Master of Public Health student, had recently
completed an environmental health practicum with STC H&FS Inc. as part of her certification
requirements for her profaegal Certificate in Public Health Inspectiaesignation. During
that time, she participated in the response to a 2016 water incident in Muskoday. Muskoday and
Mistawasis and STC H&FS Inc., each had previous or ongoing research relationships with
Bharadvaj and her research team in water and other environmental health topics, dating back

nearly 15 years. Overatwoe ar peri od beginning in December
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developed into a successful fepinaseresearch project:

Phase OneRenewalofo mmuni ty Al i nko and for mal rese
Phase TwobDevelopment of specific research question and methods
Phase ThredData collectio

Phase FouiKnowledge translation
2.4.2 Research Setting
The research setting is describedbection 1.4.2.2.
2.4.3 StudyProtocol
Phase OneDevel oping the ACommunity Linkd and Form

Developing positive and respectful relationships with community partners is a
cornerstone of CBPRL. Green et al., 1995; Israel et al., 2012; Leung et al., 2004; Nilson et al.,
2008) In December 2016, University of Saskatchewan School of Public Health (SPH)
researchers approachtbe STC H&FS Inc. Environmental HealfProgramManager about a
possible research project in drinking water communicafibe. studentesearcheand project
managerasaMaster of Public HealtliMPH) thesisstuden originally from the Northern Lake
Superior Métis community in Thunder BayShe hadecently completed an environmental
health practicum with STC and participated in
2016 oil spill. Thesupervising principalesearchehad worked with STC and their méer
communities in different environmental health research projects spanning a negebr15
period. Having recently secured funding floee MPH studento complete a research project in
First Nations water security, the researchers arranged for d oaseting withthe STC H&FS
Inc. Environmental Health Program Manageiscuss possible interest in a research project on
risk communication and drinking water. Before the meetimgMPH studenprepared a short
proposal relating to risk communicatenr ound Muskoday and STCOs exp
the oil spill. During the meetingfe three partiediscussed the proposal and determined that a
research project on the oil spill response may compete or conflict other work already happening
on this fle by the First Nation and government agencies. Instead, they decided that boil water
advisories were a longéerm issudor STC communities and therefareore appropriate for

examination through a research project. In winter 2017, after one additiertihg betweethe
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same three partieSTC H&FS Inc. management agreegpimciple to the projedf there was
interest from one or more STC communéyd a new research question was developed
collaboratively between SPH and STC H&FS.

Also in winter D17, SPH researchers developed a pinguage invitatiofAppendix
D) for communities to participate in the project. The purpose of this invitation was to inform
each of STCO0s member communities about the pr
voluntary basi s. 't outlined the projectds p
participation. It also provided a preliminary overview and projected costs to participate. All of
STCO0s seven member ¢ ommu TheSTCHSFS ImeEndronsnentalt t h e
Health Program Manageélistributed the invitations and followed up with each community,
particularly those who were likely to be interested and/or benefit from participation. Two
communities emerged as participants and identifiemheestigators for the research project. In
Spring 2017, research agreements were developed for each community and STC using
collaborative documentriting. These agreements were all signed by late 2017. A sample is
provided inAppendix E In June2017, a ceinvestigator from Mistawasis, Russ Head, joined
Adams at the CREATE H20 Water Rights conference. Theajeweloped a presentation
defending the project rationale, where Adams gave a brieiirih introduction to the topic and
Head spent the remang time (25 min) sharing his stories about providing safe drinking water
and issuing BWAs in his community. Approval for the project was also obtained from the
University of Saskatchewan Behavioural Ethics Board (BE+384) during this period.

Phase Two:Development of specific research question and methods

In Science and a Circle@espectful dialogue and discussion between research partners
can give rise to many beneficial research outputs including methods, new skills and capacities,
and thadentification of research goals and priorit{®slson et al., 2008) In Indigenous
communities, this means that most CBPR projects begin with addeee meeting held in the
community whenever possible. This shows respect for the community, their land and customs,
and creates a safe space for knowledge shétingletcher, 2003; Nilson et al., 2008)

Community meetings, in this context, may be operational or may generate outputs directly
conneted to the research objectives. In the case when a community meeting contributes to a

research objective, it functions in a similar way to a samuictured focus group, with the
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addition of incorporating commuincaly (Ermiset ®dns ,
2007)for participantgNilson et al., 2008) In late 2017/early 2018, Muskoday and Mistawasis
worked with STC H&FS to compile a list of community leaders and practitioners in atde w

who should attend a community meeting with the SPH research team. The purpose of these
meetings was to (1) make friendly and respectful introductions for all project participants and
give an overview of the pr dopakptattibes, priortipsiad and o
concerns as they relate to communication during water emergencies and (3) determine a specific
set of research priorities/questions for the research project. The meetings, held separately in each
community, were attended laymix of health directors and health centre staff, public works and
water treatment staff and management, water quality monitors, and prejegestigators from

the community, STC H&FS Inc. and the SPH.

The results of these initial meetings were used to describe and clarify the research setting as
described irsection 2.4.2 While a specific research question was not identified in these initial
meetings, specifigetsimilar priorities emerged from eacbmmunity. Both communities

wanted to:

1) measure the effectiveness of current BWA communication methods and messages,
including potential unmet communication needs.

2) identify how those needs may change for different age groups, especially when
considering th use of technology and social media.

3y measure and address a recognized knowl edge
boil water advisories and their causes.

4) use a community engagement method instead of a focus group, survey tool or interviews.

Following the meetings, email and phone conversations were used to follow up on the
meetingdbs outcome, refine the projectds resea
general, the SPH researchers would use their expertise in question devélmpdnaethods and
community partners would review and comment until a final set of questions and a method was
determined to meet the needs of each community. As a result of these exchanges, project
partners determined that a novel community engagemehbohetould be developed
specifically for the research question and setting. As mentioned above, a traditional qualitative

tool was not appropriateCommunity partners felt that many community members were over
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surveyed and overesearched and were expedenng fAr esearch fatigueo.
significant interest in engaging community members during their upcoming Treaty Days
celebrations. Many community members attend, including elders, parents with families, and
youth. It was thought that @aty Day may be a unique opportunity to encourage participation

from otherwise hardlo-engage community members. In general, trade fairs are a useful setting
when there is a desire to engage a large group of people, but due to the high volume of people
andshort time windows, engagement activities should be limited to a short but engaging activity,
such as a mapping exerci€&mmunity Places, 2014)

Developing the BWA communication fimappingo to

Mapping exercises are a wektablished community participatory method which can
engage community membera a health topic in a visual way which is accessible to many
education levels, age groups and literacy le{els>. Green et al., 2016; Israel et al., 2012;
Leung et al., 2004) When welldeveloped, visual representations can convey complex
relationshipsand information which may otherwise take pages and pages of text to explain and
can break down barriers between people of different cultures and educatioriNVeréds
Ninomiya & Pollack, 2017) A mapping tool, for these reasons, fit the need to engage a wide

variety of community members at Mistawasiso6 a

Participatory maps generally employ spatial {&taP. Green et al., 2016; Israel et al.,
2012; Leung et al., 2004; Warner, 202hich was not an element of interestttus study in
risk communication. Message mapping, in contrast, is a framework used in risk communication
to create compelling, relevant and consistent messages for various audience segments. In the
message mapping process, risk communicators (loa@igapublic health officials) determine
how to segment their audience then identify the health and safety concerns of each audience
segment through engagement or research. Risk communicators and/or spokespeople then
develop wellcrafted messages to adsisehese specific concerns, and determine appropriate

media channels to disseminate those messages during an emergef@@weid, 2003) The

5 Each year, the Government of Canada visits First Nations communities who are signatories to treaty to distribute
treaty annuity payment{&overnment of Canada, 200&)d some local First Nations and Tribal Councils host events
and trade fairs in tandem with the annuity payment event.
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research team eavestigators identified the need for a i, visual and interactive tool tha
could gather the information necessary to conduct message mapping across ages/life stages:
youth/young adults (age i81), adults (age 359), and older adults/Elders (age 60+). It was

also important to develop, validate and deploy the tool using tinfitencial resources and a
time-period appropriate for the communities anasters student project. After careful review

of existing methods, the davestigators determined the project must employ a novel data
collection tool. The need to developesfal tools for lower resourqaaces(E. P. Green et al.,
2016)and First Nabnscontexts(C. Fletcher, 2003; F. Fletcher et al., 2068} been described

and successfully applied in other projects. To build the tool, SPH researchers developed four
main questionsral a list of potential participant answers from the discussion around community

priorities and concerns from the initial community meetings. These questions were:

1) When drinking water advisories happen, what are your main concerns and questions?

2) When drinkng water advisories happen how are you CURRENTLY notified?

3) If you had a choice, what would be the BEST way to notify you about an advisory?

4) What i s a APrecautionary Boil Water Advi s

Predetermined answers to each of the four questions were ilksstaad arranged spatially
under each question and four separate large foam poster boards. Similar to a mind map,
analogous answer options, for example such as social meaiail(d¢extFacebook) and direct
contact (e.g. doeto-door, home visits) were grouped togett@raft of Communication, 2013;
Eppler, 2006) In action, participants would note their responses to thesstigus using a pre
determined number of dstickers, colour coded by age. This-gtoting method originates from
an established facil it dDbicentan2010k Pribraodusedndhe!l ed fdo
community setting (e.g. events, meetings, private homes) a community meeting was held in
Muskoday and Mistawasis, where research team members (éngestigators, local leaders
and practitioners) validated the tool, gli@ss, responses and overall process to engage
community members. Communispecific answers were required for questions 2 and 3, based
on Muskoday and Mistawasis®é unique existing c
implement future methods. Througarpcipating in the validation process, allcwestigators
and five potential communitpased data collectors were trained to use the tool. Also during this
meeting, the research team determined that qualitative statements from participants would add
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addtional value and depth to the information collected and further validate the appropriateness
of the finished detnapping tool. Data collectors were instructed to periodically note any
comments or insights from participating community members that vearel hepeatedly or were

particularly interesting or relevant.

Duringthemeeting to validate and pilot the tool, the research team recognized that data
collection at Treaty Day may not provide enough responses or responses that were acceptably
representatie of thec 0 mmu naiget distéibsition. In response, the communities indicated that
additional community members could be engaged through local events, meetings or individual
faceto-face visits. This approach notedWwarner (2015) s r evi ew of partici pa
methods, which suggests researchers should actgekout hardto-reach community
stakeholders to participate in a community mapping project, warning that failure to do so may
undermine efforts to include underrepresented voices. For cases when the use of the large boards
was not feasible, the question boaraseweproduced on single pages and put into booklets for
individual completion. When returned, the SPH researchers would place the stickers from the
booklets on the appropriate space on the main boards. Partners recognized the potential for bias
when usng multiple collection methods but determined the need to reach a diverse group of

water users, especially elders and young adults, outweighed this concern.
Phase Three:Data Collection

Between spring and fall 2018, SPH Researchers, STC H&FStéficandother data
coll ectors depl oy endpirg ool bt theiraespactive iTreatyday edents
and in the communities. During the community events, the data collectors approached potential
participants and obtained verbal consent to participasea small incentive to participate, in
many cases, community members were provided w
exchanged for fresh produce as part of a wider Saskatoon Tribal Council nutrition initiative at
trade fairs. Data collectoguided each participant through the activity, noting that some
participants may need extra guidance if they had trouble seeing or reading the posters. The data
collectors asked participants to place thegwiermined number of dots stickers, colour coded
by the participantds age group, on the answer
to each question. Participants were provided with the option to place more than one dot on

answers they felt strongly about and no requirement to use sll @ibe endesult of this
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processwas avisual, mapi ke di stri bution of individual par
guestions, current and preferred BWA notification methods, and definitions of precautionary
BWAs. The finished map also showed alargéowlct i ve picture of each ¢

with different colours giving insight on the differences between age groups/life stages.

For Muskoday, cenvestigators agreed there was a need for additional participants from
the fAyouth/ youwnd Ed dwlrtod asgred gfr olud . These were
Chronic Disease Coordinator who attended a co
people through additional community groups and networks. For Mistawasis/astigators
also agreed therewa a need for participants from the fy
groups. To coll ect additi o meaearchérgttendediger 0 r esp
community fiamazing raceo event. To collect a
members with strong connections to the elder community were trained in data collection and

visited elders ahome to collect their responses.
Phase Four:Data Interpretation and Knowledge Translation

After the BWA dotvoting data collection was completedFall 2018, another
community meeting was held withihe months oSeptember (Muskoday) and November
(Mi stawasis) to determine the mapés results,
arising from the map or any other part of the researgjeqtr For both Mistawasis and
Muskoday, ceinvestigators and other community drinking water practitioners attended the
meetings. Il n Mistawasi s®6 meeting, the Chief
ties to Mistawasis also joined the megs. The purpose of using a community meeting to

analyze the results were:

1) To have local practitioners analyze the maps and interpret the results in their community
context and to their scope of practice.

2) To have SPH researchers analyze the maps&ngret the results in terms of previous
studies, major theories and other scientific frameworks.

3) Using tehyesddadtkmoowl edge, coll aboratively dev

knowledge translation and implementation.
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The results of these community etiegs, including local action plans for knowledge translation,

are summarized ifables 21 to 2-3 andwere discussed in detail in Chapter One. At

publication, knowledge translation activities were in the preliminary phase.

Table2-1: Participantsin Dot-Mapping Activity in Mistawasis and Muskoday.

Number of Participants, B&ge Group

Community Young Adults Adults Older Adults/Elderd Total

(182 34) (35-59) (60+)

Red Dots Blue Dots Yellow Dots
Mistawasis 22 39 24 83
Néhiyawak *22 *39 *9
Muskoday 27 18 22 69
First Nation *8 *18 *7

*Number of total responsemllected on the large dotaps during eventsThis is considered the main form of data

collection.

Table2-2: Summary of DeMap Interpretation, Muskoday First Nation

Main Question

DotMap Result

Collective DotMap
InterpretationAction Plan

Suspect this is because notices are n
being shared by head bbusehold. All
partners to collaborate on improving
paper notice wording including a
prompt to share with family members

Adams to write a policy brief for
leadership which will explain how to
integrate these findings with existing
policies mediuntong term.

Main BWA Youth and elders appear to be missing informatior
Concerns and | that is available on the paper delivery notices.
Questions
How are you Youth and elders appear to be getting their
Currently information through informal channels more than
Notifiec® formal diannels. Facebook posts are effective her
Best Way to Current practice seems to be working but room fot
Notify? improvement. Youth and elders more interested if
electronic notifications than & age group.
What is a An overall split between the correct answer and
precautionary | believing it meanthere is confirmed contamination.
BWA? No age patterns noted.

Working with STC to develop messag
maps for local staff and educational
materials for water users on the caus
of precautionary BWASs.
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Table2-3: Summary of DeMap Interpretation, Mistawasis Néhiyawak

Main Question | DotMap Result Collective DotMap
InterpretatiorfAction Plan
Main BWA Community members (no age o!lfference) seem to Working with STC to develop risk
Concerns and | have moreconcerns about drinking water while on S
. . L communication mesg@ maps for local
Questions advisory. This is likely because they can be frequ ) .
. . staff and educational materials for wats
and intermittent. Youth and older adults have )
. o .| users on the cause of precautionary
guestions about bottled water, but this is a changil BWAS
process. '
How are you Community members overwhelmingly receive theii Adams to adapt risk communication
Currently information from the ¢ (message maps forradio.
Notified? handdelivery and radio.
Best Wav t c . b helminal tisfi Thesis to include discussion on
est Way to ommunity members are overwhelmingly satisfieq ...\~ <o process in thesis
Notify? with current communication process. community may use later for evaluatio
grant proposals, etc.
What is a An overall split between the correct answer and | Working with ST to develop message
precautionary | believing it means there is confirmed contaminatiq maps for local staff and educational
BWA? No age patterns noted. materials for water users on the cause
precautionary BWAs.

2.5 Discussion

TheScience in a Circle @nodel provided an appropriate framework for renewing

community links and exploring aanvironmental health topic through commusigsed

participatory research. From the outset, existing relationships were renewed between

environmental health university researchers and environmental health practitioners from First
Nations and their agendeThis ensured the project-@avestigators shared an immediate sense
of purposéd to improve the capacity of local people to protect their health during a boil water
advisory. In many fields of Indigenous research, such as education, research mettadEsin
often call for a decolonizing approach, advocating for Indigenous ways of knowing to replace
western scientific method#. Dawson, Toombs, & Mushquash, 2017; Donald, 2012; Wilson,
2001). However, environmental health research requires a different approach: environmental
health practitioners such as environmental health officers (public health inspectors),
toxicologists, water treatment plant operators and water quality monitcaf aieened and

certified (if applicable) in western approaches to drinking water treatment and management. In
this project, applyingcience in a Circle @neant these scientific/technical approaches were

ai med to

situated within a First Nations context. Theinov e st i gat or s

-y wd S(Badlettetqlq 2012, 201%) each

cCrea

for engagemen(Ermine, 2007p n d
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community meeting, which resulted in two important outcomes: (1) Indigenawddage and

western environmental health approaches could be discussed in a conversational and respectful
space and (2) community members could validate each element of the project (e.g. research
guestions, demapping tool) before it was finalized orilmpine nt e d . This kind o
val i dat i on oBrantsCastebanoc(200d)se s einti nal di scussi on pap
research ethics, explaining that in Indigenous tradition, new knowledge must be discussed and

vetted by an Indigenous community before it becomes collective knowdedgion.

Indigenous communities, researchers and institutions are recognizing the need to shift
from communityconsulted research projects to commuety research projects. Community
based participatory research, such asSitience in a Circle @ethod (Nilson et al., 2008and
other communitybased approaches to Indigenous rese@uhl, 2010; Cochran et al., 2008; C.
Fletcher, 2003)are models designed to scale up community participation and leadership, when it
is appropriate and desired by tr@mamunity. The increased leadership of communities in
research partnerships and study protocols predictably demands culturally and practically
appropriate research methd@sill, 2010; A. Dawson et al., 2017'hese are necessary factors
for the development of valid Indigenous research knowléBognt Castellano, 2004; Cochran et
al., 2008) In this study, the cmvestigators determined that existing published methods could
not answer the research questions on risk communication of boil water advisories, be culturally
appropriate, and practically implementable. In this project, this challenge became an
opportunity: to meet all three criteria above, the research team devéieptatticipatory Dot
Mapping Method.This method not only addressed practical considerations such as setting, time
and costs, but also allowed the community to validate each element of the project, even when it
was led or developed bigsearchersWhilethe SPH researchers led discussions and generated
many project elements (e.g. draftaoa ps, draft communication mat e
input and approval arerequired to finalize or deploy those elements. When preferred and/or
possible, the commmities and/or the Tribal Council took the lead, particularly in defining the
research questions, validating the-dwpping tool, and determining appropriate knowledge
translation strategies. While tRarticipatory DotMapping Methodvas weltreceived bythe
community partners and participants, developing a new method extended the project schedule by
several months. When forming research partnerships that use a CBPR modelSsiehcasin
a Circle ©(Nilson et al., 2008)all research partners should consider the likelihood a novel
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method will be required, and plan project timelines atiogty. When a novel method is used,
there will not only be additional time required to develop, test and deploy the method, but

significant additional time to justify and communicate the process in theses and publications.

Another way tcenablecommunty control in research projects is suggeste€bghran et
al. (2008) who say Indigenous partners should have significant input into conference
presentations, and given adequate presentation time to share their story. When a Mistawasis
Public Works Directojoined the SPH masters student for a conference presentation in Spring
2017, they cadeveloped the presentation, leaving most presentation time for the Mistawasis
representative to contextualize their drinking water communication practices and challenges.
The conference audience response was overwhelmingly positive; many commented on how
much they learned by hearing his story. For the masters student, this was not only opportunity to
practice cepresenting with Indigenous partners, but to see the benéfjising community
voices equitable time and importance in academic knowledge sharing. Student daphitiity
is an important aspect 8cienceinaCircle@@and i n this project, STCoG6s
student attended a community meeting in Mistsi&. A high school student (a Mistawasis band
member) doing a project on safe drinking water joined the research team at the Tribal Council
of fice for Mistawasisd6 data interpretation me
andreceivedaotur of STCO0s water monitoring | aborator
Coordinator, who led data collection in that community, left her position forgeasindary
education during the proje@cience in a Circle @ecognizes that students are leaders. Udpno
research, it is not only important to generate capacity, but to recdgatzlese students may
renew research links with the-govestigators, other members of the research team, or each other
in the years and decades to come.

Saskatoon Tribal Cowil Health and Family Services, Inc. played a very important role
in renewing a Science in a Circle(®ilson et al., 2008)esearch partnership and carrying out
this study. The Tribal Council has provided environmental health services to their member
communities for nearly 25 years, and their environmental health staff have the unicpfe lens
familiarity each communityds individual cont e
strengths and challenges across communities. This knowledge was particularly important in the

early stages of the project  ,amsMaeagerv@&3igtaly Envi r
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contacted for the research project. Studies have noted that CBPR projects with Indigenous
communities often struggle to prioritize community interests and priorities over scholarly

interests (such as novel ever(®Blll, 2010) Morton Ninomiya & Pollock (2017hote another

common dilemma, where CBPR projects conflict or duplicate work already happening in the
community. Had the SPH researchers contam@amunityies) directly with their initial

research topic, the proposal may not have beenre@tived or may not havestained lasting
interest due to one or both of these factors.
in early conversations ensured communities were approached with a risk communication

research topic that was relevamiddistinct fromother work happening in the community.

Because Tribal Councils provide aggregate services, they can also support community
control of research projects and designing research partnerships that meet the standards of
ownership, control, access and possessi pr es c r i b @k FilstyNatiord kferfhation
Governance Centre, 2014Formalizing the research partnership with aadilculated research
agreement is essential to tBeience in a Circle @nhodel(Nilson et al., 2008) In thisproject,
the STC H&FS Inc. was able to negotiate a standard research agreement on behalf of each
community at their request. In this project, the renewed community links further supported these
efforts, as the agreement was adapted from previous prejigietBharadwaj during the
development of th&cience in a Circle @Nilson et al., 2008) The research agreement
articulated how OCAPE would be applied in the

by offering longterm data stewardship for their communities if required.
2.6 Conclusion

Communitybased participatory research has eredras a begtractice for Indigenous
communities who wish to conduct ethical and appropriate research in their communities. The
approach allows communities to leverage the significant knowledge and resources housed in
research institutions while governingsearch processes. This is hecessary to ensure research
results are actionable by the community and the outcome of research is improvement in health
and weltbeing. For environmental health research topics such as safe drinking water, the
Science in a {tcle © approach is an effective way to engage public health experts (e.qg.
environmental health officers), university researchers and First Nations leaders and practitioners

in acommunitybased participatory reseanglrtnership. When the research topilt evaluate

57



and/or inform local policy, th&cience in a Circle @pproach can engage research partners and
the wider community in conversations that honour both Indigenous knowledge and western
science approaches. In addition to increased local capaamyprove health, this process can

also generate new methods, knowledge and/or new community links.

First Nations are increasingly assuming governance of their own health services. For
services like environmental health, communities are likely tmpawith other First Nations and
aggregate these services through shared agencies such as tribal councils and health authorities.
This governance shift means tribal councils, along with their member communities, are tasked
with re-orienting services toditer reflect First Nations values and priorities and ultimately
provide better outcomes to the First Nations citizens they serve. When this policy and program
development process can be improved thraogtitutionalresearch, this project shows that Firs
Nations and agencies can successfodistnerwith researchers through communiigsed
approaches. Thgcience in a Circle @pproach is particularly appropriate for First Nations who
wish to develop policy in sciendsased practical areas, such asking water treatment, while

alsorespectindocal customs, Indigenous ways of knowing, and local politics.
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Chapter Three: Participatory Dot-Mapping: A New Tool for Community Engagement in

Health Risk Communication

Co-Principal Investigators:

a) DianeAdams, CPHI(C), School of Public Health, University of Saskatchewan;

b) Bev Wise, Health DirectopMistawasis Néhiyawak

c) Ava Bear, Health Directp Muskoday First Nation

d) Laura Parenteau, Environmental Health Program Man&gskatoon Tribal Council
Health and=amily Services Inc.

e) Dr. Lalita Bharadwaj, School of Public Health, University of Saskatchewan.

3.1 Abstract

Researctprotocols and methods are increasingly rooted in Indigenous epistemologies and
focused on the priorities, strengths and limitationsndigenouscontexts. This paper discusses
the development of a novel Indigenous research mettiedParticipatory DotMapping
Method. This method was developed through a commdinétyed participatory research
partnership between two First Nations, one Tribal Council, and univessiarcheri
Saskatchewan, Canadahe project explored risk communication of boil water advisories on

First Nations.

Through a series of community meetintfge method enablessearch partnerkcal
leaders, experts and everyday community mentoargeaningfullyand equitablyarticipate in
each step of the projedthese steps includesearch definitin, tool development, data
collection, data analysis and knowledge translatibime methods hybrid of three established
gualitative participatory methods: participatory maps;\waing andmind mappig. Data is
collected at community events and otbemmunity settingsParticipants use coloured stickers
to choose preletermined answers to research questiorgating a colourful visual distribution

of community responses.

This method is just one example of a wider trend of combining western reseshddm
with Indigenous research methods to solve Indigenous research quédtismaethod is a fast,

inexpensive and simple community engagement method for risk communication research on
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First Nations It is simple and appropriate for participants offpages, knowledge and literacy
levels. It is particularly useful for topics where participation and dialogue alone may improve
local knowledge and capacityt has likelyapplicationsn other lowresource settings and on

additional local policy topics.
3.2 Introduction

Canadads First Nations, M®t i s and Il nuit co
research activities in their communities. In the past, research involving these Indigenous
communities was initiated, controlled and carried out largeip$tytutional researchers. Often,
the outcome was of little benefit, or even destructive, to those commyBitse® Castellano,

2004; Canadian Institutes of Health Research, Natural Sciences anddtmgrResearch

Council of Canada, & Social Sciences and Humanities Research Council of Canada, 2014)

Today, Indigenous and many rérdigenous research communities are keen to reverse this

trend. They are rapidly entrenching Indigenous researotseththeir research activiti¢Brant

Castellano, 2004; Canadian Institutes of Health Research et al., 2014; Schnarch, 2004)

Research policy is also shiftinG:a n a d a@oancilTPolicy Statement on thghical Conduct

for Research Involving Humaiss prescriptive in its requirements to partner with Indigenous
communities when conducting research with Indigenous péGpleadian Institutes of Health

Research et al., 2014Researchers who work with Indigenous communities widely apply

OCAPE to their studies. The First Nations Go
standard, wich requires Indigenous communitieso@n research their datepntrol how it is

used, and define who cancess angossess their data. Institutional researchers must, in many

cases, adapt longstablished research practices to meet these ethicalenaguits. Bull (2009)

notes that #dAethical research in an Aboriginal
methodology to be wholistic rather than individually centered, and it may require a shift in the
researchersé understamd@ibng foft r@adwne onhafhp & nomwl
cited in Bull, 2010, p. 13) While this nay challenge deepeated assumptions within the

western academy such as data ownership and academic fréBuofirst Nations Information
Governance Cerdr 2014) it is not without merit. Indigenous communities are driving this
transformation out of a genuine need and desire to improve their communities through research.

Improvements, however, require valid, useful knowledge. Institutional researanly
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accomplish this through methods that honour and use Indigenous ways of kr{@namd
Castellano, 2004; Cochran et al., 2008)

Indigenous communities have long used research to generate the knowledge they needed
to adapt and prosper in harsh environments or rapidly changing circumgBrasgsCastellano,
2004) A 2017 review of Indigenous research methodok@pend that as communities take
increasing control of institutional research activities, these forms of Indigenous philosophy,
inquiry and knowledge are joining or replacing western paradigms in research gractice
Dawson et al., 2017)A new acdemic discipline has emerged, led by Indigenous academics and
dedicated to the documentation, development and application Indigenous research methodologies
(A. Dawson et al., 2017; Kovach, 2010&8ome of these methods are akin to deeply sacred
traditions of knowledge generatigiiovach, 2010a; Wilson, 2001)0thers combine Indigenous
and western approaches to knowledge creation, becoming novel methods for inquiry in the
Indigenous contextA. Dawson et al., 2017)When an Indigenous research project requires
significant involvement from university researchers, especially in health and social science
research, a communityased participatory research (CBPR) approach is confBrant
Castellano, 2004; Cochran et al., 2008; A. Dawson et al., 20k¥$ approeh aims to correct
power imbalances between communities and institutions, increase community control over
research, and foster trust through strong relationdl@pgeerresearchers and community
partnergCastleden, Garvin, & Huay-aht First Nation, 2008; Israel, Schulz, Parker, & Becker,
1998) These qualities situate CBPR as an appropriate approach to ethical Indigenous research
(Bull, 2010; A. Dawson et al., 2@). When applied to projects with Indigenous communities,
CBPR encourages community participation in all aspects of the research design, data collection,
data interpretation and dissemination. This often includes the incorporation of Indigenous
researh priorities and ways of knowing into the
data interpretatio(Bull, 2010; Cochran et al., 2008)n the health context, valid researsh
neeckdnot only to generate knowledge around health and health inequalities, but also to evaluate
interventions that act on those inequii{€schran et al., 2008)

3.2.1 Risk Communication: An Overview

Risk communication is the processifiorming populations about human health hazards

in the environmen(FitzpatrickLewis et al., 2010; Glik, 2007)Crisis risk communication is a
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type of risk communication; the practice of delivering important information to audiences during

an emergency or urgent situati@lik, 2007) Crisis risk communication is an important part of

overall energency response. Messaging that aiorencourage a precautionary health behaviour

must consider risk perceptigman der Pligt, 1998)Risk perception is complex @amulti-
factorial; i1t iIis shaped by a personds experie
probabilistic risk assessments. Major predictors of risk perception includéStmat, 1993b)

cultureand worldviem(Wildavsky & Dake, 199Q)and qualitative risk characteristics such as

level of control, familiarity, natural vs. mamade, etc(Slovic et al., 1984; Wildavsky & Dake,

1990) 1A Message maegtablished methodsto improweectisls risk communication

for public health. Il n message mapping, risk
health concerns and questions through a variety of methods, including eegagetn affected

or potentially affected groupsThe communicators then ppéan a limited numbeof (no more

thanthreg short, wellcrafted responses to those concé@wvello, 2003) During an event

(such asa boil water advisory), risk communicators can then rely on the message maps to ensure
only the most important and consistent communication is released to the public. This can happen
through a variety of channels, including TV, radio, print, social meditaceto-face

conversations.
3.2.2 Project Rationale: A New Method f&isk CommunicatioResearclwith First Natiors

When boil water advisories happen on First Nations, risk communication is largely the
responsibility of the First Nation government (ban&nvironmental health experts employed by
First Nations agencies (such as Tribal Councils) or Indigenous Services Canada may provide
advice or assistance in this proc@ssligenous Services Canada, 2018Birst Nations who
engage their members on local policy topics, such as risk communication, areatsisked
choosing methods that are both culturally appropriate and feasible. Barriers to participation and
implementation must be considered in community engagement actf@dbesmunity Places,

2014) For First Nations, they may include time constraints, budgets, research skills and the
communi t yidtesestand eapaxity to participate in research. This paper will describe the
development and application of a novel method for First Nations community engagement. The
Apar ti cinpagptpornyg od ortet hod examined r i s ksore® mmuni c
in two First Nations communities in Saskatchew@allaboratively évelopeddy university
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researchers and First Nations partrarpart of a CBPR project, this novel method engaged

more than 150 community members on risk communication duringvatelr advisories. Tk
methodwas designetiecause the researchers could not find a published participatory method for
research that wouldoth meet the needs and limitations of the project, which included the need
to assess noegpatial conceptual datase annteractiveand inclusive visuainethodthatcould

be deployed at community evenandmeaningfully incorporaténdigenous knowledge and

context The resultingParticipatory DotMappingMethod combined

1. participatory mapping, an established method in CBP#tbett & Lydon, 2014)

2. dotmocracy, a method commonly used in community engaggDeaiman,
2010) and

3. mind mappingamethod to arrange nespatial concepts into visual diagrams
(Craft of Communication, 2013)

It promotedmeaningful involvement of First Nations decisimakers in data analysis and
interpretation and generated actionable insights for program planning, program evaluation and

policy development.
3.2.3 Mapping Exercises: A Participatory Method

At the heart of CBPRsia goal to create social change through community participation
in researclfisrael et al., 2012) To meet this goal, CBPR researchers muedt sew and
interesting ways to engage and educate populations who arerapdesented in the research
and policymaking procesfCorbett & Lydon, 2014) In the research process, this begins with
research partners defining their research goals, working together to bettestamaléhe factors
behind a health or social i1issues, then Adraw]
coll ection and asemélgtali 2120pf 189Mappiogrexeccises araa0
well-established community participatory research method which can engage community
members on important social topics in a visual way. This approach makeshemetiompation
accessible to many education levels, age groups and literacy(€wetett & Lydon, 2014; E.

P. Green et al., 2016; Israel et al., 2012; Leung et al., 2004)l-developed, visual
representations can convey complex relationships and infornvatich may otherwise take
many pages of text to explain. They can bridge important gaps in ¢ukilléevels(such as

literacyandnumeracy and abilitiesvhen conducting research with Indigenous peoples or
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vulnerable groups, which is an importantieghconsideration focommunitybased
participatory researens(Morton Ninomiya, 2017; Morton Ninomiya & Pollock, 2017)
Participatory maps are generally used to collect commueigyant spatial datg@orbett &
Lydon, 2014; E. P. Green et al., 2016; Leung et al., 2004; Warner,. 28p8)ial data collects
information about real place in spacd.heapplicationsof participatory mapping are broad,
examplesncluderoadsand traffic planningidentifying community assetsecognizing
importantenvironmental features assessingopulation densitie€Corbett & Lydon, 2014)
Spatial arrangement of nepatial data (such as themes hierarchies, ideas, priorities, lists) is
frequently used in qualitative research, for example through the use of mindCnafp ®f
Communication, 2013; Eppler, 200@)jagramgEppler, 2006; Morton Ninomg, 2017)and
concept mapé&Eppler, 2006; Trochim, 1989)Some applications include simplifying complex
ideas and relationships, understanding conceptual relationships, and facilitating digjngee
2006; Morton Ninomiya, 2017)Participatory mapping methods have not, however, been
recordedn the literaturgor use inconjunction with norspatial conceptual dafand therefore
risk communication message mappitttat we can find.We could also not identify a published
participatory methogsuch as diagrams, mind maps, concept maps) that beudployedn a

community event setting, such as Treaty Days.

Despite the abovementioned gaps, participatory mappiagvellestablished method for
Indigenous contexts, having bespplied in Indigenous contexts worldwide. In Australia,
participatorymapping has been used to identify areas of ecological significance for
environmental assessmefRobinson, Maclean, Hill, Bock, &ist, 2016) In Latin America,
participatory mapping is used to define territories and natural resources to protect Indigenous
rights(McCall, 2014) In Africa, novel participatory mapping methods have generated important
health knowledge in a losesource conteXE. P. Green et al., 2016)n one example, coloured
dot-stickers were used by local youth to answer questions about neighbourhood points of
interest. Similar to thBotmocracycommunity engagement methfidiceman, 2010, 2013)he
dotmapbés results were | ater discussed in focus
communitybuild maps have been used to define local territories and natural (&&wdistt &

Lydon, 2014) Other visual methods, such as 3D landscape generation and photovoice, have also
proven successful to engage First Nations in environmental and health réBeadfbrd et al.,
2016; Castleden et al., 2008; Israel et al., 2012; Lewis & Sheppard, 2006)
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3.3 Project Overview: The First Nations and Tribal Council Context

In 20162018, researchers at thai\dersity of Saskatchewan School of Public Health
(SPH) formed a research partnership with two First Nations and their Tribal Council. The
resulting communitypased participatory research project examined how risk communication
techniques could apply tarBt Nations who experience drinking water advisories (more
commonly called fAboi | -dewalopegtheastddy designrall coranaupity
partners identified the need for a novel community engagement tool. This tool, called
Participatory Dot-Mapping,combines several existing community engagement methods.
Participatory mapping techniques were blended with elements edpadial mind mapping and
dot-voting to generate important knowledge around risk perception and risk communication
prefaences in these communities in the Summer and Fall of ZDSfull project design and

rationale are described in Chapter 1.

3.4 Why develop a new method?

Through a series of community meetings, the research partners identified the need for a

maplike, visual and interactive engagement tool. Novel participatory methods have been
developed and successfully applied in{mgource setting€. P. Green et al., 2016nhd First
Nations context§C. Fletcher, 2003; F. Fletcher et al., 201Burthermore, a 2017 systematic

review of Indigenous research methods found that a key component of Indigenous

methodological research is the development of innovative methods. In their paper, authors argue

that any method, whether rooted in Indigenous traditions (e.g. storytellilggstern science

(e.g. mapping) becomes an Indigenous method when adapted to an appropriate and ethical
Indigenous research project with an Indigenous commgAitipawson et al., 2017)Emerging
from the project 0s researcpteasnaeteanmned tleey reqeied a toolahst,
could meet the following criteria:

1 Generate useful knowledge around risk communication of boil water
advisories; particularly around community priorities.

1 Allow for the rapid engagement of many commumitgmbers that represent
the communityds diversity, i ncl udi

of cultural connection, personal histories, and family status.
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1 Participating in the data collection method should increase their personal
capacity to espond to boil water advisories.

1 Create a visual representation of the information, which could be easily co
analyzed without quantitative analysis.

1 Allow for comparison between responses generated by youth, adults and

elders.

The need to eliminate quatiive analysis was a key factor in the decision to develop a new

tool. Most norspatial mapping methods, e.g. concept mapping require significant training to
conduct, and require quantitative analysis of the results, which can limit participation of

community partners in the planning and analy@&gpler, 2006; Trochim, 1989Methods such

as concept mappin@rochim, 1989plso require participation at multiple time points, which

was also not feasible in this case, as communiteeded to engage community members during

local events. In addition, the First Nations partners were clear that their communities experience
Asurvey fatigueo and predicted | ocal communi't
low-quality data ifsurveyed using traditional methods. As such, they preferred to reserve

traditional surveys for highenvestment and highepriority inquiries such as community health

surveys. Instead, communities noted an opportunity to engage a large and diversefsample
community members during trade fairs held dur
Days are an annual community gathering held during the distribution of treaty annuities to
community members by the Government of Canada. In the communitiegpading in this

study, this event is usually well attended by a wide variety of residents. Street stall displays with

a short activity, such as mapping, are an ideal method to engage community members during an
event or trade fair. When waslanned, hey can engage a large group of participants and reach

people who may not normally participate in research and engagé@weniunity Places,

2014) Because of this, the partners determined a novel participatory mapping method would
best meet the project 6snappibgjp@aeddasarileed bysreerBeti i | di ng
al. (2016) this method would convert nepatialconcepts in drinking water risk communication

into spatial representations through a process similar to-mapping(Craft of Communication,

2013) It would also use the conversational metfidavach, 2010a)o analyze the data,

encouraging deeper participation from First Nations partners. The resulPartlugpatory

Dot-Mapping Method.
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3.5 The Participatory Dot-Mapping Method

The Participatory DotMapping Methodvasdeveloped by University of Saskatchewan
researchers and the project community partners Muskoday First Nation, Mistis@aisiawak
and the Saskatoon Tribal Council Health and Family Services Inc. It was developed between
January and May 2018 through aisg of community meetings, research briefs and email
exchanges. Developed for use in Indigenous commbased participatory research settings,
this method uses a simple, visual and interactive data collection tool. It allows everyday
community membert participate in drinking water communication policy planning and
evaluation, while also contributing to theory development in this area. This method encourages
meaningful participation from First Nations leaders, managers, professionals and everyday
citizens in risk communication research. Equitable contributions from Indigenous and non
Indigenous researchers are encouraged, understanding community partners may not have the
time, resources or desire to lead every step of a given research projectr &artmunities can,
however, appoint any interested person(s) with relevant lived experience and knowledge to
participate in the research design, deployment, analyrsisknowledge translation. This group

is collectively called the research team. Thisn includd:

1 Research partners: the university and communiyeestigators leading the
project through an established research partnership.

1 Leaders and local experts: Those who will contribute to the method with a high
level of expertise in the topic due to theweld experience, occupation or both.

May include Chief and Council, managers and practitioners from the First Nation
and/or their subsidiaries and/or agencies, Elders, community activists, community
members who are highly engaged in the research topic.

1 Research contributors: Those who will participate in the project in a primarily
learning or support role. These may include university graduate students or
university researchers, representative from outside agencies or governments, or
community support sta

91 Data collectors: any team member who will be trained to deliver thmdpping
exercise in the communityn many cases, these will be community members

who are familiar withand familiar to community membeiSome communities

67



may appoint partners.@ university researchers or studgritsassist if enough

local are not available.

Different team members may be appointed to participate in different steps and elements of the
research project depending on the purpose of each step and their avail@b#itieam can (and
likely will) be modified at any time. For example, some data collectors may be identified and
appointed later in the process, or the Chief may be asked to join in data analysis during a lunch

break from another meeting (this happened!

The

Table3-1: Summaryof the Participatory DotMapping Method

me t hsted @recess is deseribed belowdetailand summarized ifable 31.

Step One: Step Two: Build the| Step Three: Step Four: Analyze| Step Five:
Prepare, Tool! Make the Map! | the Results! Take Action!
Understand and

Focus!

Purpose/Goal§ In this step, the | A draft map and The mapping The results of the The most
research team, | supporting materials | exercise is participatory det important
research focus are made and deployed. mapping exercisare | findings from
and question(s) | validated by Data is collected. | analyzed and the mapping
are defined. community members. interpreted. exercise are

Data collectors are Knowledge translatio| integrated into
trained. is planned. actual policy or
The mapping exercisg practlce

is finalized. improvements.

Research Research Research Partners Data Collectors Research Partners | Research

Team Partners Leaders and Local Leaders and Local Partners
Leaders and Experts Experts Leaders and
Local Experts DataCollectors Research Local Experts
Research Research Contributor; Contributors Research
Contributors Contributors

Outside
Collaborators

When/How 1-2 Preliminary | 1 Validation Meeting | Community Eventg 1 Length of
Meetings per per Community Meetings Analysis/Interpretatio| research
Community (90-150 mins) Home Visits Meeting per partnership and
(60-120 mins As many as Community. beyond.
each) required. (90-'50 mins)

3.5.1 Step One: Prepare, understand and Focus!

In this step, the research team, research focus and question(s) are defined.

Prior to this step, a general research question or topic will have been defined by the co
investigators througthe development of the research partnership. Each community should now

identify the research team. Once the research team has been developed, the research partners
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should hold their initial community meeting. The purpose of this meeting is to intriddice

research team and develop the research relationship and focus. It will also allow the team to
situate the research topic within local knowledge systems and experience. To achieve this, the
meeting should be attended, at minimum, by leaders andegpatts and the research partners.

This meeting should use a conversational me{kodach 2010a) and the research partners

should agree on how it will be facilitated and recorded. In this meeting, the discussion should
explore the topic from a variety of perspecti
most important researchiprities. Following this meeting, delegated members of the research
team should use the results of the meeting to develop a set of research objectives, and a draft set
of question(s) and possible responses to be put forth to the community in the mappiisge

The questions should stem from the research objectives, the possible responses should emerge
from the discussion. A community sample and potential events/meetings/settings to deploy the

tool should also be defined.
3.5.2 Step Two: Build the tool!

A draft map and supporting materials are made and validated by community members. Data

collectors are trained. The mapping exercise is finalized.

First, research team members or research contributors (e.g. university graduate students)
create white board(s), each with a question at the top. The possible responses should be
individually illustrated (for example, using basic clipart) and arrangeithipan the board with
similar answers grouped together. This map of responses is similar to a mi(@rafapf
Communication, 2013)Grouping similar answers ensures that visual patterns can emerge
among similar concepts, avoiding the pitfalls of vote splitting as describ@idgman, 2013)

Draft supporting materials are also developed, they may include a script or handout.

At least one eammunity meeting is held at each partner site to validate arggtréthe
map. The purpose of this step is to test the maps and process for community appropriateness
prior to deployment with community members. For these meeting(s), the research telgm sho
include leaders, local experts and any other contributors who are and/or havanrst
experience with the concerns of everyday community members. Data collectors should also
attend to validate and learn the process, understanding they may alsfirsirimand personal or

professional experience.
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At this community meeting, research team members should discuss the appropriateness
of the questions, potential responses and the orientation of the mind map, and agree en a mock
up. The team also assigine age ranges or other respondent criteria to dot colours, (e.g. age
ranges, gender, neighborhood, etc.) criteria. The number of dots available for each question are
also assigned, assigning more dots to questions where an individual may have angelef ra
responses. Once this is complete, the team should take turns engaging each other in a mock
mapping exercise, fine tuning the process or the rupcis required. Once data collectors feel
confident to conduct the activity and a final map, procedssapporting materials are agreed
upon, the activity is ready to deploy. A data collection schedule should be finalized, keeping in
mind additional data collection may be required at additional events and community settings.
This approach is identifiechiwarner (2015) which warns that efforts to engage
underrepresented voices in mapping projects can be undermined if researchers do not actively
seek out these stakeholders for participation in community mapping projects. At this step,

university ceinvesigators may need to amend/update their institutional ethics approval.
3.5.3 Step Three: Make the Map!
In the community setting(s), the mapping exercise is deployed and data is collected.

Data collectors are responsible for identifying participants and sedlairgcbnsent to
participate, whether at community events, meetings or other community settings. Using the pre
determined scripts, data collectors guide participants through the exercise. Participants identify
their response(s) to a set of letermined gestions by placing the paeetermined coloured
dots on a response map of potential answers. Distinct dot colours are given to each participant
depending on their age category or other factor. For questions with multiple dots, participants
may place muiple dots on responses they feel strongly about. They may use some, all or none
of the dots. If a question requires, the map areas may be covered with paper to blind the
participant to existing answers. To ensure the maps do not miss important insagusunted
for in the mapdds desi gn, data coll ectors are
comments made by participants as they complete the exercise. At large events, the main map can
be collaboratively built on large foam boards, posteart), or papered walls. For meetings or
smaller settings, responses may be recorded in individual booklets of paper maps and later

transferred to the main map by a research team member. The output of this method is a rich and
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colourful dotmap of respasesforming visual distributions that can be interpreted by nearly

anyone.
3.5.4 Step Four: Analyze the results!

The results of the participatory dotapping exercise are analyzed and interpreted. Knowledge

translation is planned.

Members of the research team convene and review the map and the additional notes from

datacollectors. The purpose of using a communitgeting to analyze the results is:

4) To have local practitioners analyze the maps and interpret the results in their community
context and to their scope of practice.

5) To have researchers analyze the maps and interpret the results in terms of previous
studies major theories and other scientific frameworks.

6) Using these two lenses, collaboratively develop a local action plan for knowledge

translation and implementation.

This meeting should be attended by the research partners and local leaders and expegts who a
well-situated to interpret the results in the context of local communication policy and practices.

This may include practitioners, managers or even the Chief and/or councilors. This meeting, as

with the initial meeting(s), should follow a conversatibmethodKovach, 2010g)and be

facilitated and recorded according to the preferentése research team. In the meeting, each
participant should share their interpretation
on the map using markers or sticky notes. The group should then discuss the meaning and

context of each insigland recorded comment from data collection and determine the most valid
results. Once those results are identified, the team identifies how to act on the results through

policy, program or practice changes and what communication materials should beettvelo
3.5.5 Step Five: Take Action!

The most important findings from the mapping exercise are integrated into actual policy or

practice improvements.

Following analysis, research team members and other contributors develop

communication and knowledge transtatimaterials. These may include, but are not limited to:

71



message maps, community health promotion materials (e.g. displays, videos), academic theses or
publications, conference presentations, policy briefs, posters and/or social media graphics and

copy. Wsually, the drafts will be developed by university researchers, and sent to the appropriate
research team member for comments, additions and edits. Outside collaborators (e.g.
communication experts, designers) may also participate in this step. Inoeachucity, the
projectds results and knowledge translation m
project to community members. They also contribute to policy/program planning and evaluation

and overall changes in risk communication practidew research questions and research

partnerships may develop.

3.6 Developing and Applying the DotMapping Method: Muskoday First Nation and

Mistawasis Néhiyawak
3.6.1 Step One: Prepare, understand and Focus!

In January 2018, initial community meetings were latth both participating First
Nations communities (Mistawasis Néhiyawak and Muskoday First Nation). Each meeting took
approximately two hours. In Muskoday, the meeting was held at the health centre and in
Mistawasis the meeting was held in SaskatooheaBaskatoon Tribal Council office. Prior to
these meetings, the project partners identified agreed to examine drinking water risk
communication in their community context through a commeindgtyed participatory research
model calledScience in a Circle @Nilson et al., 2008)The research partners and local leaders
and experts involved ithe management of safe drinking water attended the meetings. In
Muskoday, local leaders and experts included a band councilor, health centre staff and drinking
water monitors employed by the Tribal Council. In Mistawasis, the water treatment plant
operabr, Health Director and Tribal Council water monitor attended the initial meeting. The
purpose of these initial meetings was to acquaint the research team and situate the topic of
drinking water risk communi cat i oowledgasystdms. c o mm
Attendees identified community priorities, concerns and communication practices related to boil
water advisories. Each community noted strengths in their current approaches, including
previous community engagement efforts and succegsfgiam changes. Concerns included

lack of trust in drinking water system, misunderstandings around reasons for advisories, and
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concerns that specific age groupgy(youth, elders) may not be receiving advisories through

current advisory communication atmnels.

Based on information shared at the initial meeting, SPH researchers developed a set of
focused research objectives and determined this research sample should include as many local
drinking water users as possible, who could be easily engagedoanimg events such as Treaty
Day. They also generated a draft list of questions and potential responses to bring back to the

community for feedback. These questions were:

5) When drinking water advisories happen, what are your main concergsi@siibns?
6) When drinking water advisories happen how are you CURRENTLY notified?
7) If you had a choice, what would be the BEST way to notify you about an advisory?

8) What i s a APrecautionary Boil Water Advi s

In this step, SPH researchers also developrdfascript and data collection process for data

collectors.
3.6.2 Step TwoBuild the tool!

First, SPH researchers illustrated eachdqetermined response with a basic visual icon and

arranged them spatially on a large white paper. Similar options wesdlyigtouped together

in what we described as a ACratofonmumEcatiom p o, Ssi m
2013; Eppler, 2006) A two-hour community meeting was held to validate this draft map, in

Mistawasis at the band office and in Muskoday at the health centre. In each community, this
meeting included the resear&am, potential data collectors and other First Nation and Tribal

Council staff who could speak to the experiences and views of everyday community members.

In Muskoday, for example, the Chronic Disease Coordinator took a lead role in data collection
becaise of her strong knowledge of the local community and their health concerns. In each
communitybds meeting, participants workshopped
collection process, adjusting for clarity, correctness, understandabilifjoandA workshopped

draft map isshownin Figure3-1. For questions two and three, commusspecific response

maps were developed based on the communityods
current boil water advisory communication methodsdistinct options for new methods. Once

the script, process, questions and maps were finalized, the group assigned a maximum number of
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coloured dots to be used for each questief, (depending on question), and the age ranges
assigned to each coloured detd=1834, blue=3559, yellow=60+).

Figure 3-1: A Workshopped Draft Davlap
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After workshopping and achieving group consensus on their readiness for deployment,
the SPH researchers reproduced the final response méeestanding displays made of white
foam display boards. They also reproduced the maps ondettepaper, to be used in single
response booklets, if required.

Some data collectors were also trained during thegsteng process. All co
investigatorsaand five additional potential data collectors were trained to engage community
members using the method. Data collectors were also instructed to periodically note any
comments or insights from respondents that were heard repeatedly or were particularly

interesting or relevant.

In this meeting, the research team also developed a data collection schedule. Through

this process, the research team felt that data collection on Treaty Day may not result in enough

overall responses or may resultin a sampledghatd not refl ect the commun
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particularly across age groups. In response, community partners suggested that some community
members could be engaged through additional events or individuabféaee visits. For cases
whentheuseofthear ge boards was not feasible, such a
guestion boards were reproduced into single page booklets. When returned, SPH researchers
would then transfer the stickers from the booklets to appropriate space on the main displ

boards.

The research team also determined that additional information would have to be provided
by printedhandout to each participant. This handout included the purpose of the study, what the
data would be used for, and ethical considerations foicfants. This handout isn Appendix
F.

3.6.3 Step Three: Make the Map!

Between spring and fall 2018, SPH Researchers, STC H&FS Inc. Staff and other data
coll ectors depl oyed e a crhapping toomntheicommarsty sptting.t i ci p
During public events, participants were usually offered a small incentive to participate. During
Treaty Day events, for example, they received voudhetsould be exchanged for fresh
produce as part of a wider Saskatoon Tribal Council nutrition initiatising the approved
script Appendix G, data collectors identified and guided each participant through the activity of
dot-mapping their responses to the four questions developed in Step One, regularly noting any
repetitive or interesting insights fromparti pant s on a notepad. For g
OPrecautionary BooltWateespdrwssoarwyeas were bl
to ensure participants did not simply choose the most popular answer. When possible, local data

collectorstook the lead in identifying potential participants at each event.

In Muskoday, canvestigators agreed there was a need for additional participants from
the (1834) and (60+) age group. These were collected using the individualagobooklets by
Muskodayds chronic disease coordinator at a com
settings. For Mistawasis, dnvestigators also agreed there was a need for participants from the
Ayounger o and fAol der 0 age ¢4 epopses,oneditheSPA| | ect
researchers attended a community amazing race event. To collect additional (age 60+)

responses, a grandmot her and granddaughter wi
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community were trained in data collection by an SPH rekearcThey visited elders-abme to

collect their responses. Aaxample of a completed dotap booklet ishownin Appendix H

The dotmapping activity produced a visual, mbige distribution of coloured dots.
These distributions, comprised of manyiindual responses, became a collective representation
of the communityds response. The three dot <c
the difference between age groups. An example of the completetaghstisshown in

Appendix H
3.6.4 Steps Bur & Five: Analyze the Data! &ctl

Atwo-hour community meeting was hel d to anal
mapping data in Fal/l 2018. Both meetings wer
co-investigator, and the Saskatoon Tribal Coliogiinvestigators. For Mistawasis, the meeting
was held at the Saskatoon Tribal Council 6s he
experts were in the city for meetings. Local leaders and experts from Mistawasis also joined this
meeting, they inclued the Chief and the Director of Lands and Resources. A high school
student from Mistawasis joined as a research contributor, he was completing a school project on
safe water in the community. For Muskoday, the meeting was held at the local healtamgéntre

health centre staff joined the research team to participate in the analysis.

The data analysis procedure was similar in each meeting. To begin, the completed dot
boards were displayed prominently. The meeting was lightly facilitated by an SRirchese
Each participant was given the opportunity to reflect on the key visual patterns they observed.
These patterns included overall response patterns, differences across age groups, and a
comparison between the questions that measured current éegatdoil water advisory
communication methods. In Mistawasis the facilitator noted key insights on the maps using
postits and markers. The research team added this step aftéurfing the process used in
Muskoday. The facilitator also introducech e dat a col |l ectorsé notes a
interesting comments as appropriadkeor exampl e, comments included
about advisorieso or fAwe arTaroughodisaissipmtbec aut i on a
meeti ngos p aortkeydnsights framshe maps. dlee group then discussed how to
translate that knowledge into a new or improved policy, practice or process at the community or

Tribal Council level. It should be noted that not all participants attended the full meketing.
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Mi st awasi s6s meeting, the Chief and Director
portion of the meeting during their lunch break from other meetings. A summary of the results is

notedbelow in Tables-2 to 3-4.

Table 3-2: Participants in DotMapping Activity in Mistawasis and Muskoday

Number of Participants, By Age Group

Community Young Adults Adults Older Adults/Elderd Total

(182 34) (35-59) (60+)

Red Dots Blue Dots Yellow Dots
Mistawasis 22 39 24 83
Néhiyawak *22 *39 *9
Muskoday 27 18 22 69
First Nation *8 *18 *7

*Number ofparticipantswho responded to théarge dotmaps during events.This is considered the main form of

data collection.
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Table3-3: Summary of DeMap Interpretation, Muskoday First Nation

Main Question | DotMap Result Collective DotMap
InterpretatiorAction Plan
Main BWA Youth and elders appear to be missing informa] Suspect this is because notices are n
Concerns and | that is available on the paper delivery notices. | being shared by head of household. 4
Questions partners to collaborate on improving
paper notice wording includirg
prompt to share with family members.
How are you Youth and elders appear to be getting their
Currently information through informal channels more thg
Notified? formal channels. Facebook posts are effective| Adams to write a policy brief for
here. leadership which will explain how to
Best Way to Current practice seems to be working but room| integrate these findings with existing
Notify? for improvement. Youth and elders more policies mediuntong term.
interested in electronic notifications than55H
age group.
What is a An overall split between the correct answer anq Working with STC to develop messag
precautionary | believing it means there is confirmed maps for local staff and educational
BWA? contamination. No age patterns noted. materials for water users on the cause
of precautionary BWASs.

Table3-4: Summary of DeMap Interpretation, Mistawasis Néhiyawak

Main Question

DotMap Result

Collective DotMap
InterpretationAction Plan

Main BWA Community members (no age dlfference) seen Working with STC to develop risk
Concerns and | have more concerns about drinking water whilg o
. . T communication message maps for loc
Questions on advisory. This is likely because they can be . .
. : staff and educational materials for wat
frequent and intermittent. Youth and older adu .
. . .| users on the cause of precautionary
have questions about bottled water, but this is
h BWAs.
changing procss.
How are you Community members overwhelmingly receive | Adams to adapt risk communication
Currently their information fromhte ¢ o mmu n i t )y message maps for radio.
Notified? channels: handelivery and radio.
Best Wav t C it b helmingl Thesis to include discussion on
est Way to ommunity members are overwhelmingly Mistawasis process in thesis
Notify? satisfied with current communication process. | community may use later for evaluatio
grant proposals, etc.
What is a An overall split between the correct answer an¢ Workingwith STC to develop message
precautionary | believing it means there is confirmed maps for local staff and educational
BWA? contamination. No age patterns noted. materials for water users on the cause

of precautionary BWAs.
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3.7 Discussion

3.7.1 A Practical Method for Indigenous Research

TheParticipatory DotMapping Methodvas a rapid method for both partner First
Nations and the Tribal Council to generate knowledge that could inform future drinking water
communication and education, including boil water advisories. Upon completion, one of the co
investigators, a Health Bactor, commented that the tool itself may be the most valuable
outcome of the research project. She said they intend to adapt the method to engage community
members on future health and s ecostnaaterials,opi cs.
simple potocol and visual and interactive nature, especially when compared to surveys. This
method encouraged participation from a wide range of community members, some considered
hardto reach. These groups may miss or avoid participation in research pdojedttsvarying
literacy levels, lack of interest in local governance/policy/research, or busy lifestyles. There is
often a cultural and practical imperative to engage Indigenous community members at different
ages and/or life stagéNilson et al., 2008) The coloucoding offered a simple way to observe
differences in responses betweentiipadults and older adults/Elders. Partners noted the
method could also be used to generate data for organizational continuous improvement efforts.
For example, the Saskatoon Tribal Council and
third-partyhealth quality accreditation. One Health Director indicated this method could
contribute to meeting and demonstrating health quality standards in community and/or client
engagement. This, in turn, could assist health centre staff in the compreheasdéaton

process.

This tool also provided limited, clear and actionable insights for communities. Most
elected officials and managers who work for First Nations juggle competing interests, priorities
and resources. Like policymakers and decisi@kes in all levels of government, First Nations
leaders have little appetite for long lists of unprioritized findings whichatdye implemented
using existing time, financial and human resources. The results of statistical analysis, for
example, may incluelmany statistically significant results which are not practically relevant for

community leaders and decistomakers. In contrast, the dotaps produced clear but limited
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visual patterns which could be easily identified and interpreted by a wide vdrpaiteatial

community analysts, even those with limited previous knowledge of the project.

We stress the analytical approach inBaeticipatory DotMapping Methodvas not
designed for simplicity and easéuse. The approach reflects Indigenous appemth
validation and analysis of research. Brant Castellano (2004) and Bull (2010) note that
community participation and reciprocal relationships are the key to valid knowledge gathering

for I ndigenous research pr ojpapertosindigenBusant Cast
research ethics explains that I ndigenous know
where Aindividual perceptions had to be valid

they became collective knowledge, the basis of | | e c t i(Bramt Catellanio, 2004, p.

105) In the dotmapping method, each project element was carefully subjected to dialogue and
reflection with community members and representatives. In the initial meeting, for example,
community members discussed and contextusliree pr oj ect 6s over al |l res
communityspecific research objectives and questions. Community members also validated

project elements such as the questions, script anchdptmockups during the preesting

process. This ensured tfieal map exercise was appropriate for deployment in the community.

The communityat-large then validated the work of the research team during themaking

process. If the maps had major omissions or errors, the community could discuss these issues

with the data collectors, who would then note these issues for further consideration during

analysis.

During analysis, the research team, leaders and local experts discussed the patterns of
response and their meaning within a local drinking water comntionigaolicy and practice
context. This collective review of the visual patterns was not only an important point of
collective validation [as described by Brant Castellano (2004)] but also aligns with their
description of Indigenous science and the amatyéiditions of pattern recognition. Brant
Castellano (2004) further explains that HAAboOT
particul ar. Il n fact, the perception of patter
104). Aligning thedotmapping method with Indigenous thought was intended to generate
acceptable research and valid results within the First Nations context, particularly that of
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Muskoday and Mistawasis. This should not preclude the method from being applied in other

conexts or the findings from external validity, even in a western context.

Throughout the project, the SPH researchers and drinking water experts participated in
the collective validation process. When appropriate, they situated the project within &ivetder
Nations and/or western science theoretical framework. A notable example is the action strategies
and knowledge translation materials that emerged from the analysis. Following the analysis
process, the research teamgemerated communication magdsi, policy advice, educational
materials and academic publications (such as this paper). These products were designed to
leverage wellestablished and culturalgcceptable western approaches (such as risk
communication, message mapparglhealthpromat on) wi t hi n the communit
Indigenous approaches (focusing youth and Elders, engaging with community networks,
attending gatherings). The final stage of va
both the partner communities and the acasidecommunity will integrate these results into

theory and practice.

Morton NinomiyaandPollock (2017) found that communibased participatory research
projects with Indigenous communities can face challenges when academics expect communities
to partcipate in extensive academic processes and bureaucracy. In designing the tool, there was
an assumption this conflict could extend beyond the administrative sphere; conflict can also arise
when researchers ask communities to use scarce resources irsthiegfurrelevant or
impractical research goalsAs quoted in Bull (2010 o mmuni ti es have ®o0ted,
taking place [should be] on topics that are going to be beneficial to us and not only to the
researcher to get their masters degreeo (p. 19
communitiedo articulate their research priorities, research shouldhappen for its own sake,
nor to pursue Ascholarly curiosityo (p.19) al
communityés scholarly or practical interests
pursuits. Researchers and local leaders and fioaetis were involved in all aspects of the study
design. This was particularly important during analysis and interpretation. This ensured, at
minimum, a balance between academic and practical insights brought forward in the analysis. In
Mi s t a w a,ghe €hief ancaBrector of Lands and Resources were able to participate in the

analysis. They noted a need for consistent messaging around drinking water advisories from all
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possi ble sources. The Chief requoedted a set
communi cator s. A message map for this purpos

translation materials.
3.7.2 A Tool for Developing Capacity

Capacitybuilding is a central concept in communbigised participatory research,
including research wh Indigenous communitigg\. Dawson et al., 2017; Israel et al., 2012;
Nilson et al., 2008) Capacity building is measurable; previous research has shown community
based participatory researcan increase community and individual capacity in the First Nations
context(C. Fletcher, 2003) The Participatory DeMapping Method allowed for capacity
building for not only community members, but also improving the academic and community
capacity of SPH researchers. This reciprocal beisefibundational in th&cience in a Circle ©
approach(Nilson et al., 2008) Some othe opportunities for capacity development we found in
implementing the tool included:

T Al project partners and each community
new professional practice relationships, building a new network for First Nations
drinking water management in Saskatchewan.

1 For the ceinvestigators, leaders and local experts, the community meetings and
coll ective validation process brought ¢
and successes in communicating boil water advisories

1 The project team members developed research skiflsnmmunitybased
participatory researcépproaches, study design, methods development, data
collection, interpretation and knowledge translation.

1 Project team members developed skills in First Nigt@and western science
approaches to drinking water management.

1 SPH researchers and-owvestigators developed skills in scholarly practice and
knowledge dissemination. For example, an SPH researcher completed this thesis
as part of t hadaMisMasasis emvestigatodjangd e e

researchers at an academic conference.
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1 Everyday community members were encouraged to critically think about and
share needs and priorities around drinking water communication, particularly boil

water advisories.

As noted in the final point, the project team was not the sole beneficiary of capacity building.

Rather, the method encourages capduitjding in the community setting. In Muskoday, for

example, the Chronic Disease Coordinator was able to leverage tieirurity connections

and conduct the exercise independently in the
youth, etc. In turn, the dehapping exercise catalyzed dialogue and reflection around boil water

advisories within those community settings gnolups.
3.7.3 A Risk CommunicatioResearci ool

Covello (2003) says fone of the most i mpor
the O6message mapdé (p.21).0 Il n their message
key questions, concerns amddrmational needs of important stakeholders through a variety of
sources, including media reviews, focus groups, surveys and proceedings of community
meetings. These elements are closely tied to risk perception. In the case of First Nations boll
waterad i sori es, the factors that influence ri sk
local culture, history and current situation. These factors may be distinct from thoseFofston
Nations communities, or even other First Nations. Drawing envitrk of Slovic, Fischhoff, &
Lichtenstein (1984), these distinctions may include frequency of the risk (e.g. how many boil
water advisories they have experienced) or how much control they have in managing the risk
(e.g. communityowned water plant vs. péd water from another jurisdiction). The
Participatory DotMapping Methodallowed communities to apply risk communication by:

1 Ensuring local concerns, priorities and questions identified for message mapping were
reflective of local context. By includirigcal leaders and experts in the research team,
community members collectively validated each element of the project, especially the
content of the detnaps to be deployed in the community. For example, the research
team identified a knowledge gap arouhd meaning of precautionary boil water
advisories and their causes through the initial meeting process. One of the four maps in

each community was designed to assess this gap.
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1 Integrating only appropriate existing and potential communications chanttetbe risk
communication planning process. For example, after-ttedoor notices, Facebook is
Muskodayés primary notification method, wh
Muskoday, the health centre leads boil water advisory communication, pubkis wor
assumes that responsibility in Mistawasis. These intricacies could be represented in the
met hod because of community members and re

1 Assessing major differences between youth/young adults, adults and older adults/Elders.

The flexibility and intuitiveness of the exercise ensured these groups could be engaged in
mi xed crowds (e.g. Treaty Days) or in spec

groups, etc.).

The ability to assess different life stages/age groups was a&keyd of the tool not only

because of the special cultural importance placed on youth and elders, but also served as a useful
program planning and evaluation tool for the
Communication trends are rapidly chamgiamong Canadian youth, with less féaéace social

contact with friends and family, and increased contact by text message, email and social media
(Statistics Canada, 2015)n tightknit First Nations communities, strong family and community

links are wellestablished, but a shift toward new communication technologies is underway.
Muskoday, Mistawasis and the Saskatoon Tribal Council are monitoring how these trends are
changing communicietn dynamics and how these trends could inform their drinking water
response programs. For example, Muskoday developed a comprehensive community
communication strategy in 2012 and already uses Facebook heavily in boil water advisory
communications. Therwas caution from both communities around implementing a text or

emalil alert system, especially without a clear business case for implementation. In response, the
Dot-Mapping exercise developed would serve both as a form of evaluation for current
communcation programs, but also to gauge the need for text and email alerts. For Mistawasis,
the results of the mapping exercise showed a
program, which uses dots-door and radio alerts. For Muskoday, theéustaquo was preferred

by adults, with some youth and older adults/elders preferring a text or email notification system.
While the results of the Participatory Didiapping method are not a standalone program

planning and evaluation tool, it can proviggeful planning and evaluation insights.
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3.7.4 Strengths and Limitations

This method has several advantages when applied in First Nations settings. First,
researchers and community members can use the method using existingtoraeaggs
resources. Becaa the data is stored directly on the boards, manual data entry is not required.
The data is easily portable between communities, events, or from universities. This saves time
and human resources (or the money that would be required to hire someorna éntdd. The
timing of data collection and analysis is flexible to be convenient to community members and
data coll ectorsdé schedul es. For example, the
rapidly moved from t he c $askatoon officesto dacammmotage Tr i b a
lastminute scheduling conflicts.

Having the option to use individual booklets further contributes to flexibility, ensuring
the opportunity to engage the required community members. The research team did recognize
that usng two different methods to collect the map data (e.g. dicelsbard vs. individual
booklets) may introduce some bias into the data collection process. However, the benefits of
including hardto-reach stakeholders were deemed more important. Thippeged by
Warner (2015)who says participatory mapping activities mastively recruit and seek out
diverse stakeholders. In this project, the individual mapping booklets were required to get a
representative sample of the appropriate size. Thendpping exercise requires enough
participants to have clear visual dibtrtions emerge in the map. We estimate our maps are

close to the smallest sample size that could achieve this goal.

The use of community dataollectors was essential, particularly to recruit enough
participants for the dahapping exercise. During fagaced events like Treaty Day, known data
collectors were able to bring instant rapport to the process, increasing likelihood to participate.
Having universitybased data collectors was also important, as a large data collection #am (3
people) was naked in some settings. The method uses standard data collection and training to
reduce the likelihood of bias from using a mixed team of data collectors. However, the impact of
known (community) vs. unknown (university) data collectors on the qualitstafid this
exercise is not <clear. Kovach (2010)6s discu
relational nature of all interactions in research, and so it is tempting to conclude that those with a

stronger existing relationship collect more daliata from participants. In Muskoday, however,
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the Health Director said they sometimes prefer outside data collectors as they provide research

participants a sense of anonymity and freedom to respond with honesty.

In this project, many of the researeat members were either part of the target
population, had extensive experience dealing with the target population during boil water
advisories, or bothEachelement of the research project was collectively validated by the
community. Because the quests, possible responses and overall orientation are pre
determined, ensuring an appropriate local context and Indigenous worldview in during map
development is critical. This ensures the response maps accurately represent a reasonable range
of responsesof community members. Even so, data collectors were asked to note any repetitive
or interesting comments from participants to ensure any major gaps in the map design could be
captured. Any research team planning to use this tool in future studies shsutd strong

representation from the target population in the map development process.

Any kind of group dotvoting activity is vulnerable to bias, particularly the bandwagon
effect, where participants simply choose what is popular rather than thenpkopinion.
(Diceman, 2013) When developing the methodetboinvestigators determined this effect
could be minimized by instructing participants to choose their preference, rather than the most
popular choice. One exception was a question that required participants to choose a single
correct answer. In thisase, participants were blinded to previous answers by covering them up
with a large posit note. Another criticism of the debting approach is being limited to the pre
determined answe(®iceman, 2013) The data collectorsd notes
ensure any major omissions in the response maps coiddriiéied. The research team could
then consider any omissions during the analysis. Theatotg method does allow for
comparability across groups, provided the overall questions and response maps are similar
(Diceman, 201Q) Al t hough Mistawasis and Muskodayo6s
guestions had identical response maps. This allowed the research team to compare across
communities for those two questions. Foamyple, both communities had distinct patterns of
response to their concerns and questions. Both communities had a similar distribution of
responses to AWhat iIs a Precautionary Boil Wa
response maps may beidahsis in other communities, this must be confirmed through the

initial meetings and map validation process.
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Dotvot i ng has been used by prof egqBideman,al f ac.i
2013) Companies use it in continuous improvement efforts, and it is used in policy and
community engagemeficeman, 2010, 2013)Dotvoting methods allow groups to rapidly
and collaboratively consider a problem, note points of agreemenisagtebment, and
determine practical solutions. In tRarticipatory DotMapping Methodparticipants also
considered the collective implications of their responses. Data collectors noted participants
wanted to consi der t herthamtheigavn begefitalonp.dle pr ef er e
research team felt this was indicative of a larger responsibility to collective, rather than
individual benefi® a cultural quality of many Indigenous cultures around the world. This
suggests the method may be appropratother Indigenous contexts. We also believe this
method, when conducted in an established andavedulatedcommunitybased participatory
researclpartnership, may be applicable to Aloigenous contexts, or used to answer different

research quesms.
3.8 Conclusion

First Nations (and other Indigenous) communities will take on increasingly active
partnerships and leadership roles in research. As a result, Indigenous research will adapt to the
priorities, preferences, strengths and limitations unique to that cof@extof the ways this
adaptation will occur is through the development of novel methodsPditieipatory Dot
Mapping methods one such novel method, designed throcgimunitybased participatory
researcltand intended to generate important knowledgea@mmunity capacity in that setting.

A key feature is using multiple tactics to include heréccess stakeholders in the process,
whether as participants or part of the research team. The method was designed and first
employed to generate knowledgewnd risk communication of boil water advisories by two

First Nations and their Tribal Council. However, there are likely many more applications of the
method, including different communities and contexts (e.g. Indigenous communities, other low
resource sttings, organizations), risk communication of different public health issues (e.qg.

pollution, chronic diseases, injury/safety) or different fields of study.
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Chapter Four: Overall Discussion and Conclusions

This study suggests that riskmmunicatiorcan improveunderstading and ultimately
the effectiveness dfirst NationDWA. Through this communitpased participatory research

project,five keyinsights emerged:

Insight One: First Nations who experience DWAslready conduct risk communicationfor
boil water advisories Therefore First Nations risk communication research should focus on

evaluatingand documenting existing efforts.

Muskoday, Mistawasis and the Saskatoon Tribal Council keadha distinct but clear
DWA communication strategy and approdeht had noformally evaluated those practices
through formal researchlhis research gap is not uncommon, even outside the First Nations
context.Glik (2007)explains that risk communication isxaw discipline, anévaluative
research is emerging across the fieddlimited bodyresearchhas explored the risk
communication ohealth risk topicsn the First Nations contex€Charania & Tsuji, 2012;
Driedger et al., 2013, 2013; Jardine, .Banfi el
But, the First Nations risk communicatibody of literatures developing, particularly using
communitybased approaches to research with university partiéis.project will contribute
both to First Nations risk communication theory, but also naagignificant contribution to First
Nations risk communication method$his project demonstrated tBeience in a Circle ©
(Nilson et al., 2008approach to communiyased participatory researalas a useful
framework topursue a researctaginership and investigataelevantrirst Nationgrisk
communication research topigheParticipatory DotMapping Methocemerged as a lowost
andculturally-appropria¢ way to explore and evaluatérst Nations risk communicatian the

community setting.

Insight Two: Risk communication of boil water advisories mustonsider the individual
context d First Nations. This should be the primary consideration, ahegohofindigenous

and widerrisk communicatiortheory.

In this study, botlt o mmuni ti esd® advisory protocol s met
the GCDWQand used doeto-door notifications. But each communalso usedlistinct

strategies ifine with eachcommunity) situation, normsnd preferenceslin the dotmapping
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exergse, community members indicatdety are notified (and preferred to be notifiedtyse
supplementary strategies.§.community radio in Mistawasig-acebook in Muskoday)
NovemberandLeanza(20156 s fr amewor k for risk amtd crisis
effective crisigisk communication must considire message recipients, context,

communication and timing of messag&nly First Nationgpolicy-makers, practitioners and
otherlocal leader$ave the irdepth knowledge of a community to be ablédentify (1) what is

the problem(2) who needs to know, (3) where to find them and (4) when, why and how to reach
them In Mistawasis and Muslday, theirindividual approacksensure a broad section of
community membersould be quicklyreached during an advisaiy proted public health

Research that aims fartherimprove public healtthroughimproving DWAsmust be able to
capture &irstNationsc o mmu ndrinkiggavaterrisk perceptions, communication preferences
andbaselineknowledge through direct engagement vaitizens. The Participatory Dot

Mapping Methodvasspecifically designed to engage local citizém®ugh a detmapping

exercise designed with community

Insight Three: Risk perception andrisk communication are largely crosscultural theories
and can effectively capture these First Nations contextual factorsThis is consisterthe

growing literature on First Natiordrinking water perception

Thisstudy showedhatD o r i a ( 2 Offctrs th& bfluéhge @rinking water perception
applied torespondents iMuskoday and MistawasisSome examplesf those factors (and how

they applied) are listed below

past expaences (history of boil water advisories and other water quality issues)
level of control in the system (level of input into governance, community vs. outside
control of water system)

1 information or misinformation (consistency and quality of informatiomfofficial
sources and informal channels)

1 trustin water treatment and governaflegel of trust in band, plant operators and tribal
council) and

9 perception of water quality (does the community make good water)
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The results of thiproject alscstronglysuggestd that community members anecertain about

the contamination status of the water in both Muskoday and Mistawasis, where approximately
half of respondents hought a Aprecautionaryo boil water
contaminated(Spence & Walters, 2012pund that First Nations survey respondemiso were
unsure otheirwat er 6 s ¢ o ntwemrimaralikalydorperceivedt sghsrisk. This
suggests that clear, consistent messaging around drinking watecatagrssure community
members have aappropriate risk response to advisoaes take appropriate precautions.
Message mappin@ovello, 2003; Covello et al., 200i8)a framework for developing clear,
consistent messaging during crisis evetitsvas used in thistudyto guide the detnap

research questions and eventualigd to generatppropriateclear and consistéfit al ki ng
pointso f ctaffwhoamswer guiestions about BWAs anfhirmed the development

of new BWA naotification materials.

Insight Four: Crisis risk communication during DWAs should be complemeted by
emergency communication planning andhealth promotion risk communication. These

functions should occuretween advisories.

Planning and research are an important but often overlooked part of crisis risk
communication and overall emergency resgdhsrie et al., 2013; Reynolds & Seege005)
Public health officials can useassage mappimgsa planning tool for drinking water
emergenciefCovello, 2003; Covello et al., 20Q7).urie et al., (2013) add that community
based participatory reseanshan important approach for engaging diverse stakeholders during
emergency response planning and evaluaiibrs project demonstrated th@ammunitybased
participatory researatan be used to generate importanbwledgeneeded to conduct message
mapping foDWAs such as knowledge gaps, community concerns and communication
preferences Participation from communitigaders and local experts throughout the study design
ensuredMuskoday,Mistawasis and the Saskatoon Tribal Council caléh act on that
knowledge tamprove crisis risk communications (e.g. boil water advisoasg)art otheir
overall emergency response and communication steatefgor example, this project idefied
clear knowledge gaps around the technical reasons for BWAs (particularly precautionary
BWAs). Two key action strategies developed from this find{dgMuskoday Mistawasisand
Saskatoon Tribal Coundiealth & Family Services Inare assessing wtherBWA notices
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should include more information on the nature of the advisory andgZPH is collaborating

with a plumber to develoimteractive displayhat can demonstrate basic water treatment
distributionand failure principlesThe partners will then use the display(s) as a health promotion
tool at community events, in schools, efithis is significant becaugdeealth promotion outside of
crisis situations is an important part of the overall risk comnatioic disciplingGlik, 2007) In

this project, bothhe reasosfor each 0 mmu n watey tdeatmendr distributionfailures and

the concept ofisk within a precautionary advisory azemplex technical subjezt Mental noise
theory suggests that during a crisis evird,public is unable to process complex information
(Covello et al., 2007)urthermore, regular engagement with comryumembergan improve
knowledge and trust in local water systgiidasperson et al., 1988; Slovic, 1993bhis is
significant because trust igpaedictorfor health risk behaviourwan der Pligt, 1998)

Thereforeto improve the overall effectiveness of DWA communicati@mgoing community
engagement and health promotion shdadihtegrated nt o a Fi r st Nati onds

program.

Insight Five: First Nations environmental health research must balance Indigenous
knowledge with western science approaches to risk magement and communication.
When the research includes university partners, commbaggd participatory research is an

effectiveproject model.

First Nations avironmental health researaiay include First Nations andstitutional
partners who havexeensive background training western approaches to science, knowledge
gathering and analysisdowever environmental health policy and communication research must
also consider the social, historical and cultimfilences that shape people, commugitad
societies.By using theScience in a Circle @pproach taommunitybased participatory
researclpartnershipgNilson et al., 2008)the project partners were able to design a research
project that could consider both worldviews in the context of drinking wiagtecommunication.
This gave rise to thRarticipatory DotMapping Methodwhich the combined westerbased
participatory methods (e.g. mind mapp(@raft of Communication, 2013nd dotvoting
(Diceman, 2013yvith Indigenous methods of knowledge generasioch as pattern recognition
and collective validatiofBrantCastellano, 2004)We believe this integrative approach to
research in environmental healtraigey component to building strong research links throughout
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the project and beyondRespectfubnd authenticelationships are a key predictor of sucdass
communitybased participatory researptojects, and contribute to better collective outcomes
(including more valid researcigr communities and Institutional partn€Bull, 2010; C.

Fletcher, 2003; Nilson et al., 2008 this project, existing relationships between partners were

leveraged and bu#tipon, allowing the ambitious project to be completed in just over two years.

Ideally, these relationships will shape future research questions and progigonmental

health,even if those projects are months or years away.
Final Thoughts:

This projectshows that risk communication is a crasstural theory that can be applied
in the First Nations context at the local levdtirst Nations already communicate their DWAS,
andwith each passing year more communities are assuming responsibility for the wider
environmental health services provided by Indigenous Services Cgmad@usly Health
Canada) Tribal Councils, health authorities and other First Natigogerned agenciesill
provide advice and leadership to their communitiedrarking watercommunication policy.

This study provides a blueprint for other communities and/or their agenciesistto develop
and/or evaluate drinking water risk communication programs. While university partnebemay
an excellent resource, thissearch should Hed by the communities themselvedeally in
partnership with other safe drinking water servicevfwlers Potential partners may include

environment al heal t h of fi c e,rosevea imjigenous Satvicesy

Fi

Canada. For researchers with relevant skills and resources in this area, this project may serve as

a discussion poirwhen approaching potential First Nations partners on DWA resed@iuh.
studyapproachand desigrtould alsdbe adapted for other communities who experience
persistent drinking water issues, suchrabgenous communities (e.g. Métis) communities, rural

communitiesgthnic communities and neighborhoods affected by regular DWAs.
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| Appendix A
Figure A1 Completed Dot Map, Muskoday First Nation
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