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Current and potential future trends in the burden of acute gastrointestinal illness (AGI) in 

Rigolet, Nunatsiavut and Iqaluit, Nunavut, Canada were investigated in the context of climate 

change.  A concurrent mixed methods design was used in which quantitative and qualitative data 

were concurrently collected and analyzed and then combined to better understand the burden of 

AGI.  In-depth interviews with government stakeholders (n=11), PhotoVoice workshops (n=11), 

and two community surveys (n=185) were conducted to identify and characterize climate-

sensitive health priorities in the Nunatsiavut region.  Then, four cross-sectional retrospective 

surveys in Rigolet (two community censuses, n=462) and Iqaluit (two surveys with randomly 

selected households, n=1,055), as well as in-depth interviews with cases (n=9) were conducted to 

examine the incidence, risk factors, and healthcare seeking behavior of AGI.  Finally, a scenario 

planning approach was used to identify and rank trends and conditions driving changes in future 

waterborne disease in Nunatsiavut. This involved in-depth interviews with national and 

international experts (n=20) and community focus group discussions (n=29).  Climate-sensitive 

health priorities identified in Nunatsiavut included food security, water security, mental health, 

new hazards and safety concerns, and health services and delivery.  The annual estimated 



  

incidence of self-reported AGI ranged from 2.9-3.9 cases/person/year in Rigolet and Iqaluit, 

which are the highest published estimates globally.  Significant risk factors for AGI included 

food, water, animal exposure, and socio-economic conditions; while community interviewees 

perceived hygiene, retail food, tap water, boil water advisories, and personal stress to be 

important risk factors.  The proportion of AGI cases seeking medical services ranged from 3-

19%, which are among the lowest published rates globally.  In the scenario planning process, 

critical drivers of AGI included ‘extreme weather events’; ‘technology development’; and 

‘global interest in Northern resources’.  These results provided information about AGI-related 

exposures and sensitivities to climate change, which can be used to provide information for 

public health planning, prioritization, and programming in Inuit regions.  The improved 

understanding of AGI in two Canadian Aboriginal communities sheds light on the need to better 

understand the burden in sub-sets of the population that might be at higher risk, including 

Aboriginal populations in the context of climate change.  
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CHAPTER ONE:  

INTRODUCTION, LITERATURE REVIEW, AND STUDY RATIONALE 

 

INTRODUCTION: 

Empirical evidence of global climate change continues to mount, with documented increases in 

atmospheric temperature resulting in changes in hydrological systems and climatic variability [1, 

2].  Over the past decade there has been a “scientific consensus” [2] and it is now “unequivocal” 

that climate change is indeed occurring [1].  The importance of climate change research and 

adaptation planning is becoming increasingly clear as high impact weather events have tripled 

since the 1960s [1], the frequency and intensity of storms and natural disasters rise [2, 3], the 

number of record-breaking temperatures increase [4], permafrost warming continues [2, 5], 

Arctic ice melting accelerates [2, 6], occurrence of droughts increase [7, 8], forest fires escalate 

[2, 7], and animal distribution and population sizes change [9].  These recent climatic, weather, 

and environmental changes have shed light on how climate change might impact ecosystems, 

livelihoods, and health in the future.  Indeed, documented and projected impacts of climate 

change are wide ranging and include changes in species distribution and extinctions [9, 10], food 

insecurity and malnutrition [11, 12], human migration [9, 13, 14], increase in conflict and 

violence [14–16], substantial economic consequences [17], and serious health effects [13, 18].   

 

In the context of health, current and projected climate change direct and indirect impacts include 

increased infectious foodborne, waterborne, and vectorborne diseases [13, 19–22]; heat-related 

morbidity and mortality [23, 24]; allergies, asthma, and respiratory ailments [25–27]; 

unintentional injuries and death [15]; mental health and wellness [28–32]; and malnutrition and 



 2 

food insecurity [11–13, 30, 33].  The World Health Organization has estimated that climate 

change currently results in 141,000 excess deaths annually and is projected to cost 2-4 billion 

USD per year by 2030 [34].  As such, climate change has been considered “the biggest health 

threat of the 21st Century” [35], a “creeping catastrophe” [36], and “ultimately, a threat to our 

biological health and survival” [24].   

 

The current and projected health impacts of climate change are not evenly distributed among the 

global population.  Developing countries [37, 38], females and children [39–41], and Indigenous 

peoples [42–44] are expected to bear a disproportionate burden of the health-related impacts of 

climate change.  For instance, climate change impacts on Indigenous peoples’ health is expected 

to be substantial for some communities considering their dependence on local ecosystems for 

livelihoods, the climate-sensitive geographies in which they live, and the disparities in 

socioeconomic, environmental, and health conditions between many Indigenous and non-

Indigenous people [45–47].  Indeed, health impacts of climate change already have been 

documented in Indigenous communities in Northern Canada [29, 31, 32, 42, 48, 49], Australia 

[50, 51], Uganda [52], Peru [53], Greenland [54], and United States [30, 55, 56].   

 

The Canadian North has experienced warming at twice the global rate over the past two decades 

[2], with documented decreases in perennial and multiyear sea ice coverage and thickness, 

decreases in snow coverage, increases in precipitation, increases in sea level, and increases in 

heavy rainfall events [1].  Inuit may be especially vulnerable to even subtle environmental 

changes since their lifestyles and practices are often closely tied to and reliant upon the 
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environment, including food and water provision [42, 57] (Table 1.1).  As such, these ecosystem 

changes could increase the risk of foodborne and waterborne disease [49, 58–60].  

 

Considering the global projected impacts of climate change on health and the potentially 

increased vulnerability to climate change in the Canadian North, the aim of this literature review 

was to (1) review, summarize, and integrate literature regarding the burden of acute 

gastrointestinal illness (AGI) in the Canadian North; and (2) identify the biophysical, social, 

cultural, and geographical pathways through which climate change might impact AGI in the 

Canadian North.   

 

LITERATURE REVIEW: 

A list of relevant search terms was generated to include population, exposure, and outcome 

terms; the search terms were intentionally broad to increase the sensitivity of the search (Table 

1.2).  Searches for abstracts published in the English language were conducted using the 

electronic database PubMed with no date restrictions.  Titles, abstracts, and keywords were 

screened and included if they described primary or secondary research, human AGI cases in the 

Canadian North, and an AGI outcome that was self-reported, or was clinically, serologically, or 

microbiologically confirmed.  Abstracts were excluded if they described non-human study 

populations, the study population was not Canadian Inuit, or the AGI was clearly identified as 

non-infectious.  Next, the screened literature deemed relevant to the study question were read 

and summarized.  

 

 



 4 

 Acute Gastrointestinal Illness 

The different types of AGI pathogens identified to-date fit within three categories: bacterial, 

viral, and protozoal pathogens.  Exposure to these categories of pathogens can occur via 

ingestion or less commonly, inhalation of material contaminated by animal or human feces.  

Once ingested, these pathogens may colonize, invade tissues, reproduce, or elaborate toxins in 

the animal or human gastrointestinal tract.  The signs and symptoms of AGI vary in severity 

from mild self-limiting to fatal diarrhea and vomiting.  These pathogens can cause waterborne or 

foodborne disease in a sporadic or outbreak pattern, depending on a variety of agent, host, and 

environmental factors.   As such, this literature review is organized into agent, host, and 

environmental factors for AGI in the Canadian North (see Table 1.3 for a summary of the articles 

identified in the literature review). 

 

Burden of AGI in Northern Canadian Communities 

In Canada, the Provincial, Territorial, and Federal monitoring systems for enteric illness rely on 

passive surveillance, whereby a case must seek medical advice from a doctor or nurse and submit 

a stool sample for testing to be captured by the system.  The often mild and self-limiting 

symptoms of AGI, as well as the passive nature of the surveillance system result in substantial 

under-reporting of AGI in Canada [61, 62].  This under-reporting might be attributable to cases 

not seeking medical advice, healthcare providers not requesting or submitting stool samples to 

laboratories, laboratory test sensitivity issues, as well as absence or delay in reporting from 

regional to federal health authorities [61–65].  For instance, Canadian studies estimated that for 

every reported case of AGI, there are over 300 cases in the community [61, 62].  In the Canadian 

North, there are additional challenges to effective AGI surveillance, including accessibility and 
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availability of healthcare services, laboratory sample transportation, alternative healthcare 

options (e.g. Inuit traditional medicine), and relatively small population sizes [63, 66–68].  

Studies have also indicated that higher reported rates of disease in urban areas reflect the amount 

and type of available health services, and not the occurrence of illness itself [69, 70].  

Conversely, compared to urban city centres, the drop-in nature of the small clinics in the North 

could increase accessibility of nursing services.  Considering the remote nature of Northern Inuit 

communities, there are likely differential reporting biases between Northern and Southern 

regions in Canada.  Therefore, direct comparisons of reported rates of enteric disease might not 

accurately reflect the true differences in rates between Northern and Southern regions in Canada 

and should be interpreted with caution [58, 63, 67, 71].  Burden of illness studies that estimate 

rates and identify risk factors for AGI at the community-level can help overcome the biases of 

AGI surveillance data and provide comparable estimates between Canadian regions, and abroad.  

Indeed, burden of AGI studies have captured the interest of many public health researchers and 

practitioners in several countries [72–79].  Table 1.4 summarizes the case definitions and annual 

incidence rates of retrospective self-reported cases of AGI at the community level from studies in 

Canada and abroad. 

 

AGI Agents in the Canadian North 

Most studies examining AGI in Canadian Inuit communities used a case definition that included 

laboratory-confirmed bacterial, viral, or protozoal infection, including Astroviruses, Brucella, 

Campylobacter, Coxiella burnetii, Clostridium difficile, Cryptosporidium, Entamoeba, 

Escherichia coli, Giardia, Helicobacter pylori, hepatitis virus, Listeria, Norovirus, Rotavirus, 

Salmonella, Shigella, Tapeworm, Trichinella, Tularemia, and Yersinia [63, 65, 67, 68, 71, 80–
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86] (see Appendix 1 for more information about these pathogens).  Other studies used case 

definitions founded on clinical signs and symptoms of diarrhea and/or vomiting recorded in 

clinic records [58, 66, 87–90] or self-reported by community members [91] (Figure 1.1).  

 

Enteric illness in Canada is monitored at the Provincial and Territorial level, and then reported to 

the National Enteric Surveillance Program (NESP).  In 2010, Nunavut had higher annual rates 

(per 100,000) of E. coli, Salmonella, Vibrio, and Campylobacter cases, as well as lower Giardia 

cases reported to the NESP compared to the national rates; while Newfoundland and Labrador 

had higher annual rates (per 100,000) of Giardia and Campylobacter cases and lower Salmonella 

and E. coli cases reported to the NESP compared to national rates (Figure 1.2) [92].  A study in 

Nunavut analysed stool samples submitted for Territorial testing and found Cryptosporidium, 

Campylobacter, and Clostridium difficile to be “relatively common but possibly under-

recognised pathogens in this region” [68].  Another study in the Northwest Territories found the 

most common reported AGI pathogens from 1991-2008 were Giardia (29.0% of cases), 

Salmonella (28.5% of cases), and Campylobacter (24.7% of cases) [63], with rates of reported 

enteric illness declining from 2002 to 2008 [67].  This study also found that the aggregate annual 

rate of reported AGI in the Northwest Territories was lower than other Canadian Provinces [63].  

Similarly, in Nain and Rigolet, Nunatsiavut, the proportion of AGI patient visits relative to total 

clinic visits was lower compared to those reported in other regions in Canada [58]. 

 

AGI Host Factors in the Canadian North 

Age is commonly identified as a risk factor for AGI, with children and elderly often suffering a 

greater burden of illness.  Globally, morbidity and mortality from diarrhea are highest in children 
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aged 0-14 compared to other age groups in high, medium, and low income countries; both 

diarrheal morbidity and mortality decrease with age [93].  In developed countries, the trends are 

similar for specific AGI pathogens, including Giardia [94, 95], Cryptosporidium [96], as well as 

self-reported AGI symptoms [74, 75, 97–100].  Similarly, in the Canadian North, children were 

at higher risk for rotavirus [91], E. coli [88], notifiable AGI [63], clinic visits for AGI symptoms 

[58], and self-reported AGI symptoms [101].  Children could be at higher risk due to lack of 

immunity to pathogens or age-specific behaviours, such as decreased hygiene practices and more 

hand-to-mouth contact.  Furthermore, the elderly are also often at higher risk for AGI [77, 102–

104], which was also observed in the Canadian North for salmonellosis [63], clinic visits for AGI 

symptoms [58], and self-reported AGI symptoms [101].  These trends could also be attributable 

to decreased immunity to pathogens. 

 

Gender can also be a risk factor for AGI; however, global trends are not clear.  For instance, 

globally, the diarrheal mortality rate is higher for females than males, while diarrheal morbidity 

is higher for males than females [93].  In high income countries, females experience higher 

diarrheal morbidity, while in middle- and low-income countries males experience higher 

diarrheal morbidity [93].  For pathogen-specific illnesses, males were observed to have higher 

rates of giardiasis [94, 95], cryptosporidiosis [96, 105, 106], and viral infections [107] than 

females; however, other studies found higher rates of AGI in females [108].  In the Canadian 

North, trends are also unclear.  For instance, in the Canadian North, males had higher rates of 

giardiasis [63], campylobacterosis [63], and H. pylori infection [82]; while, females had higher 

rates of E. granulosus infection [65], salmonellosis [63], and clinic visits for AGI symptoms 

[58].  Furthermore, there was no gender difference observed for E. coli infection [84, 88].  These 
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trends could reflect differences in gender roles, which could contribute to differences in risk.  In 

the North, this could include males having increased exposure to pathogens on the land while 

hunting, trapping, and fishing [63], and females having increased exposure to pathogens via food 

preparation [108]. 

 

Groups with compromised immune systems can also be at increased risk of AGI.  These groups 

include malnourished [109], HIV positive individuals [105, 110], and cancer patients [110].  

These sub-groups have not been investigated in the Canadian North; however, one study found 

positive associations between perinatal exposure to organochlorines (polychlorinated biphenyls 

(PCBs) and dichlorodiphenyldichloroethylene (DDE)) and infant AGI, which could reflect a 

form of immune suppression [87]. 

 

Host behavior can also change the risk of AGI.  For instance, the risk of diarrheal disease has 

been reduced through improved hand-washing hygiene [111] and washing kitchen countertops 

after food preparation [112–115].  In the Canadian North, the nature of the remote communities 

and the strong social networks could increase the risk of AGI [81, 91, 116, 117].  Indeed, some 

researchers hypothesize relationships between AGI and over-crowding due to large family sizes 

[68, 81, 91] and close interpersonal relationships leading to person-to-person transmission [81, 

88].  For example, in an E. coli outbreak in the North, the epidemic curves and laboratory 

analysis were consistent with person-to-person transmission [88].  Another study found 

significant associations between reported cases of salmonellosis and poor housing, as well as 

between reported cases of giardiasis and population mobility [63].  Other studies, however, have 
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not found significant associations between AGI and over-crowding [82], hand-washing [88], or 

visiting AGI cases [88]. 

 

AGI Environment Factors in the Canadian North 

Water 

Globally, water is an important source of AGI.  A large proportion of the global burden of 

diarrheal disease is attributable to water, with some estimates attributing up to 88% of diarrheal 

deaths due to unsafe water [118].  In the Canadian North, many studies have suggested 

contaminated drinking water as a source of AGI [63, 65, 67, 68, 71, 81]; however, only a few 

studies actually examined microbial water quality to test this hypothesis [58, 82, 88, 101]. 

 

Untreated Drinking Water:  While treated drinking water distribution systems have been used in 

some parts of the world since the early 1900s, many people still rely on untreated drinking water 

from private wells or surface water.  In Canada, over 13% of the population relies on private 

water supplies [119], many of which are often not monitored for pathogens or treated for 

pathogen removal, which could increase the risk of AGI.  Indeed, 24% of reported waterborne 

disease outbreaks in Canada from 1974-2001 were attributable to private drinking water sources 

[120]. 

 

While most Inuit households have access to treated drinking water piped in through a distribution 

system, the practice of drinking untreated water (e.g. from brooks, ponds, and melted snow or 

ice) in the Canadian North is not uncommon [59, 60, 101, 121].  This practice is particularly 

prevalent when Inuit are on the land visiting cabins, hunting, fishing, trapping, and gathering 
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foodstuffs [60, 82, 101].  In addition, some Inuit also prefer untreated water over piped treated 

drinking water.  As such, some community members will collect water from brooks, ponds, ice, 

and snow in containers and bring it back to the community for later consumption [60, 101].  This 

practice likely stems from personal and cultural preferences and norms, and is typically more 

frequent among Inuit Elders and seniors [101]. This practice could also reflect distrust of piped 

drinking water.  For instance, in the 2006 Aboriginal Peoples Survey, 31% of Inuit reported that 

there were times in the year when they believed that their provided drinking water was unsafe 

[122].   Drinking untreated water could increase the risk of exposure to AGI pathogens [58, 59, 

101].  In the Northwest Territories, healthcare professionals most commonly attributed reported 

cases of giardiasis to untreated drinking water (28% of reported giardiasis cases from 1991-

2008); however, no environmental testing was conducted [63].  

 

Failures in Drinking Water Treatment Infrastructure:  Failures in drinking water treatment 

infrastructure can result in AGI cases and outbreaks.  In Canada, many of the documented 

waterborne disease outbreaks between 1974-2001 have been attributed to water treatment issues 

(20% of outbreaks) and human error (2.5% of outbreaks) [120].  Some pathogens, for example 

Cryptosporidium, are for practical purposes resistant to the effects of chlorination and others 

require various durations of “contact-time” with chlorine to become inactivated: bacteria require 

0.04–0.08 min; viruses require 2–30 min; and protozoa require 25–245 min [123].  Furthermore, 

Giardia requires an extremely long contact-time (245 min) which is often not feasible in 

drinking water treatment facilities [123].  As well, other factors, such as increased water 

turbidity, can increase the amount of contact-time required for pathogen inactivation.  While 

parasites such as Giardia and Cryptosporidium are highly resistant to chlorination treatment, 
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they can be removed from drinking water via filtration.  Compared to groundwater, surface water 

is typically more susceptible to pathogen contamination due to run-off [124–126]; as such, 

adequate treatment of surface water is necessary to protect public health [123]. These challenges 

could explain why some studies identified treated water that met established standards for safe 

drinking water as the source of waterborne disease [119].  For example, a Canadian study found 

drinking water that met or exceeded water standards was responsible for at least 14% of AGI 

cases [127]. 

 

In Nunatsiavut and Nunavik municipal drinking water is treated by chlorinating unfiltered 

surface water, which is then either distributed to houses via pipes or via delivery trucks that fill 

household water tanks.  Drinking water treatment guidelines in these Inuit regions do not require 

filtration of surface water.  Therefore, these systems are vulnerable to Giardia and 

Cryptosporidium contamination.  The source water, however, is often considered relatively 

pristine due to the lack of upstream sewage effluent, as well as agricultural and industrial 

development (which are often sources of contamination in other regions in Canada) [128]; 

however, wildlife could be an important source of water contamination in the North [125].  Other 

communities in the North (e.g. communities in Nunavut and Inuvialuit) have additional treatment 

processes, including reverse osmosis, UV treatment, and/or filtration.  While most studies 

suggest or hypothesize AGI risk to be increased by consumption of untreated water while on the 

land, a few have considered municipally-treated drinking water.  In Nunatsiavut from 2005-2008 

the free-chlorine residual levels in municipally supplied drinking water ranged from 0.01-0.60 

mg/L in Rigolet, and from 0.00-3.70 mg/L in Nain, which rarely dropped below the provincial 

guidelines that require a detectable amount of free-chlorine residual at intermediate points in the 
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distribution system [58].  The Health Canada [129] and World Health Organization [123] 

guidelines, however, are more stringent and recommend a minimum chlorine-residual of 0.2 

mg/L at intermediate points in the distribution system.  According to these more rigorous 

guidelines, chlorine residuals for intermediate points in the distribution system often dropped 

below the 0.2 mg/L threshold (68% of municipal samples in Nain, and 87% of municipal 

samples in Rigolet from 2005-2008), which could indicate an increased risk of exposure to 

waterborne pathogens [58].  In Nunavik, the frequency of cleaning household water tanks was 

significantly associated with increased rates of self-reported AGI, which was attributed to 

improper tank cleaning methods used by community members [101].  In Nunavut, an unusually 

high sero-prevalence of H. pylori was found in two communities (sero-prevalence = 51%), and 

the municipal water reservoir and treated tap water also tested positive for H. pylori, suggesting 

water as a potential vehicle of transmission for this bacterium [82].  Other studies, however, 

found no relationships between AGI and treated water.  For instance, in the Northwest 

Territories, there was a major outbreak of E. coli infection, and no E. coli were found in samples 

from the pre-treatment reservoir and household taps [88].  Another study in the Northwest 

Territories found no significant community-level associations between reported AGI cases and 

community drinking water source (i.e. ground vs. surface water) or treatment type [71]. 

 

Recreational Activities:  It is possible to contract AGI via accidental ingestion of contaminated 

water during recreational water use (e.g. treated pools and spas, lakes, beaches, hot springs, and 

fountains).  A meta-analysis found a strong dose-dependent relationship between recreational 

water quality (measured by indicator bacteria) and AGI cases [130].  Other studies have 

associated recreational water use and AGI cases in North America [131–133].  Although 
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swimming in lakes, ponds, and treated swimming pools is not uncommon in some Northern 

communities, the cold climate likely results in relatively less outdoor swimming in recreational 

waters compared to other regions in Canada.  Conversely, recreational water use is probably 

higher for boating and fishing activities compared to other areas of Canada.  While no studies 

that examined the impact of recreational water use on AGI in the Canadian North were found in 

the literature search, some authors have hypothesized that seasonal trends in reported AGI could 

reflect patterns in recreational water use [67]. 

 

Food 

Country Food:  Hunting, trapping, fishing, and gathering foodstuffs remains an important aspect 

of Inuit culture and food security [33, 54, 134–137].  Country foods are commonly preferred 

over retail foods (particularly by adults and Elders [29, 31, 32, 138, 139]), and include marine 

mammals (e.g. seals, walrus, beluga whales), fish (e.g. char, salmon, trout), birds (e.g. geese, 

ducks), land mammals (e.g. caribou, polar bears), and vegetation (e.g. berries, mushrooms).  

Northern foods may be consumed raw or prepared using a wide variety of techniques, including 

fermenting, cooking, drying, and freezing.  Inuit knowledge of wildlife is shared between 

generations of hunters and trappers, and includes knowledge on how to obtain high quality 

country foods through “selection of healthy animals, careful examination of the butchered 

carcasses and rejection of any catch or organ that does not correspond to the usual standards” 

[65].  Nonetheless, these foods can be contaminated with pathogens that could cause AGI.  For 

instance, in Nunavik, seals that were harvested by hunters were tested for Giardia and 

Cryptosporidium; Giardia was isolated in 80% (44/55) of ringed seals and 75% (3/4) of bearded 

seals tested; Cryptosporidium was isolated in 9% (5/55) of ringed seals and 0% (0/4) of bearded 
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seals [140].  In another Nunavik study, samples from mammals, birds, fish and environmental 

swabs from community freezers tested negative for E. coli and Salmonella [141].  In 

Nunatsiavut, anisakid nematodes (Anisakis simplex and Pseudoterranova decipiens) were found 

in seven fish species, 18% (31/170) of ringed seals, 75% (12/16) of bearded seals, 79% (15/19) 

of beluga whales, and 0% (0/15) of the walruses that were harvested by hunters [142].  In the 

Western Arctic, Giardia was found in 20% (3/15) of ringed seals and 0% (0/16) of the beluga 

whales tested, and no Cryptosporidium was found in either species [143].  Therefore, as with any 

raw product, country foods, especially those consumed uncooked, could be a source of AGI in 

the Canadian North [144]. 

 

There have been several foodborne outbreaks of trichinellosis (also known as trichinosis) across 

the Canadian North [80]. In Nunavut, five outbreaks of trichinellosis were attributed to 

consumption of raw walrus meat, raw seal meat, and polar bear meat [86].  In Nunavik, between 

1982 to 1999, there were 11 outbreaks of trichinellosis; 9 of the outbreaks were attributed to the 

consumption of raw or undercooked walrus meat or traditionally aged walrus meat (“igunaq”), 

and two outbreaks were attributed to consumption of undercooked arctic fox and polar bear meat 

[80, 145].  Other AGI pathogens have also been associated with the consumption of raw 

mammal, fish, or bird meat, as indicated by sero-prevalence of F. tularensis [65], and infection 

with Brucella [146]. 

 

Other studies, however, have not found clear associations between AGI and country food 

sources.  In Nunavut, although the consumption of undercooked meat was suspected to be the 

likely source of infection in an index case in an outbreak of E. coli, there were no significant 
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associations between infection and the consumption of cooked or raw caribou or other meats, or 

with methods of food preparation [88].   During the outbreak, samples of raw, frozen and dried 

caribou, whale fat, and fish were also tested for E. coli and its verotoxin, and while verotoxin 

was found in two samples of raw, unfrozen caribou meat samples, the samples were taken from a 

case’s home and handled by various family members [81].  Thus, it was unclear if the meat 

became contaminated before or during the slaughter, or after it was handled by infected 

individuals [81].  In Nunavik, E. granulosus infection and Leptospira sero-prevalence were not 

associated with the consumption of raw fish, sea mammals, and other meat, or berry picking 

[65].   

 

Retail Food:  In developed countries, a substantial proportion of AGI is attributed to food, the 

vast majority of which is purchased at retail or from food service establishments [147].  In 

Canada, an estimated 4 million episodes of domestically acquired foodborne illness occur 

annually, of which 90% are due to Norovirus, Clostridium perfringens, Campylobacter, and 

nontyphoidal Salmonella [147].  In the Canadian North, retail food could be an important source 

of AGI [63, 67, 68, 71, 81].  Ensuring the safety of retail food in Northern remote communities 

has additional challenges, including the increased distance the food must travel, the perishability 

of the food being shipped, appropriate handling, and maintaining proper temperature throughout 

shipment [63, 67, 71].   

 

Foodborne pathogen exposure from retail foods is a well-researched topic in most areas of North 

America [148–153]; however, this type of research is more limited in the north.  In the 

Northwest Territories, risk of campylobacteriosis had a negative association with community-
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level trapping and consumption of traditional foods, which the authors suggested could be a 

proxy for decreased retail food consumption [71].  Furthermore, health practitioners who treated 

reported cases of campylobacteriosis most commonly attributed the source of infection to retail 

poultry (28% of cases), and reported salmonellosis cases to eggs (19% of cases) [63].  In 

Nunavut, the index case in an E. coli outbreak was thought to have been exposed by the 

consumption of under-cooked or raw retail ground beef, as verotoxin was found in four samples 

of frozen ground beef but not in retail steak, sliced beef, chicken, pork, or cheese [88].  Other 

studies, however, did not find significant associations between retail foods and AGI [81, 84]. 

 

Exposure to animals 

Since wildlife, livestock, and domestic pets can be hosts for many AGI pathogens, exposure to 

these animals can increase the risk of disease [154, 155].  Many Canadian Inuit depend on 

wildlife for subsistence and culture [29, 31, 32, 49, 138, 139, 156], which could increase 

exposure to AGI pathogens.  Exposure to wildlife has been suggested as a mode of AGI 

transmission for campylobacteriosis and giardiasis in the Northwest Territories [71].  In 

Nunavik, however, the sero-prevalences of E. granulosus and Leptospira were not associated 

with the frequency of hunting and fishing, or the number of birds, land mammals and sea 

mammals handled [65].  Pets could also play a role in AGI transmission in the North.  

Dogsledding was historically the predominant mode of transportation in many Inuit 

communities, and remains an important cultural and lifestyle activity for some Inuit.  This close 

relationship and contact with sled-dogs and pet dogs has been a suggested source of AGI in the 

North [65, 68].  Furthermore, other pets (e.g. cats, dogs, iguanas, hamsters, birds) could be an 
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emerging source of AGI in the North.  While exposure to animals could be an important 

transmission pathway for AGI in the North, research investigating this is rare.   

 

Climate change impacts on AGI in the Canadian North 

Many environmental sources of AGI agents are climate-sensitive, including water, food, and 

exposure to animals.  Considering the rapid changes in climate and weather variability currently 

underway in the Canadian North, it is important to consider how changes in climate and weather 

patterns might impact AGI now and in the future.  Seasonal trends of AGI have been reported in 

the North, which suggests that weather factors play a role in transmission.  For instance, in the 

Northwest Territories, significant increases in reported cases of notifiable AGI were found in the 

fall and spring months [67] and cases of campylobacteriosis and salmonellosis specifically 

occurred more frequently in the late summer and early fall [63].  Similarly, in Nunatsiavut, AGI-

related clinic visits in Nain and Rigolet peaked in summer and fall months [58]. 

 

Warming temperatures 

Pathogen growth and/ or survival outside of the host is generally temperature-dependent, thus, 

warming atmospheric temperatures could alter the risk of AGI [21, 22, 157].  In some cases, 

warming temperatures can encourage growth of AGI pathogens in the environment [158] or 

affect human behavior associated with increased risk (e.g. recreational activities, barbequing 

meats, travel for subsistence activities, centralised outdoor meal preparation, consumption of 

country foods and surface water) [19, 22, 63, 94, 106].   
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In the Canadian North, some regions have already experienced an increase in average annual and 

seasonal temperature.  The average atmospheric temperature is projected to increase by 4-11°C 

by the end of the Century under various climate change scenarios, which represents the highest 

rates of projected warming in the world [1].  This warming trend has implications for AGI in the 

North.  For instance, in Newfoundland and Labrador, for every degree increase in weekly mean 

temperature, the log relative risk increased by 4.5% for reported cases of campylobacterosis [19], 

which could have implications under climate change scenarios.  While the mechanisms behind 

these temperature-AGI relationships have not been empirically tested in the North, increased 

temperatures could impact AGI through water and food environmental factors.  For instance, 

while warming temperatures can result in slow and gradual environmental changes, the changes 

in aquatic ecosystems tend to be abrupt [159].  The warming temperature can impact surface 

water quantity in the North due to melting glaciers, increased evapotranspiration, and melting 

permafrost leading to ponds and lakes draining [159, 160].  In addition, as several species of 

vegetation move north with warming temperatures, the increased plant biomass can increase 

particulate, colour, and dissolved organic material in surface water [159].  Both increases in 

turbidity and colour can increase exposure to waterborne pathogens due to decreased natural 

ultra-violet radiation penetration of surface water and also increase demand on water treatment 

facilities [159].  Observations by Inuit suggest that warming trends have already impacted the 

availability of drinking water in some Northern communities [29, 32, 49, 60].  

 

Warming temperatures also have implications for food availability and safety.  Warming 

seasonal temperatures have impacted the depth, extent, and quality of snow and ice, which have 

substantial impacts for safe travel on the land to access hunting, trapping, fishing, and berry 
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gathering locations [54, 161–163].  Furthermore, warming trends have implications for the 

population distribution, density, and health of flora and fauna that are common sources of 

country food [163–165].  These trends can act as additional contributors to the existing high 

prevalence of food insecurity [33, 134, 137, 166, 167], as well as foodborne disease risks in 

Northern Canada [19, 168].  For instance, warming temperatures could help infectious agents as 

well as animal hosts to survive winter temperatures, potentially resulting in the increased risk of 

zoonotic diseases [168].  Furthermore, warming temperatures could result in emergence of new 

diseases in the region through changes in the range of infectious disease agents and/or animal 

hosts, potentially introducing new foodborne, vectorborne and other pathogens that were not 

previously observed in the North [168].  For instance, a study found higher rates of reported 

campylobacterosis in summer months and found it “tempting to speculate that the colder 

northern climate may play a role in reducing exposure in food and water" [63], which has 

important implications under warming climate change scenarios.  The safety of traditional 

methods of food preparation could also change under climate change scenarios.  For instance, the 

proper preparation of fermented foods (e.g. fish, fish eggs, seal, beaver, whale, walrus) depend 

on fermentation at ambient temperatures and these foods are often eaten uncooked [168].   

 

Increasing Precipitation   

Periods with more rainfall than usual have been associated with increases in AGI sporadic cases 

[58, 169] and outbreaks [20, 120, 170] in Canada.  For instance, in Nain, Nunatsiavut, periods of 

heavy rainfall and rapid snowmelt were significantly associated with increases in weekly AGI 

clinic visits [58].  This increased AGI risk is thought to be predominately mediated by heavy 

rainfall and/or periods of rapid snowmelt contaminating water sources through runoff.  This 
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runoff can transport pathogens into water sources, and can also lead to increased surface water 

turbidity.  High levels of surface water turbidity can encourage microbial survival and increase 

pathogen loads in water [123], which can increase the risk of AGI [171, 172]. 

 

While climate change projections for precipitation are not well simulated at regional scales, they 

suggest that an increasing precipitation trend will continue to accelerate in the North [1].  It has 

been projected that the Canadian North could experience increasing annual average precipitation 

by 20-50% by the end of the Century under various climate change scenarios, which represents 

some of the steepest forecasted increases in the world [1].  The current and projected increase in 

precipitation and warming temperatures, coupled with lack of filtration in municipal drinking 

water systems in some communities could adversely impact waterborne AGI, which has 

important implications for public health.   

 

DEVELOPING ADAPTATION PLANS FOR CLIMATE CHANGE 

Many climate change projections suggest that the largest climate-related disease burden in the 

future will be due to diarrheal disease [18, 173].  Its burden is anticipated to be relatively lower 

in developed countries due to advanced drinking water treatment facilities, environmental and 

food safety monitoring, and health surveillance [157, 174]; however, these environmental and 

public health infrastructures are sometimes fallible as evidenced by endemic levels [20, 147] and 

outbreaks [170, 175, 176] of waterborne and foodborne disease in Canada.  The vulnerability of 

environmental and public health infrastructure and monitoring is potentially heightened in the 

Canadian North, where additional challenges to effective and efficient environmental monitoring 

and public health surveillance exist.  Therefore, assessing climate change vulnerability and 
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developing adaptation plans are important to minimize the impact of climate change on AGI, 

particularly in Northern Canada where the climate is projected to change the most.  Two 

complimentary approaches of preparing for future climate change impacts on health are 

presented below: scenario planning and the vulnerability assessment framework. 

 

Scenario Planning: Long Term Visioning and Planning in Adaptation  

Traditionally, studies examine current trends to understand climate change vulnerability; 

however, an important component of climate change adaptation and adaptive capacity is the 

ability to look forward and plan appropriately.  Scenario planning is a potential approach for 

longer-term planning that, in this research, aimed to understand how future climate change might 

impact health outcomes.  More generally, scenario planning has been used in many sectors to 

great effect [177–184], and is increasingly recognized as a powerful planning tool in the context 

of health [185–191], climate-health [192, 193], community-based participatory [194–197], and 

Indigenous health [198] planning.  It is a tool that can characterize how health problems could 

impact a population by using quantitative and qualitative data to describe current and possible 

future conditions, trends, and processes driving change (i.e. ‘drivers’) (Figure 1.3).  More 

specifically, scenario planning involves a number of stages and an analytical process that 

depends on an iterative approach [177, 178, 185, 199].  First, the scope of the scenario project is 

defined.  Second, an evidence base of past and current trends is developed using qualitative and 

quantitative data to identify drivers.  This breadth of information is analysed to identify major 

drivers of influence and to consider both the drivers’ potential impacts and the uncertainty 

associated with how effects of any one driver might play out.  Third, scenario planning tools are 

created.  One tool, the ‘Impact x Uncertainty Matrix’, displays how the final list of major drivers 
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were ranked relative to each other by their impact and uncertainty [177].  Another tool, scenario 

narratives, illustrate highly imaginative, yet plausible future scenarios that are created by 

imagining how many of the major drivers might influence the future [177].  Both the Impact x 

Uncertainty Matrix and the scenario narratives can help decision makers envision how drivers 

and uncertainties might come together as future public health landscapes unfold [185, 199].  

Fourth, the scenario planning tools can be used to influence policy and planning through 

visualization of various plausible futures that helps in developing plans, policies, and measures - 

both short and long-term for adaptation [177].     

 

It is important to note that a scenario planning process does not focus on predictions, variations 

of a single projection, or generalized views of feared or desired futures; rather, scenario planning 

embraces uncertainty and envisions a wide range of plausible futures [177].  This is important 

because “however good our futures research may be, we shall never be able to escape from the 

ultimate dilemma that all our knowledge is about the past, and all our decisions are about the 

future” [177].  Furthermore, scenario planning can handle complexity by considering a breadth 

of influences such as social, technological, environmental, economic, population, political, 

health, and regulatory dimensions of an issue, which can help broaden decision maker’s 

viewpoints and understanding of the issue [177, 178].  The scenario tools are intended to 

encourage debate and discussion among decision makers, which can include discussing drivers 

in the context of existing plans and programs, envisioning how drivers might interact in the 

future, identifying and describing signals of change for drivers, utilizing the matrix or narratives 

as a checklist when developing new plans, and/or identifying future areas of research based on 

drivers [177, 178, 185, 199].  During these discussions, different stakeholders will gravitate 
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towards and focus on different drivers or narratives, depending on their perspective and 

background (e.g. community member vs. environmental health officer vs. Medical Officer of 

Health vs. epidemiologist vs. politician vs. environmental manager).  Consequently, a range of 

diverse insights and very broad perspectives surface, which encourages any professional to look 

outside their own scope.  Overall, scenario planning can be helpful for public health planning 

because it incorporates a diverse range of information, thereby presenting complex, uncertain, 

and dynamic systems in an easily accessible format for academics, policy makers, healthcare 

professionals, and communities members [195].   

  

In summary, scenario planning is being used in situations where there are high levels of 

complexity and uncertainty because it encourages long-term strategic thinking, helps to reduce 

surprise, and broadens discussion [185, 188, 190].  Given these attributes, scenario planning 

could be a valuable tool in planning for and adapting to future impacts of climate change on 

foodborne and waterborne disease in the Canadian North. 

 

Community Vulnerability to Climate Change Framework 

The vulnerability framework has been frequently applied to climate change assessments in the 

Arctic [135–137, 162, 200, 201] and globally [202–206], and is more recently being applied in 

health contexts [42, 52, 53, 57, 207–211].  Vulnerability is broadly “conceptualized as a function 

of exposure-sensitivity of a community to climate change effects and its adaptive capacity to deal 

with that exposure” [136].  A vulnerability model can be defined as, 

Vist = f(Eist, S ist, Aist), 
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where vulnerability (V) of a community (i) to a stimulus (s) is a function (f) of exposure (E) of 

the community to the stimulus at a certain time (t), the sensitivity (S) of the community to the 

stimulus at a certain time, and the adaptive capacity (A) of the community to deal with the 

stimulus at that time [202].  In this model, the functional relationship between the exposure and 

adaptive capacity is not defined in order to provide flexibility in terms of location, context, 

sector, and time [202].  This model can be adapted to provide a framework for understanding 

community vulnerability to climate change impacts on health.  In the context of health, exposure 

includes the status of the population with respect to climatic risk factors that directly or indirectly 

impact health outcomes [52, 207].  Sensitivity refers to the structure of health systems relative to 

climate-sensitive health outcomes and defines the pathways through which exposures will occur 

[52, 207].  Finally, adaptive capacity encompasses concepts of resilience, resistance, and 

flexibility, as well as the ability of health systems to cope, plan, and adapt to climate-related 

health outcomes [52, 207].  It is important to emphasize that while the term ‘vulnerability’ can 

have negative connotations, in that it can be construed as a state of being ‘helpless’ or ‘weak’, it 

is important to recognize that in the context of this study, it is also intended to be recognized as a 

driver of resiliency and potential climate-related opportunities [212].  Indeed, adaptive capacities 

and resiliency are core concepts of the vulnerability framework, and vulnerability “is viewed as a 

state or condition, not an outcome, continually evolving and changing” [207].  As such, using 

this frameworks enables an understanding of the conditions and processes that contribute to a 

community’s resiliency to health-related climate change impacts [207].  Vulnerability 

assessments can enable regional and community governments and organizations to identify 

adaptation opportunities and develop adaptation plans.  Scholars have outlined various steps that 

can be used to assess a community’s vulnerability to climate change, and to develop adaptation 
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plans to mitigate health-related climate change impacts [42, 207, 209–211].  These steps can be 

broadly summarized as follows [42, 207, 209–211]: 

1) Define the scope of the vulnerability assessment:  The most important climate-sensitive 

health outcomes, the geographical region or community of focus, and the time period over 

which to focus should be identified by local and/or regional stakeholders who have diverse 

disciplinary backgrounds and areas of expertise.  This may include Indigenous community 

members, as well as researchers, government, non-governmental organizations, and private 

stakeholders.   

2) Characterize current understanding of climate-sensitive health outcomes: The current state 

of knowledge on the climate-sensitive health outcomes should be summarized.  This step 

involves describing the current disease burden, as well as its spatial and temporal trends and 

how it may be affected by current weather and/or climate change.  In addition, in an 

Indigenous health context, local concepts, understandings, and approaches to the climate-

sensitive outcomes need to be characterized.  This characterization is critical to identifying the 

underlying social, economic, and biomedical conditions that contribute to vulnerability and 

increase the efficacy of future policy development.  Data and information can be drawn from 

academic and grey literature, as well as other existing databases (e.g. public health 

surveillance systems, environmental monitoring programs).  Very little is known about the 

incidence and risk factors of AGI in Indigenous communities, and even less is known about 

how weather and/or climate impact AGI.  Therefore, for Indigenous health outcomes, 

collection and analysis of new data will likely be required.   

3) Describe current strategies that address the burden of the climate-sensitive health 

outcomes:  This step aims to identify, describe, and evaluate existing and potential future 
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programs, procedures, policies, and plans that address the climate-sensitive health outcomes.   

In addition, the autonomous and often unplanned coping mechanisms that individuals and 

households draw upon are important to characterize.  Furthermore, it is important to focus on 

the social determinants that under-pin the health outcomes in an Indigenous health context.  

4) Explore the impacts on other sectors:  Climate-sensitive health outcomes are driven by and 

influence other sectors, including natural resources, agriculture, and the built environment.  

This step acknowledges the complexity of climate-health relationships, and the variety of 

relationships, interactions, and feedback loops within and among sectors and disciplines. 

5) Characterize future potential health impacts:  Qualitative and quantitative data should be 

used to examine and assess how the climate-sensitive health outcome, as well as adaptive 

capacity might evolve in the future.  Indigenous knowledge plays a critical role in this step.  

As such, scenario planning tools can be helpful, as they consider the long view, and multiple 

perspectives.  Furthermore, scenario planning tools embrace and communicate sources of 

uncertainty and the complexity of climate-health relationships (see this approach described 

above).  

6) Synthesize the results:  The information gathered in the previous steps should be synthesized 

in an accessible and relevant format(s) for decision makers, community stakeholders, and the 

academic community. 

7) Identify additional adaptation strategies and procedures for evaluation:  This step involves 

developing a range of potential additional adaptation strategies that could be implemented in 

the short-term that reflect Indigenous values, and that are feasible within the existing financial 

resources and capacities of the community and/or region. An important aspect of this step 
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includes developing mechanisms and processes for evaluating current and future adaptation 

needs and plans. 

 

STUDY RATIONALE AND THESIS OBJECTIVES: 

Based on the synthesis of background information on (i) AGI agent, host, and environmental 

factors in Canadian Inuit communities, (ii) potential climate change impacts on AGI health in 

Canadian Inuit communities, (iii) the usefulness of vulnerability assessments and scenario 

planning, and (iv) discussions with community members and other stakeholders, the overall goal 

of this thesis is to understand the current burden of acute gastrointestinal illness Rigolet, 

Nunatsiavut and Iqaluit, Nunavut in the context of climate change.  Following the steps 

identified in the vulnerability approach (see above), the thesis first describes the use of 

participatory methods to identify and characterize climate-sensitive health priorities in 

Nunatsiavut, Canada (Chapter 2).  Then, qualitative and quantitative data were collected, 

analysed, and synthesized to estimate baseline AGI incidence, identify risk factors, and describe 

health seeking behaviours in the Canadian North (Chapter 3 and 4).  Next, Inuit 

conceptualizations and understanding of causes, health seeking behaviours, and lived-experience 

of AGI are examined (Chapter 5).  In Chapter 6, important drivers of the future of water safety 

and AGI in Nunatsiavut are identified and explored by using a scenario planning approach, 

presenting the results as a tool to be used by stakeholders in various capacities.  Finally, the 

qualitative and quantitative research results are synthesized and used to make climate-health 

recommendations for researchers, practitioners, and decision makers in the Canadian North 

(Chapter 7).  As such, the specific objectives of this thesis are to: 



 28 

1) Identify, describe, and rank climate-sensitive health priorities in Nunatsiavut, Labrador, 

Canada; 

2) Estimate the prevalence and identify possible risk factors associated with AGI in Rigolet, 

Nunatsiavut and Iqaluit, Nunavut; 

3) Examine the prevalence and factors associated with healthcare utilization for AGI in 

Rigolet, Nunatsiavut and Iqaluit, Nunavut; 

4) Characterize the lived experience of AGI, including symptoms and severity, perceived 

causes, healthcare seeking behaviors in Rigolet, Nunatsiavut; and 

5) Utilize a scenario planning approach to explore how current conditions, trends, and 

processes drive current and future AGI in Nunatsiavut, Canada. 
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TABLES 

 
Table 1.1. A summary of health, socio-economic, cultural, and environmental conditions by Canadian Inuit region. Data are from the 
Aboriginal Peoples Health Survey (2006) and are available at www.inuitknowledge.ca [122]. 

 Inuvialuit 
Settlement 
Region 

Nunavut Nunavik Nunatsiavut 

Inuit Population (2006) 3,115 24,635 9,565 2,160 
HEALTH SERVICES AND CONDITIONS     
Very or somewhat satisfied with availability of healthcare services  73% 70% 64% 69% 
Believed Inuit traditional medicines, healing or wellness practices are available in community  7% 29% 21% 2% 
Diagnosed with one or more chronic conditions, adults aged ≥15 45% 38% 37% 42% 
Very or somewhat satisfied with life in general in the community, adults aged ≥15 90% 81% 70% 78% 
Fair or poor self-rated health status, adults aged ≥15 15% 16% 19% 11% 
Respiratory problem - asthma, chronic bronchitis, emphysema, adults aged ≥15  8% 7% 6% 15% 
High blood pressure, heart problems or effects of a stroke, adults aged ≥15  14% 11% 11% 16% 
SOCIO-ECONOMIC CONDITIONS     
Unemployment is perceived as a problem in the community, adults aged ≥15  74% 82% 64% 79% 
Very or somewhat satisfied with job opportunities, adults aged ≥15 39% 31% 38% 26% 
Attended residential school, age groups, adults aged ≥15 39% 14% 11% 14% 
CULTURAL PRACTICES     
Children spending time with Elders (outside of school hours) 1-3 times per week, children aged 6-14 39% 22% 20% 29% 
Temporarily away from home for ≥1 month/year to be out on the land, adults aged ≥15  9% 6% 5% 7% 
Temporarily away from home for ≥1 month/year to go hunting, fishing, trapping, adults aged ≥15  12% 6% 5% 8% 
Ability to read Inuit language, adults aged ≥15 (very or relatively well)  16% 70% 83% 27% 
Live in household where Inuit traditional food is shared, adults aged ≥15  69% 81% 81% 88% 
Sold fish, meat, carvings, skin clothing, furs, crafts, ivory or similar goods, adults aged ≥15 13% 16% 19% 8% 
Very or somewhat satisfied with the availability of Inuit traditional food, adults aged ≥15 85% 83% 74% 89% 
About or more than half of meat is Inuit traditional food, adults aged ≥15  66% 66% 59% 79% 
ENVIRONMENTAL FACTORS     
Believes there are times of year when drinking water is contaminated, adults aged ≥15 33% 23% 64% 65% 
Very or somewhat satisfied with freshness of food in stores, adults aged ≥15 56% 61% 54% 27% 
Very or somewhat satisfied with quality of housing, adults aged ≥15  67% 65% 63% 69% 
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Table 1.2.  Search terms used to identify relevant literature on the burden of acute 
gastrointestinal illness (AGI) in Inuit communities in Canada, and the impact of climate change 
on AGI in Northern Inuit communities. 

Research Topic Exposure terms Outcome terms Population terms 
Search 1:  
Burden of acute 
gastrointestinal 
illness in the 
Canadian North 

(water quality OR water quantity OR water 
safety OR water security OR drinking water) 
OR (food safety OR retail food OR food quality 
OR food contamin*) OR (person-to-person OR 
person-person OR secondary transm* OR 
hygiene) 
 

diarr* OR gastro* Inuit OR Nunavut 
OR Northwest 
Territories OR 
Nunavik OR 
Nunatsiavut OR 
Labrador 

Search 2:  Acute 
gastrointestinal 
illness and 
climate change 
in the Canadian 
North 

climat* change OR climat* variability OR 
weather OR temperature OR precipitation OR 
rain OR snow OR storms 

health OR disease  Inuit OR Nunavut 
OR Northwest 
Territories OR 
Nunavik OR 
Nunatsiavut OR 
Labrador 
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Table 1.3.  A summary of the articles classified as relevant in the literature search by location, study period, agent factors, host factors, 
and environmental risk factors for acute gastrointestinal illness (AGI) in Canadian Inuit communities. 

DATE AGENT FACTORS  HOST FACTORS  ENVIRONMENT 
FACTORS 

REF. 

 Agent Diagnosis 
type 

 Host Gender/Age trends Person-person 
transmission 

   

1969- 
1980 

Hepatitis Clinic records  Human (> 
1 year) 

       [90] 

Oct 1977 
- Jun 
1979 

AGI signs and symptoms Survey  Human 
(infants & 
siblings) 

·  Rotavirus: highest for 6-11 
months 

·  Suspected 
person-person 

 ·  Weather suspected [91] 

1982-
1984 
 

Trichenella, Shigella, Salmonella, 
Campylobacter, Vibrio spp., 
Cryptosporidium 

Outbreak 
investigation 

 Human 
(all ages) 

  · No person-
person 
association 

   [86] 

Apr and 
Dec 
1984 

E. coli 0157:H7, Salmonella, 
Shigella, Campylobacter, Yersinia 
& C. difficile 

Surveillance 
database 

 Human 
(all ages) 

·  Higher for males    ·  Food tested negative [84] 

1987 Brucella Case report  Human (9 
year old) 

     ·  Suspected food [146] 

1991 E. coli 0157:H7 Outbreak 
investigation 

 Human 
(>19 years) 

  · Person-person 
transmission 
suspected 

 ·  Water suspected 
·  Food suspected 

[81] 

Jun 4 - 
Oct 31, 
1991 

E. coli 0157:H7 and AGI signs and 
symptoms 

Outbreak 
investigation 

 Human 
(all ages) 

·  No gender difference  
·  Higher in young people 

· Person-person 
outbreak curves 

 ·  Water tested negative 
·  Food tested positive 

[88] 

Jun, Sep 
1991 

Verotoxin E. coli Outbreak 
investigation 

 Human 
(all ages) 

       [83] 

1991-
2008 

Notifiable AGI: botulism, 
Brucella, Campylobacter, 
Cryptosporidia, Escherichia coli, 
E. histolytica, food poisoning, F. 
tularensis, Giardia, hepatitis A, 
Listeria, Salmonella, Shigella, 
tapeworm, and Yersinia 

Surveillance 
database 

 Human (all 
ages) 

  · Person-to-
person 
association 

 ·  No water association 
·  Food association 
·  Animal exposure 
suggested 

[71] 

1991-
2008 

Notifiable AGI: botulism, 
Brucella, Campylobacter, 
Cryptosporidia, Escherichia coli, 
E. histolytica, food poisoning, F. 
tularensis, Giardia, hepatitis A, 
Listeria, Salmonella, Shigella, 
tapeworm, and Yersinia 

Surveillance 
database 

 Human (all 
ages) 

     ·  Water suspected 
·  Food suspected 
·  Weather association 

[67] 

1991-
2008 

Notifiable AGI: botulism, 
Brucella, Campylobacter, 
Cryptosporidia, Escherichia coli, 

Surveillance 
database 

 Human (all 
ages) 

·  Campylobacter & Giardia: 
Higher in males 
·  Salmonella: Higher in 

· Person-person 
transmission 
suspected 

 ·  Water suspected 
·  Food suspected 
·  Weather associated 

[63] 
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DATE AGENT FACTORS  HOST FACTORS  ENVIRONMENT 
FACTORS 

REF. 

E. histolytica, food poisoning, F. 
tularensis, Giardia, hepatitis A, 
Listeria, Salmonella, Shigella, 
tapeworm, and Yersinia 

females 
·  AGI: higher in 0-9  
·  Salmonella: Higher in 60+ 
·  Campylobacter:  Higher in 
20-29 

1992-
2000 

Salmonella and Campylobacter Surveillance 
database 

 Human (all 
ages) 

     ·  Food suspected 
·  Temperature associated 
with Campylobacter 

[19] 

1995-
2001 

AGI signs and symptoms  Clinic records  Human 
(infants) 

       [87] 

1996 H. pylori Clinic records  Human (all 
ages) 

       [89] 

Sep 
1997  
Oct 1999 

Trichinella nativa Outbreak 
investigation 

 Human (all 
ages)  

  · No person-
person 
association 

 ·  Food tested positive 
·  Food tested positive 

[80] 

Jun and 
Jul 1997 

H. pylori Survey  Human 
(all ages) 

·  Higher in males 
·  No age differences 

· No crowding 
association 

 ·  Water tested positive [82] 

2004 Sero-prevalence of Trichinella 
spp.; Toxocara canis; E. 
granulosus; Brucella spp.; C. 
burnetii; Leptospira spp.; F. 
tularensis  

Survey  Human 
(18–74 
years)  

·  E. granulosus: Higher for 
females 
·  E. granulosus, F. tularensis 
& Leptospira: Higher with age 

   ·  Water associated 
·  Food suspected 
·  Animal exposure 
suspected 

[65] 

2005–
2008 

AGI signs and symptoms Clinic records  Human (all 
ages)  

·  Higher for females 
·  Higher for >9  & 65+ 

   ·  Water suspected 
·  Weather associated 

[58] 

Jan 2005 
- Oct 
2008 

AGI signs and symptoms Clinic records  Human 
(all ages) 

       [66] 

Summer 
2006- 
2008 

Shiga-toxigenic E. coli Surveillance 
database 

 Human (all 
ages) 

·  No gender differences      [85] 

Jan 2010 
- Jun 
2011 

Campylobacter spp.;  Salmonella 
spp.;  C. difficile with toxin B; 
Shigella spp.; Cryptosporidium 
spp.;  Giardia spp.; Astroviruses; 
Noroviruses groups 2; Rotaviruses 

Other  Human 
(all ages) 

    ·  Food suspected 
·  Water suspected Animal 
exposure suspected 

[68] 
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Table 1.4.  A summary of retrospective, self-reported cases of acute gastrointestinal illness (AGI) 
studies by location, case definition, recall period, cases seeking healthcare, and estimated annual 
incidence rates. 

Location Case Definition Recall 
Period 
(days) 

Cases 
Seeking 

Healthcare 
(%) 

Estimated Annual 
Incidence Rate 

(cases/person/year) 

Ref. 

Canadian Studies      
British Columbia Any Diarrhea and/or Vomiting 28 25.3% 1.30 [100] 
Hamilton, Ontario ≥3 Diarrhea and/or any Vomiting 28 20.4% 0.99 [73] 
Hamilton, Ontario Any Diarrhea and/or Vomiting 30 - 1.30 [108] 
Nunavik ≥3 Diarrhea and/or any Vomiting 30 - 1.23 [65] 
Ontario Any Diarrhea and/or Vomiting 30 22.0% 1.17 [72] 
Quebec ≥3 Diarrhea and/or any Vomiting 28 14.8% 0.73 [169] 
      
International Studies      
Argentina ≥3 Diarrhea and/or any Vomiting 30 26.0% 0.46 [77] 
Argentina ≥3 Diarrhea and/or any Vomiting 7 - 1.68 [77] 
Australia ≥3 Diarrhea and/or any Vomiting 28 19.5% 0.83 [73] 
Australia ≥3 Diarrhea and/or ≥2 Vomiting 28 - 0.92 [97] 
Chile ≥3 Diarrhea and/or any Vomiting 7 - 2.30 [76] 
Chile ≥3 Diarrhea and/or any Vomiting 15 - 1.60 [76] 
Chile ≥3 Diarrhea and/or any Vomiting 30 21.0% 0.98 [76] 
China ≥3 Diarrhea and/or any Vomiting 28 39.3% 0.91 [213] 
Cuba ≥3 Diarrhea and/or any Vomiting 30 24.7% 1.37 [214] 
Denmark ≥3 Diarrhea and/or any Vomiting 28 12.0% 1.40 [99] 
Ireland ≥3 Diarrhea and/or any Vomiting 28 19.5% 0.44 [73] 
Ireland Any Diarrhea and/or Vomiting 28 2920.0% 0.60 [215] 
Italy ≥3 Diarrhea and/or any Vomiting 30 36.5% 1.08 [75] 
Malta ≥3 Diarrhea and/or any Vomiting 28 55.5% 0.42 [216, 

217] 
Netherlands ≥3 Diarrhea and/or any Vomiting 28 8.0% 0.96 [218] 
New Zealand Any Diarrhea and/or Vomiting 28 36.6% 1.10 [98] 
Poland ≥3 Diarrhea and/or any Vomiting 28 30.4% 0.90 [74] 
USA ≥3 Diarrhea and/or any Vomiting 28 19.5% 0.60 [78] 
USA ≥3 Diarrhea and/or any Vomiting 28 19.0% 0.99 [73] 
USA ≥3 Diarrhea and/or any Vomiting 28 21.0% 0.72 [219] 
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FIGURES 

 

 

Figure 1.1.  Number of acute gastrointestinal illness (AGI) studies found in the literature search 
on the burden of AGI in Canadian Inuit communities by location. 
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Figure 1.2.  Annual rates (per 100,000) of E. coli, Salmonella, Vibrio, Campylobacter, and Giardia cases reported to the National 
Enteric Surveillance Program in 2010 by Province/Territory with Inuit Communities (data extracted from NESP 2010). 
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Figure 1.3.  Schematic illustration of the concept of scenario planning, which considers past and current trends and patterns to 
envision a range of plausible future health landscapes, compared to one predicted future outcome. 
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CHAPTER TWO:   

CLIMATE-SENSITIVE HEALTH PRIORITIES IN NUNATSIAVUT, 

CANADA1 

ABSTRACT: 

Objective:  This exploratory study aimed to identify, describe, and rank climate-sensitive 

health priorities in Nunatsiavut, Labrador, Canada.   

Methods:  A mixed method study design was used and involved collecting both 

qualitative (interviews and PhotoVoice) and quantitative (surveys) data at regional, 

community, and individual levels.  In-depth interviews with regional health 

representatives were conducted throughout Nunatsiavut (n=11).  In addition, three 

PhotoVoice workshops were held with Rigolet community members (n=11): participants 

were encouraged to take photos of areas, items, or concepts that express how climate 

change is impacting their health.  The workshop groups shared their photographs, 

discussed the stories and messages behind them, and then grouped photos into re-

occurring themes.  Two community surveys were administered in Rigolet to capture data 

on observed climatic and environmental changes in the area, and perceived impacts on 

health, wellbeing, and lifestyles (n=187). 

Results:  Climate-sensitive health issues were described in terms of inter-relationships 

between environmental and social determinants of Inuit health.  The climate-sensitive 

health priorities for the region included food security, water security, mental health and 

wellbeing, new hazards and safety concerns, and health services and delivery.  

                                                
1 Article Authorship:  S.L. Harper; V.L. Edge; J. Ford; A. Cunsolo Willox; M. Wood; K. 
Thomas; IHACC Research Group; Rigolet Inuit Community Government; S.A. McEwen 
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Conclusions:  The results highlight several climate-sensitive health priorities that are specific to 

the Nunatsiavut region, and suggest approaching health research and adaptation planning from 

an eco-social determinants of health perspective.  

 

INTRODUCTION 

Changes in climate and the resultant environmental alterations continue to be documented 

globally [1–3].  The consequences of these changes are broad and wide ranging, and include 

direct and indirect impacts on health and wellbeing [4, 5].  While the health impacts of climate 

change are expected to be felt globally, some populations have been identified as particularly 

vulnerable to health-related climate change impacts, including Indigenous communities in 

Canada [6–12], Australia [13, 14], Uganda [15], Peru [16], Greenland [17], and United States 

[18–20].  For instance, in the Circumpolar North, the rapidly increasing atmospheric 

temperatures have drastic impacts on ice coverage, water systems, permafrost, flora, and fauna, 

all of which have important implications for the health and wellbeing of Inuit inhabiting the 

North [6–11, 20]. 

 

In the climate-health literature, vulnerability can be defined as a function of “exposure to 

climate-related health risks, sensitivity to these risks, and adaptive capacity to address, plan for, 

or manage them” [10].  Vulnerability assessments underpin efforts to prepare for and adapt to 

current and future climate change impacts on Inuit health [10, 12, 21–23].  The impacts of 

climate change on health are often localized and dependent on geographical location, biophysical 

factors, social, and environmental relationships, cultural practices, and traditional knowledge 

[10, 24].  Therefore, while many frameworks are available to guide assessments of human health 
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vulnerability to climate change, all share a common first step, which is to work with local 

populations and regional stakeholders to identify and describe the most important climate-

sensitive health outcomes for a given population / region [21, 22, 25–31].  This step is necessary 

to identify and understand climate-sensitive health priorities at individual, household, 

community, and regional scales to guide vulnerability research and effectively inform the 

development of public health adaptation strategies and interventions [10, 21–23].  

 

Responding to the need to work collaboratively with communities to examine climate-sensitive 

health priorities, this study aimed to identify and describe the climate-sensitive health priorities 

in Nunatsiavut, Labrador, Canada.  The objectives of the study were to: (1) develop a baseline 

understanding of the climate-sensitive health outcomes currently affecting Nunatsiavut Inuit; (2) 

identify climate-sensitive health issues that are anticipated to affect Nunatsiavut Inuit in the 

future; and (3) prioritize climate-sensitive health issues to inform future research and adaptation 

strategy and policy development in the Nunatsiavut region.  

 

METHODS 

Study Region: Nunatsiavut, Canada 

First Nations, Métis, and Inuit are Aboriginal groups in Canada.  There are approximately 55,000 

Inuit living throughout Canada, primarily within the four Inuit regions of Inuvialuit, Nunavut, 

Nunavik, and Nunatsiavut. Nunatsiavut (Figure 2.1) is located on the North-East coast of 

Labrador, and contains five communities within the 72,520 km2 land claim settlement area (from 

North to South): Nain, Hopedale, Postville, Makkovik, and Rigolet.  All five communities are 

remote (there are no roads going into the communities) and only accessible by a commercial 
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year-round plane service and a seasonal ferry service.  To access cabins, traditional lands, and 

hunting grounds outside of the communities, residents travel by snowmobile over snow and ice 

in winter months, and over water in small personal boats with outboard motors in the summer 

months.  Nunatsiavut Inuit continue to rely on the local ecosystem for livelihoods, culture 

continuity, and wellbeing, and depend on hunting and gathering of caribou, seals, ducks, geese, 

eggs, fish, and berries for partial subsistence [6–8].   

 

Healthcare Provision 

Primary healthcare, pharmaceutical, and clinical mental health and addictions services are 

provided by the provincial Labrador Grenfell Health Authority, which manages community 

health clinics, staffed with at least one nurse.  There are no residential physicians in the 

communities, but a physician visits each community on a rotating basis. Residents travel by 

airplane to southern health centres for childbirth, residential mental health and addictions 

rehabilitation, medical emergencies, and for nearly all appointments with specialists or 

physicians that require diagnostic equipment.  Public health services are provided by the 

Nunatsiavut Government, which has a Community Health Team in each community and 

provides services such as immunizations, tuberculosis follow-up and awareness raising, sexual 

health communication, pandemic planning, community mental health and addictions support, 

and pet vaccinations.  The Nunatsiavut Government also administers the Non-Insured Health 

Benefits program for Nunatsiavut beneficiaries.   
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Research Design 

A concurrent mixed-methods research design was used, whereby qualitative (via in-depth 

interviews and PhotoVoice workshops) and quantitative (via community surveys) data at 

regional and local scales were collected and analysed concurrently and then descriptively 

combined and compared for convergent and divergent ideas and concepts [32–34].  Qualitative 

and quantitative data were combined for triangulation (corroborate findings), complementarity 

(elaborate and enhance results), and expansion (extend the breadth of inquiry) [35].  This 

research was a part of a larger international initiative called the Indigenous Health Adaptation to 

Climate Change project (www.ihacc.ca), with the work reported here conducted to inform 

priorities for this research program as per principles of community-based participatory research 

[7, 15, 36–38].  The research protocol was reviewed and approved by the Nunatsiavut 

Government Research Advisory Committee and the Research Ethics Boards at the University of 

Guelph and McGill University. 

 

Regional Data Collection: Interviews with Government Employees 

A total of 11 in-depth interviews with government employees were conducted, totaling 604 

minutes of recorded discussion (Table 2.1); the average interview lasted 50 minutes (range: 34-

79 minutes).  The semi-structured interview guide included open-ended questions aimed to 

identify and characterize health priorities and vulnerability to climate stressors in the Nunatsiavut 

region (Appendix 2).  The interview guide promoted a conversational interview format [39] and 

was pre-tested for content and context by academics and health practitioners.  Individuals 

representing provincial, regional, and community levels were purposefully selected and 

interviewed in person at the participant’s workplace between July 20 and August 12, 2010.  
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Then, in May 2011, all participants were invited to attend a focus group discussion to examine 

and verify the preliminary findings.  

 

Community Data Collection 

To provide community-level and individual-level perspectives to the research and contextualize 

the insights provided by regional stakeholders, PhotoVoice workshops and two community 

surveys were conducted in Rigolet, Nunatsiavut.   

 

PhotoVoice Workshops 

PhotoVoice was used as a community-based participatory data collection technique, whereby 

community members took photos of areas, items, or concepts that expressed how climate change 

impacts their health.  This technique is considered to be a culturally-appropriate method for 

community-based participatory research in Indigenous settings [40], and has been used in other 

Inuit communities [41, 42].  In July 2010, two PhotoVoice (PV) workshops with all female 

participants (n=5) and one workshop with all male participants (n=6) were conducted (Table 

2.1), with a total of 422 minutes of recorded discussion and 36 photos selected by participants 

(Figure 2.2).  The PV workshops were co-facilitated by a trained community member and the 

first author, and involved five steps. First, PV participants discussed climate change and health 

using concept-mapping techniques to facilitate conversation [43].  Second, over a 2-day period, 

PV participants took new photographs with digital cameras, as well as collected old photographs 

that related to the workshop topic.  Third, the groups re-convened and (i) selected which 

photographs to share with the group; (ii) explained the stories and messages behind their photos; 

and (iii) collectively grouped the photos into common, re-occurring themes.  Fourth, the 
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community facilitators assisted PV participants through a reflective process, with numerous one-

on-one follow-up consultations to select quotes or messages to accompany each photo.  Finally, 

PV participants decided how they wanted their photos used, and identified creating a photo-bank 

on the town website, printing a PhotoVoice book, and using photos in publications for 

researchers and policy makers.  

 

Community Surveys 

Two community surveys were conducted in Rigolet, Nunatsiavut to understand community-level 

trends and perceptions of climate-sensitive health priorities.  Information about the survey 

development and administration are described elsewhere [6, 7], but briefly, every household in 

the community was invited to complete a short questionnaire that was administered by trained 

community personnel (Appendix 3).  The November 2009 survey collected data on the 

observations, beliefs, and attitudes about climate change impacts on health, and the October 2010 

survey collected data on perceived bio-psycho-social impacts of climate change [6].  Of the 100 

people invited to participate in the November survey, 75 participated (response rate = 75%), and 

of the 117 people invited to participate in the October survey, 112 participated (response rate = 

96%) (Table 2.1). 

 

Analysis 

Qualitative Analysis:  All interviews and group discussions were recorded with permission, 

transcribed verbatim by a professional company, and hand-checked for accuracy.  A systematic 

and iterative qualitative data analysis approach [44, 45] was used that included five iterative 

steps: data familiarization; identification of theory-driven/deductive and data-driven/inductive 
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codes [46]; identification of themes by writing reflective memos and creating concept/thematic 

maps [47]; development of a codebook [48] and coding the transcripts by labeling the text; and, 

finally, review and discussion with the community research team and research participants to 

ensure accuracy, reliability, and authenticity of the analysis.  Qualitative data analysis software 

(Atlas.ti, version 6) was used to assist in data organization and retrieval [44].  

 

Quantitative Analysis:  The quantitative survey data for the November and October surveys 

were analysed separately.  The data were explored using descriptive statistics, then potential 

differences in climatic and environmental change observations (outcome variables) between age 

groups, gender, and perceived impacts on health, wellbeing, and lifestyle (predictor variables) 

were examined using univariable exact logistic regression using exact conditional Score tests.  

Excel (version 14.3.6) was used to manage data and create graphs, and all statistical analyses 

were conducted using Stata IC (version 11.2).   

 

RESULTS AND DISCUSSION 

Climatic Change and Variability Observations: “It is meant to be cold, and snowy, 

and icy, and crisp, and fresh, and bright here” 

Nearly all participants noted changes in climate and increased climate variability based on 

personal observations over their lifetimes, or from information shared by Inuit Elders. 

Community PhotoVoice (PV) participants shared several photos demonstrating decreased ice and 

snow over their lifetimes (Figure 2.2A, 2.2C).  Nearly all community survey respondents 

reported changes in temperature, snow, ice, rain, or weather patterns over their lifetime 

(November survey: 74/75 (98.7%); September survey: 107/108 (99.1%)).  PV participants noted 
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a general increase in year-round temperature, with hotter summers and milder winters, resulting 

in reduced ice coverage and thickness, and more rain and less snow precipitation than in living 

memory.  These climate changes were described as “wrong,” “very unusual,” “unheard of,” 

“wicked,”  “sudden,”  “really obvious,” “really startling,” “quite profound,” “uncomfortable,” 

“very strange,” “worse,” “treacherous,” “horrible,” “different,” “big,” “really bad,” 

“depressing,” and “severe.”   

 

Weather and climate variability (i.e. fluctuations in weather from day to day, or year to year) was 

described by several interviewees, including observations of less predictable and more extreme 

weather, unusual seasonal timing, as well as changes in the timing, frequency and duration of 

storms.  This increased climate variability was described as “bizarre,” “odd,” “strange,” “huge,” 

“not normal,” “unpredictable,” “variable,” “not predictable,” “not stable,” and “episodic.”  The 

weather in each season was called “questionable,” “less predictable,” “untrustworthy,” “a totally 

different season,” and “definitely different than what was expected here normally.”   

 

The changes in climate and weather variability observed by participants are consistent with 

previous research in the Canadian North documenting local observations of changing climatic 

conditions [1, 2, 11, 49], and the resultant environmental changes observed by participants 

supports findings from past research [11, 50, 51].  For instance, the changes in ice conditions 

observed by participants reflects a documented 73% reduction in maximum sea ice coverage in 

the Northern Labrador Sea over the past 50 years at a rate of 17% (1,536 km2) per decade, which 

is the fastest rate of reduction and the greatest cumulative reduction in sea ice coverage in 

Canada [52].    
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In the community surveys, most respondents believed that the observed climatic and resultant 

environmental changes were impacting lifestyles or health (November: 68/75 (90.7%); October: 

65/110, (59.1%)).  Government interviewees and PV participants discussed the “huge 

implications” for these climatic and weather changes, including reduced snow and ice acting as 

additional barriers to accessing the land to visit cabins and to hunt, fish, trap, and harvest food—

activities which are extremely important in Rigolet and across the North, with documented 

positive influence on mental well-being [6, 8, 53].  As one interviewee explained, 

I don’t see anything positive about it [climatic change] here.  It is meant to be cold, and 
snowy, and icy, and crisp, and fresh, and bright here. For the most part, that’s what is 
natural and normal here.  And that is what people expect and love about this weather here, 
that is why [Inuit] stay here - it is in their bones and in their blood.  

This finding is supported by previous research in Nunatsiavut [6, 8, 9, 11], as well as other 

research in other Circumpolar communities in Canada [41, 54, 55], Greenland [17], Norway 

[56], United States [18, 20], and Russia [57].   

 

Pathways of climate-health impacts: Ecological-social determinants of health 

“intertwined and interconnected” 

Government employees and PV participants identified the following as climate-sensitive health 

priorities in the Nunatsiavut region: water safety and security, land safety and hazards, food 

security, mental and emotional health, and health service provision (Figure 2.3).  Participants, 

however, emphasized that these priorities should not be ranked, but rather be presented as a 

“circular model.  They tie in and they impact each other, and their position on the circle shifts 

from time to time, but they are interrelated.”  
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Health and wellbeing were described by participants as inextricably “interlinked” to the 

environment. Participants described that the environment is “intertwined and interconnected” to 

various determinants of Inuit health, which increases sensitivity to climatic change related 

impacts on health. As one Inuit interviewee explained, 

I guess it's all the pieces, like dominoes, all touches each other. I mean everything you do, 
Inuit way of life and our way of thinking is all intertwined and interconnected [to the 
environment].  So, something as significant as changes in the temperature, and in snow 
and rain and that kind of thing, it’s all going to have a ripple effect. 

Another Inuit government interviewee explained, 

In regions where you have cultures like the Inuit, they need to think, you know everybody 
should be thinking more about looking at things through the social determinants [of 
health], because if you don't, you're never going to fix them. You know, you have to look at 
the causes of the causes. And climate change is a huge, huge impact for the Inuit.  

This understanding of health reflects the Inuit ecocentric concept of a person, in that some Inuit 

view “the individual as in constant transaction with the physical environment” and “gives a 

central role to connections among individuals and to place in the health and well-being of the 

person” [58].  In the public health literature, the environment is considered one of fourteen social 

determinants of health [59] and is often viewed as the most neglected or overlooked of these 

determinants [60, 61].  In Nunatsiavut, however, participants did not view the environment as a 

separate determinant of health, but rather viewed health as an outcome of complex relationships 

between the environment and other determinants of health, in that the environment influences 

and is influenced by determinants of health; such observations have been made among 

Indigenous populations in multiple contexts [62].  Participants believed that these relationships 

increased the region’s sensitivity to climate change impacts on health, and included interactions 

between the environment and, culture, food security, water security, productivity, mental 

wellness, social connections, education, housing, and healthcare services (described in detail 

below). 
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Environmental links to Culture: “Culture as a healer” 

Culture was clearly linked to the environment by participants, because the Inuit relationship with 

‘the land’ underpins several Inuit values and forms the foundation of Inuit identity (Figure 2.2B, 

2G, 2H), which is supported by previous research [6].  For instance, October survey respondents 

reported strong connections to the land, and connected the land to Inuit identity (Figure 2.4).  

Interview and PV participants described the Inuit relationship to the land as “powerful,” 

“amazing,” “a need,” “a tradition,” “not an option,” “expected,” “a given,” “sheer want and 

internal desire,” “perfect,” “a sense of being,” and that “nothing can replace it.”  PV participants 

linked culture and decreased access to the land to decreased physical activity, nutrition, food 

security, and mental health and wellness.  As such, participants described Inuit culture as a 

determinant of health that cannot be considered independent of the environment.  

 

Participants described how observed climatic changes were impacting cultural practices, 

especially in recent years.  For instance, in the community survey, the odds of reporting climatic 

change impacts on lifestyle was higher for those observing changes in snow, water systems, 

weather, and wildlife (ORNov.= 6.2, 3.8, 3.4, and 3.5, respectively p<0.05, Table 2.2).  

Furthermore, reporting climatic change impacts on lifestyle significantly increased the odds of 

ranking climatic change as an important issue for the community (ORNov.= 7.8, p<0.05, Table 

2.2).  Interview and PV participants reported that increased temperatures and rainfall was 

resulting in less snow coverage, as well as unstable and unpredictable ice conditions, which can 

impact the ability of Inuit to practice land-based activities. The impacts of changing climatic 

conditions on the ability to engage in land-based activities has also been documented by research 



 67 

across the North [6, 8, 23, 24, 54, 55, 63, 64].  As one interviewee explained, “the environment 

supports the culture that was strong and in order to get the culture stronger, we still need that 

[cold] weather to do that.”  

 

Climatic change impacts on culture and physical activity 

Land-based activities are an important component of physical activity for many Inuit [65, 66].  

While previous research suggests that self-reported physical activity is higher for Inuit compared 

to the national average [67, 68], PV participants reported a recent decrease in physical activity in 

the community.  While participants identified several reasons for this trend, changes in climate 

and weather were identified as a contributing factor.  For example, PV participants linked 

changing weather patterns and an “unpredictable climate” to decreased land access, hunting, 

trapping, and gathering, which “impacts how [physically] active you are.” A decrease in physical 

activity was perceived to contribute to current and possible future increases in “diabetes,” 

“obesity,” “heart disease,” and “even some cancers related to obesity.” As such, participants 

ranked “fitness,” “sedentary lifestyles,” “participACTion,” the ability to “do land-based 

activities,” “physical activity” and “activity and encouraging people to be active in their 

community – whether they are on the land or just walking around town” as climate-sensitive 

health priorities.  

 

Climatic change impacts on culture and unintentional injury 

New hazards on the land and increased injury was another example participants used to illustrate 

how climatic changes were one of several factors (e.g. new technology, de-skilling among youth 

[23, 49, 63, 69]) contributing to, or further exacerbating health outcomes.  Many participants 
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described concerns about climatic change and variability creating new hazards on the land, and 

reported increased unintentional injuries and accidents (Figure 2.2C).  As one community 

member explained, “suddenly the places that you can go for generations in the past, you can't 

because the snow has melted or the ice is melting, or they get caught somewhere. You know 

someone might have to go and search for people that are missing because they were on skidoo 

and now you need a boat.”  As a result of these changes, community members noted that “you 

really don’t know what is safe and what isn’t out there [anymore]” and consequently “the ice is 

not predictable, it is not stable, people don’t trust it.”  Government interviewees and PV 

participants reported that these changes were resulting in people “jeopardizing their lives going 

out on unstable elements,” “people going through the ice,” “family members that was off [on the 

land] and didn’t come back,”  “issues with accidents,” “people being in danger,” and “that there 

have been near misses already.”  Consequently, “safety,” “security on the land,” and “accidental 

death through changes in ice conditions and weather conditions” were identified as important 

climate-health priorities for the Nunatsiavut region.  While research on unintentional injury and 

trauma on the land is extremely limited in the North [70], previous research in Nain, Nunatsiavut 

indicated that community members were experiencing increased and new hazards while 

travelling due to the reduced strength, duration, and extent of sea ice, as well as a decreased 

ability to predict weather and ice conditions [71]. Most accidental injuries or emergencies on the 

land reported between 1995-2010 in Nain were due to weather or ice conditions; however, no 

long-term trends were apparent [71].  These findings are similar to other research in circumpolar 

regions.  For instance, in Alaska, unusual weather and interrupted travel plans were significantly 

associated with increased self-reported accidents, hypothermia, and frostbite [20].  Other 

research suggests that the erosion of some traditional skills also increases community 
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vulnerability to climatic changes being observed (Ford et al., 2006a; Ford et al., 2006b; Pearce, 

2009; Pearce et al., 2011). 

 

Environmental links to Food Security:  “that one, it’s almost hand-in-hand” 

Government and PV participants described the importance of locally harvested country food to 

physical health, especially nutrition.  Interviewees explained that country food was a key source 

of “nutrients,” provided “good supplements,” had high  “nutritional value,” and was “high in 

antioxidants” and “rich” in nutrients, which is reflected in the nutritional content of these foods 

[72, 73].  Participants explained that food security was ultimately dependent on the environment; 

to obtain and consume country food, the environment must be able to support healthy 

populations of animals and vegetation (Figure 2.2D).  Recent changes in weather patterns were 

commonly reported to be impacting the availability and accessibility of country foods, which 

participants believed had adverse health implications.  For instance, in the community survey, 

the odds of reporting climatic change impacts on health was significantly higher for those 

reporting changes in wildlife or vegetation (ORNov.= 5.4, p<0.05, Table 2.2).  As one Inuit 

government interviewee noted, “Climate change and weather, especially for food security - that 

one, it’s almost hand-in-hand.”  PV participants explained that increased temperature and 

rainfall, as well as the intensity and frequency of storms were impacting the ability of Inuit to 

hunt, trap, fish, and gather foods.  For example, “people didn't get out [at] seal hunting time like 

they normally would or for a length of time because the ice was just so unsafe [this year].” 

Furthermore, PV participants reported climatic change led to changes in the population dynamics 

and migration patterns of animals, resulting in hunters having to travel further distances to obtain 

food. These reported climatic change impacts on species migration, distribution, population size, 
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and health support scientific evidence in Nunatsiavut and in other Inuit regions.  For example, 

the timing in recent ice reductions in Eastern Canada have coincided with peak pupping periods 

for harp seals, resulting in increased seal mortality and disease [74].  Other studies have found 

that caribou migration patterns are impacted by climatic variables, with herds preferring regions 

with higher snowfall in the winter and cooler areas in the summer [75].  Under climate change 

scenarios, it is expected that the George River caribou herd in Labrador will decrease its range to 

north-eastern Labrador [75].  Research suggests that other species in Labrador are also 

vulnerable to changes in climate, including berries [76].  As one Elder explained,  

Last year we had no blueberries. And I mean blueberries are almost a staple. They're so 
good for you and they're so high in the antioxidants. There were none. And there is none 
because it got really hot in the spring and the berry, the bushes fried up. But to have no 
blueberries, it's unheard of. You know, to have that happen ... . 

 

Participants also described how some of the observed changes in climatic conditions were 

contributing to an increased reliance on retail food, which was described as “sugary,” “junk,” 

“garbage,” “high sodium, high sugar food.”  The increased rainfall and increased intensity and 

duration of storms was perceived to result in more interruptions in retail food delivery to the 

remote communities in Nunatsiavut, further illustrating the sensitivity of the food system to 

climate.  As one government interviewee explained, 

The conditions were horrible.  People didn’t get what they normally get for caribou and 
then you rely on store food junk, because what other option do you have when you live in a 
remote fly-in only community?  And, the foods sources that you usually get to, you can’t 
reach.  There is not enough snow, there is not enough ice.  It’s alarming that we are just 
seeing the beginning of climate change…  And if the weather is down [bad] for five weeks, 
how do you get in and out of your community to access services? How do you get food in 
there?  I mean the stores had to actually, I mean their stock was down to bare bones 
because there was no way to get food in. 
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Some government interviewees also expressed concern regarding the safety of country food due 

to changes in temperature impacting country food preparation techniques (e.g. “botulism”) and 

warmer temperatures encouraging pathogen growth, which has been suggested in other Northern 

communities [77, 78].  Furthermore, some interviewees were concerned about the ability to 

adequately maintain temperature-holding during delayed shipment of retail foods (e.g. E. coli 

and Salmonella), which has been suggested in other Inuit communities [79–81] and documented 

in North America [82–87].  

 

Many participants also linked food security to other factors, including income, mental health, 

education, changing cultural practices, and increasing costs of supplies (e.g. fuel) and 

maintaining equipment (e.g. snowmobiles, boats).  As such, participants believed that climate 

factors were putting additional pressure on an already stressed food system. 

 

Environmental links to Water Security: “There wasn’t a stitch of water – absolutely dry 

ground” 

Participants identified concerns about the impacts of observed changing climatic conditions on 

the quantity, quality, and accessibility of safe drinking water. Community members explained 

that some “ponds have completely dried up.”  One community member explained, 

It also makes quite a big difference too at the cabins where you generally depend to get 
your water source while you’re there. There’s very little water trickling on the brooks and 
this is due to limited snow but then it’s a lot to do with the heat as well.  The heat is really 
drying up a lot of those all those ponds and a lot of those brook areas.  

 

While several government interviewees described the current sources of drinking water in the 

region as “pretty pristine,” there was concern over how observed climate-related environmental 
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changes could compromise the safety of drinking water in the future.  Community members and 

government employees described concerns about high impact weather events, including heavy 

rainfall and rapid snowmelt leading to increased run-off and compromised water quality, which 

can adversely impact health.  For instance, in the community survey, the odds of reporting 

climatic change impacts on health was higher for those observing changes in the quality or 

quantity of fresh water (ORNov.= 8.9, p<0.05, Table 2.2).  Furthermore, rating changes in fresh 

water quantity as a “strong threat” or “extreme threat” significantly increased the odds of 

reporting concern that climatic change was causing illness (ORSept.= 2.8, p<0.05, Table 2.2).  The 

odds of reporting reduced fresh water quantity and rating changes in fresh water quantity as a 

“strong threat” or “extreme threat” was higher for women than men (ORSept.= 6.0, 2.7, 

respectively, p<0.05, Table 2.2).   

 

More specifically, government interviewees and PV participants discussed concerns about future 

climatic changes leading to “higher rates of Giardia,” “potential for algae growth,” increased 

water turbidity leading to increased “chemicals that you add and all the by-products from that,” 

“drinking water diseases,” and “enteric diseases.”  Similar concerns about climatic change 

impacts on drinking water safety in our study were also reported in other Nunatsiavut studies, 

including observed changes in water quality [6, 8, 11, 88], poor water quality [89, 90], and 

associations between weather events, drinking water quality, and related clinic visits [91].  As 

such, water security and safety was identified as a climate-sensitive health priority. 
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Environmental links to Productivity: “An internal want to provide” 

Many participants described “productivity” as important for health and wellbeing, which 

included paid employment (e.g. a formal job) and unpaid activities (e.g. hunting, gathering, 

volunteering).  Productivity was often described in terms of being able to connect with the land 

in some regard, because it “provides you with a sense of capability and a sense of peace within 

yourself.”  Participants explained that “individuals within communities establish their worth 

within the community and providing to their families.” As one government interviewee further 

explained, 

They have a real sense of purpose when they’re there [on the land]. You know, in the past 
when [Inuit] they lived on the land, everybody had a role and everybody had a job to do 
and those kinds of things. I think people, when they're out on the land, they feel that sense 
of independence and interdependence…  People completely change - it's like they have a 
different personality when they're out on the land and connected to that. And there’s a real 
spiritual quality about that as well. 

 

The observed changes in climate were challenging participant’s ability to access the land, which 

participants believed impacted peoples’ ability to feel productive in their family and community.  

In particular, government interviewees described that the practice of hunting and sharing was 

traditionally an important male role in society and contributed to defining “self-worth” and 

productivity.  As one interviewee explained, 

Horrible, horrible, horrible.  So, that is my first thought [about climate change].  The 
mental health, mental wellness - people needing, I mean they definitely, whatever it is, they 
want out on the land and they know it and they crave it, so if they can’t rely on that, then I 
could suspect that people are going to feel more unsettled, and already look at what has 
happened with people losing that sense of identify and pride and people feel proud of 
bringing that fish home and that caribou home and they share it with people.  So, losing 
the ability to provide that, and give that satisfaction from giving and sharing and feeding 
your family - it is going to continue to erode. 

Another community member explained, land-based “activity and community and sharing and a 

sense of being able to be productive with yourself comes with or creates health” (Figure 2.2E).  
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Consistent with the literature [6, 8, 9, 53], government interviewees and PV participants linked 

decreased productivity with poorer physical health outcomes (e.g. “fitness,” “less active,” 

“nutrition”) and mental wellness (e.g. “less happy,” “sense of identity,” “pride,” ”sadness,” 

“abuse of substances,” “self-worth,” ”emotional health”).  As such, the connection between the 

environment and productivity could increase the region’s sensitivity to future climate change. 

 

Environmental links to Mental Wellness:  Being on the land “is the best and the most 

beautiful, peaceful, rejuvenating thing” 

Government interviewees explained that, similar to other Aboriginal communities, there were 

mental health and mental wellbeing concerns in Nunatsiavut rooted in colonization.  

Interviewees linked mental health to other factors, including lack of housing, culture, income 

distribution, and productivity.  However, government interviewees and PV participants believed 

that mental health was embedded in the ability to go on the land regularly and safely: accessing 

and connecting with the land was essential for mental wellness (Figure 2.2E).  One government 

health worker explained, 

They [Inuit] get rejuvenated, they feel good when they are out of the land and when they 
are in nature, when they are [at] their cabin, when they are hunting or fishing, when this 
happens they feel good.  So, that to me is healing – feeling good about yourself, being 
proud of what you are doing – feeding your family, being creative, being resilient. 

 

Experiencing stress and anxiety about safety and new hazards on the land as a result of the 

observed changes in climate was described by many government interviewees and community 

members.  Similar to our findings, Nain community members reported worry and stress for 

themselves or for family members travelling on the land related to recent changes in ice 
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conditions, as well as reduced predictability of ice and weather conditions [71].  One interviewee 

explained, 

Every conversation was around the ice was thin, it was unsafe to go, then they added some 
worry to that because people were still craving to get out on their skidoos on thin ice, with 
people going through the ice, and then there were family members that was off and didn’t 
come back.  So, a lot of extra anxiety and disappointment, and unfulfilled needs…it [the 
weather] was definitely different than it was expected here normally. 

 

Interview and PV participants described being “frustrated,” “dissatisfied,” “distressed,” and 

“unsettled,” as well as feelings of “worry,” “anxiety,” “disappointment,” and “sadness” about the 

climatic variability observed in the previous year; a sentiment which is supported by previous 

research [8, 53].  In the community survey, the odds of reporting feeling angry, scared, and 

frustrated by changes in the environment was higher for women compared to men (ORSept.= 2.8, 

3.0, and 2.8, respectively, p<0.05, Table 2.2).  Past research has primarily focused on Inuit men’s 

climate change observations and perceived impacts, resulting in a more limited understanding of 

how climatic change impacts are experienced by women [92, 93].  Thus, further in-depth 

investigation of the gendered impacts of climatic change on Inuit health is warranted.  

 

Similar to previous research [53], government interviewees also discussed how a changing 

climate could potentially further impact, “magnify”, “build upon”, and bring “more to the 

surface” other sources of previous mental health trauma.  One Inuit government interviewee 

explained, 

I think the trauma of being forced to assimilate … will be felt further if climate change 
affects [land-based] activity so you don’t find that worth through [land-based] activity, 
through cultural traditions, that some of those [assimilation] affects will seem to be a bit 
stronger to you and then the southern dependency needs to be more so.  And, so I think the 
emotional health of people through [land-based] activity and through [country] food and 
the ability to produce something through their activity will be negatively impacted if the 
climate change affects us severely … I think if you take away those [land-based] activities 
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and people feel less capable, less able to provide, and less healthy about themselves then 
those [assimilation] impacts will either come more to the forefront and have to be dealt 
with, or they may just be built upon. 

 

Environmental links to Social Cohesion: “a common denominator of outdoor-based 

activities”  

Similar to other Inuit communities [94], participants explained that “relationships are really 

important and everybody is really connected” in the Nunatsiavut region.  Social connections 

were reported by all interviewees and PV participants to be an important aspect of Inuit culture, 

and an important aspect of individual and community health.  Participants described the land as 

an important platform for people to connect, and essential to strengthen and support kinships and 

social support networks.  As one Inuit Elder explained, 

My mom and I, God rest her soul, used to have our absolute best times berry picking… we 
talked about things we've never talked about before because it's very relaxed, beautiful 
day, and you’re out. Then you got your picnic lunch, and you're just picking berries and 
you're chattin’, she might be over there and I'm over there and everything was s-, it’s safe, 
it’s a safe place to, even air things that are never talked about, is when you're out berry 
picking. It's wonderful. And you're walking and you’re bending and, it's just good for your 
soul, it’s good for everything. 

Participants explained that observed changes either already have, or had the potential to impact 

their ability to access the land and develop and reinforce these relationships, which has important 

health implications.  For instance, in the community survey, reporting a strong sense of 

responsibility to people in the community significantly increased the odds of reporting 

environmental change impacts on wellbeing (ORSept. = 3.2 p<0.05, Figure 2.4, Table 2.2). An 

interviewee explained that during the past winter “people couldn’t go out and hunt, they couldn't 

go in between communities, which is a critical piece of the socialization of Inuit. It was really 

challenging this year to be able to do that.”  A community member explained further, 
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I think that community health is based on cohesiveness and the cohesiveness doesn’t have 
to be physical. It doesn’t mean that you visit all the time, which is great as well. It doesn’t 
mean that you have to be seeing people all the time.  But, it usually means there’s some 
camaraderie in [land-based] activity… there’s a cohesiveness that needs to continue and if 
that cohesiveness is usually on a common denominator of outdoor-based activities, 
cultural based activities, it’s sort of somewhat fragmented [because of climate change]. 
The cohesiveness that now bonds the community could be jeopardized because what else 
are you bonding on? 

 

Environmental links to Education: “knowledge is still passed on; the relevance of it all 

becomes a question” 

Participants identified two types of education in Nunatsiavut: (1) formal institutionalized training 

and (2) informal or traditional ways of learning. Challenges facing both types of education were 

described, but changes and challenges to traditional ways of learning were more often the focus 

of discussion (Figure 2.2F).  Government interviewees and PV participants believed that the land 

was fundamental to informal traditional learning.  Participants explained that while there were a 

variety of factors impacting informal education (e.g. wage economy, Elders passing on, formal 

education [64]), the observed changes in climate was clearly identified by participants as a 

stressor on informal education in two ways.  First, it was reported that decreased access to the 

land was resulting in fewer opportunities to orally pass on traditional knowledge.  As one 

community member speculated about future impacts, 

If you don’t hunt regularly, you won’t recall how to do it … So by the time you’re a thirty-
year-old person and you haven’t really hunted much in your life then you don’t really fully 
know how to do that. So then when the opportunity raises, you may not choose to do that 
‘cause you’re a bit uncomfortable ‘cause you know you should know how to do it, but you 
haven’t really did it because you didn’t do it when you were younger ‘cause the weather 
was so bad. 

Second, the relevance of the traditional knowledge was questioned by some interviewees.  As 

one community member explained, “it’s different because when you’re growing up, you’re 

taught where to go and where not to go ‘cause there’s bad parts of the ice. Ah, it seems like 
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today or this past winter, you had [bad] places that are existing where they shouldn’t be, where 

they weren’t before.”   Participants believed “that knowledge is still passed on; the relevance of 

it all becomes a question.”  Nonetheless, PV participants agreed that some of the fundamental or 

“core” knowledge, especially related to Inuit values will always remain applicable, regardless of 

climatic change.  For instance, one community member explained, “it’s almost always the same 

message… the general part of it is still there you just have to apply it differently now ‘cause 

things have changed.” Indeed, research on traditional knowledge systems and climatic change 

conducted with Inuit hunters in Nunavut and the Northwest Territories describes an evolving 

nature of traditional knowledge, in which new knowledge heuristics are evolving in-light of 

observed changes [55, 64, 95]. 

 

Environmental links to Housing:  “couch-surfing, homelessness, and lack of sufficient 

housing” 

Participants reported that, similar to other Inuit regions [96, 97], “housing is a huge issue” in 

Nunatsiavut.  Government interviewees reported several problems with the quantity and quality 

of houses, resulting in “very limited housing,” “lack of adequate housing,” “homelessness,” and 

“over-crowding.”  Participants believed that climatic change was worsening the existing housing 

challenges in the region.  For instance, participants reported that warming temperatures have 

introduced mould problems to the region: “the association between climate change and the 

increase in mould in homes, because usually the frost kills everything, nothing’s going to 

survive, right? You don't have that now.”  Government interviewees were particularly concerned 

about mould in houses, especially considering the already high levels of respiratory illness in 

Inuit communities [98, 99].  As one interviewee explained, “there’s a lot more mould, and you're 
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going to get that too in a milder climate.  You’re going to have more rain, you're going to have 

more mould. And of course mould has direct impact on lung health.”  Other research, however, 

has indicated generally low humidity levels in homes, and consequently low levels of mould in 

Inuit communities [98, 99].  Therefore, mould and related respiratory illness could become an 

emerging climate-related health concern in the region.  

 

Participants were also concerned about damage to infrastructure from erosion, shifting grounds, 

and damage from heavy storms. Participants worried that in the future these changes might result 

in further damage to infrastructure that was already in need of repair; a concern shared in other 

Inuit communities [100].  Some government interviewees were concerned that climatic change 

impacts on increasing mould and major house repairs could worsen the housing shortage and 

increase over-crowding in the future.  The health implications of these impacts identified by 

participants included respiratory illness from mould, increased person-person transmission of 

infectious diseases, and increased stress.  

 

Environmental links to Healthcare Services:  “Huge effects on planning” 

While it was not discussed by community members, all government interviewees described 

several challenges in healthcare provision in the north due to high per-capita cost of treatment, 

employee recruitment and retention, cultural sensitivity, and fragmented jurisdiction.  

Interviewees described the health services and delivery to be unique due to the remote geography 

and small population sizes of the communities in the region: “health care delivery for rural and 

remote areas is often very complex and very difficult.”  In particular, transportation-related 

challenges to providing services to remote communities were described.  Similar to most remote 
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Inuit communities [101], community members travel via airplane outside of the community to a 

southern health centre for many healthcare services, and healthcare staff often travel via airplane 

between communities to provide care.  Participants identified that transportation issues impose 

financial, personal, social, and health outcome challenges to staff, decision makers, and 

community members.  As one interviewee explained,  “it goes back to havin’ to fly to Goose Bay 

for that 10-15 minute check-up.  It’s a huge cost to us. It’s a huge cost to the person ‘cause 

you’re taken away from family, you’re taken away from the job.”  Another interviewee explained 

that for some community members, 

accessing those services are darn scary because they are leaving the community that they 
grew up in, probably haven’t travelled a lot – some people have, but some people haven’t, 
going to a community that is mostly unilingual English and having to have a stranger 
translate to them what a doctor is saying to them, a lot terms that doctors use aren’t even 
translatable… it’s an exorbitant [monetary] cost. 

 

Government interviewees linked several aspects of healthcare provision to weather conditions.  

As one healthcare worker explained, “there’s no doubt about it that weather [is important], it’s a 

key factor in everything we do every hour of the day.”  Interviewees most commonly identified 

transportation as a climate-sensitive challenge in healthcare provision.  Participants explained 

that the increase in extreme weather conditions (e.g. winds, milder temperatures resulting in 

freezing rain, snow storms) interrupting air-travel had impacted the ability of community 

members to leave the community for treatment, to evacuate medical emergencies, transporting 

medical samples, and healthcare workers travelling to communities that were in need: 

There is not as much snow as we normally get, and it definitely had an effect – but being 
able to get staff into the community – or staff in the community can’t get out of the 
community, patients can’t get to the hospital for their appointment if they need to do that.  
People that came out for appointments can’t get back into the community – so it is huge – 
it is huge and those [travel interruptions] were not normal.  You know, 11, 12 days at a 
time when the planes can’t get into the community is not normal for here.   
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Government interviewees explained that these increased travel interruptions were placing further 

stress on the healthcare system.  For instance, one government interviewee explained, “if we 

have a mild winter like we did this year and the weather is down [bad] for long periods of time, 

it drives our budgets through the roof.”   

 

Government workers also explained how climatic variability was impacting the ability to plan 

and implement health programming.  Several examples were provided to illustrate how unusual 

weather was “interrupting plans”, causing “major disruptions” for healthcare programming that 

had “huge implications” and “huge effects on planning”, especially for land-based programs 

(e.g. mental wellness and additions programs).  Participants also reported that increasing extreme 

weather conditions lead to communication outages along the coast.  As one government health 

worker recalled, 

You have these freak periods of heavy snow that knock down the radio tower that knock 
down the telecommunications, so then people were literally back in the old days… but that 
is how climate change can affect so many layers of remote living.  Right from using your 
ATM card to being able to fly out because someone is having a heart attack.  It’s all 
related.  

Participants explained that these climate-sensitive healthcare provision challenges are a priority 

because it ultimately impacts access to health care services, treatments, and programs, resulting 

in potential impacts to mental and physical health outcomes.  These challenges are similar to 

those reported in many Aboriginal communities in Canada [70, 101].  For instance, in 

Nunatsiavut, air transport places a large economic burden on the healthcare system [102].  

Furthermore, the per-capita health care expenditures in the North are the highest in Canada, and 

Nunavut has the highest cost per-capita in the world [103].  
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Study Limitations 

Several limitations of this study should be noted.  First, caution should be used in extrapolating 

these results beyond Nunatsiavut, since the impacts of changing climatic conditions are often felt 

at individual, family, and regional scales.  Second, while data collection in Rigolet provided a 

community perspective to the research and contextualized the insights provided by regional 

stakeholders, we acknowledge that the climatic change observations and priorities likely vary by 

community. While participants described changes in weather observed over their lifetime, most 

examples that participants provided to illustrate the impacts of these climatic changes were from 

their immediate experiences in the last 5-10 years.  Thus, further research is required to 

differentiate the impacts of long-term climatic change from year-to-year climatic variability. 

 

CONCLUSIONS 

This study aimed to identify and describe the climate-sensitive health priorities in Nunatsiavut, 

Labrador, Canada. Participants described that the environment is inextricably linked to each 

social determinant of Inuit health, which increases sensitivity to climatic change related impacts 

on health. This view coincides with ecosystems approaches to health, which are “systemic, 

participatory approaches to understanding and promoting human health and wellbeing in the 

context of complex social and ecological interactions” [104]. Ecosystem approaches to health not 

only explicitly link environmental and social determinants of health, but it is also “a mindset that 

orients a process of inquiry that is meant to lead to some action or change” and is guided by 

principles of systems thinking, transdisciplinarity, sustainability, community participation, social 



 83 

and gender equity, and knowledge-to-action [105].  Therefore, our results suggest that ecosystem 

approaches to health could support health-related adaptations to climatic change in Inuit regions.   

 

Several climate-sensitive health outcomes have been identified at national or global scale, and 

many of the climate-sensitive health priorities described in our study are not only Northern issues 

[18, 20, 42, 77, 106], but international issues [4, 27, 107–112].  Nonetheless, how climate change 

impacts are felt and responded to vary at local scales and are dependent on location-specific 

socioeconomic, cultural, and biophysical factors [10].  As such, local assessments and 

prioritization of current and future climate change impacts on health are required [10, 21, 25].  

This study provided baseline understanding of the climate-sensitive health issues affecting 

Nunatsiavut Inuit, which included the following health priorities: food security, waterborne and 

foodborne disease, mental wellness, unintentional injury or trauma while travelling, and access 

to healthcare services.  These climate-sensitive health issues were experienced through complex 

inter-relationships between environmental and social determinants of Inuit health. This work in 

turn, guided the development of a 5-year research program focusing on Indigenous health and 

climate change, including research focusing in greater depth on these priority areas in Rigolet.  
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FIGURES 

 

Figure 2.1.  A map of the five Inuit communities within the Labrador Inuit Settlement Area in 
Nunatsiavut, Labrador, Canada. 
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Figure 2.2.  Photos and quotes/messages selected by PhotoVoice participants in Rigolet, 
Nunatsiavut, Labrador, Canada in 2010. 
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Figure 2.3.  Top climate-sensitive health priorities identified by participants in Nunatsiavut, 
Canada. 
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Figure 2.4.  Percentage of survey participant’s responding “Agree” or “Strongly Agree” to 
questions about connections to the land, people, and animals by age (youth n = 8; adult n = 69; 
Elder n = 30) in Rigolet, Nunatsiavut in 2010. 
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TABLES 

Table 2.1.  Demographic information of government interviewees, community survey 
participants, and PhotoVoice participants in Rigolet, Nunatsiavut. 
Demographic  Government  Community Survey Participants (%)  PhotoVoice 
Information  Interviewees (%)  November  October  Participants (%) 
  n =11  n = 75  n = 112  n = 11 
Age         

Youth (0-20)  0 (0)  4 (5)  8 (7)  1 (9) 
Adult (19-50)  9 (82)  43 (57)  69 (62)  7 (64) 
Elder (Over 50)  2 (18)  28 (37)  30 (27)  3 (27) 
No response      5 (4)   

         
Sex         

Male  2 (18)  44 (59)  52 (46)  6 (55) 
Female  9 (82)  31 (41)  60 (54)  5 (45) 
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Table 2.2.  Results from the univariable exact logistic regression models based on survey data 
from Rigolet, Nunatsiavut, Canada. 
 n  Odds Ratio    p  95%  
    November 

Survey 
 September 

Survey 
    Confidence 

Interval 
Reported climatic change impacts on lifestyle          

Did not observe changes in snow 12  Ref.       
Observed changes in snow  63  6.2    0.018  1.30 – 40.40 
          
Did not observe changes in water systems 28  Ref.       
Observed changes in water systems 47  3.8    0.016  1.25 – 12.12 
          
Did not observe changes in wildlife 34  Ref.       
Observed changes in wildlife 41  3.5    0.024  1.16 – 11.10 
          
Did not rank climatic change as an important issue for the 
community 

13  Ref.       

Ranked climatic change as an important issue for the community 54  7.8    0.004  1.79 – 41.92 
          
Reported climatic change impacts on health          

Did not report changes in wildlife or vegetation 34  Ref.       
Reported changes in wildlife or vegetation 41  5.4    0.026  1.78 – 34.57 
          
Did not observe changes in the quality or quantity of fresh water 28  Ref.       
Observed changes in the quality or quantity of fresh water 47  8.9    0.003  1.88 – 58.00 

          
Rated changes in fresh water quantity as a “strong threat” or 
“extreme threat” 

         

Did not report concern that climatic change was causing illness 70    Ref.     
Reported concern that climatic change was causing illness 31    2.8  0.039  1.04 – 7.87 

          
Reported reduced fresh water quantity          

Men 50    Ref.     
Women 60    6.0  0.003  1.69 – 27.55 

          
Rated changes in fresh water quantity as a “strong threat” or 
“extreme threat” 

         

Men 50    Ref.     
Women 60    2.7  0.026  1.11 – 6.67 

          
Reported feeling angry from changes in the environment          

Men 50    Ref.     
Women 60    2.8  0.028  1.10 – 7.53 

          
Reported feeling scared from changes in the environment          

Men 50    Ref.     
Women 60    3.0  0.014  1.23 – 7.80 

          
Reported feeling frustrated from changes in the environment          

Men 50    Ref.     
Women 60    2.8  0.018  1.17 – 6.84 
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CHAPTER THREE:   

ACUTE GASTROINTESTINAL ILLNESS IN TWO INUIT 

COMMUNITIES: BURDEN OF ILLNESS IN RIGOLET AND IQALUIT, 

CANADAii 

 

ABSTRACT  

Background: Food- and waterborne disease is thought to be high in some Canadian Aboriginal 

communities; however, the burden of acute gastrointestinal illness (AGI) is not well understood 

due to limited availability and quality of surveillance data. 

Objectives: This study aimed to estimate the burden of community-level self-reported AGI in 

the Inuit communities of Rigolet, Nunatsiavut, and Iqaluit, Nunavut, Canada. 

Methods:  Cross-sectional retrospective surveys captured information on AGI and potential 

environmental risk factors (e.g. food, water, animals, socio-economic level) in September 2012 

and May 2013. Multivariable logistic regression models identified potential AGI risk factors.    

Results:  The annual incidence of AGI ranged from 2.9-3.9 cases/person/year in Rigolet and 

Iqaluit.  In Rigolet, increased spending on obtaining country foods, a homeless person staying in 

the house, not visiting a cabin recently, exposure to puppies, and alternative sources of drinking 

water were associated with increased odds of AGI.  In Iqaluit, eating country fish often, exposure 

to cats, employment status of the person responsible for food preparation, not washing the 

countertop with soap after preparing meat, a homeless person staying in the house, and over-

crowding were associated with increased odds of AGI.  

                                                
ii Article Authorship: Harper, Sherilee L.; Edge, Victoria L.; Ford, James; Thomas, Kate; Pearl, 
David; IHACC Research Group; Rigolet Inuit Community Government; McEwen, Scott A. 
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Conclusions:  This study provides an estimate of community-level AGI incidence in two 

Canadian Aboriginal communities. The results highlight the need for systematic data collection 

to better understand and support previous anecdotal indications of high AGI incidence, as well as 

insights into unique environmental factors that have the potential to impact AGI in Aboriginal 

populations.   

 

INTRODUCTION 

Diarrheal disease continues to be a global public health priority [1], especially in the context of 

climate change, global environmental change, and the globalization of travel and trade [2–6]. 

Developing countries experience the majority of the global burden of diarrheal disease [1], while 

cases in developed countries tends to be self-limiting [7–11].  Nonetheless, endemic levels and 

outbreaks of foodborne, waterborne, and person-to-person transmission of acute gastrointestinal 

illness (AGI) contribute to considerable morbidity, mortality, and economic costs in developed 

countries, in particular among high risk populations [7–9, 11–14].  Therefore, environmental and 

public health practitioners continue to prioritize the surveillance of AGI to monitor the burden of 

illness, detect and control outbreaks, and evaluate control measures.  The substantial under-

reporting of AGI is a major challenge to effective and timely surveillance, with estimates of up 

to 347 community cases occurring for every case reported to the surveillance system [15].  

Considering this high level of under-reporting, burden of illness studies that estimate rates and 

identify risk factors for AGI at the community-level have captured the interest of many public 

health researchers and practitioners in several countries [8, 13, 14, 16–20]. 
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While research on the burden of AGI is burgeoning, there is still an extremely limited 

understanding of enteric illness in sub-sets of these populations, including populations who could 

be the most vulnerable to enteric illness [21–24].  For instance, although high quality data are not 

currently available to accurately estimate the burden of AGI in Aboriginal communities, research 

has documented environmental conditions that could increase the risk of AGI (e.g. over-

crowding, limited accessibility and availability of safe drinking water) and some researchers 

have hypothesized that waterborne and foodborne disease is likely disproportionately higher in 

many Aboriginal communities [25–28].  Indeed, some Aboriginal populations in Canada, USA, 

and Australia live in substandard living conditions with more limited access to the quality and 

quantity of services and resources than other non-Aboriginal citizens [27, 29–32]. These 

conditions contribute to disparities between Aboriginal people and non-Aboriginal people living 

in the same country in several health outcomes [27, 30, 33, 34].  In addition, effective and timely 

public health surveillance for Aboriginal populations can be challenging, particularly in rural or 

remote communities due to limited accessibility of healthcare services and human resources to 

provide high quality healthcare [27, 35, 36].  This lack of access to these services can result in 

reduced care-seeking behaviour, all of which can compromise the quality and quantity of 

available surveillance data [27, 35–39].   

 

Considering the possible increased vulnerability to AGI and the limitations of surveillance data 

in some Aboriginal communities, there is a clear need for burden of AGI studies to estimate the 

incidence of, and identify potential risk factors for, AGI at the community-level in these 

populations.  In this context, the goal of this study was to investigate the burden of AGI in the 

Inuit communities of Rigolet, Nunatsiavut and Iqaluit, Nunavut, Canada.   The specific 
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objectives were to estimate the incidence and identify potential environmental risk factors of 

AGI in each community in the fall (September) and spring (May) 2012-13.   

 

METHODS 

Study Locations 

The term Aboriginal is an all-encompassing term that refers to Indigenous inhabitants of Canada, 

including Inuit, First Nations, and Métis.  Canada has four Inuit regions covering over 31% of 

Canada’s landmass: Inuvialuit Settlement Region, Nunavut, Nunavik, and Nunatsiavut. Situated 

in Northern Canada, Inuit have developed a culture and lifestyle that is dependent upon cold 

climatic conditions, with the extensive ice and snow coverage providing transportation 

opportunities between communities, to hunting grounds, and to important cultural activities that 

are essential for health and wellbeing [40–44].  Canadian Inuit enjoy a rich culture of drum 

dancing, throat singing, and hunting and gathering foodstuffs. Canadian Inuit also face 

challenges regarding access to health services, low socio-economic status compared to the 

national average, crowded and poor-quality housing, and concerns regarding basic services such 

as drinking water quality and sanitation [34, 40].   

 

This study took place in two Inuit communities: Iqaluit, Nunavut and Rigolet, Nunatsiavut, 

Canada.  Nunavut (“Our Land”) is Canada’s newest Territory spanning nearly two million square 

kilometres, with 26 communities and a population of over 31,000 residents (Figure 3.1).  Located 

on the shore of Frobisher Bay, Iqaluit is the capital of Nunavut with a population size of 6,699 

people, 62% of whom identify as Aboriginal [45].  Iqaluit is the business and government centre 
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for Nunavut and has experienced remarkable growth from Inuit and non-Inuit immigration since 

1998.   

 

Nunatsiavut (“Our Beautiful Land”) is Canada’s most eastern Inuit region, with five remote 

communities and a growing population of 2,617 [45].  The community of Rigolet is located on 

Hamilton Inlet and is the most southern community in Nunatsiavut (Figure 3.1), with a 

population size of 306 [45], 94% of whom identify as Aboriginal [46].  

 

Research Approach 

This research was guided by an EcoHealth research framework, which is an approach to studying 

the impacts of the environment on human health, revolving around principles of 

transdisciplinarity, community engagement, and social justice [47–50].  Community participation 

in all phases of research aimed to address local concerns and research needs in a culturally 

sensitive and contextually appropriate manner. This research is part of a larger international 

initiative called the Indigenous Health Adaptation to Climate Change project (www.ihacc.ca). 

 

A concurrent mixed methods design was used, which involved collecting and analyzing both 

quantitative and qualitative data concurrently, and then the data were combined to better 

understand the burden of AGI in Rigolet and Iqaluit [51, 52].  Quantitative survey data were 

collected to determine the incidence and potential risk factors of AGI.  Qualitative interview data 

were collected and analysed to explore potential risk factors and lived experience of AGI in these 

Inuit communities (Chapter 5).  
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Study Design and Data Collection Tool 

Two retrospective cross-sectional surveys were conducted in person in the fall and spring to 

capture peak reported AGI occurrence in the North [23, 28].  The fall survey took place from 

September 17 – October 3, 2012 in Rigolet, and from September 15 – October 5, 2012 in Iqaluit.  

The spring survey took place from May 22 – June 19, 2013 in Rigolet, and from May 18 – June 

2, 2013 in Iqaluit.  Questionnaires previously used and validated in Canadian burden of AGI 

surveys [7, 9, 10], were adapted for use in Rigolet and Iqaluit.  The primary outcome measure 

was self-reported AGI, which was captured by asking participants if they had experienced a new 

case of diarrhea and/or vomiting in the past 14 days. The case definition used for AGI was self-

reported vomiting and/or diarrhoea (any loose stool) in the past 14 days, excluding vomiting or 

diarrhoea due to pregnancy, medication use, alcohol/drug use, or diagnosed chronic conditions 

(e.g. colitis, diverticulitis, Crohn's disease, irritable bowel syndrome, or other diagnosed chronic 

conditions) [10]. In an attempt to capture incident cases, participants were asked to provide the 

date that their most recent episode of AGI started.  If the date of AGI symptom onset was prior to 

the 14-day recall period, the case was excluded.  Cases were excluded if the participant believed 

that their recent AGI symptoms were due to pregnancy, medication use, alcohol/drug use, or 

diagnosed chronic conditions (e.g. colitis, diverticulitis, Crohn's disease, irritable bowel 

syndrome, or other diagnosed chronic conditions).  The following data on potential risk factors 

were also gathered: health information, food and water consumption habits, animal ownership 

and exposure (e.g. hunting, fishing, other traditional activities), socio-economic indicators (e.g. 

food security status, household crowding, education, employment status, living expenses), and 

demographic information [7, 9].  The questionnaire was extensively pre-tested for content and 

context by academics, health practitioners, and Inuit community members (Appendix 4).   
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Sample Size and Sampling Framework 

Rigolet, Nunatsiavut: 

Considering the small population size of Rigolet (n=306), a census sample was attempted; every 

individual in every household who was in the community during the sampling period was invited 

to participate. The private and confidential questionnaire was administered by trained community 

personnel in the language preferred by the participant, including English and Inuttitut; however, 

all participants chose English, which is their first language [45].   

 

Iqaluit, Nunavut: 

A target sample size of 425 participants was calculated using EpiInfo (Centers for Disease 

Control and Prevention, Atlanta, Georgia, USA, 2000), to detect an expected 14-day prevalence 

of 5% [7, 9], with a 2% allowable error and a 95% confidence level in a population of 6,184. A 

two-stage random sample approach was employed.  The first stage involved a systematic random 

sample of blocks of households in Iqaluit.  The community of Iqaluit was divided into blocks, 

according to the City of Iqaluit’s House Numbers Atlas (February 2012), and the blocks were 

grouped into four neighbourhoods based on geographical characteristics.  Blocks within each 

neighbourhood were proportionally randomly selected and a census of the block was attempted.  

The second stage involved randomly selecting a household member to participate in the survey.  

Participants were randomly selected using the ‘last birthday method’ [53], and all ages were 

eligible to participate.  Participants had the option of conducting the interview in-person or 

scheduling a telephone interview.  Contact with each house was attempted twice during different 

times of the day. The private and confidential questionnaire was administered by trained 
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community personnel in the language preferred by the participant, including English, French, 

and Inuktitut. 

 

Survey Administration 

Surveyor pairs went door-to-door to administer the questionnaire in person over the study period.  

The questionnaires were administered using an iPad© with iSurveySoft© software.  In an attempt 

to promote the project in the community, increase community engagement in the larger IHACC 

research project, and increase the response rate in the survey, the project was advertised 

extensively including radio announcements, radio and television interviews, community 

informational videos, community gatherings, information booths at local events and grocery 

store, posters, mailbox flyers, and social media.  Potential risk factors for AGI were not 

discussed in these advertisements to avoid introducing bias into the survey.   

 

Consent and Ethics 

Each participant was invited to watch a 5 minute video that was created by the community 

research team to explain the research project.  Then, written (Rigolet) and oral (Iqaluit) informed 

consent was obtained.  Participants under the age of 18 required parental permission.  For 

participants under the age of 12, the parent could act as a proxy respondent for the child.  The 

study protocol was approved by the Research Ethics Board at the University of Guelph and 

McGill University, Health Canada Research Ethics Board, and the Nunatsiavut Government 

Research Advisory Committee.  A research license was obtained from Nunavut Research 

Institute under the Nunavut Scientist Act. 
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Data Analysis 

Data were exported from the iSurveySoft© software into Excel® (version 14.2.5) and all analyses 

were conducted using Stata IC (version 11.2).  Data from participants responding “unsure” or 

“refused to answer” were excluded from the analysis of that question.  To examine the 

representativeness of the data, the sample population demographics were compared to census 

demographics [54] using Pearson χ2 tests.  The annual incidence rate and annual incidence 

proportion was estimated using equation 1 and 2, respectively [18]. 

eq. 1:  Annual incidence rate 

=  
cases

1
2 [ total at risk + total at risk− cases ]

*  
365

14 day recall period
 

 

eq. 2: Annual incidence proportion 

= 1 – (1 – x) (365/14 day recall period), where x = (cases)/(total at risk) 

 

Logistic multivariable models were built to examine potential risk factors for AGI, with a null 

hypothesis of no association between AGI (based on 14-day prevalence) and potential risk factor 

variables of interest. There were four models; one for September and one for May in each 

community.  A manual backward stepwise approach was used and included the following steps: 

(1) a causal diagram was created to explore potential risk factors of interest based on peer-

reviewed literature and biological plausibility; (2) the assumption of linearity was assessed 

graphically by plotting the continuous variables against the log-odds of the outcome using 

lowess curves (i.e. locally weighted regression); (3) collinearity of predictor variables was tested 

using Spearman rank correlation analysis with a cut-point value of 70%; (4) a series of 
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univariable exact logistic regressions for Iqaluit data, and univariable logistic regression 

controlling for household-level clustering (via random-effects) for Rigolet data using conditional 

Score tests were conducted to explore potential unconditional associations between dependant 

variables and the outcome variable, all predictor variables with p < 0.20 in univariable analyses 

proceeded to the next step; (5) a manual backward stepwise approach was used to build a 

multivariable exact logistic model for Iqaluit data and logistic regression controlling for 

household-level clustering for Rigolet data, using conditional Score tests with a significance 

level of α= 0.05 to stay in the model. Full and reduced models were compared at each step using 

likelihood ratio tests, confounding was assessed at each step and if adding or removing a variable 

resulted in a 30% change in the model β-coefficients, the variable was considered a confounder 

and remained in the model; (6) all two-way interactions amongst predictors with p < 0.10 in the 

univariable analyses were assessed; and finally, (7) the fit of the logistic models for Rigolet were 

assessed using Pearson and Deviance χ2 tests, as well as visual examination of outliers, leverage, 

delta-beta, and delta-deviance residuals.   

 

RESULTS 

In Rigolet, a total of 245 people were in the community during the September study period, and 

226 questionnaires were completed (response rate = 92%); a total of 249 were in the community 

during the May study period and 236 questionnaires were completed (response rate = 95%).  In 

Iqaluit, a total of 532 questionnaires were completed in September (response rate = 75%) and a 

total of 523 questionnaires were completed in May (response rate = 55%).  Each questionnaire 

took an average of 14 minutes to complete. 
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The demographics of September and May survey participants compared to the 2011 census of 

Rigolet and Iqaluit are shown in Table 3.1.  Compared to the census demographics of Iqaluit, 

females, older people, and Aboriginal people were over-represented in the September survey 

(p<0.05), and females and older people were over-represented in the May survey (p<0.05). In 

Rigolet, there were no significant differences in sex, age, and Aboriginal identity between survey 

participants and the 2011 census (p>0.05). 

 

AGI Estimated Incidence 

Rigolet AGI Estimated Incidence 

Of the 226 participants in September, 32 reported diarrhea or vomiting in the past 14 days, 30 of 

which fit the case definition, yielding a 14-day prevalence of 13.5%.  In May, 37 of 235 

participants reported diarrhea or vomiting in the past 14 days, of which 32 fit the case definition, 

yielding a 14-day prevalence of 13.8% (Table 3.2).  The estimated annual incidence rate was 3.8 

and 3.9 episodes per person per year in September and May, respectively (Table 3.2).   

 

Iqaluit AGI Estimated Incidence 

Of the 523 participants in September, 60 reported diarrhea or vomiting in the past 14 days, 53 of 

which fit the case definition, yielding a 14-day prevalence of 13.7%.  In May 69 of 521 

participants reported diarrhea or vomiting in the past 14 days, of which 53 fit the case definition, 

yielding a 14-day prevalence of 10.6% (Table 3.2).  The estimated annual incidence rate was 3.8 

and 2.8 episodes per person per year in September and May, respectively (Table 3.2).   
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Potential Environmental Risk Factors 

September – Potential Risk Factors 

In Rigolet, potential risk factors with p<0.20 in univariable analysis included exposure to cats, 

perceived quality of drinking water, storage of drinking water (refrigerated, unrefrigerated), 

visiting a cabin in the past month, increased spending on obtaining country food, and a homeless 

person staying in the home (as defined by the Inuit Health Survey [55]) (Table 3.3).  In the final 

multivariable model, visiting a cabin in the past month, increased spending on obtaining country 

food, and a homeless person staying in the home affected the odds of AGI (Table 3.3).  

Specifically, the odds of AGI in participants who had a homeless person staying in the house 

were 3.78 times higher than for those who did not have a homeless person staying in the house 

(p<0.05; Table 3.3). The odds of AGI for those spending medium or high amounts of money on 

obtaining country food weekly were 2.40 and 6.61 times higher, respectively, than those who 

spent low amounts of money obtaining country food weekly (p>0.05, p<0.05, respecctively; 

Table 3.3).  The odds of AGI for those who did not visit a cabin in the past month were 3.01 

times higher than those who did visit a cabin recently (p<0.05; Table 3.3).  Final model results 

indicated no significant difference between models that did and did not account for clustering at 

the household-level (likelihood ratio test, p=0.30).   

 

In Iqaluit, potential risk factors with p<0.20 in the univariable regressions included perceived 

quality of tap water (very poor or poor; fair, good, or very good), number of days leftover food 

are stored, type of home (owned, rented, public housing), monthly living expenses, vehicle 

ownership, education level of the person responsible for food preparation in the house, eating 

raw or under-cooked store eggs in the past month, exposure to cats in the past month, monthly 
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frequency of country fish eaten, cleaning the kitchen counter and cutting board with soap after 

preparing meat, and employment status of the person responsible for food preparation in the 

house in the past 14-days  (Table 3.4).  In the final model, monthly frequency of eating country 

fish, washing kitchen counter-tops and cutting boards with soap after preparing meat, 

employment status of the person responsible for food preparation, and cat exposure in the past 

month significantly affected the odds of AGI (Table 3.4).  Not using soap to clean the kitchen 

counter and cutting board after preparing meat in the home significantly increased the odds of 

AGI by 1.95 times compared to those who did use soap (p<0.05; Table 3.4).  Eating country fish 

in half or more of meals in the past month, as well as cat exposure in the past month significantly 

increased the odds of AGI by 3.26 and 2.07 times compared to those eating fish in less than half 

of meals and no cat exposure, respectively (p<0.05; Table 3.4).  Full-time or part-time 

employment outside of the home of the person responsible for food preparation in the house 

significantly increased the odds of AGI by 2.07 times, compared to those who were not 

employed (p<0.05; Table 3.4). 

 

May – Potential Risk Factors: 

 In Rigolet, potential risk factors with p<0.20 in the May 2013 univariable regressions included 

exposure to a dog in the past month, quantity of tap water consumed yesterday, storage of 

drinking water (refrigerated, unrefrigerated), brook water consumed in the past two weeks, 

primary source of drinking water (tap, brook, bottled water), increased weekly spending on retail 

foods, visiting another community in the past month, visiting a cabin in the past month, 

consumption of raw or undercooked eggs in the past month, age group (0-19, 20-55, over 55), 

exposure to a puppy in the past month, and consumption of tap water in the past two weeks 
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(Table 3.5).  In the final model, age group (0-19, 20-55, over 55), exposure to a puppy in the past 

month, and consumption of tap water in the past two weeks were significantly associated with 

the odds of AGI (Table 3.5).  Specifically, the odds of AGI were 4.57 and 2.89 times higher for 

those aged 20-55 years and over 55 years old, respectively, compared to those 0-19 years old 

(p<0.05, p>0.05, respectively).  Exposure to a puppy in the past month significantly increased 

the odds of AGI by 16.16 times compared to those not exposed to a puppy (p<0.05).  Not 

drinking tap water in the past two weeks significantly increased the odds of AGI by 3.47 times 

compared to those who did consume tap water (p<0.05).  

 

In Iqaluit, potential risk factors with p<0.20 in the May 2013 univariable regressions included 

sex of the individual, increased spending on retail food, perceived quality of drinking water, 

municipal water supply (e.g. tap vs. trucked water), frequency of country meat eaten, 

consumption of dried meat, exposure to working dogs, exposure to cats, washing hands before 

food preparation, a homeless person staying in the home, over-crowding, and pet ownership.  In 

the final model, a homeless person staying in the home, as well as an interaction between pet 

ownership and over-crowding affected the odds of AGI (Table 3.6).  Specifically, the odds of 

AGI for those with a homeless person staying in the home was 2.05 times higher than those 

without (p<0.05; Table 3.6).  The odds of AGI for those with pets and over-crowding in the 

home was 3.19 and 2.87 times higher than those with pets and no over-crowding, and no pets and 

no over-crowding, respectively (p<0.05; Table 3.6).   
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DISCUSSION 

The estimated annual incidence rates of AGI in Rigolet and Iqaluit were approximately 2.4-3.7 

times higher than those reported in other studies using similar methodology in Canada [7–10, 

56], and New Zealand [57].  Using a case definition that included vomiting and/or 3 or more 

loose stools (Table 3.2), the estimated annual incidence rates in Rigolet and Iqaluit was 

approximately 1.2-5.9 times higher than that reported in the Netherlands [58], Italy [17], 

Australia [59], Malta [60], Cuba [61], Poland [16], Denmark [62], Argentina [19], USA [14], and 

Hong Kong [63].  It is important to note, however, that we used a 14-day recall period in Rigolet 

and Iqaluit, whereas these international studies used a 28 or 30-day recall period.  Past studies 

have shown that a short recall period often produces higher annual incidence estimates [18, 19, 

62]; therefore, the higher annual incidence estimate in Rigolet might reflect a truly higher rate of 

AGI, or it could be an artefact of the shorter recall period used in this study.  Furthermore, we 

sampled during potentially high risk seasons, which could also result in over-estimates. 

Nonetheless, the estimated annual incidence in the two communities was 1.9-2.7 times higher 

than that observed in Chile during high risk seasons, using a similar design, case definition, and 

recall period (15 days) [18].  

 

Hunting, trapping, fishing, gathering, and sharing country food is still practiced in Rigolet and 

Iqaluit, and is an important aspect of Inuit livelihoods, health, and wellbeing [44, 64].  In Rigolet 

and Iqaluit, some factors related to country food increased the odds of AGI in the statistical 

model.  Other research has suggested that some country foods and country food preparation in 

the North could increase the risk of AGI [64–69].  The routes of contamination, as well as 

preparation methods for country meat in the North are different than retail meats available for 
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purchase, and these transmission pathways are not well understood. Furthermore, some research 

has questioned the safety of traditional food preparation techniques in light of changes in climate 

and resultant environmental changes that could impact the effectiveness of traditional 

preparation techniques [66, 69].  Nonetheless, in this study it was not possible to determine 

whether country food-related factors were direct contributors to AGI, or if these variables were 

proxy indicators for other variables.  For instance, in Rigolet, households who spend more 

money on obtaining country foods might also spend more time hunting, trapping, fishing, and 

gathering foods, and some research has linked AGI with reduced hygiene practices during 

camping [70].  More targeted research should explore more specifically how country food 

practices and consumption may affect exposure to agents of AGI in the Arctic, especially in the 

context of climate warming. 

 

In Rigolet, not visiting a cabin recently significantly increased the odds of AGI in the statistical 

models, which is likely a proxy indicator for a related risk factor.  Past research in the Arctic has 

documented the importance of going to cabins to connect with the land as critical to good 

physical and emotional health [42–44].  Several studies have described a relationship between 

stress and decreased gastrointestinal health [71–75], which could perhaps also extend to AGI 

outcomes. Due to the cross-sectional nature of our study, however, we cannot assess the 

temporality of this statistically significant finding, nor did we attempt to measure stress in 

participants.  It is possible that people who visit a cabin more frequently have lower levels of 

stress and thus reduced susceptibility to AGI outcomes; however, this finding could also suggest 

that those who had AGI were not able to visit the cabin because of their illness.  Therefore, more 

research examining the physical health and wellbeing benefits of visiting cabins and connecting 
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with the land is warranted and would be valuable for Indigenous public health planning and 

programming globally. 

 

In Rigolet and Iqaluit, exposure to cats and puppies (physical contact, having been within one 

metre of the animal, or the animal in the household within the last 4 weeks) was statistically 

associated with AGI outcomes.  This association was also reported in a similar burden of AGI 

study in Canada [76] and Chile [18].  Cats and dogs are known to sometimes asymptomatically 

carry several pathogens that could cause AGI symptoms in humans, including Giardia, 

Cryptosporidium, and Campylobacter [77–83].  While the frequency of zoonotic transmission of 

these pathogens from cats and dogs to humans remains unclear [78, 80, 82, 84, 85], it is 

generally recommended that pet owners, especially immune-compromised individuals, 

households with young children, and malnourished individuals [86], restrict pets from food 

preparation areas [78], minimize pet density in houses [79], and practice good hand washing 

behaviours after handling pets, cleaning cages/carriers, and cleaning litter trays [78, 82, 86].  We 

did not test cats or dogs in this study for fecal shedding of AGI pathogens, nor were data on cat 

and dog exposure captured in other burden of AGI studies in North America [7, 8, 14, 56, 87]. 

Therefore, we do not know whether cats and dogs were actually involved in exposure of 

participants of this study to agents of AGI, or if this exposure factor is a surrogate for other risk 

factors. Further research should examine the potential for cats, dogs, and other domestic pets to 

be reservoirs of agents of human AGI-related infection in Inuit communities, but also in North 

America in general. 
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In Iqaluit, not washing the kitchen countertop with soap after preparing retail or country meat 

increased the odds of AGI.  This finding is consistent with past research that identified kitchen 

countertops as an important source of foodborne illness [88–90], which suggests that washing the 

counter top after preparing meat reduces the risk of exposure to foodborne pathogens [88, 91]. 

While some other studies suggest that washing with soap does not significantly decrease 

contaminants on surfaces and suggests that disinfectants are required [92], it seems prudent to 

practice good kitchen hygiene when handling potentially contaminated food products, such as 

raw meat.  We also found that the odds of AGI significantly increased if the person responsible 

for food preparation in the house was employed (either part-time or full-time), which could be 

explained by employment limiting time available for proper food safety practices, higher income 

leading to more risky food consumption behaviours [93–95], or employment limiting access to 

the land for country food resulting in increased retail food consumption. Results from the 

univariable analysis also indicated that higher levels of education and higher monthly 

expenditures were statistically associated with higher odds of AGI; however, this association was 

not significant in the final model.  Past research suggests that those with higher levels of 

education and income are less likely to wash countertops after preparing meat and practice other 

good food preparation techniques in the kitchen than those with lower levels of education and 

income [93–95].  These studies posit that those with higher levels of education and income are 

more likely to have higher knowledge regarding safe food handling practices and behaviours, but 

still partake in the risky behaviour.  The reasons for these trends might be due to cultural 

influences or social norms [93], but are not clear and warrant future research.  Interventions 

should not only communicate that certain behaviours can increase the risk of foodborne disease 

(i.e. perceived susceptibility), but also focus on changing how people evaluate the consequence 
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of the risk (i.e. change the perceived severity of disease, and change the perceived benefits and 

barriers to action) [93, 96].  Alternatively, not washing the countertop with soap might be 

explained by the transition in diet and food handling practices in the Arctic.  A rapid shift in diet 

from predominantly eating country foods (e.g. caribou, seal, walrus, whale) to food purchased at 

retail stores (e.g. chicken, beef, pork) has been documented in most Inuit communities [97, 98].  

This transition in diet also requires a shift in food preparation and handling techniques.  For 

example, in Iqaluit country meats are commonly prepared on pieces of cardboard on the floor 

and consumed raw or frozen; after which, the cardboard is disposed rather than washing and 

reusing it.  Conversely, chicken, beef, and pork is prepared on the countertop and eaten cooked.  

In Iqaluit, however, 24% of survey respondents did not report washing the kitchen countertop 

with soap after preparing meat, and was associated with increased odds of AGI.  Innovative and 

effective public health campaigns in Iqaluit are currently focused on improving nutrition and are 

promoting recipes that focus on how to prepare healthy store-bought western food. Our study 

findings suggest that it may also be useful to integrate messages that promote safe food handling 

practices for retail food in general, as well as specific messages regarding retail meats into these 

public health campaigns. Further research is required to adequately understand the knowledge, 

attitudes, and behaviours regarding country and retail food handling and safety in the North to 

develop and implement effective public health planning and programming.  

 

In Rigolet, drinking tap water was associated with significantly reduced odds of AGI. 

Furthermore, the method of water storage, perceived quality of drinking water, and drinking 

untreated brook water was associated with increased odds of AGI in the univariable models; 

however, they were not significant in the final model. The concern regarding drinking water 
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safety in Rigolet and Iqaluit is not unique in the North; indeed, several other Inuit communities 

face water-related challenges in terms of the provision of safe municipal drinking water [99], 

effects of climate change and high impact weather events on drinking water safety [28, 100], and 

the preference of many residents to seek alternative drinking water sources including brooks, 

streams, ice, and snow [99].  In using these alternative sources of drinking water, residents store 

drinking water in plastic containers.  Research investigating water container contamination has 

conflicting findings; some research has found drinking water collection and storage containers to 

be contaminated with waterborne pathogens [101], while another study in an Aboriginal 

community did not find significant levels of contamination [102].  Further research should 

specifically investigate the fraction of AGI attributable to drinking water, the temporal 

relationship between weather patterns, water quality, and AGI, as well as water container usage, 

cleaning, and safety in Northern communities.  

 

This study had several limitations that are not uncommon among burden of AGI studies. First, 

this study was done in two Inuit communities, which might not be generalizable to the rest of the 

Nunatsiavut region, Nunavut Territory, or Inuit communities in general, and underscores the 

need for studies in other regions and communities of Arctic Canada.  Second, this study was 

conducted at two points in time during the year, which could result in an over or under-estimate 

of the annual incidence of AGI.  Collecting data longitudinally over an entire year or multiple 

years would enable more accurate estimates of AGI incidence.  Third, while we excluded cases 

of AGI that were due to diagnosed chronic conditions, those cases with undiagnosed AGI-related 

chronic conditions might have been misclassified as a case.  Finally, while we attempted a 

census sample in Rigolet, the sample size was relatively small for statistical modelling. 
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CONCLUSION 

This study estimated AGI incidence at the community level in Rigolet and Iqaluit, and found a 

higher estimated incidence of AGI in these communities compared to other similar Canadian 

studies.  Several factors were associated with increased odds of AGI, including food sources, 

water sources, animal exposure, over-crowding, and food safety practices.  Information on this 

increased incidence of AGI and these potential AGI risk factors offers important information for 

public health planning, prioritization, and programming in Inuit regions.  While this research 

estimates the incidence and potential risk factors of AGI in Rigolet and Iqaluit, the improved 

understanding of AGI experienced at the community-level in a Canadian Aboriginal community 

sheds light on the need to better understand the burden of AGI in sub-sets of the population that 

might be at higher risk of AGI, including Aboriginal populations.   
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TABLES 

 

Table 3.1.  Demographics of Rigolet and Iqaluit based on the 2011 Census, as well as the 
September 2012 and May 2013 survey respondents in Rigolet, Nunatsiavut,  and Iqaluit, 
Nunavut, Canada in September 2012 and May 2013. 

  RIGOLET  IQUALUIT 
Variable  Rigolet 

2011 
Census 

No. (%) 

September 
Survey 

Participants 
No. (%) 

May Survey 
Participants 

No. (%) 

 Iqaluit 2011 
Census 

No. (%) 

September 
Survey 

Participants 
No. (%) 

May Survey 
Participants 

No. (%) 

Sex  n = 305 n = 226 n = 236  n = 6,695 n = 532 n = 522 
Male  160 (52.5) 109 (48.2) 117 (49.6)  3,400 (50.8) 207 (38.9)* 221 (42.3)* 
Female  145 (47.5) 117 (51.8) 119 (50.4)  3,295 (49.2) 325 (61.1)* 302 (57.7)* 
         
Age  n = 305 n =226 n = 236  n = 6,710 n = 529 n = 522 
0-9  40 (13.1) 38 (16.8) 43 (18.2)  1,150 (17.1) 44 (8.2)* 52 (10.0)* 
10-14  15 (4.9) 17 (7.5) 19 (8.1)  450 (6.7) 13 (2.5)* 25 (4.8)  
15-19  15 (4.9) 10 (4.4) 12 (5.1)  515 (7.7) 20 (3.8)* 21 (4.0)* 
20-24  25 (8.2) 10 (4.4) 10 (4.2)  560 (8.2) 32 (6.1) 38 (7.3) 
25-64  180 (59.0) 134 (59.3) 139 (58.9)  3,870 (57.7) 382 (72.2)* 364 (69.7)* 
65-69  10 (3.3) 6 (2.7) 6 (2.5)  80 (1.2) 17 (3.2)* 9 (1.7)   
70+  20 (6.6) 11 (4.9) 7 (3.0)  85 (1.3) 21 (4.0)* 13 (2.5) * 
         
Aboriginal   n = 270 n = 226 n = 236  n = 6,085 n = 531 n = 522 
Aboriginal  250 (92.6) 216 (95.6) 226 (95.8)  3650 (60.0) 362 (68.2)* 332 (63.6) 
Non-
Aboriginal 

 20 (7.4) 10 (4.4) 10 (4.2)  2435 (40.0) 169 (31.8)* 190 (36.4) 

* proportion per category significantly different (p<0.05) from all other categories combined using Pearson chi-square test. 
 

 

Table 3.2.  Estimates of acute gastrointestinal illness (AGI) estimated incidence in Rigolet, 
Nunatsiavut and Iqaluit, Nunavut, Canada in September 2012 and May 2013. 

AGI Estimated Incidence  RIGOLET  IQALUIT 
  September May  September May 
Study AGI Case Definition*       
14-day Prevalence  13.5% 13.8%  13.7% 10.6% 
Estimated Annual Incidence Rate (episodes/person/year)  3.8 3.9  3.8 2.8 
Estimated Age-adjusted Annual Incidence Rate 
(episodes/person/year) 

 3.6 4.1  4.1 2.8 

Estimated Annual Incidence Proportion  97.7% 97.9%  97.8% 94.2% 
       
International AGI Case Definition**       
14-day Prevalence  8.1% 10.0%  10.1% 8.4% 
Estimated Annual Incidence Rate (episodes/person/year)  2.2 2.7  2.8 2.3 
Estimated Age-adjusted Annual Incidence Rate 
(episodes/person/year) 

 
1.9 3.1  3.6 2.2 

Estimated Annual Incidence Proportion  93.5% 93.5%  89.8% 89.8% 
*Study AGI Case Definition: Any diarrhea and/or vomiting not due to pregnancy, drugs or alcohol, medication or 
diagnosed chronic conditions. 
** International AGI Case Definition: 3+ diarrhea and/or vomiting not due to pregnancy, drugs or alcohol, medication or 
diagnosed chronic conditions [103]. 
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Table 3.3.  A summary of the results from the univariable logistic regression (for those variables 
with p<0.20) and final multivariable exact logistic regression model results, examining the 
effects of predictor variables on the odds of acute gastrointestinal illness in Rigolet, Nunatsiavut, 
in September 2012. 
 

 
RIGOLET 
SEPTEMBER MODEL 

n Univariable Results  Multivariable 
Model Results 

 Odds 
Ratio 

P Confidence 
Interval (95%) 

 Odds 
Ratio 

P Confidence 
Interval 

(95%) 
Homeless person staying in the 
house 

                

No 182 referent        referent       
Yes 38 6.17 0.022 1.30 - 29.23  3.78 0.006 1.31 - 10.69 
           
Visited cabin in past month                 
No 74 1.94 0.100 0.89 - 4.23  3.01 0.037 1.00 - 9.31 
Yes 152 referent     referent    
           
Weekly amount spent on obtaining country food               
Low (under $150) 89 referent        referent       
Medium ($150-$300) 87 1.68 0.320 0.60 - 4.70  2.40 0.118 0.73 - 8.56 
High (over $300) 35 3.08 0.062 0.94 - 10.06  6.61 0.006 1.46 - 32.23 
           
Storage of drinking water          - - - - 
Container in the fridge 122 referent     - - - - 
Container outside of the fridge 51 2.71 0.077 0.90 - 8.20  - - - - 
No storage 47 3.76 0.028 1.15 - 12.24  - - - - 
           
Exposure to cats in past month           
No 159 referent     - - - - 
Yes 62 1.83 0.200 0.71 - 4.73  - - - - 
           
Perceived quality of drinking water          
Very poor or poor 32 2.85 0.157 0.67 - 12.17  - - - - 
Fair, good, or very good 
 

187 referent     - - - - 
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Table 3.4.  A summary of the results from the univariable logistic models (for those variables 
with p<0.10) and final multivariable exact logistic regression model, examining the effects of 
predictor variables on acute gastrointestinal illness in Iqaluit, Nunavut, in September 2012. 
 

 
IQALUIT 
SEPTEMBER 
MODEL 

n Univariable Logistic Results  Multivariable 
Exact Logistic Model Results 

 Odds 
Ratio 

P Confidence 
Interval 

(95%) 

 Odds 
Ratio 

P Confidence 
Interval (95%) 

Country fish consumption               
Less than half of meals 458 referent        referent       
Half or more of meals 64 2.44 0.006 1.30 - 4.60  3.26 0.001 1.54 - 6.70 
           

Exposure to Cats                 
No 436 referent     referent       
Yes 90 2.35 0.003 1.33 - 4.16  2.07 0.023 1.06 - 3.95 
           

Employment status                 
Not Employed 217 referent        referent       
Employed 306 2.13 0.008 1.22 - 3.73  2.12 0.016 1.13 - 4.13 
           

Washing counter with soap               
No 102 2.38 0.002 1.37 - 4.10  1.95 0.024 1.03 - 3.59 
Yes 418 referent     referent    
           

Car ownership           
No 262 referent     - - - - 
Yes 256 1.76 0.032 1.05 - 2.94  - - - - 
           

Perceived quality of drinking water         
Very poor or poor 37 2.14 0.061 0.96 - 4.74  - - - - 
Fair, good, or very good 482 referent     - - - - 
           

Number of days leftovers are kept         
1 day 71 referent         
2 days 300 1.23 0.060 0.96 - 6.57      
3 days or more 148 1.02 0.205 0.70 - 5.44      
           

Type of house           
Public housing 194 referent     - - - - 
Rented 199 2.02 0.024 1.10 - 3.71  - - - - 
Owned 126 1.85 0.078 0.93 - 3.65  - - - - 
           

Monthly living expenses          
Low ($500 or less)  135 referent     - - - - 
Medium ($501-$1,700) 166 2.32 0.032 1.08 - 5.01  - - - - 
High ($1,701 or more) 226 2.37 0.022 1.13 - 4.95  - - - - 
           

Education level of person responsible for food preparation in the 
home 

    

No formal schooling 53 referent     - - - - 
Elementary completed 145 0.95 0.919 0.32 - 2.79  - - - - 
High school completed 95 1.66 0.359 0.56 - 4.89  - - - - 
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Table 3.5.  A summary of the results from the univariable logistic regression (for those variables 
with p<0.20) and final multilevel multivariable logistic regression model results (controlling for 
clustering at the household level), examining the effects of predictor variables on the odds of 
acute gastrointestinal illness in Rigolet, Nunatsiavut, in May 2013. 

 
RIGOLET 
MAY MODEL 

n Univariable  
Results 

 Multivariable 
Model Results 

 Odds 
Ratio 

P Confidence 
Interval (95%) 

 Odds 
Ratio 

P Confidence 
Interval (95%) 

Exposure to a puppy in past month               
No 219 referent     referent    
Yes 13 6.20 0.002 1.93 - 19.87  16.16 0.029 1.32 - 197.63 
           

Tap water consumption in past two weeks           
No 125 2.77 0.015 1.22 - 6.30  3.74 0.036 1.09 - 12.81 
Yes 111 referent     referent    
           

Age Group           
0-19 74 referent     referent    
20-55 119 2.50 0.061 0.96 - 6.54  4.57 0.023 1.23 16.97 
Over 55 43 1.57 0.478 0.45 - 5.51  2.89 0.242 0.49 16.93 
           
           

Consumption of raw or undercooked retail eggs in the past month     
No 147 referent     - - - - 
Yes 85 2.17 0.045 1.02 - 4.60  - - - - 
           

Visited a cabin in past month         
No 110 2.60 0.088 0.87 - 7.82  - - - - 
Yes 126 referent     - - - - 
           

Visited another community in past two weeks        
No 161 referent     - - - - 
Yes 75 2.15 0.049 1.00 - 4.58  - - - - 
           

Weekly amount spent on retail food        
Less than $150 44 referent     - - - - 
$150-$300 154 1.32 0.634 0.42 - 4.13  - - - - 
Over $300 31 4.18 0.030 1.15 - 15.21  - - - - 
           

Primary source of drinking water in past two weeks       
Tap water 93 referent     - - - - 
Brook water 14 2.86 0.160 0.66 - 12.43  - - - - 
Bottled water 124 2.23 0.070 0.94 - 5.29  - - - - 
           

Consumption of brook water in past two weeks      
No 178 referent     - - - - 
Yes 53 1.96 0.103 0.87 - 4.38  - - - - 
           

Storage of drinking water         
Container in the fridge 100 0.44 0.064 0.18 - 1.05  - - - - 
Container outside of the fridge 56 referent     - - - - 
No storage 75 0.33 0.029 0.12 -  0.89  - - - - 
           

Quantity of tap water consumed yesterday        
None of water consumed 125 3.05 0.021 1.19 - 7.88  - - - - 
Some or most of water 
consumed 

26 1.88 0.399 0.43 - 8.16  - - - - 

All of the water consumed 85 referent     - - - - 
           

Exposure to dogs in past month         
No 62 referent     - - - - 
Yes 172 2.15 0.136 0.79 - 5.85  - - - - 
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Table 3.6.  A summary of the results from the univariable exact logistic models (for those 
variables with p<0.20) and final multivariable exact logistic regression model, examining the 
effects of predictor variables on acute gastrointestinal illness in Iqaluit, Nunavut, in May 2013. 
 
IQALUIT 
MAY MODEL 

n Univariable Exact Logistic Results  Multivariable 
Exact Logistic Model Results 

 Odds 
Ratio 

P Confidence 
Interval (95%) 

 Odds 
Ratio 

P Confidence 
Interval (95%) 

Homeless person staying in the house           
No 305 referent           
Yes 205 2.29 0.005 1.24 - 4.29  2.05 0.016 1.09 - 3.88 
           

Pet Ownership           
No 314 referent     - - - - 
Yes 196 1.49 0.181          0.81 - 2.75  - - - - 
           

Over-crowding           
No 388 referent     - - - - 
Yes 124 1.55 0.175 0.78 - 2.97  - - - - 
         

Pet Ownership x Over-crowding         
Pets + No over-crowding   - - - -  referent    
Pets + Over-crowding  - - - -  3.19 0.010 1.32 - 7.72 
           

Pet Ownership x Over-crowding         
No pets + No over-crowding  - - - -  referent    
Pets + Over-crowding    - - - -  2.87 0.010 1.29 - 6.38 
           
           

Country meat consumption         
Less than half of meals 414 referent     - - - - 
Half or more of meals 95 1.91 0.059 0.93 - 3.77  - - - - 
           

Consumption of dried meat          
No 347 referent     - - - - 
Yes 164 1.72 0.086 0.92 - 3.19  - - - - 
           

Sex           
Male 218 referent     - - - - 
Female 294 1.65 0.109 0.87 - 3.23  - - - - 
           

Perceived quality of drinking water         
Very poor or poor 32 2.22 0.118 0.71 - 5.92  - - - - 
Fair, good, or very good 468 referent     - - - - 
           

Exposure to Working Dog          
No 493 referent     - - - - 
Yes 19 2.41 0.123 0.56 - 7.98  - - - - 
           

Municipal Water Supply          
Tap Water 420 2.14 0.126 0.82 -  7.10  - - - - 
Trucked Water 88 referent     - - - - 
           

Weekly amount spent on retail food         
Under $300 266 referent     - - - - 
$301+ 231 1.61 0.132 0.85 - 3.08  - - - - 
           

Exposure to cats           
No 423 referent     - - - - 
Yes 89 1.64 0.178 0.77 - 3.31  - - - - 
           

Washing hands before food preparation         
No 140 1.55 0.192 0.80 - 2.92  - - - - 
Yes 370 referent     - - - - 
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FIGURES 

Figure 3.1. A map of Labrador, highlighting the five communities in the Nunatsiavut Land Claim 
Settlement Region. 
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CHAPTER FOUR:   

HEALTHCARE UTILIZATION IN TWO INUIT COMMUNITIES: ACUTE 

GASTROINTESTINAL ILLNESS IN RIGOLET AND IQALUIT, 

CANADAiii 

 

ABSTRACT  

Objectives:  This study examined the prevalence and factors associated with healthcare 

utilization for acute gastrointestinal illness (AGI) in two Inuit communities: Rigolet, 

Nunatsiavut, and Iqaluit, Nunavut. 

Methods:  Retrospective cross-sectional surveys were conducted in each community in 

September 2012 and May 2013.  Exact logistic regression identified potential factors associated 

with healthcare utilization and taking over-the-counter medication (OTC) for AGI symptoms. 

Results:  In Rigolet, 6.7% and 3.1% of AGI cases utilized healthcare services in September and 

May, respectively.  In Iqaluit, 15.3% and 19.2% of AGI cases utilized healthcare services in 

September and May, respectively.  In Iqaluit, missing traditional activities due to illness and low 

food security levels significantly increased the odds of utilizing healthcare services (p<0.05).  In 

Rigolet and Iqaluit, having AGI secondary symptoms significantly increased the odds of taking 

OTC medication (p<0.05); in Iqaluit, having Aboriginal identity significantly decreased the odds 

of taking OTC medication (p<0.05).   

Conclusions:  Despite a higher reported prevalence of AGI, healthcare utilization and taking 

OTC for AGI were lower in Rigolet and Iqaluit than that reported elsewhere in Canada.  This 

                                                
iii Article Authorship:  Harper, Sherilee L.; Edge, Victoria L.; Ford, James; Thomas, Kate; Pearl, 
David; IHACC Research Group; Rigolet Inuit Community Government; McEwen, Scott A. 
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study highlights the importance of understanding Aboriginal healthcare utilization to enhance 

medical service provision and to inform public health surveillance. 

 

INTRODUCTION  

Globally, there are substantial disparities in health outcomes between Aboriginal and non-

Aboriginal peoples [1–4].  Often linked to poor social determinants of health, disparities in 

Aboriginal health outcomes span most indicators of health and wellbeing, including higher rates 

of infant and child mortality, maternal morbidity and mortality, larger infectious disease burdens, 

higher rates of malnutrition, shorter life expectancies, increasing incidences of chronic diseases, 

high burden of disease caused by environmental contamination, and social problems and mental 

health challenges related to colonization [2, 5–7].  As such, researchers, practitioners, and policy-

makers aim to develop innovative, culturally appropriate, and locally relevant public health 

interventions and medical services in an attempt to reduce these gaps.  Despite many 

improvements over the past 50 years, the disparities in Aboriginal health outcomes remain.  

 

Contributing to poor health outcomes in some Aboriginal communities is the lower healthcare 

access and utilization among Aboriginal populations globally [8].   For instance, in Canada in 

2000-2001 many indicators of utilization, access, and quality of healthcare services were 

significantly lower in Aboriginal populations: the number of people visiting a physician was 

significantly lower, perceived healthcare service accessibility was significantly lower, and 

reported unmet healthcare needs was significantly higher for Aboriginal people in comparison to 

non-Aboriginal people [9].  Considering these inequities in healthcare, it is important to better 



 137 

understand Aboriginal healthcare utilization to inform and further develop interventions and 

medical services that are accessible, high quality, and reflect demand.   

 

In the case of acute gastrointestinal illness (AGI), healthcare utilization research has informed 

public health surveillance and medical services at national and regional levels scales [10–17].  

Surveillance systems for AGI, however, can be limited by the under-reported nature of this 

illness, with some studies estimating over 300 cases of AGI occurring at the community level for 

every case of AGI captured by a surveillance system [10, 12, 17, 18].  In response, research has 

examined the community-level burden of AGI to understand what factors are associated with 

AGI healthcare utilization, as well as the similarities and differences between the features of 

cases captured by health systems compared to those cases that are not captured [10–17].  This 

type of information is valuable to inform and improve medical service provision, as well as 

public health planning, programming, monitoring, and practice. 

 

Burden of AGI research is typically conducted at the national or regional level, and generally has 

not extended to sub-populations experiencing disparities in health outcomes, including 

Aboriginal peoples.  In Canada, data captured in clinic records and surveillance systems suggest 

little difference between reported AGI rates in northern Aboriginal communities compared to 

non-Aboriginal communities [19–22]; however, this difference is likely due to under-reporting 

because the annual incidence of self-reported AGI at the community-level was higher in two 

northern Aboriginal communities compared to studies in non-Aboriginal communities (Chapter 

3).  This contradiction between the relatively low incidence of AGI captured by surveillance 

systems and the relatively high incidence reported at the community-level has implications for 
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adequate AGI healthcare and public health.  Therefore, this study aimed to (1) describe 

symptoms, severity, and duration of AGI at the community-level, (2) compare cases captured 

and not captured by the healthcare system, (3) explore the level of under-reporting to better 

understand regional surveillance estimates, and (4) identify factors potentially associated with 

healthcare utilization for AGI symptoms in two Inuit communities: Rigolet, Nunatsiavut, and 

Iqaluit, Nunavut. 

 

METHODS 

Study Locations 

In Canada, there are three groups of Aboriginal peoples recognized by the Canadian 

Constitution: First Nations, Métis, and Inuit.  This study took place in two Canadian Inuit 

communities: Iqaluit, Nunavut and Rigolet, Nunatsiavut, Labrador.  Iqaluit, the capital city of 

Nunavut, is located on southern Baffin Island at the head of Frobisher Bay (Figure 4.1). There 

are 6,699 residents in the city, primarily of Aboriginal decent (62%) [23] who are involved in a 

range of occupations, but traditional subsistence activities (e.g. hunting and fishing) remain 

highly valued for cultural and practical reasons [24].  In Iqaluit, the Qikiqtani General Hospital is 

staffed with physicians, nurses, medical radiation technologists, interpreters, and housekeeping 

staff.  The hospital in-patient unit has 35 beds and offers a range of services including emergency 

care, out-patient care, surgeries, 4 birthing rooms, diagnostic imaging, blood testing lab, and x-

ray services. There is also a Public Health Centre offering family services, health promotion and 

protection, and injury prevention programs and services.  Patients requiring more specialized 

services are flown to Ottawa or Yellowknife for treatment.  Healthcare services are paid by the 

Government of Nunavut’s Nunavut Health Care Plan for all residents, and the services not 
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covered by the Territorial Plan are paid by the Non-insured Health Benefits Program, as well as 

the Extended Health Benefits Program for Inuit beneficiaries which is paid by the Federal 

Government and administered by the Territory. 

 

Rigolet, Nunatsiavut is a small Inuit community located on the north-east coast of Labrador 

(Figure 4.1), with approximately 306 residents, [25] 94% of whom identify as Aboriginal [23].  

Traditional activities, including hunting, trapping, gathering, and fishing remain a substantial 

aspect of subsistence living, and, importantly also contribute to health and wellbeing.  Primary 

healthcare services are provided by the Labrador Grenfell Health Authority, Government of 

Newfoundland and Labrador, while public healthcare services are provided by the Department of 

Health and Social Development, Nunatsiavut Government.  In Rigolet, there are two resident 

regional nurses, one personal care attendant, and a visiting physician (once every 6 weeks).  The 

clinic has one holding bed, basic trauma and resuscitation equipment, and a defibrillator.  When 

necessary, patients are medically evacuated by air to the Labrador Health Center in Goose Bay, 

Labrador.  Medical services are paid for by the Province of Newfoundland and Labrador’s 

Medical Care Plan, as well as the Non-insured Health Benefits Plan for Inuit beneficiaries which 

is paid by the Federal Government and administered by the Nunatsiavut Government. 

 

Data Collection 

Retrospective cross-sectional surveys were conducted in Rigolet, Nunatsiavut and Iqaluit, 

Nunavut in September 2012 and May 2013.  The survey design, survey dates, questionnaire 

development, questionnaire pre-testing, sample size calculations, sampling frames, and survey 

administration are described in detail elsewhere (Chapter 3).  But, briefly, the case definition 
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used for AGI included self-reported vomiting and/or diarrhea in the past 14 days, excluding 

vomiting or diarrhoea due to pregnancy, medication use, alcohol/drug use, or a diagnosed 

chronic condition [26].  In an attempt to capture incident cases, participants were asked to 

provide the date that their most recent episode of AGI started.  If the date of AGI symptom onset 

was prior to the 14-day recall period, the case was excluded.  Cases were excluded if the 

participant believed that their recent AGI symptoms were due to pregnancy, medication use, 

alcohol/drug use, or diagnosed chronic conditions (e.g. colitis, diverticulitis, Crohn's disease, 

irritable bowel syndrome, or other diagnosed chronic conditions).  Cases were defined as mild 

(less than 3 loose stools and/or a single episode of vomiting in one day or less), moderate (3 or 

more loose stools and/or 2 or more episodes of vomiting, lasting for less than 1 day), and severe 

(3 or more loose stools and/or 2 or more episodes of vomiting, lasting for more than 1 day) [27].  

The following data were also gathered: primary and secondary symptoms, consulting a nurse or 

physician, prescribed and over-the-counter medication (OTC) use, consulting a Inuit traditional 

healer, traditional Inuit medication use (e.g. local herbs and teas), traditional Inuit healing (e.g. 

use of country foods), socio-economic indicators (e.g. over-crowding, food security status 

calculated using the 18-item United States Department of Agriculture (USDA) Food Security 

Survey Module), and demographic information [28, 29].   

 

In Rigolet, a census sample was attempted; every individual in every household who was in the 

community during the study period was invited to participate.  In Iqaluit, a target sample size of 

425 randomly selected participants for each survey was calculated.  The private and confidential 

questionnaire was administered in person by trained local community personnel using iPads (© 

2013 Apple Inc.) in the language preferred by the participant, including English or Inuttitut in 
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Rigolet, and English, French, or Inuktitut in Iqaluit. All ages were eligible to participate, and for 

participants under 12, the parent could act as a proxy respondent.  A research licence was 

obtained from the Nunavut Research Institute and the study protocol was approved by the 

Research Ethics Boards at the University of Guelph and McGill University, Health Canada 

Research Ethics Board, and the Nunatsiavut Government Research Advisory Committee. 

 

Data Analysis 

The demographics of the study populations were compared to Canadian census data using chi-

square tests.  Data were exported from iSurvey© software into Excel® (version 14.2.5) and all 

analyses were conducted using Stata IC (version 11.2).  Participants responding “unsure” or 

“refused to answer” were excluded from the analysis of that question.  Only data from 

individuals fitting the case definition of AGI were included in the analyses.  Crude estimates of 

under-reporting were calculated following methods reported in previous AGI studies (Eq 1) [30] 

and data from the Canadian Notifiable Disease Surveillance System from 2005-2008 [31]. 

 

Eq 1. underreporting multiplier = 

annual incident rate x population size x 0.75
average laboratory confirmed enteric cases reported from 2005-2008 

 

 

The outcome variables were (a) visiting a health clinic or hospital and (b) taking OTC 

medications for AGI.  A series of exact logistic regression models using exact conditional Score 

test were conducted.  Those predictor variables with p<0.20 in the univariable models were 

further examined to assess the effects of potential confounders identified a priori: age group and 

gender in Rigolet, and age group, gender, and Aboriginal identity in Iqaluit (i.e. those identifying 
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as Inuit, First Nations, or Métis).  These variables were tested in a series of bivariable models 

(small sample size precluded full multivariable models).   Predictors remained in the bi-variable 

model if significant (p<0.05) or were considered as a confounder (e.g. inclusion resulted in more 

than a 30% change in the coefficient).  Collinearity of predictor variables was tested using 

Spearman rank correlation analysis, using a cut-point value of 70%.  For each model, a 

likelihood ratio test was conducted comparing full and reduced models. Finally, the fit of the 

model was assessed using Pearson and Deviance X2 tests, as well as visual examination of 

outliers, leverage, delta-beta, and delta-deviance residuals.   

 

RESULTS 

In Rigolet, a census was attempted, and a total of 226 questionnaires were completed in 

September and 236 in May, with a response rate of 92% (226/245) and 95% (236/249), 

respectively.  In Iqaluit, 532 (September) and 520 (May) randomly selected participants from 

randomly selected households completed the questionnaire, yielding response rates of 75% and 

55%, respectively.  The demographics of September and May survey participants were compared 

to the 2011 census.  In Rigolet, there were no significant differences in sex, gender, and 

Aboriginal identity between survey participants and the 2011 census (p>0.05).  In Iqaluit, 

compared to the census demographics, females, older people, and Aboriginal people (i.e. those 

identifying as Inuit, First Nations, or Métis) were over-represented in the September survey 

(p<0.05), and females and older people were over-represented in the May survey (p<0.05).  
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AGI Cases and Severity 

In September, 30 participants in Rigolet and 72 in Iqaluit reported AGI symptoms which fit the 

case definition; in May, 32 participants in Rigolet and 53 in Iqaluit reported AGI symptoms 

which fit the case definition (Table 4.1; Table 4.2). Only these AGI cases were considered in the 

analysis. 

 

In both communities, most cases were classified as severe (38-40% in Rigolet; 51% in Iqaluit), 

and cases seeking treatment were most often in the severe category (Table 4.1; Table 4.2).  In 

Iqaluit more women (67-68%) and Aboriginal people (70-82%) reported severe symptoms than 

men and non-Aboriginal people (Table 4.2).   The mean duration of illness was between 2.5-4.1 

days for severe cases in Iqaluit and Rigolet.  

 

Healthcare Utilization 

In Rigolet, it was rare for cases to visit the health clinic for their illness (2/30 in September and 

1/32 in May; Table 4.1, Figure 4.2).   Therefore, statistical analyses on healthcare utilization in 

Rigolet were precluded. 

 

In Iqaluit, some cases went to the hospital for treatment of their illness (11/72 in September and 

10/53 in May, Table 4.2, Figure 4.2).  In September in Iqaluit, missing traditional activities due 

to AGI symptoms and low food security status significantly increased odds of visiting the 

hospitals (p<0.05, Table 4.3).  In May in Iqaluit, taking OTC medication for AGI symptoms and 

having vomiting symptoms for more than 1 day significantly increased the odds of visiting the 

hospital (p<0.05, Table 4.3).  Age, sex, and ethnicity were not significantly associated with 
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visiting the hospital in these models (p>0.05), nor did they statistically confound the odds ratios 

of other significant predictors (Table 4.3). 

 

In Rigolet, of the 2 cases in September and 1 case in May that visited the clinic, none were asked 

to submit stool samples (Figure 4.2).  In Rigolet the annual incidence of AGI was estimated to be 

3.8 and 3.9 episodes per person per year in September and May, respectively (Chapter 3).  This 

annual estimate extrapolates to 1,920,782 and 1,971,329 cases in Newfoundland and Labrador, 

respectively. Considering the average reported number of reportable enteric, foodborne, and 

waterborne disease cases between 2005-2008 in Newfoundland and Labrador (average = 133.25 

cases/year) [31], we estimate a crude under-reporting multiplier of approximately 10,811 to 

11,095 in Labrador and Newfoundland.      

 

In Iqaluit, of the 11 cases who visited a clinic in September, 4 were asked to submit a stool 

sample and 2 complied.  Of the 10 cases who visited the hospital in May, 3 cases were asked to 

submit a stool sample and all complied (Figure 4.2). In Iqaluit the annual incidence of AGI was 

estimated to be 3.8 and 2.8 episodes per person per year in September and May, respectively.  

This annual estimate extrapolates to 112,001 and 61,895 cases in Nunavut, respectively. 

Considering the average reported number of reportable enteric, foodborne, and waterborne 

disease cases between 2005-2008 in Nunavut (average = 24.25 cases/year) [31], we estimate a 

crude under-reporting multiplier of approximately 2,552 to 3,463 in Nunavut.      
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AGI Treatment 

In Rigolet, some cases took OTC medications (Table 4.1). Extreme tiredness, chills, and muscle 

pain significantly increased the odds of taking OTC medication (p<0.05; Table 4.4).  In 

September, sex, age, and education level were not statistically associated with OTC medication 

use (p>0.05), nor did they statistically confound the odds ratios of other significant predictors.  

In May, sex and age were not statistically associated with OTC medication use (p>0.05); 

however, they had a statistical confounding effect on the association between taking OTC 

medication and chills and headache (p>0.05, Table 4.4). 

 

In Iqaluit, the majority of cases reported taking OTC medications for their illness and few cases 

reported taking traditional medicines (Table 4.2).  In September and May, primary and secondary 

symptoms, severity of AGI symptoms, and missing work due to AGI were associated with 

increased odds of taking OTC medication (p<0.05; Table 4.5, Table 4.6).  In September, when 

controlling for primary and secondary symptoms, the odds of taking OTC medication were 

higher for non-Aboriginal people than Aboriginal people (p<0.05; Table 4.5).  Age and sex in 

September, and age, sex, and Aboriginal identity in May were not significantly associated with 

using OTC medication in these models (p>0.05), nor did they confound the odds ratios of other 

significant predictors. 

 

DISCUSSION 

The proportions of AGI cases seeking medical services were 3.0-3.8 and 1.3-1.6 times lower in 

Rigolet and Iqaluit, respectively, than other studies in Canada following a similar study design 

[28, 29, 32].  Compared to international research using similar study designs, these proportions 
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were also lower than reported in Chile [33], Argentina [34], New Zealand [16], Italy [13], Cuba 

[35], Poland [30], USA [12, 32], Hong Kong [36], Australia [32, 37], and Ireland [32]; but, 

higher than that reported in Denmark [38] and the Netherlands [15].   Similarly, the proportions 

of cases taking OTC medication for their illness were 2.1-2.3 and 1.2-1.4 times lower in Rigolet 

and Iqaluit, respectively, compared to elsewhere in Canada [10, 32].  It is important to note, 

however, that these international studies were not conducted in small, remote communities with 

strong connections to the land.  Therefore, these differences in healthcare service and OTC 

utilization for AGI is likely a function of the unique cultural, historical, socio-economic, 

healthcare provision, and geographical attributes of the North.   

 

The trend of lower healthcare utilization in this study is similar to that reported in other research 

in Canada, USA, New Zealand, and Australia, which found significantly lower healthcare access 

and utilization rates (e.g. physician visits, appointments with specialists, and diagnostic 

procedures) in Aboriginal populations compared to non-Aboriginal communities in the same 

country [8, 39, 40]; however, the reverse has been reported for hospitalization rates and 

hospitalization length of stay [6],  There are unique barriers to providing accessible and high 

quality healthcare in northern Aboriginal communities, including the remote locations of small 

communities, the high cost of providing services, jurisdictional issues and fragmentation, 

recruiting and retaining staff, and the disproportionately higher poor health outcomes [5, 6, 8, 20, 

40–42]. Furthermore, there are unique factors that influence healthcare utilization and demand in 

Aboriginal communities, including the social and financial costs of leaving the community for 

specialized services, cultural differences, language barriers, racism, and difficulties associated 

with travel [5, 8, 21, 22, 39–41, 43, 44]. These factors may have contributed to lower AGI-
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related healthcare utilization in this study, which warrants further investigation in order to 

improve the accessibility and suitability of healthcare provision in the north.  Moreover, while 

fewer cases sought medical services in this study compared to national estimates, the cost of 

healthcare provision in the north is substantially higher due to the remote geography, limited 

human and physical resources, and, for more severe AGI cases, the cost of travel for specialized 

services.  Thus, future research should examine the economic costs of AGI on the healthcare 

system and the northern economy. 

 

Unlike other studies [13, 30, 32, 45], age, gender, and secondary symptoms were not associated 

with healthcare utilization for AGI in this study.  This finding could be attributable to cultural 

differences in perceptions of AGI severity and perceived benefits and barriers to treatment, and 

warrants future research.  In Iqaluit, lower socio-economic levels (e.g. low food security status, 

low education levels) were associated with increased odds of seeking medical treatment for AGI, 

regardless of Aboriginal identity.  Since those with lower socio-economic levels were more 

likely to visit the hospital for their illness than those with higher socio-economic levels, this 

could suggest that those with lower socio-economic levels are over-represented in AGI data 

captured by Iqaluit health systems, patient records, and surveillance systems. This association 

reflects previous research, which found associations between lower socio-economic levels and 

higher number of visits with physicians, hospitalizations, and longer length of hospitalizations 

[46–48].  These studies hypothesized that this association was due to the poorer health status of 

those with lower socio-economic levels; however, in other studies, even after controlling for 

need or disease prevalence, those with lower socio-economic levels still had higher rates of 
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healthcare utilization [49–51].  Thus, the reasons for these associations between socio-economic 

levels and healthcare utilization remain unclear and merit further research.  

 

Taking OTC medication to treat AGI symptoms is not uncommon in Canada; indeed, previous 

research indicated that sales rates of OTC medication (e.g. non-prescribed anti-diarrheal and 

anti-nauseants) reflect the occurrence of AGI at the community-level [52].  Non-Aboriginal 

residents in Iqaluit were more likely to treat AGI secondary symptoms with OTC medication 

than Aboriginal residents.  This could be explained by differential factors influencing the access, 

demand, and use of OTC medication.  For example, Australian research suggested that access 

and use of medication in general was restricted by poverty, accessibility, racism, and increased 

mobility in Aboriginal communities [53].  Moreover, there could be differences in knowledge, 

attitudes, and beliefs regarding OTC treatment of AGI symptoms between Aboriginal and non-

Aboriginal people.  For instance, for some Inuit, health and treatment tends to combine 

traditional health belief systems with Western medicine, whereby it is believed by some Inuit 

that some illnesses are best treated by traditional health systems and others by the Western 

medical system [54].  In the case of diarrhea in north Baffin Island, Inuit community members 

described two treatments for diarrhea [54].  Diarrhea, flatulence, and lower stomach pain were 

treated by eating raw seal meat with seal oil and no retail food until a day or two after the 

symptoms subside.  But, if the diarrhea was perceived to be associated with infectious disease or 

fever, the symptoms were treated by Western medicine [54].   Similar views could be held by 

some Inuit in Iqaluit, resulting in the differential use of OTC medications observed between 

Aboriginal and non-Aboriginal people in that community.  For instance, Iqaluit Inuit might not 

perceive benefits in using Western OTC medication for AGI symptoms.  Alternatively, this 
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association could be due to misclassification bias.  In Iqaluit, the Non-Insured Health Benefits 

Program available to Inuit beneficiaries often requires a prescription for OTC medication, 

perhaps discouraging its use.  In Iqaluit, only 8 cases reported taking prescribed medication, and 

there was no significant association between taking prescription medication and Aboriginal 

identity.  

 

While few Aboriginal participants reported using OTC medication in Iqaluit, in both Iqaluit and 

Rigolet very few cases reported using traditional medicine to treat AGI symptoms.  This could 

suggest that in Iqaluit, some Inuit are not using OTC medication, nor are they using traditional 

Inuit medicine for AGI symptoms.  Perhaps Inuit traditional remedies are no longer regularly 

used for AGI in these two communities; indeed, some researchers suggest that “Inuit traditional 

medicine has now all but disappeared” in the Canadian Arctic [55].   Others suggest that 

traditional medicine practices and beliefs still exist [56], including the previously-mentioned use 

of seal meat and oil by Baffin Island Inuit [54] and medicinal plants [57] to treat AGI symptoms.  

While there seems to be lack of agreement in the literature on the extent of use of Inuit 

traditional medicine [54–57], these differences in use of traditional medicine could be due to 

variations among and within the remote communities.  For instance, in the Aboriginal Peoples 

Survey (2006), the availability of traditional Inuit medicine was reported by only 11% of 

respondents in Nunatsiavut, but 16% of participants in Nunavut [58].  Considering the higher 

availability of traditional medicine reported in Nunavut [58], the low number of respondents 

reporting the use of Inuit traditional medicine to treat AGI symptoms in Iqaluit could reflect 

response bias or the more ‘urban’ nature of Iqaluit compared to the other small communities in 
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Nunavut.  Thus, further studies examining Aboriginal knowledge, attitudes, and beliefs regarding 

Western and traditional healthcare utilization at local or regional scales are warranted. 

 

Based on the low number of cases seeking healthcare for AGI symptoms, AGI in Rigolet and 

Iqaluit is likely substantially under-reported.  Stool samples were submitted for only 2.8% of 

cases in Iqaluit, and no stools were submitted samples in Rigolet; therefore, a low proportion of 

cases would be captured by the regional health surveillance systems, which relies on laboratory 

confirmed cases.   But, of those who sought medical care in Iqaluit, the proportion of cases from 

whom stools samples were requested was 35%, which is higher than that reported in other 

studies in Canada [10, 32],  In Rigolet, however, only two cases visited the clinic, and neither 

was asked to submit a stool sample.  These differences in stool sample submission rates between 

Rigolet and Iqaluit, and between Iqaluit and national estimates reflect variances in healthcare 

delivery within countries.  For example, Iqaluit has a large hospital staffed by nurses and 

physicians, whereas Rigolet has a small clinic with two resident nurses.  These differences in 

physical and human resources could impact the availability and usefulness of etiological 

investigation, resulting in increased stool sample collection in Iqaluit and a focus on supportive 

treatment in Rigolet.  Considering the high prevalence of community-level AGI and the likely 

high under-reporting rates, further research is necessary to accurately estimate the level of under-

reporting for AGI in Aboriginal communities.  This information would allow adjustments to 

surveillance outputs to adequately plan, prioritize, and monitor AGI in potentially vulnerable 

sub-populations. 
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Similar to other burden of illness studies, this study had several limitations.  Firstly, this study 

followed a cross-sectional design relying on retrospective self-reported information, which could 

over- or under-estimate AGI prevalence and health care seeking behaviors due to recall bias. 

Secondly, data were captured at two points in time; therefore, the results might not be 

representative of other seasons or times of year.  Thirdly, this study was conducted in two Inuit 

communities, and caution should be used in generalizing the study results to the rest of the 

Nunatsiavut region, Nunavut Territory, or Inuit communities in general.  Finally, while this study 

attempted a census sample in Rigolet, the sample size was small and precluded or reduced the 

power of the statistical modelling for this community. 

 

CONCLUSIONS 

Despite the higher reported community-level prevalence of AGI (Chapter 3), this study found 

lower levels of healthcare utilization and OTC medication use for AGI symptoms compared to 

other areas in Canada and abroad.  In Iqaluit, low socio-economic levels were significantly 

associated with increased odds of healthcare utilization, and Aboriginal identity was significantly 

associated with lower odds of using OTC medication for AGI symptoms.  In both Iqaluit and 

Rigolet, few respondents reported using Inuit traditional medicine to treat AGI symptoms.  

Understanding what factors impact healthcare utilization is important to inform and improve 

healthcare services, and to increase the efficacy of public health surveillance.  This type of work 

is particularly useful and needed in Aboriginal communities, where disparities in health 

outcomes might exist and health data quality and availability can be limited.  Under-reporting of 

AGI was substantial and possibly larger than other regions of Canada, which warrants further 

investigation.  Future work should continue to examine healthcare seeking behaviors, as well as 
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beliefs, attitudes, and knowledge about Western and traditional healthcare systems in Aboriginal 

populations to improve the availability and quality of medical and public health services in these 

communities.  
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TABLES 

Table 4.1. Treatment, duration, and severity of acute gastrointestinal illness in Rigolet, Nunatsiavut in September 2012 and May 2013. 
RIGOLET 
 September 2012  May 2013 
Treatment, Duration, and Severity All Cases Mild 

Cases 
Moderate 

Cases 
Severe 
Cases 

 All Cases Mild 
Cases 

Moderate 
Cases 

Severe 
Cases 

Age n = 30 n = 15 n = 3 n = 12  n = 32 n = 9 n = 11 n = 12 
0-19 9 (30.0) 6 (40.0) 0 (0.0) 3 (25.0)  6 (18.8) 3 (33.3) 0 (0.0) 3 (25.0) 
20-55 14 (46.7) 6 (40.0) 2 (67.7) 6 (50.0)  21 (65.6) 6 (66.7) 7 (63.6) 8 (66.7) 
Over 55 7 (23.3) 3 (20.0) 1 (33.3) 3 (25.0)  5 (15.6) 0.0 (0.0) 4 (36.4) 1 (8.3) 
          
Sex          
Male 13 (43.3) 5 (33.3) 2 (36.7) 6 (50.0)  14 (43.8) 3 (33.3) 4 (36.4) 7 (58.3) 
Female 17 (56.7) 10 (66.7) 1 (33.3) 6 (50.0)  18 (56.2) 6 (66.7) 7 (63.6) 5 (41.7) 
          
Aboriginal Identity          
Non-Aboriginal 1 (3.3) 1 (6.7) 0 (0.0) 0 (0.0)  1 (3.1) 1 (11.1) 0 (0.0) 0 (0.0) 
Aboriginal 29 (96.7) 14 (93.3) 3 (100.0) 12 (100.0)  31 (96.9) 8 (88.9) 11 (100.0) 12 (100.0) 
          
Treatment          
Over-the-counter medications 9 (30.0) 3 (20.0) 2 (66.7) 4 (33.3)  11 (34.4) 1 (11.1) 5 (45.5) 5 (41.7) 
Prescribed medications 1 (3.3) 0 (0.0) 1 (33.3) 0 (0.0)  0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 
Traditional medications 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)  0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 
Visited clinic or hospital 2 (6.7) 0 (0.0) 1 (33.3) 1 (8.3)  1 (3.1) 0 (0.0) 0 (0.0) 1 (8.3) 
          
Severity          
Constant Diarrhea  13.3% 0% 0% 13.3%      
Mean number of diarrhea on worst day (range) 2.6 (1-6) 1.25 (1-2) 2.67 (1-6) 3.9 (2-5)  3.2 (1-6) 1.6 (1-2) 4.1 (3-6) 3.7 (1-6) 
Mean number of times vomiting on worst day (range) 2.2 (1-6) 1.0 (1-1) 2.0 (2-2) 2.7 (1-6)  2 (1-4) 1 (1-1) 4.0 (4-4) 1.5 (1-2) 
          
Duration of illness          
Mean duration (days) of illness 2.7 (1-7) 1.0 (1-1) 1.0 (1-1) 3.5 (2-7)  1.8 (1-3) 1.0 (1-1) 1.0 (1-1) 2.5 (2-3) 
Mean duration (days) of diarrhea (range) 1.7 (1-7) 1.0 (1-1) 1.0 (1-1) 2.9 (2-7)  1.6 (1-7) 1.0 (1-1) 1.0 (1-1) 2.9 (2-7) 
Mean duration (days) of vomiting (range) 1.9 (1-7) 1.0 (1-1) 1.0 (1-1) 2.5 (1-7)  1.6 (1-3) 1.0 (1-1) 1.0 (1-1) 2.0 (1-3) 
          
Missed Activities          
Mean duration (days) of missed usual activities (range) 0.4 (0-3) 0.1 (0-1) 0.7 (0-1) 0.7 (0-3)  0.3 (0-4) 0.0 (0.0) 0.1 (0-1) 0.7 (0-4) 
Mean duration (days) of missed work (range) 0.2 (0-2) 0.2 (0-2) 0.3 (0-1) 0.1 (0-1)  0.3 (0-4) 0.2 (0-1) 0.2 (0-1) 0.3 (0-4) 
Mean duration of missed traditional activities (range) 0.2 (0-2) 0.1 (0-1) 0.0 (0-0) 0.3 (0-2)  0.2 (0-3) 0.0 (0-0) 0.0 (0-0) 0.4 (0-3) 
Mean duration of missed work for caregiver (range) 0.1 (0-1) 0.1 (0-1) 0.0 (0-0) 0.0 (0-0)  0.0 (0-0) 0.0 (0-0) 0.0 (0-0) 0.0 (0-0) 
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Table 4.2.  The treatment, duration, and severity of acute gastrointestinal illness in Iqaluit, Nunavut in September 2012 and May 2013. 
IQALUIT 
 September 2012  May 2013 
Treatment, Duration, and Severity All Cases Mild 

Cases 
Moderate 

Cases 
Severe 
Cases 

 All Cases Mild 
Cases 

Moderate 
Cases 

Severe 
Cases 

Age n=72 n=9 n=26 n=37  n = 53 n = 9 n = 17 n = 27 
0-19 13 (18.1) 2 (22.2) 3 (11.5) 8 (21.6)  10 (18.9) 1 (11.1) 3 (17.7) 6 (22.2) 
20-55 44 (61.1) 4 (44.4) 18 (69.2) 22 (59.5)  35 (66.0) 6 (66.7) 13 (76.5) 16 (59.3) 
Over 55 15 (20.8) 3 (33.3) 5 (19.2) 7 (18.9)  8 (15.1) 2 (22.2) 1 (5.9) 5 (18.5) 
          
Sex          
Male 28 (38.9) 5 (55.6) 11 (42.3) 12 (32.4)  17 (32.1) 5 (55.6) 3 (17.7) 9 (33.3) 
Female 44 (61.1) 4 (44.4) 15 (57.7) 25 (67.6)  36 (67.9) 4 (44.4) 14 (82.3) 18 (66.7) 
          
Aboriginal Identity          
Non-Aboriginal 25 (35.2) 4 (44.4) 10 (40.0) 11 (29.7)  15 (28.3) 3 (33.3) 7 (41.2) 5 (18.5) 
Aboriginal 46 (64.8) 5 (55.6) 15 (60.0) 26 (70.3)  38 (71.7) 6 (66.7) 10 (58.8) 22 (81.5) 
          
Treatment          
Over-the-counter medications 37 (51.4) 1 (11.1) 12 (45.2) 24 (64.9)  20 (37.7) 4 (44.4) 3 (17.7) 13 (48.2) 
Prescribed medications 8 (11.1) 1 (11.1) 3 (11.5) 4 (10.8)  3 (5.7) 0 (0.0) 1 (5.9) 2 (7.4) 
Traditional medications 8 (11.1) 1 (11.1) 3 (11.5) 4 (10.8)  5 (9.4) 1 (11.1) 1 (5.9) 3 (11.1) 
Visited clinic or hospital 
 

11 (15.3) 0 (0.0) 4 (15.4) 7 (18.9)  10 (19.2) 1 (12.5) 3 (17.7) 6 (22.2) 

Severity          
Constant Diarrhea  9.1% 20.0% 20.0% 60.0%  11.6% 28.6% 0% 11.5% 
Mean number of diarrhea on worst day (range) 3.95 (1-6) 1.57 (1-2) 4.28 (3-6) 1.9 (1-7)  3.6 (1-6) 1.5 (1-2) 4 (2-5) 3.9 (1-6) 
Mean number of times vomiting on worst day (range) 3.29 (1-6) 1 (1-1) 3.56 (1-6) 3.53 (1-6)  3 (1-6) 1 (1-1) 3.2 (1-6) 3.2 (1-5) 
           
Duration of illness          
Mean duration (days) of illness 2.87 (1-7) 1 (1-1) 1 (1-1) 3.33 (2-7)  3.5 (1-7) 1 (1-1) 1 (1-1) 4.1 (2-7) 
Mean duration (days) of diarrhea (range) 2.29 (1-7) 1 (1-1) 1 (1-1) 3.32 (2-7)  2.4 (1-7) 1 (1-1) 1 (1-1) 3.4 (2-7) 
Mean duration (days) of vomiting (range) 1.9 (1-7) 1 (1-1) 1 (1-1) 2.64 (1-7)  1.69 (1-7) 1 (1-1) 1 (1-1) 2.7 (1-7) 
          
Missed Activities           
Mean duration (days) of missed usual activities (range)  0.92 (0-4) 0.25 (0-2) 1 (0-4) 1.03 (0-3)  1.1 (0-7) 0.2 (0-1) 0.7 (0-2) 1.6 (0-7) 
Mean duration (days) of missed work (range)   0.86 (0-7) 0.14 (0-1) 0.78 (0-4) 1.06 (0-7)  0.8 (0-7) 0.6 (0-3) 0.6 (0-3) 1.0 (0-7) 
Mean duration of missed traditional activities (range)  0.87 (0-7) 0 (0-0) 0.60 (0-7) 1.26 (0-7)  0.6 (0-7) 0.2 (0-2) 0.4 (0-3) 0.9 (0-7) 
Mean duration of missed work for caregiver (range)  0.36 (0-6) 0.22 (0-2) 0.31 (0-3) 0.43 (0-6)  0.3 (0-7) 0.1 (0-1) 0.1 (0-1) 0.4 (0-7) 
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Table 4.3.  Results of univariable exact logistic modeling (for those variables with 
p<0.20), of predictor variables on the odds of visiting a health clinic or hospital for acute 
gastrointestinal illness (AGI) in Iqaluit, Nunavut, in September 2012 and May 2013. 

Predictor variable n Univariable Logistic Results 
 Odds Ratio P 

IQALUIT HEALTHCARE UTILIZATION: SEPTEMBER  
Missed traditional activities due to illness     
No 51 referent   
Yes 19 8.94 0.003 
    
Household food security     
Low food security 30 8.33 0.006 
High food security 42 referent  
    
Education level of person responsible for food preparation in the home 
High school or less  3.92 0.055 
Post-secondary   referent  
    
Vehicle ownership    
No 24 2.70 0.169 
Yes 46 referent  
    
Missed usual activities due to illness    
No 35 referent  
Yes 33 2.82 0.181 
    
Missed work due to illness    
No 41 referent  
Yes 30 2.77 0.184 
    
Homeless individual staying in the house    
No 41 referent  
Yes 31 2.66 0.189 
    
IQALUIT HEALTHCARE UTILIZATION: MAY  
Number of days with diarrhea 79 referent  
=<1 day 45 6.3 0.014 
>1 day    
    
Over-the-counter Medication    
No 33 referent  
Yes 20 5.02 0.033 
    
Homeless individual staying in the house    
No 22 referent  
Yes 32 3.55 0.161 
    
Fever    
No 32 referent  
Yes 20 2.83 0.163 
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Table 4.4.  A summary of the results from the univariable exact logistic models (for those 
variables with p<0.20), examining the effects of predictor variables on the odds of taking over-
the-counter medication for acute gastrointestinal illness in Rigolet, Nunatsiavut, in September 
2012 and May 2013. The table shows two explanatory variables in the May models: (1) the 
variables with p < 0.20 from the univariable models and (2) variables identified a priori as 
potential confounders (age). 

RIGOLET AGI OVER-THE-COUNTER MEDICATION USE 
SEPTEMBER  MAY 

 

n Univariable 
Model 

 

Variable 

Univariable Model  Controlling for Age 

 Odds 
Ratio 

P  n Odds 
Ratio 

P  
Variable 

Odds 
Ratio 

P 

Tired     Owns a Car       
No 22 referent   No 17 6.8 0.028  - - - 
Yes 7 10.05 0.016  Yes 

 
15 referent   - - - 

             
Chills    Chills    Chills   
No 21 referent   No 24 referent   No referent  
Yes 7 9.50 0.019  Yes 6 4.6 0.156  Yes 6.8 0.059 
             
Muscle or joint stiffness or pain     Age   
No 23 referent        0-19 5.1 0.126 
Yes 5 12.76 0.026       Over 19 referent  
             
Number of secondary symptoms  Headache    Headache   
None 19 referent   No 20 referent   No referent  
1 or 
more 

11 5.95 0.042  Yes 11 3.5 0.132  Yes 7.1 0.038 

             
Nausea         Age   
No 15 referent        0-19 8.3 0.073 
Yes 14 6.06 0.050       Over 19 referent  
             
Missed traditional activities due to illness 

  
       

No 26 referent            
Yes 4 9.09 0.069          
             
Fever             
No 25 referent           
Yes 4 8.64 0.076          
             
Stomach cramps or 
pain 

          

No 10 referent           
Yes 18 6.76 0.098          
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Table 4.5. Results from the exact logistic models examining the effects of predictor variables on 
the odds of taking over-the-counter medication for acute gastrointestinal illness (AGI); two types 
of models are presented: (1) univariable models with p < 0.20 and (2) bivariable models with 
potential confounders (age and ethnicity) in Iqaluit, Nunavut, in September 2012. 

IQALUIT AGI OVER-THE-COUNTER MEDICATION USE - SEPTEMBER 
   Univariable 

Model 
 Controlling for Age  Controlling for Ethnicity 

 n  Odds 
Ratio 

P  Variable Odds 
Ratio 

P  Variable Odds 
Ratio 

P 

       

Missed work due to illness  Missed work due to illness  Missed work due to illness 
No 41  referent   No referent   No referent  
Yes 30  6.86 0.001  Yes 5.93 0.001  Yes 7.45 0.001 
             

      Age    Ethnicity   
      0-19 3.09 0.161  Non-Aboriginal 3.11 0.057 
      20-55 referent   Aboriginal referent  
      Over 55 1.85 0.512     
Fever     Fever    Fever   
No 45  referent   No referent   No referent  
Yes 27  3.49 0.016  Yes 2.78 0.068  Yes 4.77 0.006 
             

      Age    Ethnicity   
      0-19 2.98 0.171  Non-Aboriginal 3.25 0.039 
      20-55 referent   Aboriginal referent  
      Over 55 1.46 0.555     
Number of days with diarrhea  Number of days with diarrhea  Number of days with diarrhea 
=<1 
day 

25  referent   =<1 day referent   =<1 day referent  

>1 
day 

31  3.64 0.030  >1 day 3.20 0.054  >1 day 4.38 0.014 

             
      Age    Ethnicity   
      0-19 3.82 0.356  Non-Aboriginal 2.17 0.247 
      20-55 referent   Aboriginal referent  
      Over 55 1.34 0.753     
Chills     Chills    Chills   
No 37  referent   No referent   No referent  
Yes 34  2.96 0.032  Yes 3.33 0.018  Yes 3.97 0.014 
             

      Age    Ethnicity   
      0-19 4.69 0.045  Non-Aboriginal 3.21 0.040 
      20-55 referent   Aboriginal referent  
      Over 55 1.61 0.538     
Headache     Headache     Headache    
No 34  referent   No referent   No referent  
Yes 35  2.12 0.151  Yes 2.63 0.083  Yes 2.93 0.048 
             

      Age    Ethnicity   
      0-19 4.42 0.080  Non-Aboriginal 3.14 0.041 
      20-55 referent   Aboriginal referent  
      Over 55 1.37 0.760     
Severity    Severity    Severity   
Mild 9  referent   Mild referent   Mild referent  
Mod
erate 

26  6.54 0.109  Moderate 9.25 0.044  Moderate 6.90 0.099 

Seve
re 

37  13.95 0.007  Severe 17.60 0.003  Severe 18.89 0.002 

             

      Age    Ethnicity   
      0-19 5.92 0.039  Non-Aboriginal 3.33 0.038 
      20-55 referent   Aboriginal referent  
      Over 55 1.97 0.346     
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Table 4.6.  A summary of the results from the univariable exact logistic models (for those 
variables with p<0.20), examining the effects of predictor variables on the odds of taking over-
the-counter medication for acute gastrointestinal illness in Iqaluit, Nunavut in May 2013. 

IQALUIT AGI OVER-THE-COUNTER MEDICATION USE - MAY 
Predictor variables effecting the 
odds of taking over-the-counter 
medication 

n Univariable Logistic Results 
 Odds Ratio P 

Nausea    
No 21 referent  
Yes 31 6.17 0.008 
    
Vomiting    
No 29 referent  
Yes 24 5.18 0.009 
    
Chills    
No 35 referent  
Yes 18 4.4 0.017 
    
Number of times vomited on 
worse day 

   

=<1 time 35 referent  
>1 time 18 4.4 0.017 
    
Missed work due to illness   
No 30 referent   
Yes 21 3.5 0.042 
    
Tired     
No 20 referent  
Yes 32 3.4 0.076 
    
Muscle or joint stiffness or pain   
No 36 referent  
Yes 17 2.5 0.139 
    
Thirst    
No 28 referent  
Yes 24 2.5 0.156 
    
Severity    
Mild 9 3.52 0.188 
Moderate 17 referent  
Severe 27 4.19 0.057 
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Figure 4.1.  A map displaying the two study communities: Rigolet, Nunatsiavut, and Iqaluit, 
Nunavut. 
 

 

 



 165 

 

Figure 4.2.  The under-reporting pyramids for acute gastrointestinal illness in Rigolet, 
Nunatsiavut in September 2012 and May 2013, and for Iqaluit, Nunavut in September 2012 and 
May 2013. 
 

 



 166 

CHAPTER FIVE:   

LIVED EXPERIENCE OF ACUTE GASTROINTESTINAL ILLNESS IN 

RIGOLET, NUNATSIAVUT: “JUST SUFFER THROUGH IT”iv 

 

ABSTRACT 

Background:  Enteric illness associated with foodborne and waterborne disease is thought to be 

common in some Canadian Aboriginal communities.  This study aimed to understand the lived 

experience of acute gastrointestinal illness (AGI), including symptoms and severity, perceived 

causes, and healthcare seeking behaviors of AGI in the small Inuit community Rigolet, Canada 

(population size = 306). 

Methods:  A concurrent mixed quantitative and qualitative methods design was used.  Two 

cross-sectional retrospective surveys provided quantitative data to examine self-reported AGI 

symptoms and the distribution of potential risk factors in the community (n=226; n=236). 

Qualitative data from in-depth interviews with AGI cases were analyzed using a constant-

comparative method to describe symptoms and severity, identify perceived risk factors, and 

explore health seeking behavior of AGI in Rigolet (n=9).   

Results:  Of the survey respondents reporting AGI, most reported symptoms of diarrhea without 

vomiting, followed by diarrhea and vomiting, and vomiting without diarrhea.  The most common 

secondary symptoms included stomach cramps and abdominal pain, nausea, and extreme 

tiredness.  Community members identified potential risk factors for AGI that reflect the 

epidemiology triad (host, agent, and environmental factors), including hygiene, retail food, tap 

                                                
iv Article Authorship: Harper, S.L.; Edge, V.L.; Ford, J.; Thomas, K.; IHACC Research Group; 
Rigolet Inuit Community Government; McEwen, S.A. 
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water, boil water advisories, and personal stress.  Risk aversion and healthcare seeking behaviors 

reflected the core constructs of the Health Belief Model (perceived susceptibility, severity, and 

benefits and barriers to action). 

Conclusions: Understanding community experience, perspectives, and beliefs of AGI is useful 

for public health practitioners and health care providers.  This information is important especially 

considering the relatively high estimated burden of AGI and the relatively low healthcare 

seeking behaviours in some Aboriginal communities compared to national estimates.  Moreover, 

the mixed-methods approach used to understand the burden of AGI could be extended to other 

health research in Indigenous contexts. 

 

INTRODUCTION 

Diarrheal disease is a leading contributor to the global burden of disease [1], with up to 75% of 

the burden attributable to enteric pathogens transmitted through water, food, and person-to-

person contact [2].  While the majority of diarrheal disease morbidity and mortality occurs in 

developing countries, diarrheal disease in developed countries remains a public health priority 

with substantial economic and social costs [3–5], particularly in the context of globalized travel 

and trade, as well as environmental and climate change [6, 7].  Therefore, it is important to 

understand and reduce the burden [8, 9], increase prevention [10, 11], improve treatment [12], 

and enhance surveillance [13–16] of enteric disease globally. 

 

In Canada, the estimated annual incidence, healthcare utilization, and under-reporting of acute 

gastrointestinal illness (AGI) is similar to other developed countries, with approximately 1.3 

episodes per person per year, one in five cases seeking medical care, and up to 300 cases at the 
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community level for every case reported to national surveillance systems [9, 17, 18].  However, 

the burden of AGI is not equally distributed among the Canadian population.  Canadian studies 

suggest that women, children, and certain cultural groups self-report higher rates of AGI 

symptoms [19, 20] (Chapter 3).  For example, the rate of enteric illness is thought to be higher in 

many Aboriginal communities (i.e. First Nations, Inuit, and Métis) compared to the national 

average [21]. Indeed, the estimated annual incidence of self-reported AGI in two Inuit 

communities was higher than national estimates (Chapter 3). Despite the higher occurrence of 

AGI in these Inuit communities, healthcare utilization for AGI symptoms was substantially 

lower than national estimates (Chapter 4), potentially contributing to substantial under-reporting 

for foodborne and waterborne disease in Inuit populations.  The specific routes of transmission 

and factors contributing to the higher reported incidence of AGI remain unclear, but may be 

attributable to underlying disparities in social determinants of health [22, 23].   

 

While these previous studies have documented important AGI disparities between Inuit 

populations and national estimates, they have focused on quantifying rates and risk factors of 

AGI, and thus can only provide linear explanations of a potentially complex issue.  A more in-

depth understanding of the lived experience of AGI in Aboriginal communities includes 

exploring symptoms and severity, local perceptions of causes and consequences of AGI 

symptoms, and motivations behind healthcare seeking behavior.  Such an understanding is 

critical in an Indigenous context, as Smylie et al. explain “one major reason for the 

ineffectiveness of public health programs in Indigenous communities is that externally imposed 

strategies fail to take into consideration local understandings of health and illness and local 

mechanisms of sharing knowledge” [24].  Therefore, exploring the lived experience of AGI 
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could provide useful information for policy makers, public health practitioners, and medical 

professionals to enhance public health communication, programing, and monitoring [24, 25].  As 

such, this exploratory study aimed to document and describe the lived experience of AGI by 

Inuit living in the community of Rigolet, in the Inuit administered region of Nunatsiavut, Canada 

(part of the province of Newfoundland and Labrador).  Specifically, this study combined 

quantitative and qualitative data to describe community member perceptions of AGI symptoms, 

severity, and duration; document community-identified AGI risk factors and their distribution in 

the community; and explore AGI healthcare seeking behaviors of Rigolet Inuit. 

 

METHODS 

Study Location 

In Canada, Aboriginal is an all-encompassing term that refers to Indigenous inhabitants, 

including Inuit, First Nations, and Métis peoples.  There are four Inuit regions in Northern 

Canada, geographically covering over 31% of Canada’s landmass: Inuvialuit Settlement Region, 

Nunavut, Nunavik, and Nunatsiavut.  The Inuit community of Rigolet (54οN, 58οW) is situated in 

southern Nunatsiavut, on the North-East coast of Labrador.  Rigolet Inuit have developed a 

culture and lifestyle that is dependent upon a climate of long cold winters and cool short 

summers, with approximate annual temperature range of -40οC to 25οC.  They continue to enjoy 

a rich culture of drum dancing, throat singing, hunting, trapping, and fishing (e.g. caribou, bears, 

partridge, ducks, geese, porcupine, martin, scallops, salmon, trout), and gathering foodstuffs (e.g. 

berries, mushrooms, and eggs) [26–29].   Rigolet is a young, growing Aboriginal population of 

approximately 306 residents, 94% of whom identify as Aboriginal and 20% of whom are under 

the age of 15 years [30]. 
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Research Approach 

This research was guided by an ecohealth research framework premised on principles of 

transdisciplinarity, community participation, social equity, systems thinking, and knowledge 

translation [31].   A concurrent mixed methods design was used, which involved collecting and 

analyzing both quantitative and qualitative data, and then combining the results for triangulation 

(corroborate findings), complementarity (elaborate and enhance results), and expansion (extend 

the breadth of inquiry) to better understand the burden of AGI in Rigolet [32–35].   Qualitative 

interview data were collected and analysed to explore beliefs, perceptions, and attitudes about 

AGI symptoms and community-identified risk factors.  Quantitative survey data were collected 

to describe AGI symptoms and the distribution of potential risk factors within the community.  

By combining quantitative and qualitative data, population trends and associations can be 

explored while still providing in-depth contextual information [32, 33], providing a more 

complete understanding of the lived experience of AGI in Rigolet.   The study protocol was 

approved by the Nunatsiavut Government Research Advisory Committee and the Research 

Ethics Boards at University of Guelph, McGill University, and Health Canada. 

 

Quantitative Data Collection and Analysis 

Two retrospective cross-sectional in-person burden of illness (BOI) surveys were conducted in 

Rigolet, Nunatsiavut in September, 2012 and May, 2013.  The questionnaire design, sampling 

procedure, and questionnaire administration are described elsewhere (Chapter 3).  Briefly, 

questionnaires previously used in burden of AGI surveys [19, 20, 36, 37] were adapted and pre-

tested for use in Rigolet.  The following data were gathered: self-reported AGI, food and water 
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consumption habits, animal ownership and exposure, activities, socio-economic indicators, and 

demographic information [20, 36].  The case definition used for AGI was self-reported vomiting 

and/or diarrhoea (any loose stool) in the past 14 days, excluding vomiting or diarrhoea due to 

pregnancy, medication use, alcohol/drug use, or a diagnosed chronic condition (e.g. colitis, 

diverticulitis, Crohn's disease, irritable bowel syndrome) [19]. In an attempt to capture incident 

cases, participants were asked to provide the date that their most recent episode of AGI started.  

If the date of AGI symptom onset was prior to the 14-day recall period, the case was excluded.  

Cases were excluded if the participant believed that their recent AGI symptoms were due to 

pregnancy, medication use, alcohol/drug use, or diagnosed chronic conditions (e.g. colitis, 

diverticulitis, Crohn's disease, irritable bowel syndrome, or other diagnosed chronic conditions).  

Cases were defined as mild (less than 3 loose stools and/or a single episode of vomiting in one 

day or less), moderate (3 or more loose stools and/or 2 or more episodes of vomiting, lasting for 

less than 1 day), and severe (3 or more loose stools and/or 2 or more episodes of vomiting, 

lasting for more than 1 day) [4]. Considering the small population size of Rigolet, a census 

sample was attempted; every individual in every household who was in the community during 

the sampling period was invited to participate.  The private and confidential questionnaire was 

administered using iPads with iSurveySoft© software by trained community personnel. 

Descriptive statistics were used to explore AGI symptoms and severity, as well as the 

distribution of potential risk factors. Univariable logistic regression using conditional Score tests 

examined potential associations between outcome (AGI risk factor variables) and predictor (sex 

and age groups) variables, controlling for household-level clustering (via random-effects) using 

Stata IC (version 11.2).  A more detailed description of the full statistical analysis of these data is 

beyond the scope of this study and is outlined elsewhere (Chapter 3, 4). 
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Qualitative Data Collection and Analysis 

In-depth interviews were conducted in November 2012.  The interviews were semi-structured 

and conducted one-on-one in a conversational manner. The interview guide was formally pre-

tested for content and context by academics and local community members.   The final in-depth 

interview guide contained 8 open-ended questions, capturing data on the lived experience, 

perceived causes, and treatment of AGI (Appendix 5).   Interviewees were purposively selected 

from participants who self-reported AGI in the September 2012 quantitative survey and reflected 

the case attributes (e.g. cases with diarrhoea only, cases with vomiting only, severe cases, mild 

cases, and so on).  The confidential interviews were conducted in person at a location chosen by 

the interviewee, and in the language that the interviewee preferred; however, all interviewees 

chose to do the interview in English, their first language [30]. All interviews were audio recorded 

with permission, transcribed, and manually reviewed for accuracy. 

 

The systematic and iterative qualitative data analysis approach included five iterative steps [38, 

39].  First, the data were explored by writing reflective memos immediately after conducting 

each interview, and later listening to the audio recording while actively reading the transcript and 

writing additional reflective memos on concepts that were surprising, interesting, re-occurring, 

convergent and/or divergent.  Second, initial open codes were generated through two techniques: 

theory-driven (deductive) and data-driven (inductive) code development [40].  The data-driven 

inductive codes were generated by reviewing transcripts individually, comparing transcripts, and 

defining codes that reflected concepts in the data.  Then, the theory-driven deductive codes were 
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identified based on existing public health theory and then reviewed and revised to reflect the 

data. Third, codes were expanded and collapsed into recurring themes by writing reflective 

memos and creating concept/thematic maps [41] to explore connections between concepts within 

and between interviews.  Fourth, themes were further refined by developing a codebook to 

include the full definitions for every code and theme, aiming to define codes and themes to be 

conceptually meaningful, concise, and distinct [42].  The codebook was used to re-code the 

transcripts paragraph by paragraph by labeling the text.  Then, each theme was examined for 

internal consistency and validity among the entire dataset and within each coded paragraph by 

extracting and organizing the transcript text into each theme.  Fifth, and finally, the codebook 

and analysis was reviewed by the community research team to ensure accuracy, reliability, and 

authenticity of the analysis.  Atlas.ti (version 6), a qualitative data analysis software tool, was 

used to assist in data organization, in the retrieval of relevant quotations from the raw data, and 

to provide an analysis audit trail [38].  

 

RESULTS 

In September 2012, a total of 245 people were in the community during the study period, and 

226 BOI questionnaires were completed (response rate = 92%).  In May 2013, a total of 249 

people were in the community during the study period, and 236 BOI questionnaires were 

completed (response rate = 95%).  

 

In September, 32 BOI survey respondents reported diarrhea and/or vomiting in the past 14 days, 

30 of which fit the AGI case definition (Table 5.1).  In May, 37 BOI survey respondents reported 

diarrhea and/or vomiting in the past 14 days, 32 of which fit the AGI case definition.  Of the 30 
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cases in September, a total of ten cases were invited for an interview (one-third of cases), and 

nine interviews were conducted in person in Rigolet in October and November 2012 (response 

rate=90%).  The average interview took 36 minutes to complete, and the total interview time was 

325 minutes.   Three interviewees were male, and six were female; two were children (0-10 years 

old), four were adults (18-50 years old), and two were Elders (over 50 years old).  

 

Description of Illness   

Most interviewees considered AGI to be “prevalent” or “common” in the community (Table 5.2).  

Of the BOI survey respondents self-reporting AGI, most reported only diarrhea symptoms, 

followed by diarrhea and vomiting, and only vomiting (Table 5.1).  The most common secondary 

symptoms reported by AGI cases in the BOI survey included stomach cramps and abdominal 

pain, nausea, and extreme tiredness (Table 5.1).  No BOI survey respondents reported blood in 

stools in September and only one case reported blood in stools in May.  Of the AGI cases in the 

survey, there were no significant associations between reported AGI severity and sex or age 

group in September or May (p>0.05).  The interviewees were purposively sampled to reflect the 

September survey case attributes.  As such, most interviewees described primary symptoms of 

diarrhea and vomiting accompanied by other secondary symptoms including fever, nausea, 

extreme tiredness, headache, abdominal pains, slight dehydration, and sore joints (Table 5.2).  

The frequency and duration of symptoms varied among interviewees.  Some interviewees 

described mild symptoms of diarrhea for a short duration, while others reported more severe 

symptoms (Table 5.2).   Half of the interviewees reported that they did not have AGI “often”, 

ranging from one to three times per year.  Other interviewees described more frequent, and 
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possibly chronic symptoms; one Elder described her AGI symptoms to be “almost weekly by 

honest to goodness.”  Another interviewee explained, 

“I don’t know but for me it, it hits, like I could feel it in my stomach, and it really starts 
getting painful and like cramps and stuff and then at some point I feel nauseous if I don’t 
go [to the toilet].  I will feel nauseous and then sometimes I could have the diarrhoea for 
maybe 3 or 4 times a day when it’s really bad. And, but I don’t ever get, I don’t ever throw 
up, I always get the diarrhoea part, but I won’t throw up.  Ya, mostly, I don’t be vomiting 
it’s mostly diarrhoea that I have.  And, sometimes it’s just like when I get up I’m the 
morning I’ll have a cramps or a bit of cramps or something, and then diarrhoea for the 
next 2 or 3 hours or whatever and sometimes I wake up in the middle of the night with 
really hard cramps.”   

 

AGI Risk Factors 

Interviewees described perceived AGI factors at length (Figure 5.1; Table 5.3), but all 

interviewees prefaced their explanations with sentiments of uncertainty. For example, one Elder 

began the interview by saying, “I don’t know, [AGI] just comes on its own, as far as I know. I 

don’t know why”, but then went on to identify and explain several perceived risk factors of AGI.  

Before describing perceived risk factors, interviewees often used phrases such as “I have no 

clue”;  “I don’t know”;  “I’m not the one to answer that”; or “I’m not sure”.  Indeed, the most 

common phrase in the interview transcripts was “don’t know” (Figure 5.2).  

 

Host Risk Factors 

All interviewees perceived person-to-person contact as the main route of AGI transmission in 

Rigolet (Table 5.3; Figure 5.1).  Interviewees often described AGI transmission to be analogous 

to the flu (Table 5.3).  Some interviewees explained that this type of transmission reflected the 

nature of a small remote community, where social networks are tight and very well connected. 

Interviewees explained the importance of “socializing”, “visiting”, or “goin’ out” in their daily 
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activities and linked this behavior to increased AGI transmission.  In this context, all 

interviewees perceived hygiene as essential to prevent AGI.  As one female interviewee 

explained “I try to keep clean and healthy and stay away.”  Another female interviewee believed 

AGI rates had decreased over her lifetime due to improved water and sewer provision in the 

community, leading to improved hygiene (Table 5.3).  Some interviewees perceived differences 

in AGI prevalence between age groups, with children experiencing more illness potentially due 

to inadequate hygiene behaviors. Other interviewees did not perceive any difference between age 

groups.  In the May survey, 36.0% of respondents reported “always” washing their hands before 

eating.  While there were no significant differences between sexes (p>0.05), the odds of 

“always” washing hands before eating was significantly higher for adults (20-55 years old) and 

Elders (over 55 years old) compared to youth (0-19 years old) (OR=2.5, 2.73, respectively, 

n=236, p<0.05).  In May, 72.0% of respondents responsible for food preparation reported 

“always” washing their hands before preparing food, and the odds of hand-washing was higher if 

the person responsible for food preparation in the household was female (57.6% of households) 

compared to men (OR=3.4, n=125, p<0.05).  In September and May, nearly all survey 

participants who were responsible for food preparation in the home reported washing the 

countertop with soap or disinfectant after preparing meat (94.5% and 99.2%, respectively) and 

there was no significant difference between sexes (p>0.05).   

 

The impact of stress on the immune system was mentioned by a number of interviewees as a 

perceived risk factor for AGI.  Many interviewees described the land as their “healer” and 

emphasized the importance of visiting cabins to connect with the land for stress reduction, 

thereby reducing physical health ailments, such as AGI (Table 5.3).  At the population-level, the 
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majority of BOI survey respondents reported visiting a cabin in the past two weeks (September 

and May combined: 60.2%).  In the May survey, the odds of being ‘very satisfied’ with ‘life in 

general’ was significantly higher if the person reported visiting a cabin in the past two weeks, 

compared to those who did not visit a cabin (OR=1.8, n=233, p<0.05), but there was no 

significant difference in September (p>0.05). 

 

Agent Risk Factors 

While interviewees discussed a number of different perceived risk factors for infectious AGI, a 

number of non-infectious causes were also identified, including medications, and potential 

undiagnosed chronic conditions (Table 5.3).   In the BOI survey, those reporting AGI due to 

chronic diagnosed conditions, pregnancy, alcohol and/or drug use, medication use were excluded 

from the analysis (September n=2; May n=5).  Furthermore, there were no significant 

associations between dairy consumption and AGI in the May survey (p>0.05). 

 

Environment Risk Factors 

In discussing perceived environmental risk factors for AGI, all but one interviewee expressed 

concern about the safety of municipally treated and supplied tap water; however, in the BOI 

survey, many reported the tap water quality to be ‘good’ or ‘very good’ (September and May 

combined: 49.8%).  In the May BOI survey, the odds of reporting ‘good’ or ‘very good’ tap 

water quality were significantly higher for younger (below 20 years old) and older (over 55 years 

old) respondents compared to middle aged respondents (20-55 years old) (OR=4.1, 4.6, 

respectively, n=106, p<0.05; Figure 5.3); however, there was no significant difference in the 

September BOI survey.  Some of the interviewees believed that tap water was a source of their 
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AGI, while others did not.  Many interviewees stated they did not comply with Boil Water 

Advisories due to the perceived high frequency of advisories and the resulting inconvenience 

(Table 5.3).  As such, some interviewees postulated that this non-compliance might have caused 

their AGI symptoms (Table 5.3).  Interviewees reported using alternative sources of drinking 

water due to distrust in tap water, including purchasing bottled water or collecting untreated 

brook water for drinking and/or cooking.  The majority of BOI survey respondents ranked 

bottled and brook water quality as “good” or “very good” (Figure 5.3) and no interviewees 

perceived bottled or brook water as a risk factor for AGI.  In the September and May survey, 

many respondents reported store bought water (52.6%) and brook water (6.7%) to be the primary 

source of drinking water (Figure 5.3).  In the September BOI survey, the odds of brook water as 

a source of drinking water was higher for adults (20-55 years old) and Elders (over 55 years old) 

compared to youth (0-19 years old)(OR=1.1, 8.7, respectively, n=220, p<0.05).  In the May BOI 

survey, the odds of bottled water as source of drinking water was significantly lower for adults 

and Elders compared to youth (OR=0.3, 0.1, respectively, n=231, p<0.05).  There were no 

significant associations between drinking water source and sex (p<0.05). 

 

Most interviewees posited that retail food could be a source of AGI in the community due to 

improper temperature holding during shipment, as well as food preparation habits in the home.  

All interviewees reported preference for country food that was hunted and gathered from the land 

over retail food, and interviewees did not view country food as a source of AGI infection. The 

odds of consuming retail meat for more than half of meals were significantly higher for youth 

(under 20 years old) and adults (20-55 years old) compared to Elders (over 55 years old) in the 

September BOI survey (OR=6.9, 6.8, respectively, n=224, p<0.05) and the May BOI survey (OR 
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= 32.6, 26.9, respectively, n=232, p<0.05; Figure 5.4).  There were no significant associations 

between sex and retail or country meat consumption (p>0.05). 

 

AGI Healthcare Seeking Behavior 

Perceived Susceptibility and Severity 

While some interviewees believed that they were at lower risk or did not get AGI very often, all 

interviewees believed that everyone in the community was susceptible to AGI, regardless of age 

and sex. As one women explained, “it don’t matter, I guess, what age you are; if diarrhea is 

going around, usually it hits everybody.”  Interviewees often described AGI as “just” or “only” 

diarrhea, regardless of the symptoms.  For instance, one interviewee explained that he “couldn’t 

eat or anything, eh? Diarrhea seemed to, run to the bathroom all the time. It never come out to 

be anything, just diarrhea.”  None of the interviewees described AGI as a concern in their 

community.  Most interviewees explained that AGI was not a concern because it “always goes 

away.”  One interviewee explained that concerns over AGI “would depend on the severity of it.”  

She went on to explain that AGI does not concern her because, “I would say the diarrheas are 

mostly self-limiting… And so, you know, we just, you know, deal with diarrhea as it comes… it’s 

not one of our number one [concerns].”  

 

In classifying the survey respondent cases as mild, moderate, and severe based on primary 

symptoms [4], 37-40% of cases were severe (Table 5.1; Figure 5.5).  In contrast, interviewees did 

not assess severity of illness using primary symptoms; rather, interviewees described the AGI 

severity in terms of the impact the illness had on their ability to do daily activities, go to work, or 

participate in traditional activities (e.g. go to cabins, hunt, fish, and so on).  As one interviewee 
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explained, “I never had it like that bad where I couldn’t go out or do anything… I wasn’t home 

sick like in bed or anything.”  An Elder described his episode of AGI to be particularly “bad” 

because he “laid down quite a bit, not stay in bed though.  Couldn’t go nowhere, [or] clear the 

house.”   Another interviewee was asked to describe the severity of her AGI and she explained,  

“As long as I’m close to the toilet, I’m ok. I mean, I can still do things. It’s not as if I’m on 
the toilet like all the time or anything. The pains will hit you or whatever, and then you go 
and you wash your hands and come out and you’re good for another 15-20-half-an-hour 
sometimes. I don’t know…but not really, I wouldn’t say it’s impeding my lifestyle or 
anything like that.”   

 

While some interviewees did have concerns about AGI severity for Elders, interviewees were not 

concerned about AGI in children and did not perceive the severity to be worse in children.  Some 

interviewees noted that they would keep their children home from school when they had AGI 

symptoms.  They did not keep them home because they were “sick”; rather, they were “a little, 

hesitant sendin’ them [to school] like that, for like bathroom wise, where, you know havin’ to run 

back and forth and wonderin’ if they wouldn’t make it to the washroom. And if they had an 

accident, how embarrassing it would be for them in school.  So, usually if they did have diarrhea 

and that I would keep them home.” 

 

Perceived Benefits and Barriers to AGI Treatment   

In the BOI survey, all participants (cases and non-cases) were asked what they typically did 

when experiencing AGI symptoms, and what they typically did for health ailments in general.  

While many respondents reported to visit the clinic for health ailments in general (43%), there 

were very few respondents who reported visiting the clinic for AGI symptoms (8.5%; Figure 

5.6).  For health ailments in general, some interviewees reported visiting “the clinic at the first 

sign of anything” and other interviewees reported that “some people are dependent, I think, on 
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the clinic.”  Conversely, for AGI treatment specifically, interviewees described visiting the clinic 

as a last resort (Figure 5.6); indeed, only two AGI cases visited the clinic in the September BOI 

survey and one case in the May BOI survey.  The most common reason for not going to the 

clinic reported by AGI cases in the BOI survey was that it was “not serious enough” (82.3%), 

and similarly, interviewees did not perceive the severity of AGI to be serious enough to warrant 

a clinic visit. 

 

When all participants (cases and non-cases) in the BOI survey were asked what they typically 

did for health ailments in general, many reported to take over-the-counter medications (43.1%); 

however, very few reported to take over-the-counter medication for AGI symptoms (12.7%; 

Figure 5.6). Some interviewees reported using over-the-counter medication, but explained that 

this was only for severe AGI episodes (Figure 5.5).  Interviewees believed that it preferable to 

avoid having to take over-the-counter medication in general, and this transcended to AGI 

treatment as well.    

 

Both Elder interviewees reported using traditional medicine (e.g. teas) or as one Elder described 

it, “my own medicines.”  In the BOI survey, however, the use of traditional Inuit medicines for 

health ailments in general and AGI was low (4.0% and 2.5%, respectively) and no respondents 

reported consulting an Inuit traditional healer (Figure 5.6).   

 

Some younger and middle-aged interviewees reported consulting an older adult female about 

their own AGI symptoms, or their children’s symptoms.   Similarly, in the May BOI survey, 

some respondents reported seeking AGI advice from older adult females (20.3%), which 
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significantly decreased with age (OR=0.9 per year, p<0.05), but was not associated with sex 

(p>0.05).   

 

When all BOI survey respondents were asked what they typically do for health ailments in 

general, many reported to “do nothing” (40.0%), but the majority of respondents reported to 

generally “do nothing” for AGI (80.5%; Figure 5.6), and do not consult anyone about AGI 

symptoms (69.9%).  Interviewees reported that they did not treat AGI with medication or visiting 

the clinic, they “just deal with it” or “suffer through it”.  Interviewees reported rest and a “light” 

diet was key to recovery. May BOI survey respondents reported eating foods to treat diarrhea or 

vomiting (19.1%), regardless of age or sex (p>0.05).  Foods used to treat AGI symptoms 

included retail bananas, rice, bread, and soup.  Six BOI survey respondents reported using 

traditional foods to treat illness, including teas and berries. 

 

DISCUSSION 

This study provides insights into the lived experience of AGI in Rigolet, Nunatsiavut, including 

the duration, severity, and frequency of symptoms, as well as the impact on livelihoods, 

lifestyles, and productivity.  In addition, this study provides information about important aspects 

of the lived experience of AGI, including the perceived causes and risk factors for AGI, as well 

as the perceived severity, consequences, and healthcare seeking behaviour for AGI symptoms.  

This information about the local understanding of AGI can enable the enhancement of existing 

and/or the development of new and effective public health programs, communications, and 

surveillance [24, 25].  
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AGI Symptoms and Severity 

Rigolet interviewees perceived the occurrence of AGI to be ‘common’ in the community, which 

is supported by past studies (Chapter 3).  While interviewees reported AGI to be prevalent, they 

did not view AGI as a health concern for themselves or the community.  Interviewees described 

severity in terms of lost productivity, whereby AGI was considered problematic only if it 

interfered with ones’ ability to work or practice traditional activities.  This sentiment is similar to 

the ‘Role Performance Model’, which suggests that health is defined in a social context and is 

based on one’s ability to fulfil work and family roles [43, 44].  This contrasts with the ‘Acute 

Clinical Model’, where illness is defined as body dysfunctions or disease and health is defined as 

the absence of disease [43, 44]. While the goal of treatment in the Acute Clinical Model is to 

reduce and relieve symptoms, the goal of treatment in the Role Performance Model is to increase 

functional ability and independence to fulfil work, family, and community roles and 

responsibilities [43, 44].   The Role Performance Model view of AGI in Rigolet aligns with the 

stoic culture of some Inuit, the historic consequences of illness (e.g. ability to provide food and 

survive the harsh climate, as well as the impacts of the tuberculosis evacuations), the holistic 

understanding of health and wellbeing of some Inuit [26, 28, 29], as well as the Inuit ecocentric 

view of health, in which some Inuit view the individual as connected to the environment giving a 

“central role to connections among individuals and to place in the health and well-being of the 

person” [45].  The focus on productivity, despite adversity caused by AGI and to “suffer through 

it,” has important implications for early detection and surveillance of AGI in Rigolet, and 

potentially in the Nunatsiavut region.  This perception of AGI could contribute to the relatively 

large under-reporting of AGI in the region (Chapter 4).   
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Perceived Causes of AGI 

Interviewees perceived causes of AGI that reflect the Epidemiology Triad (host, agent, and 

environmental factors) to explain how infectious disease is spread through food, water, and 

person-to-person contact.  Furthermore, interviewees described values and expectancy beliefs 

that guided health behaviour and that reflected several constructs of the Health Belief Model 

[46].  This Model posits that health behaviour is determined by the perceived susceptibility and 

severity of illness, as well as barriers and benefits to treatment or risk aversion.  The perceived 

susceptibility and severity determine if health behaviour will change, and the perceived benefits 

and barriers to treatment determine how health behaviour will change.  Interestingly, both the 

Epidemiology Triad and the Health Belief Model represent biomedical conceptualizations and 

understandings of health and disease.   In the Inuit biomedical model, health and illness were 

traditionally understood by some Inuit in the context of the individual’s long-term past actions, 

behaviours, and relationships with the community and the environment [47], and viewed health 

holistically, and connected the body, mind, and spirit [48].  The Inuit model did not include 

health professionals (although, Shamanism was practiced before colonization), but rather 

expected all those who know the individual, especially those who have known the individual for 

a long time, to assist in the diagnosis and treatment [47–49].  Women played an important role in 

health and healing in the Inuit health model, whereas men focused on the importance of staying 

strong and healthy [50, 51].  In contrast, the biomedical model tends to separate mind, body, and 

spirit, has a strict hierarchy of healthcare providers and knowledge holders, and tends to focus on 

illness, diagnosis, treatment, and prognosis based on “physical causation” or symptoms [47].  

Nonetheless, aspects of the traditional Inuit medical model seemed to influence Rigolet 

interviewee’s biomedical understanding of AGI.  For instance, older women were most often 
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consulted about AGI illness, as well as health ailments in general, which reflects the traditional 

view of healing as the prerogative of women [24, 49].  Furthermore, some participants described 

how community and family health directly impacted their own individual AGI health, which 

aligns with the traditional Inuit understanding of individual and collective health being 

inextricably interconnected [45, 49].  Over the past century, a transition from an Inuit traditional 

model of health to a biomedical model has been documented across the Arctic [48, 52]; however, 

Inuit culture and beliefs are not homogeneous within and among Inuit communities.  While there 

are several factors contributing to this transition, a substantial increase in medical acceptance is 

thought to have occurred after an E. coli outbreak in the 1990s, after which some Inuit began 

demanding more southern medicine and medical services [48, 52].   

 

Person-to-person contact was most often perceived as the major route of AGI transmission in 

Rigolet by interviewees.  This perception is supported by other research documenting person-to-

person contact as a major AGI transmission pathway in the north [53–56].  These studies 

suggested that the higher person-to-person transmission of AGI in the north could reflect the 

remote small communities and the close interpersonal interactions in some Inuit communities 

[53–56], which is consistent with the beliefs expressed by Rigolet interviewees.  Many 

interviewees identified good hygiene as an important behaviour to reduce AGI.  Certainly, 

evidence suggests that improved hygiene could reduce diarrheal disease by up to 47% [11].  The 

emphasis on good hygiene by Rigolet interviewees might reflect the efficacy of hygiene-related 

public health communications in Nunatsiavut; indeed, the Nunatsiavut Department of Health and 

Social Development has been credited with great success in public health programing focused on 

hand-washing and hygiene to reduce infectious diseases [57]. More work should investigate the 
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critical success factors for these types of effective and culturally appropriate public health 

communications in Aboriginal communities and in the North.  

 

Many interviewees described going to cabins and connecting with the land as critical to good 

physical and emotional health, which is supported by several research studies [26–28].  Other 

studies have described a relationship between stress and decreased gastrointestinal health [58–

62], which could also extend to AGI outcomes.   Furthermore, previous research in Rigolet 

(Chapter 3) and Arviat [54] found that visiting a cabin was significantly associated with 

decreased odds of AGI, which is consistent with the Rigolet interviewee perception that visiting 

cabins reduces stress thereby improving physical health. Alternatively, this association could be 

explained by reduced potential for person-to-person transmission.  Therefore, a clearer 

understanding of the physical health benefits of visiting cabins and connecting with the land is 

needed and would be valuable for Indigenous public health planning and programming globally. 

 

Despite excluding cases due to pregnancy, alcohol and/or drug use, medication use, and 

diagnosed conditions in the BOI survey, some interviewees described chronic symptoms and 

hypothesized that their symptoms might be due to an undiagnosed chronic condition.  This 

highlights an important fallibility of self-reported burden of illness study approaches globally, 

but especially in under-serviced areas.  Healthcare service provision for rural and remote 

communities can be challenging in terms of human and financial resources [63].  For instance, 

for chronic cases of AGI residents must travel several hundred kilometers out of the community 

to larger city centres to access many general and specialist healthcare services, which can be 

stressful, expensive, and time-consuming [63].  Therefore, some northern residents, including 
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some interviewees in this study, prefer to only seek medical services within the community.  

Consequently, it is possible that cases identified in our BOI survey experienced AGI symptoms 

due to underlying undiagnosed conditions.  Burden of illness study designs examining acute 

illnesses should continue to develop new methods to effectively capture data specific to the 

illness of interest, and exclude undiagnosed conditions with similar symptoms [8].  In addition, 

further investigation into new healthcare delivery models for rural and remote communities to 

provide high quality services that are cultural appropriate, as well as cost effective would be 

useful [64].  

 

Municipally supplied tap water was identified as a potential risk factor for AGI in Rigolet, with 

most BOI survey respondents reporting the use of alternative sources of drinking water (e.g. 

bottled water and untreated brook water), and most interviewees reported non-compliance with 

Boil Water Advisories. While Boil Water Advisories were not the focus of this study, non-

compliance with these Advisories could increase the risk of exposure to pathogens causing AGI 

and more work on this topic in Aboriginal communities is warranted.  Other research supports 

the hypothesis that water could be a source of AGI in Rigolet; a study in Nunatsiavut found 

significantly higher levels of indicator bacteria in brook water and the pre-treatment reservoir 

after a period of heavy rainfall or rapid snowmelt, followed by a significant increase in clinic 

visits for diarrhoea and/or vomiting [65].   Another study, however, identified drinking 

alternative sources of water as potential risk factors for AGI in Rigolet (Chapter 3).  The 

perceived concern regarding drinking water in Rigolet is not unique in the North; indeed, several 

other Inuit communities face challenges in the provision of safe municipal drinking water [66], 

climate change and high impact weather events on drinking water safety [65, 67], and the 
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practice and preference of many residents to seek alternative drinking water sources including 

brooks, streams, ice, and snow [66].  Further research should specifically investigate the fraction 

of AGI attributable to drinking water, the temporal relationship between weather patterns, water 

quality, and AGI, as well as water container usage, cleaning, and safety in Northern 

communities.  

 

Interviewees suggested that retail food could be a risk factor for AGI in Rigolet.  With increasing 

globalization of trade and large-scale foodborne disease outbreaks, the safety of retail food is a 

public health priority in many developed countries, including Canada [16].  Compared to other 

areas of Canada, ensuring the safety of retail food in remote communities has additional 

challenges, including the increased distance the food must travel, the perishability or shelf life of 

the food, and proper temperature holding throughout shipment [68–70].  Research has explored 

the risk of foodborne pathogen exposure from retail foods in other areas of North America [71–

76]; however, this type of research is extremely limited in the north.  While interviewees did not 

identify country food as a risk factor for AGI, other research has suggested that some country 

foods and country food preparation techniques in the North could increase the risk of AGI [13, 

77–81] (Chapter 3), but limited empirical data on pathogenic contaminants in country food are 

available for Nunatsiavut.   Hunting, harvesting, and sharing country food is still practiced for 

subsistence in Rigolet, and is believed to be an important aspect of health and wellbeing [26, 79].   

 

Perceptions of AGI Treatment 

While Rigolet interviewees generally viewed AGI through the Performance Role Model 

perspective, they might not view other ailments or conditions through this lens. Other studies 
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have suggested that there is a dichotomy in understanding, perceived severity, and suitable 

treatment between ailments perceived by some Inuit to be Western illnesses and non-Western 

illnesses [50, 82].  This dichotomized perception of Western and non-Western illness could help 

explain the seemingly divergent results between healthcare seeking behaviours for AGI 

compared to other illnesses in Rigolet.  While BOI survey respondents and interviewees rarely 

sought treatment for AGI, participants clearly described frequent visits to the clinic for non-AGI 

illnesses, and some even described “over-dependence” on clinic services.   

 

Of interest, both medically and socio-culturally, is the degree to which Inuit traditional 

medicines currently seem to be used in the North.  Some Inuit on Baffin island for example, have 

reported using some locally gathered herbal remedies for AGI symptoms [83], but this does not 

seem to be the case for AGI in Rigolet or in other Inuit communities [48, 84].  The Aboriginal 

Peoples Health Survey (2006) included the following question: “Are Inuit traditional medicines, 

healing or wellness practices available in the city, town or community where you currently live?”  

Survey results indicate that 11% of Nunatsiavut respondents, 16% of Nunavut respondents, 24% 

of Inuvialuit respondents, and 29% of Nunavik respondents indicated that traditional Inuit 

medicine was available in the community [84], which is also supported by other research [48].  

 

The concept of country food as critical for health maintenance and wellbeing was strongly made 

by one Rigolet Elder who explained that Inuit would “die” if they had to rely on retail food 

instead of country food. This reliance on country food has been documented in other Inuit 

communities as an important component of the traditional Inuit health model and more broadly 

underpinning wellbeing [45, 50, 82].  Indeed, another study reported “If Inuit are unable to 
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obtain country foods for a sufficiently long time, they believe that they will die” [82].  In other 

Inuit communities, the consumption of country food was often identified as a form of treatment 

[45, 50, 82]; however, in our study both interviewees and BOI survey respondents did not report 

the use of country food as a form of treatment for AGI or health ailments in general in Rigolet.  

Thus, while country food is clearly an important component of health maintenance and 

wellbeing, it seems that it is not considered as a treatment for AGI ailments in Rigolet. 

 

Study Limitations 

This study had several limitations that are important to note.  First, this study was exploratory 

and conducted in one Inuit community only.  Inuit communities across Canada should not be 

treated as a homogeneous population; remote and isolated communities have different 

languages/dialects, cultural subtleties, and differ in geographic location, access to varying 

country foods, access and availability of health care services, colonial history, as well as 

exposure, proximity, and interaction with southern populations.  Therefore, the extent to which 

Inuit explain and treat AGI using a biomedical model likely varies among and within 

communities, and probably depends on the community’s history of colonization, as well as 

Western and Inuit medicine availability, accessibility, and local relevance.   

 

CONCLUSION 

Rigolet Inuit participants used a biomedical model (Epidemiology Triad and Health Belief 

Model) to describe and treat AGI symptoms.  Understanding community perspectives and beliefs 

about AGI causes, and motivations behind AGI healthcare seeking behaviours is important for 

public health practitioners and health care providers, especially considering the relatively high 
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estimated burden of AGI and the relatively low healthcare seeking behaviours in some 

Aboriginal communities compared to national estimates (Chapter 3 and 4).  Moreover, the 

mixed-methods approach used to understand the burden of AGI could be extended to other 

health research in Indigenous contexts. 
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FIGURES 

 

Figure 5.1.  An overview of perceived acute gastrointestinal illness (AGI) risk factors and their 
relationships as reported by interviewees in Rigolet, Nunatsiavut, Canada (2012). 
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Figure 5.2.   A word cloud illustrating the most commonly used words by interviewees, with 
words used more often displayed larger in size and darker in colour.  This word cloud illustrates 
how interviewees prefaced their explanation of acute gastrointestinal illness causes with 
uncertainty.   
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Figure 5.3.  The proportion of BOI survey respondents (A) rating the tap water quality to be 
“Good” or “Very Good” by age group (under 19, 20-55, and over 55 years old); (B) drinking 
bottled water, treated tap water, and untreated brook water as primary and secondary sources of 
water; and (C) the perceived water quality of tap, bottled, and brook water in Rigolet, 
Nunatsiavut, Canada in September 2012 and May 2013. 
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Figure 5.4.  The proportion of BOI survey respondents reporting to eat country and retail meat 
for more than half of meals by age group (under 19, 20-55, and over 55 years old) in Rigolet, 
Nunatsiavut, Canada in September 2012 and May 2013. Note that some meals may contain both 
country and retail meat; as such, the sum of the two categories may not be 100%. 
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Figure 5.5.  An overview of the acute gastrointestinal illness (AGI) health behaviors discussed by 
interviewees in Rigolet, Nunatsiavut, Canada (2012). 
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Figure 5.6.  The proportion of BOI survey respondents seeking various treatment options for 
acute gastrointestinal illness (AGI) compared to “health ailments in general” in Rigolet, 
Nunatsiavut, Canada in September 2012 and May 2013.  
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TABLES 

Table 5.1.  Summary of case counts by acute gastrointestinal illness (AGI) symptom, duration, 
impact, and treatment in Rigolet, Nunatsiavut in September 2012 and May 2013. 
 

AGI Case Information September 2012 May 2013 
Summary of Cases n = 226  n = 236  
Total reporting AGI symptoms  32 37 
Total AGI cases 30 32 
   
Primary Symptoms n = 30 n = 32 
Cases with diarrhea only (%) 20 (66.7) 27 (84.4) 
Cases with vomiting only (%) 4 (13.3) 1 (3.1) 
Cases with both diarrhea and vomiting (%) 6 (20.0) 4 (12.5) 
Mean number of loose stools on worst day (range) 2.6 (1-6) 3.23 (1-6) 
Mean number of vomiting episodes on worst day (range) 2.22 (1-6) 2.00 (1-4) 
   
Secondary Symptoms n=30 n = 32 
Stomach cramps or pain  64.3% 87.1% 
Nausea  48.3% 35.5% 
Headache  25.0% 35.5% 
Chills  25.0% 20.0% 
Extreme tiredness  24.1% 38.7% 
Excessive thirst  17.9% 38.7% 
Muscle or joint stiffness or pain  17.9% 26.7% 
Fever  13.8% 13.4% 
   
Severity* n = 30 n =32 
Mild (%) 15 (50.0) 9 (28.1) 
Moderate (%) 3 (10.0) 11 (34.4) 
Severe (%) 12 (40.0) 12 (37.5) 
   
Duration of illness n = 30 n =33 
Mean duration (days) of illness 2.27 (1-7) 1.71 (1-7) 
Mean duration (days) of diarrhea (range) 1.68 (1-7) 1.59 (1-7) 
Mean duration (days) of vomiting (range) 1.9 (1-7) 1.60 (1-3) 
   
Missed Activities    
Mean duration (days) of missed usual activities (range) 0.38 (0-3) 0.13 (0-1) 
Mean duration (days) of missed work (range) 0.19  (0-2) 0.25 (0-4) 
Mean duration of missed traditional activities (range) 0.17 (0-2) 0.16 (0-3) 
Mean duration of missed work for caregiver (range) 0.03  (0-1) 0 (0.0) 
   
Reasons for not visiting clinic or hospital n = 30 n = 32 
Illness not serious enough 22 (78.6) 29 (93.6) 
Would not make a difference to the outcome 0 (0.0) 1 (3.2) 
Dislikes or distrusts doctors or nurses 1 (3.6) 0 (0.0) 
On the land 2 (7.1) 1 (3.2) 
   
Typical AGI Treatment**  n = 236 
Traditional Inuit Medicine (%) - 6 (2.5) 
Consult a traditional Inuit healer (%) - 0 (0.0) 
Over-the-counter medication (%) - 30 (12.7) 
Visit the health clinic (%) - 22 (9.32) 
Do nothing (%) - 190 (80.5) 

*Mild - less than 3 loose stools and/or a single episode of vomiting in one day or less; Moderate - 3 or more loose stools and/or 2 or more 
episodes of vomiting, lasting for less than 1 day; Severe - 3 or more loose stools and/or 2 or more episodes of vomiting, lasting for more than 1 
day [4].   
**All participants (cases and non-cases) were asked “When you have diarrhea or vomiting, what do you usually do?” 
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Table 5.2.  Salient quotations from interviewees describing acute gastrointestinal illness (AGI) 
symptoms in Rigolet, Nunatsiavut, Canada in November 2012. 

Description of Acute Gastrointestinal Illness (AGI): Exemplar Supporting Interview Quotations 
Prevalence • “I don’t know, I just keep sayin’ there must be a bug goin’ around, really you know. Just something 

goin’ around and I caught a bug from something especially working at the school … it seems like it’s 
[going around] forever.” 

• “I’d say it’s probably prevalent because every time we’ve dealt with it, from the clinic perspective 
they’d say that, there’s a virus or there’s a bug or whatever you calls it - I don’t know - there’s 
something going around and people, a lot of people got it and stuff like that so, I’d say it’s pretty 
prevalent.”   

• “It’s just common, whatever’s goin’ around at that time, I guess I get it.” 
 

Mild 
Symptoms 

• “Oh for me, I never had it that bad. I mean I might have been feelin’ a bit stomach sick but I did 
have like diarrhea and just feelin’ sick on the stomach at the same time. Ya. But uh, it didn’t last any 
time. I might have had it like for a day, a couple days at the most.”   

 • “That one time he had diarrhoea, he was feelin’ miserable and he wouldn’t eat and he never had no 
appetite and, um, it was just for like a couple days not like real bad but it was diarrhoea, um, and he 
was just restless and cryin’ and…Just wouldn’t eat just, had juice or something in his bottle - that 
was it.”  

 
Severe 
Symptoms 

• “It comes on all at once.  And I haven’t had it now for quite a while. But it didn’t last that long thank 
goodness.  I had it a few years ago and I almost died.  I think my, grand daughter had it for 9 days 
and I had it for 8 I think it was. Oh it was horrible that time.”   

 
Infrequent 
Cases 

• “Oh my gosh, I don’t know, maybe even 3 or 4 times a year, if that much…  So not very often.” 
• “Maybe twice a year. Not too often we’re like sick.  Not very often. No, no.” 
 

Frequent 
Cases 

• “I’d say it’s probably once a month, at least one a month. So it’s like 12 times, and sometimes it 
could be more it could be twice a month… It’s increasing… It’s like almost like a, it’s not an 
everyday thing, but like I’m expecting it… um, just like if that’s something you get, just almost like 
another daily thing. But, like not on a daily basis, like every other week kind of thing.”   
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Table 5.3.  Quotations from interviewees describing potential risk factors for acute 
gastrointestinal illness (AGI) by host, agent, and environmental factors in Rigolet, Nunatsiavut, 
Canada in November 2012. 

Acute Gastrointestinal Illness (AGI) Risk Factors 
Host Risk Factors: Exemplar Supporting Interview Quotations 
Person-
person 
 

• “I don’t know. [Acute gastrointestinal illness] is probably just like the flu season or what not. That’s 
what I attribute it to anyway.” 

•  “It seems like the last time my granddaughter was sick when she had the diarrhea and throwing up, 
it was “goin’ around” they say.” 

• “You don’t hear tell of [AGI] ‘til somebody’s sick with it and then all of a sudden it just makes it way 
around.”   

  

Hygiene 
and Social 
Connection 
 

• “I tries to keep clean and healthy and stay away, you know try to stay away, from people that’s sick 
and you know if you can’t avoid it, just try to.  I guess if it’s goin’ around and, you know people that 
have it, just try to stay away from them, and you know, make sure you wash your hands and keep 
clean.” 

• “Uh, staying clean… just, keeping’ the germs away from the house… we don’t be out much. So, I 
mean we don’t catch no bugs very often, very rarely, I mean it’s always just usually chest colds that 
we do get. Not like diarrhea or vomiting not, maybe once or twice a year.” 

• “But, I can only say that since everybody has water and sewers since ‘85, that the hygiene would 
have vastly improved.  Because in the old days people had to carry their water. So there wasn’t 
water to run.” 

• “Well in the old days, I can tell you that in the spring, there’d be runoff, and the water comin’ off the 
hills would go into whatever their water system was, and you would get more diarrhoea in the 
spring.  But I don’t even notice that anymore.  Because, no, we have a proper, you know water and 
sewage.” 

  

Gender 
 

• “It seems that it is almost the same with men and women… But it seems like it’s pretty even I think.” 
• “I never ever noticed it… I never noticed any difference.” 

  

Age • “it sounded like from hearing people talking, a lot of kids had it, like children like you know, their 
parents saying their child is sick and still throwing up, or whatever, or in the school there’s a lot of 
kids out be because they are sick. … Well it seems like, ya it seems like, I think it seemed to me it was 
a lot of children being sick that’s what I heard. Yes it seemed like more children than adults had it.” 

• “It seems like the younger ones are sick a lot. I’m not sure if it’s because, they are too little to know 
like what washing hands.” 

• “[diarrhea and vomiting] was just makin’ around … and he [an Elder] ended up with it twice 
before, you know it finally went away right.   So imagine, like he is [very elderly] so that’s hard on 
him right? So, I don’t know just, it’s something to me anyway that just, goes around.” 

  

Immune 
status 

• “Normally I will go away [to a cabin] on the weekend and for me, that’s everything. Go away to my 
cabin, on the land, that’s my healer. That’s when I uh, that’s how, that’s how I let all my week 
stresses go like from the whole work week, everything, the minute I gets in the boat I’m gone away 
from here, and when I’m leaving I feel the worlds falling off me.”  

• “I likes goin’ out on the land and stuff so that grounds me I guess. And it brings me back to my roots 
in a spiritual kind of way especially when we’re way out on the land…but, generally it’s out on the 
land that I ground myself and realize who I am and, that’s what [health] is all about I guess.” 

• “[It was a] Just miserable, miserable fall but, I’m comin’ around better now…. but [my family 
member] had a real hard fall too he’s [in the hospital]. So, I figure the stress on top of that, so I just 
couldn’t let it out so… As he got better, I felt I started getting better [from AGI] sort of thing.  He’s 
getting good and I’m starting to come around now.” 

  

Agent Risk Factors: Exemplar Supporting Interview Quotations 
Infectious 
Pathogens 

• “I don’t know what makes [people] sick, if it’s just a bug going around or what.” 

  

Other 
conditions 

• “I don’t know if my bad stomach, like do I have, my daughter has ulcerative colitis. So, I don’t have 
nothing medically wrong with me. But, I don’t know if it’s that when I do get those stomach, if the 
bad stomach symptoms is a part of that or not. Like, I could have something else and I just don’t 
know it.” 

• “I’m kind of conscious about [diarrhea] because my [family member A] had cancer. My [family 
member B] has stomach cancer and my [family member A] had colon cancer… I’ve been checked a 



 207 

few times for colon cancer and stuff like that… So, I do know that there, you know that there’s other 
things too and I’ve been thinking’ about what’s Crohn’s and Colitis and you know and things like 
that.” 

• “I kind of don’t drink milk anymore because I’ve been wondering about the milk… I’ve been 
wondering about some intolerance to lactose or something like that.” 

• “Somes people get it from seal. Some people got the cramps. Nothing that sick, nothing urgent, I 
mean nothing bad but, some kind of food makes it through ya.” 

  

Environment Risk Factors: Exemplar Supporting Interview Quotations 
Water • “I figures it is the [tap] water… when [my husband] got really sick there when he come back from 

work, and he figures it might have been something in the water.” 
• “Christ no [I don’t drink the tap water], the water is bad, eh?”   
• “Oh, I wouldn’t drink out of the tap, some people do.  When [I had a visitor once], I said ‘what are 

you doin?’ [the visitor said] ‘drinking a drink’, I said ‘God, don’t drink out of that.’”   
• “I think our drinking water, is safe, our sewer is safe, so those are the things that would make people 

sick you know if, with diarrhea.” 
  

Boil Water 
Advisories 

• “I don’t listen to the boil water orders, nothing like that, if my water is bad or, you know?  It’s just, I 
don’t do nothing special, I don’t say.” 

• “And I don’t know if they were sayin’ there was something going on with the water, but like I said, I 
don’t follow those [boil water advisories] for my water and… it might have been something to do 
with that, I don’t know. I was just miserable with the [diarrhea]. So I figure it just went all 
throughout my body.” 

• “I don’t boil my water when there is a boil water on… And I kind of blames that on, I mean if I did 
that, [AGI] might not happen, it’s my own fault because I don’t ever boil my water when it says to.” 

• “Well, there was a boil order on. And I didn’t, like I said, I don’t boil my water…I don’t know if [my 
diarrhea] might be [from] the [tap] water. Like, it’s really bad, like I said though, I drink it in coffee 
but I know that maybe I shouldn’t because I don’t boil it.” 

• “I don’t think we got a sign up there now, but there’s a boil order. But there will be one you know, 
sometimes and, we don’t pay any attention to it (chuckles).” 

• “[The tap water] is suppose to be boiled now… you got to boil it before you drink it, but I don’t 
bother.” 

  

Brook 
water 

• “If we can get brook water, we always get our brook water. We always have.” 
• “We’ve been drinkin’ [brook water] for years now so. It seems to be fine [and doesn’t lead to 

diarrhea]” 
• “It seems like to me when I go somewhere and I drink different water, no matter where it is, I get 

diarrhea.” 
• “Think about it, we always lived on brook water, everybody around here lived on brook water you 

know what I mean and it uh, it, I don’t know if people had a lot of diarrhea back then or not.”  
• “Ya I got a Brita so I like filter, use the filter and throw the filter in my Brita, and I have a Brita 

water bottle so I do that too…. Just it’s cheaper then buyin’ bottled water. I don’t like drinkin’ tap 
water. It’s a lot, it’s always like boil water advisories on so, it’s much hassle to get that boiled down 
and, what not, so. And I figure with all this filtering it won’t be so bad.” 

  

Retail food • “But, our store is so, there’s such a poor choice that there could be spoiled cans, for sure.   If you 
look at our frozen vegetables they’re all lumpy and full of hard, they’re frozen, they’re thawed …  If 
the food had thawed, it could have been refrozen…the meat may look freezer burnt and I don’t think 
we would know if it thawed and was frozen again. But the vegetables, the frozen vegetables, you can 
tell. The fresh vegetables, it would be very easy to catch something off the fresh vegetables.  Because, 
we’re, everybody’s handling them because they’re such poor quality that I have to test all the kiwis 
before I buy one, so my fingerprints are all over the kiwi.” 

• “The meats down at the store, they’re not red, they’re like brown, dark brown like, they look like 
they’re half spoiled by the time we get it.  And, everything’s usually outdated.  Have to check the 
dates, if we get cheese or bread down there you have to check it over and make sure it’s not mould 
and, it’s just, not, it’s not, suitable for this time of year… the meat and the chicken and ground beef 
and the pork chops and chicken parts are all, like you can tell they’re old. And you try to cook it. And 
we have no other choice because we only have one store, so we have to get it.” 

•  “We’ve been eating the same thing years and years and years, same old thing over and over and 
over.  Salmon, fish, and ducks.  Never get tired of that, but the store bought food - living on the store 
bought food, we would die then.” 
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CHAPTER SIX:  

“WATER USED TO BE SO SIMPLE”:  IDENTIFYING DRIVERS OF 

WATERBORNE DISEASE FOR FUTURE PLANNING IN 

NUNATSIAVUT5 

 
 

ABSTRACT  

Background:  The provision of safe drinking water and impacts of waterborne disease in the 

Canadian North are complex issues that are influenced by rapidly changing environmental, 

social, economic, technological, and political factors making the future of these issues highly 

uncertain.   

Objectives: A scenario planning approach was used to explore how infectious waterborne 

disease might change in Nunatsiavut, Canada over the next 15-20 years.  The objectives were to 

characterize current and future conditions, trends, and processes driving changes in infectious 

waterborne disease.  

Methods:  The scenario planning method involved iterative steps after defining the scope of 

analysis, including developing an evidence-base via a burden of illness study and an 

environmental scan and literature review, expert in-depth interviews, and community focus 

group discussions, and using the evidence-base to identify and rank drivers by impact and 

uncertainty.  

Results:  Forty-nine major drivers were identified after considering social, technological, health, 

environmental, population, political, economic, and regulatory dimensions of waterborne disease 

                                                
5 Article Authorship: Harper, Sherilee L.; Edge, Victoria L.; Ford, James; Wood, Michele; 
IHACC Research Group; Rigolet Inuit Community Government; McEwen, Scott A. 
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in Nunatsiavut in the future.  Drivers were ranked and presented in an ‘Impact x Uncertainty’ 

Matrix’.  Those having both high impact and high uncertainty were considered ‘critical drivers’, 

which included extreme weather events; technology development; and global interest in 

Northern resources. 

Conclusions:  The process of envisioning future scenarios could be valuable in planning and 

preparedness involving situations for which there is a high level of complexity and uncertainty.  

The ‘Impact x Uncertainty Matrix’ was provided as a decision-making tool to encourage 

consideration of multiple perspectives for long-term strategic thinking and planning. 

 

INTRODUCTION 

The estimated global burden of diarrheal disease is substantial, with over 4.7 billion cases and 

over 2.1 million deaths per year [1].  A large proportion of this global burden is attributable to 

water; by some estimates, up to 88% of diarrheal deaths are attributable to unsafe water [2].  

While developing countries experience a large proportion of this global burden, diarrheal disease 

is still a public health priority in many developed countries due to the considerable morbidity, 

mortality, and economic costs [3–6].  In Canada, public concerns about drinking water quality 

were elevated by a major waterborne outbreak of two pathogens (Escherichia coli O157:H7 and 

Campylobacter jejuni) that occurred in Walkerton, Ontario in 2000 [7, 8], and a subsequent 

waterborne disease outbreak (due to Cryptosporidium parvum) in North Battlefield, 

Saskatchewan in 2001 [9].  These events highlighted that even a developed country with 

abundant drinking water resources and good water treatment infrastructure is not immune to 

waterborne disease outbreaks.  Since these events, major regulatory changes and large monetary 
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investments from governments have changed the way drinking water is monitored, treated, and 

distributed in Canada [7, 10].    

 

Nonetheless, some systemic water problems persist in Canada, particularly regarding the 

provision of well-resourced treatment systems operated by highly trained personnel in small, 

rural, and/or remote communities [11, 12].  In addition to these challenges, remote communities 

in the Canadian North face additional stressors, including inadequate or absent water distribution 

systems and infrastructure challenges for water distributions systems where there is permafrost 

[13].  While data are sparse, tap water quality concerns have been documented across the North, 

including community members perceiving tap water quality to be unsafe [14–16], microbial 

contamination of water tanks [17], and inadequate chlorination of tap water [18].  While most 

communities in the Canadian North have access to treated tap water, many prefer untreated water 

from brooks, rivers, and melted ice or snow [13, 17–19].  Drinking untreated water from these 

sources can be difficult to avoid while travelling on the land to visit cabins, hunt, fish, trap, and 

gather foodstuffs.  Yet, even when community members are in town and treated tap water is 

available, many prefer untreated water that has been collected on the land and stored in plastic 

containers [13, 17–20].  The practice of drinking untreated water likely stems from personal 

preferences (e.g. taste, appearance, odour), as well as cultural norms [13, 17]. 

 

While most Northern fresh water sources can be perceived as relatively pristine and of high 

quality, some studies have found microbial contaminants in pre-treatment drinking water 

reservoirs and in brooks commonly used for collecting untreated drinking water [13, 17, 18].  

Therefore, community residents could be at risk for waterborne disease.  Some Northern studies 



 

  211 

have documented high annual incidence of acute gastrointestinal illness (AGI) (Chapter 3), 

isolated diarrheal pathogens that could be attributable to water (e.g. Cryptosporidium, 

Campylobacter, Giardia, and E. coli) [21–24], and associated heavy periods of rainfall with poor 

water quality and increased diarrheal clinic visits [18].  It is difficult, however, to determine what 

proportions of these illnesses are attributable to water versus food, person-person contact, or 

other sources.   

 

The provision of safe drinking water and preventing waterborne disease in the North are complex 

issues; furthermore, the high degree of uncertainty associated with the rapidly changing 

environmental, social, economic, technological, and political factors in the North can make it 

difficult to plan and prepare for the future of these issues.6  Scenario planning is increasingly 

recognized as a powerful planning tool in the public health field [25–27], as it considers 

complexity and uncertainty in attempting to understand plausible future scenarios and to adapt to 

current, emerging, and future health scenarios.  It is a tool that characterizes how health problems 

could impact a population by using quantitative and qualitative data to describe current and 

possible future conditions, trends, and processes driving change.  Given these attributes, scenario 

planning is being used in situations where there are high levels of complexity and uncertainty 

                                                
6 Examples of the complexities and uncertainties that decision makers deal with regarding safe drinking water provision include: 
• Federal-level regulation changes regarding wastewater effluent and sewage treatment requirements [94] are based on 

southern economic, capacity, and biophysical conditions.  Communities north of 54°N have been granted an extension to 
address these regulations; however, this will be an enormous technological, capacity, and economic challenge in the North. 

• The future demographics are uncertain due to employment-related out-migration and development related in-migration. 
Furthermore, unlike the rest of Canada, the north is a growing, not aging population.  It is difficult to make decisions on 
water treatment infrastructure development and investment when the future demands on the system are so uncertain.   

• Due to the remote nature and the air-only access in the winter months, special planning is required regarding the amount of 
supplies required to meet an uncertain demand over winter months in the North.  There are anecdotal cases of new and/or 
extended boil water advisories due to the challenges in delivering spare parts, equipment, and additional chlorine supplies to 
communities in winter months.  Furthermore, unanticipated biophysical conditions can challenge drinking water provision 
(e.g. freezing pipes, frozen water reservoirs); these situations could increase under various climate change scenarios. 
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because it encourages long-term strategic thinking, helps to reduce surprise, and broadens 

discussion [26, 28, 29].   

 

This study used a scenario planning approach to examine how infectious waterborne disease 

might change in Nunatsiavut, Canada over the next 15-20 years.  The study objectives were to 

(1) identify and characterize current and future conditions, trends, and processes driving changes 

(i.e. drivers) in infectious waterborne disease, (2) rank the uncertainty and impact of these 

drivers, and (3) provide a tool to assist governments in infectious waterborne disease-related 

monitoring and decision-making processes in Nunatsiavut, Canada. 

 

METHODS 

Study Region: Nunatsiavut, Canada 

In Canada, there are three Aboriginal groups recognized by the Constitution: First Nations, 

Métis, and Inuit.  There are four Inuit regions in Canada: Inuvialuit, Nunavut, Nunavik, and 

Nunatsiavut.  Nunatsiavut is the homeland of Labrador Inuit (Nunatsiavummiut), who have 

adapted to extensive social, cultural, and environmental change over the past 500 years, while 

still maintaining a diversity of land-based skills and social flexibility [30]. Nunatsiavummiut are 

of Thule ancestry and began migrating to the Labrador region in the 13th Century and began 

trading with Europeans in the 16th Century.  Then, Moravians established mission stations in the 

18th Century and major British trading companies began extensive trading in the 19th Century.  

More recently, in 2005 the Labrador Inuit Land Claims Agreement was settled, establishing the 

Nunatsiavut Government (an ethnic Inuit Government) and the Labrador Inuit Settlement Area.  

This area spans over 72,520 km and contains five remote communities (Nain, Hopedale, 
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Postville, Makkovik, and Rigolet) with a growing population of 7,027 Inuit beneficiaries [30, 

31]. All Nunatsiavut communities are remote and only accessible by a commercial year-round 

plane service and a seasonal ferry.  Travel within the communities and to traditional land is by 

snowmobile in the winter months and by small personal boats with outboard motors in the 

summer months.  Nunatsiavummiut continue to rely on the local ecosystem for culture, 

wellbeing, and partially depend on hunting and gathering of caribou, seals, ducks, geese, eggs, 

fish, and berries for subsistence [32–34].   

 

Nunatsiavut waterborne disease and drinking water monitoring 

Primary healthcare is provided by the Labrador Grenfell Health Authority, and public health 

services are provided by the Nunatsiavut Government.  Each community has a small health clinic 

with a nurse, as well as a visiting physician (every 2-6 weeks).  Community members presenting 

with signs and symptoms of AGI at the clinic are typically provided with supportive treatment 

for symptoms, and in severe cases treated with prescription antibiotics.  Some cases are asked to 

submit a stool sample for further testing at a southern laboratory.  Positive stool samples for 

reportable infections are reported to the Newfoundland and Labrador Communicable Disease 

Control passive surveillance system [35].  If the source of infection is suspected to be 

waterborne, the Government Service Centre is contacted and it coordinates a full investigation.   

 

The municipal Inuit Community Governments manage the provision of treated drinking water in 

all Nunatsiavut communities.  Unfiltered surface water from man-made water reservoirs is 

treated with chlorine in situ before gravitational flow via underground pipes to the houses in the 

community.  The Government Service Centre coordinates and funds monthly bacteriological 
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water quality monitoring, including total coliforms, free-chlorine residuals, and Escherichia coli.  

Irregular or positive water samples, or suspected cases of waterborne enteric illness can prompt a 

Boil Water Advisory to be issued by either the Medical Officer of Health or the Environmental 

Health Officer [35]. 

 

Scenario Planning Framework 

The question addressed in this scenario planning study was “How might infectious waterborne 

disease change in Nunatsiavut, Canada over the next 15-20 years?”   The scenario planning 

method was primarily adapted from an approach taken by the Public Health Agency of Canada’s 

(PHAC) Public Health Assessment and Scenario Team [26, 27], as well as Ralston and Wilson’s 

Scenario Planning Handbook [36].  The approach was adapted to maximize stakeholder 

participation at multiple scales (i.e. local, regional, provincial, federal, and international).  The 

highly iterative process involved developing an evidence-base via a burden of illness study and 

an environmental scan and literature review, expert in-depth interviews, and community focus 

group discussions, and using the evidence-base to identify and rank drivers by impact and 

uncertainty (outlined below in detail, Figure 6.1) [25, 29, 36–41].  The research protocol was 

approved by the Nunatsiavut Government Research Advisory Committee, and the Research 

Ethics Boards at the University of Guelph, McGill University, Province of Newfoundland and 

Labrador, and Health Canada.  

 

Defining the Scope of Analysis 

Project partners from the Nunatsiavut Government, Labrador Grenfell Health Authority, and the 

Rigolet Inuit Community Government helped the research team define specific assessment 
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parameters, including identifying key informants, community members, and other experts to 

participate in the scenario planning. 

 

Collecting Data to Develop an Evidence Base 

Data from various sources were collected to describe the current understanding of waterborne 

disease in Nunatsiavut, as well as the drivers, impacts, uncertainties, and potential “wildcards” 

(extremely unlikely events with extremely high impact [42]) of how waterborne disease might 

change in the future.  Four methods were used to develop the evidence base at the regional scale.  

First, an environmental scan and literature review were conducted.  Second, in-depth interviews 

were conducted with experts representing social, technological, environmental, economic, 

political, population, emerging diseases, and regulatory (STEEPPER) dimensions of the issue at 

international, national, and regional levels. Then, to provide community-level and individual-

level perspectives to the research and to contextualize the insights provided at regional scale, (3) 

community focus group discussions, and (4) a burden of AGI study were conducted in Rigolet, 

Nunatsiavut (Chapter 3, 4, 5).   

 

Environmental scan and literature review:  The environmental scan and literature review 

included a search of academic and grey literature (from the past 20 years), in order to examine 

academic literature, unpublished studies, projects in progress, public and education resources, 

government reports, and non-academic projects and programs.  

 

In-depth interviews with experts:  Purposively-selected recognized experts from multiple 

disciplines at local, regional, provincial, national, and international levels were invited for 
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interviews to describe potential STEEPPER drivers of waterborne disease (Table 6.1).  

Interviewees were identified through an iterative ‘snowball’ process, whereby interviewees, 

community members, and research team members identified and suggested interviewees. 

PHAC’s scenario planning interview guide [26, 27] was adapted and was pre-tested for content 

and context by academics, practitioners, and community members (Appendix 6).  The interviews 

included open-ended questions to capture data on past, current, and future trends, drivers, and to 

identify signals of change in trends or influences of the drivers of waterborne disease.  The 

interviews were conducted in a conversational format to encourage new data and themes to be 

discussed.  A total of 30 experts were invited to participate in the interview from December 2012 

- May 2013; 20 agreed to participate, 4 declined due to time constraints, and 7 did not respond 

(response rate = 66.7%).  Participants included 9 academics and 11 professionals (6 of which 

were health practitioners); 10 participants were male and 10 were female.  Interviews were 

conducted by telephone and lasted an average of 62 minutes (range: 30-80 minutes; a total of 21 

hours of audio recordings).  

 

Community focus group discussions:  A total of seven focus group discussions were conducted in 

February 2012 with participants from regional and provincial health-related government 

employees and Rigolet community members (focus group participants=29) to better understand 

the range of how different groups of people think or feel about past, present, and future 

waterborne disease in Nunatsiavut.  Focus group participants were grouped by common 

attributes to promote sharing of ideas and perceptions, and included the following groups: 

government employees, hunters and trappers, Elders (over 55), youth (under 25), community 

government, and health workers.  The focus group questions were designed to be short, clear, 
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open-ended, and conversational; the questioning route included opening, introductory, transition, 

key, and ending questions [43].  A concept-mapping activity was used to visually depict the 

evolution of the discussion by creating a diagram of drivers grouped by content area [44].  This 

activity encouraged participants to identify and explain past, present, and future drivers, forces, 

and uncertainties regarding waterborne disease, as well as drinking water quality and quantity in 

Nunatsiavut in the future.  Finally, participants were asked to reflect and/or rank the major 

drivers/forces in terms of impact and uncertainty.  The recorded portions of discussions lasted an 

average of 82 minutes (range: 58-119 minutes; a total of 9.5 hours of recorded discussion).  All 

interviews and six focus group discussions were audio recorded with permission, transcribed by 

a professional transcription company, and checked for accuracy by the research team.  One 

community focus group preferred that the discussion was not recorded; therefore, this group 

discussion was captured by field notes, whereby two independent transcribers recorded the 

discussion topics, key concepts, and insightful quotes.   

 

Burden of AGI study:  Details regarding the methods, results, and implications of the burden of 

AGI study are discussed elsewhere (Chapter 3, 4, 5); but, briefly, a concurrent mixed methods 

design was used, which included quantitative and qualitative data collection and analysis.  In the 

quantitative phase of the study, survey data were collected in Rigolet, Nunatsiavut to examine 

the magnitude, distribution, and environmental risk factors of AGI in September 2012 and May 

2013.  The qualitative phase used in-depth interviews to explore the lived experience of AGI, 

including duration and severity of symptoms, community-perceived risk factors, as well as 

healthcare seeking behaviours.  
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Identifying and Evaluating Drivers  

Identifying Drivers:  The evidence base was used to generate a list of trends, drivers, 

uncertainties, and wildcards that might influence how waterborne disease might change in the 

future.  A constant comparative method was used to analyse these data [45], and involved 

constantly comparing data within and between sources using reflective memo writing and 

concept maps [44, 46] to identify key drivers of waterborne disease in Nunatsiavut in the next 

15-20 years.  The list of driving forces included STEEPPER dimensions of the issue.  A 

preliminary list of 105 potential drivers was generated, which was further refined, combined, and 

collapsed into a final list of 49 major drivers by a three-person team (Figure 6.2; Table 6.2).  

Qualitative data software (Atlas.ti version 6) was used to assist in data organization and retrieval 

of salient quotes.  To synthesize the data captured from the burden of AGI study, literature 

searches, expert interviews, and focus group discussions, data were summarized and integrated 

into driver summary tables developed by PHAC [26, 27]. 

 

Evaluating Drivers:  Using the evidence base, the 49 major drivers were qualitatively ranked by 

two research team members as high, medium, or low impact, as well as high, medium, or low 

uncertainty.   The drivers were first ranked independently, and then finalized through discussion 

until a consensus was reached.  Impact was defined as the magnitude of the driver’s influence on 

future waterborne disease in Nunatsiavut; uncertainty was defined as “the degree to which future 

developments and outcomes are not predictable” [36].  The principal outcome of this step was an 

‘Impact x Uncertainty Matrix’, which displays drivers according to their ranked impact and 

uncertainty (Table 6.2)[26, 27, 36].  Often in scenario planning, narratives describing several 
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plausible futures are created based on the drivers and an understanding of their possible impacts; 

however, the creation of narratives was beyond the scope of this study.  

 

RESULTS AND DISCUSSION 

Overall, the evidence base illustrated dramatic change in the past 20 years in terms of influences 

on and characteristics of drinking water sources and distribution – from privately collected brook 

water, to municipal water delivery of buckets of ground water from artesian wells, to piped 

treated surface water.  Considering the rapid change in the past 20 years, expert interviewees and 

focus group participants discussed and envisioned a continuing trend of rapid change in the next 

20 years.  As one community member remarked about the constant and rapid change, as well as 

the complexity of the issue, “water used to be so simple.”   

 

Utility of the Impact x Uncertainty Matrix 

The Impact x Uncertainty Matrix is displayed in Table 6.2, which is intended to help public 

health and environmental health decision-makers prioritize drivers [40]. The matrix also offers a 

“suggested degree and urgency of action” for each driver for future planning [27].  Depending on 

their placement in the matrix, the drivers were classified as ‘critical drivers’, ‘important drivers’, 

‘important planning drivers’, ‘drivers to monitor and reassess’, or ‘drivers to monitor’ within the 

Impact x Uncertainty Matrix (Table 6.2; [36]).  

 

Critical Drivers: The drivers placed in the high impact/high uncertainty cell are considered 

‘critical drivers’, as they have the highest suggested planning priority due to their high 

anticipated volatility and influence [27].  These drivers tend to be new or emerging and might 
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not be addressed in current plans and policies potentially due to lack of data or knowledge about 

the driver [27].  As such, these drivers are critical to include in planning.  Three drivers were 

ranked as ‘critical drivers’  (Table 6.2, 6.3). 

 

Important Drivers and Important Planning Issues:  Drivers ranked as having medium 

impact/high uncertainty, or high impact/medium uncertainty are classified as ‘important drivers’; 

whereas, those drivers ranked as medium impact/medium uncertainty, or medium impact/low 

uncertainty are considered ‘important planning issues.’  These drivers are important to consider 

in public health planning, especially in relation to the ‘critical drivers’.  A total of 8 drivers were 

ranked as ‘important drivers’ and 24 were ranked as ‘important planning issues’ (Table 6.2, 6.3).  

 

Monitor and Reassess Drivers:  Drivers ranked as low impact, regardless of the level of 

uncertainty, are drivers that could simply be monitored on a regular or sporadic basis [36].  Since 

the impact of these drivers tends to be low, they might not play a central role in future planning.  

A total of 14 drivers were placed in this category (Table 6.2). 

 

It is important to note that the matrix is flexible and intended to be revisited over time 

recognising that drivers are continually evolving and will change over time both individually and 

as they interact with each other.  Indeed, the level of impact and uncertainty of a driver that is 

considered independently might be different than the level of impact and uncertainty when the 

driver is considered alongside other drivers [27].  The matrix is intended to be monitored and 

updated regularly as new information becomes available [36, 40]. 
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Consideration of these drivers is intended to broadly inform and encourage long-term strategic 

thinking [26, 27, 36, 40].  While the future of how these drivers might act independently or in 

concert is unknown, the goal of the process is to encourage discussion, generate debate, and 

exchange views around how these drivers could plausibly unfold in the future, which in this case, 

raises awareness of the potential opportunities and threats to waterborne disease in the future, 

thereby enhancing public health preparedness and decision-making [27, 47].  The matrix presents 

a succinct categorical list of the drivers, which can facilitate this type of strategic discussion 

between and among various public health stakeholders and decision makers from diverse 

backgrounds at different levels of organisation [27, 36].7  

 

Understanding critical drivers and their possible influence in the future 

Three drivers were ranked as high impact/high uncertainty: extreme weather events; technology 

development; and global interest in Northern resources.  

 

Extreme weather events 

“we don’t have the understanding of where and when we need to worry about this” 

 

Climate projections suggest that high impact and extreme weather events (e.g. heavy periods of 

rainfall, flooding, storms, heat waves, rapid snow melts) will continue to increase in duration and 

intensity over the next decade [48].  These types of weather events can have substantial impacts 

on waterborne disease.  As one expert interviewee explained, 

                                                
7While formal evaluations of scenario planning outcomes are lacking in the literature, scenario planning has been considered 
useful in several different disciplines and sectors, including Shell profiting from the 1970s oil crisis [95], the Public Health 
Agency of Canada navigating the H1N1 outbreak in 2009 [27], and improved financial performance and outside-in thinking for 
private water provision in the UK [96]. 



 

  222 

“Research and what is known about waterborne disease makes it clear that increasing 
temperatures can increase replication rates of pathogens, which means that there’s 
opportunities for pathogens to emerge or re-emerge with warmer temperatures.  There’s 
also a clear signal from heavy precipitation events…if it’s heavy enough, flooding events 
will wash pathogens into waterways… there’s been a number of studies that have shown 
that there’s waterborne disease outbreaks [after flooding], and we do know there’s more 
flooding with climate change, particularly in the U.S. and Canada and in Europe.” 

Indeed, warmer weather patterns have been associated with increased risk of waterborne disease.  

For instance, warmer temperatures in Newfoundland and Labrador have been associated with a 

4.5% increase in reported cases of Campylobacter for every degree increase in weekly mean 

temperature, which could be directly attributable to increases in temperature or indirectly 

attributable to temperature-related behavioral changes [49].  Furthermore, future increases in 

temperature could change the range and distribution of pathogens, resulting in emerging/re-

emerging waterborne disease risks [50].  To illustrate this, one expert interviewee described an 

enteric illness outbreak of “Vibrio parahaemolyticus in Alaska that showed up several years 

ago.”  Studies found that foodborne outbreaks of V. parahaemolyticus were associated with 

water temperatures exceeding 15°C; these warm water temperatures had not been recorded in 

Alaska until 2004, resulting in the first outbreak of V. parahemolyticus above 60° N [51–54].  

Another interviewee described several host animals are “migrating north … to take advantage of 

habitat niches in the Arctic, which used to be the exclusive zone of animals … that were very 

specialized and adapted to the Arctic.  So, now they're being outcompeted by generalists.” 

Range expansion could have implications for waterborne disease.  For instance, changes in 

vegetation and habitat has resulted in beavers migrating further north than previously 

documented in Alaska, which could introduce Giardia into northern water sources [51, 54].  An 

interviewee believed this type of phenomenon is “going to happen over and over again 

because… public health doesn’t have enough information about thresholds… we don’t have the 

understanding of where and when we need to worry about this.” 
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Heavy rainfall events have also been associated with increased rates and outbreaks of waterborne 

disease [8, 18, 55–57].  In Nain and Rigolet, Nunatsiavut, after heavy periods of rainfall and 

rapid snowmelt, there were significantly higher levels of E. coli and total coliforms in pre-

treatment water reservoirs and brooks where people commonly collected drinking water [18].  

Two to four weeks after these high impact events, there was a significant increase in clinic visits 

for diarrhea and vomiting in Nain [18].  Moreover, flooding can increase the pathogen load in 

floodwaters or overwhelm water treatment systems, which could compromise drinking water 

sources and increase exposure to waterborne pathogens [58, 59].  For instance, a flooding event 

in Alaska resulted in damaged water and waste water treatment infrastructure, compromising 

drinking water quality and potentially increasing the risk of waterborne disease [60].  Some 

climate change scenarios could result in an increased risk of waterborne disease due to increased 

frequency of heavy rainfall and flooding in the future [50, 61, 62].   

 

These high impact weather events could increase the risk of waterborne disease for Inuit who 

drink untreated brook water and could also threaten municipally-supplied treated water.  

Currently, all Nunatsiavut communities have municipally-supplied piped water, sourced from 

surface water that is chlorinated but unfiltered [18, 20].  This water treatment and distribution 

design can be vulnerable to run-off, heavy rainfall, rapid snowmelt, capacity and resource 

challenges, and might not remove pathogens resistant to chlorination (e.g. Giardia, 

Cryptosporidium) [12, 60, 63, 64].  Therefore, high impact weather events can place further 

stress on treatment infrastructure, particularly in communities where it is under-developed and 

aging [60].  For instance, rainfall and flooding events can increase surface water turbidity that 
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can adversely affect disinfectants like chlorine [65], thereby increasing the risk of waterborne 

disease [66–70].  Drinking water treatment infrastructures without filtration or coagulation and 

sedimentation, which is the case in all Nunatsiavut communities, are particularly vulnerable to 

high impact weather events and high turbidity [65]. 

 

Expert interviewees and focus group participants believed that high impact weather events tend 

to increase public concerns about climate change.  Research suggests that public interest in 

environmental health risks tends to increase when risks are novel and acute, which is 

characteristic of waterborne disease outbreaks [71, 72].  Similar to the comprehensive changes in 

drinking water regulation and resource allocation following the Walkerton outbreak [10, 73], 

some expert interviewees stated that high impact weather events in the future will drive public 

concern, and consequently policy and regulation in the future. As one expert interviewee 

explained,  

“In the end, the weather’s gonna win… it is so challenging to get 195 countries to agree 
on just about anything, but what’s really, really pushing the countries is their experience 
with [extreme weather] impacts, and if you look at – particularly, the last couple of years – 
the extreme events are driving a lot of issues… and I really think we’re in for a period of 
quite extreme events…  I think there’s going to be a strong focus on extreme events over at 
least the next decade, which is going to push greater integration across sectors, which 
would be very, very helpful…  I also think that we’re in for some outbreaks of infectious 
diseases large enough to be noticed, large enough that there may be a fingerprint of 
climate change in them and that there will be greater interest in basic public health and 
surveillance systems, in making sure that we increase the preventive activities but to do it 
in a climate-smart way so that it takes the risks of climate change into account.” 

The degree to which high impact weather events influence waterborne disease in the future was 

generally considered to be very unpredictable by expert interviewees; thus, this driver was 

ranked as having ‘high uncertainty’.  While one expert described “very little uncertainty in the 

next 30 to 40 years” in terms of global warming trends, other participants believed that “for 

extreme events, it’s just more complicated” due to “multiple sources of uncertainty”, including 
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socio-economic levels, regulations, policies and procedures, and health surveillance at local 

levels. 

 

Technology Development 

“Twenty years from now the kinds of technologies that we think are just great 

today, are going to be door prizes” 

 

Focus group participants and expert interviewees described an accelerating trend in technology 

development and application.  Technology development and application requires the capacity to 

use and access the latest technology, adapt or modify existing technologies, and ensure the 

technology is usable, reliable, and valuable [74].  The capacity to access, use, and adapt 

technologies in innovative ways exists in the North; indeed, focus group participants often 

identified ingenuity and resourcefulness as valued traits in Inuit culture and this is supported in 

the literature [75, 76].  Considering Inuit ingenuity, accelerating technology development and 

adoption has been suggested for future healthcare development in the Arctic, to “overcome 

existing barriers to equitable and effective health care… us[ing] robots to replace the revolving 

door of short-term visiting health providers and free from the vagaries of travel due to 

uncooperative weather” [77].  Indeed, Nunatsiavut has demonstrated significant leadership and 

investment in telehealth technologies, including Rosie-the-Robot, a wireless, mobile robot 

allowing a physician to remotely interact with community members [78, 79].  

 

While Nunatsiavut communities have experienced rapid changes in drinking water provision, 

expert interviewees believed that substantial technological developments in water treatment 
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technology have not become available in the past 20 years: “the treatment technologies are not 

all that new or different.  Nothing really new has come out on the market in the past ten, fifteen, 

twenty years since we learned about Cryptosporidium.”  While research development and “the 

application of the technology evolves and incrementally advances to become more and more 

efficient… twenty years from now the kinds of technologies that we think are just great today, are 

going to be door prizes.”  Indeed, interviewees suggested that availability of revolutionary water 

treatment technology or increased affordability of existing technology is plausible in the next 20 

years, which could allow Northern communities to avoid expensive and complicated 

conventional filtration, flocculation, and UV technologies that are typically used in southern 

communities.  Interviewees also identified similar advances in water testing technologies, which 

could provide rapid, accurate, and affordable onsite water microbial water testing results.  This 

technology would allow Nunatsiavut communities to monitor and govern their own water 

testing, water monitoring and policy development.  An interviewee noted, 

“Methods are changing as well.  So, one of the reasons why we don’t have all that much 
data on pathogens in water, and even on the human side too, is that methods are expensive 
and are not very good.  But there’s been ten, twenty, thirty years of research being focused 
on development of methods to find bugs that are faster cheaper on both human side and on 
the exposure side.  So, that’s going to change the landscape.  It’s going to change the type 
of data that we see and how we interpret the data, both in terms of human illness and 
water.”   

Some Northern governments are already investing in the adaptation of remote monitoring 

technologies for application in northern climates.  As one interviewee commented, “some 

governments, like NWT [Northwest Territories], invested 7 million dollars - or even more, 

maybe it’s a lot more than that - in EPCOR [Edmonton Power Corporation] technology in 

Vancouver, which is these automated [remotely monitored] box plants that treats your drinking 

water.”    
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Improved drinking water treatment has important implications for waterborne disease; indeed, 

drinking water interventions at source and household levels have made significant reductions in 

diarrheal disease outcomes [80, 81] and are cost-effective [82].  Therefore, considering some 

Northern water treatment infrastructure can be under-developed and aging, as well as the 

challenges regarding monetary and human resources available, the development of a new and 

innovative water treatment technology could reduce the higher rates of acute gastrointestinal 

illness that exist in some communities (Chapter 3).   

 

Participants described uncertainty regarding water treatment technology in two ways: uncertainty 

in whether new water-related technology will be developed, and whether technology would be 

adopted in the North. Attaining the monetary resources to invest in the development or adoption 

of technologies could be a challenge for many Northern communities.  Developing the capacity 

to operate, maintain, and repair the technologies can also prevent adoption of new technology.  

In some cases, older technologies are simpler to operate, maintain, and repair [83].  Thus, 

adoption of new technologies necessitates having the skillsets [74, 84] and infrastructures to 

correctly use and support those technologies.  This increased capacity required to operate new 

technologies could be difficult to acquire considering the existing challenges with capacity (e.g. 

educational and vocational), literacy, and numeracy required to run existing treatment facilities 

in some communities.  As one interviewee explained, if a government, 

“pays for the box and has it shipped in there and set up, push the go button, nobody locally 
is going to know how to fix it when it breaks.  It’s not if it breaks, it’s when it breaks.  It’s a 
bunch of moving parts, it’s a sophisticated technology, it’s computer automated 
environment control system. It’s going to wear out, it’s going to need electrical software 
servicing, mechanical servicing and that scope and capacity of technical expertise is just 
not in every community.” 
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Thus, all aspects of technological and water treatment- related capacities must be further 

developed in the North to support adopting new technology developments.  As one interviewee 

explained, 

“In Northern communities I couldn’t overstate that the key to solutions is people in the 
North - and maybe that’s everywhere - but in the North in particular… I would say that it 
all hinges on people.  That’s the most direct influence on [water] outcomes in my 
opinion.”   

  

Global interest in Northern resources 

“I don’t think that you can overestimate how quickly the North could change because of 

economic development.” 

 

The Canadian North is rich in natural resources: Canada is the third largest diamond producer in 

the world, and it was estimated that one-fifth to one-quarter of the world’s petroleum reserves are 

in the Arctic [85, 86].  As such, some interviewees believed Canada’s “next economic engine is 

really the Arctic.  That’s where a lot of our economic drive is going to come from because of the 

abundance of renewable and nonrenewable energies that exist in the Arctic.”  Indeed, Labrador 

is rich in natural resources, including iron-ore, nickel, uranium, natural gas, as well as rivers to 

dam for hydro electricity generation.  Currently, mining and off-shore oil extraction are the 

largest contributors to Newfoundland and Labrador’s GDP (nearly 35% in 2009), which 

interviewees anticipated to grow.  Historically the North has been a largely untapped resource 

due to inaccessibility, but one interviewee explained,  

“the Arctic is becoming an ocean that is open for development because the reduction in 
multi-year sea ice has taken a lot of the barriers away that historically have been there 
because first-year ice is much more easy to design icebreakers or fixed structures to deal 
with the engineering forces associated with first-year are much easier than the engineering 
forces associated with multi-year, and as a consequence, there’s a lot of interest in the 
development of oil and gas.”   
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As natural resources become more scarce globally, and the accessibility of the North increases 

due to climate change and technology development, the potential for resource exploitation in the 

North has caught international attention.  For example, one interviewee explained that in 2001 

Russia submitted a claim to the United Nations Commission on the Limits of the Continental 

Shelf for a large portion of the Arctic waters (which was later rejected), in 2007 Russia put a 

Russian flag on the North Pole's sea floor, in 2007 Canada announced plans for additional Arctic 

patrol ships, a new army training centre in Resolute Bay, and the renovation of a deepwater port 

in Nanisivik. Then, in 2013, China, India, and South Korea requested and were granted observer 

status on the Arctic Council.  

 

The global interest in Northern resources could have enormous positive and/or negative impacts 

on water and waterborne disease in Nunatsiavut in the next 20 years.  Interviewees and focus 

group participants believed that natural resource development could bring infrastructure 

development (e.g. road construction, hydro-electricity developments, improved water treatment 

infrastructure), generate tax revenue for governments, provide social services (e.g. public health 

and healthcare services, education, scholarships, policing), increase local employment (indirect 

and direct job creation), and stimulate and diversify the local economy, and this is supported in 

the literature [87, 88].  There are several mechanisms that can increase the benefits of 

development to communities, including the power and authority of Land claims; ensuring 

training, employment, environmental protection, reclamation, and compensation of Inuit through 

Impact and Benefit Agreements; and the establishment of co-management boards as the 

decision-making authority for land and resource use and management in Inuit regions [89].  In 

Labrador, the Voisey’s Bay iron-ore mine has worked with Nunatsiavut to increase benefits to 
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Inuit, resulting in an entire chapter on the Voisey’s Bay Area in the Labrador Inuit Land Claims 

Agreement, higher rates of Inuit employment than other Northern mines, and unique programs, 

for example a harvesting compensation program to aid community members whose access to the 

land for economic and nutritional benefit has been affected by the mine [89].   

 

While interviewees and focus group participants recognized the potential positive impacts, they 

also identified several negative impacts.  Indeed, the United Nations Permanent Forum on 

Indigenous Issues has stated that development projects have thus far “failed to consider 

Indigenous issues” and that “development projects could either help indigenous peoples survive 

or destroy them and their cultural heritage, depending on how they were managed” [90].  As one 

interviewee noted, 

“[the North] is a big area and it’s fraught with the influence of the mining and resource 
reapers of the planet who typically just go in and say ‘that’s easy, here’s forty million 
dollars, handle that.’  And it’s hard to say no to that kind of bully.  It’s impossible to say no 
under those circumstances because the near term gain is just too attractive to pass up by 
individuals and government.” 

Potential negative impacts of natural resource development are broad. For instance, the ‘boom 

and bust’ nature of this type of development can have negative implications for local economies 

[89].  Some studies have also documented food security consequences arising from development 

impacts on animal population sizes and migration patterns, and on time available to hunt and 

gather in the North [89].  Disruption in community dynamics during development projects has 

also been reported, and is in part due to the large transient southern workforce and large disparity 

in wages between Inuit and southerners [89]. The influx of people to support the development 

projects can also place further stress on inadequate infrastructure (e.g. housing, water provision, 

healthcare, and energy, as well as increase the cost and thus decrease accessibility of several 

goods and services) [89].  Focus group participants discussed these negative impacts at length, as 
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well as impacts on “wildlife”, “ecosystems”, “whole water systems”, “safety”, “drugs and 

alcohol”, “drinking and driving”, “bigger difference between the ‘haves’ and ‘have-nots’”, 

“contaminants”, “privacy”, and “socializing”.  Furthermore, the rate at which change occurs in 

the community can have substantial impacts.  As one interviewee commented, 

“the change is so fast it’s almost catastrophic to the community… with the iron mining 
going in, you go from a zero-dollar economy to billion dollar economy, literally in 1 or 2 
years … and I’m sure there will be more of that, I’m sure, as the northwest passage open 
up and gas, natural gas and oil, and mineral reserves.  Commodity prices are only going 
up, and they’ll continue to go up.  And these communities will, some of them will be in for 
huge shocks.” 

These social, cultural, and economic impacts from natural resource development could 

potentially indirectly influence the occurrence of waterborne disease in Nunatsiavut.  For 

instance, increased development could increase the tax base and/or increase the population size, 

allowing new and high quality water treatment infrastructure to be built.  As one interviewee 

explained, 

“I think that there will be impacts on waterborne disease, and I’m hoping as I said, that 
it’s a positive impact and that the structure of the community becomes more solid and that 
you’ve got better water treatment and more awareness perhaps and maybe more, better 
testing, better health testing, better health facilities, so that even though we might be seeing 
waterborne disease occurring, it’s been, hopefully it’s going to be understood better in the 
community and managed better in a health sense.”   

Alternatively, the increase in population size could outstrip infrastructure development and 

further stress the existing systems.  Another expert interviewee strongly believed that based on 

the history of development in Labrador, “it does absolutely nothing to boost up the [water] 

infrastructure” because of “the greed. Greed is not a good thing, greed doesn’t lead to improved 

health or improved sense of community.  Greed, greed isolates.  Everyone becomes concerned 

about themselves, and that sense of sharing gets eroded.”   Herein lies the large uncertainty of 

this driver: it is highly uncertain whether this driver might increase or decrease waterborne 

disease in Nunatsiavut and “it is very difficult to predict.”  
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Limitations 

While scenario planning can be very helpful in long-term and strategic health planning, several 

limitations are important to note.  Firstly, depending on the scope and breadth of the issue 

scenario planning can be very time consuming and in some situations require large amounts of 

human resources [36, 40, 91]; however, the expected increase in robustness and resiliency of 

plans and policies benefitting from this type of analytic process will hopefully save time and 

resources in the long-term. Communication of the results can sometimes be difficult since this 

type of visioning and ‘futures thinking’ are not common practice in many professions [36, 40]. 

Related to this, the challenge of actually envisioning 15-20 years into the future cannot be 

downplayed in societies that very much think, live and work in the present and very near future. 

Third, there is a cultural bias towards forecasting one future or gravitating towards one particular 

scenario, which can detract the advantages of considering the diversity of drivers and their 

uncertainties, which allows for contemplating a range of plausible futures [36].  Finally, scenario 

planning is believed to be more effective when the scenario question is linked to a key decision 

or focal policy issue faced by the stakeholders [36].  While this study was not intended to address 

one of these, we hope that the process was valuable in that it allowed for thinking beyond the 

current and near future, provided multiple perspectives, long-term views, and outside-in thinking 

to approaching a public health issue [92]. 

 

CONCLUSION  

This study used a scenario planning approach to explore how infectious waterborne disease 

might change in Nunatsiavut, Canada in the next 15-20 years.  Current and future conditions, 

trends, and processes driving changes in infectious waterborne disease were identified and 
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ranked by impact and uncertainty.  Drivers that were ranked as having both “high” impact and 

“high” uncertainty are considered ‘critical drivers’ for decision makers to monitor, and included 

extreme weather events; technology development; and global interest in Northern resources.  

Furthermore, the result of this work, the Impact x Uncertainty Matrix, was intended to be a 

valuable planning tool that can bring people together to prompt discussion and debate about 

plausible futures, and could be used to address the broad and complex issues of water from a 

variety of perspectives.  The matrix is intended to bring people together to prompt discussion and 

debate between and among stakeholders and community members about the robustness of 

current programs, policies, and procedures under different climate scenarios.  Both long-term 

and short-term adaptation strategies should be discussed within the Inuit context and within the 

resources and human/social capital available.  The matrix also incorporated a diverse range of 

information that reflect STEEPPER dimensions of the issue, thereby presenting complex, 

uncertain, and dynamic system in an easily accessible format for academics, policy makers, 

healthcare professionals, and communities members [93].  Through these discussions, 

stakeholders could be encouraged to discuss drivers in the context of existing plans and program, 

envision how drivers might interact in the future, identify and describe signals of change for 

drivers, utilize the matrix as a checklist when developing new plans, and/or identify future areas 

of research based on drivers (Table 6.4, [27]).  During these discussions, different stakeholders 

will gravitate towards and focus on different drivers, depending on their perspective and 

background (e.g. community member vs. environmental health officer vs. Medical Officer of 

Health vs. epidemiologist vs. politician vs. environmental manager).   Consequently, the range of 

diverse insights and very broad perspectives that surface encourages the various stakeholders and 

professionals to look outside their own sometimes limited scope.   



 

  234 

REFERENCES 

1.  WHO. Global Burden of Disease 2004 Summary Tables [Internet]. Geneva, Switzerland; 
2008.  

2.  Pruss-Ustun A, Bos R, Gore F, Bartram J. Safer Water, Better Health: Costs, Benefits and 
Sustainability of Interventions to Protect and Promote Health. Geneva, Switzerland: 
World Health Organization; 2008. p. 60.  

3.  Roy SL, Beach MJ, Scallan E. The Rate of Acute Gastrointestinal Illness in Developed 
Countries. Journal of Water and Health. 2006;04(Suppl 2):31.  

4.  Scallan E, Hoekstra RM, Angulo FJ, Tauxe R, Widdowson M-A, Roy SL, et al. 
Foodborne Illness Acquired in the United States—Major Pathogens. Emerging Infectious 
Diseases. 2011;17(1):7–15.  

5.  Scallan E, Majowicz SE, Hall G, Banerjee A, Bowman CL, Daly L, et al. Prevalence of 
Diarrhoea in the Community in Australia, Canada, Ireland, and the United States. 
International Journal of Epidemiology. 2005;34(2):454–60.  

6.  Thomas MK, Murray R, Flockhart L, Pintar K, Pollari F, Fazil A, et al. Estimates of the 
Burden of Foodborne Illness in Canada for 30 Specified Pathogens and Unspecified 
Agents, Circa 2006. Foodborne Pathogens and Disease. 2013;1–10.  

7.  O’Connor DR. Report of the Walkerton Inquiry: The Events of May 2000 and Related 
Issues. 2000. p. 499.  

8.  Auld H, MacIver D, Klaassen J. Heavy Rainfall and Waterborne Disease Outbreaks: The 
Walkerton Example. Journal of Toxicology and Environmental Health. 2004;67(20-
22):1879–87.  

9.  Stirling R, Aramini J, Ellis A, Lim G, Meyers R, Fleury M, et al. Waterborne 
Cryptosporidiosis Outbreak, North Battleford, Saskatchewan, Spring 2001. Canada 
Communicable Disease Report. 2001;27(22):185–92.  

10.  Schwartz R, McConnell A. Do Crises Help Remedy Regulatory Failure? A Comparative 
Study of the Walkerton Water and Jerusalem Banquet Hall Disasters. Canadian Public 
Administration. 2009;52(1):91–112.  

11.  Hrudey SE, Hébert PC, Stanbrook MB, Sibbald B, Flegel K, MacDonald N, et al. Safe 
Water? Depends on Where You Live! Canadian Medical Association Journal. 
2008;178(8):975.  

12.  Kot M, Castleden H, Gagnon G a. Unintended Consequences of Regulating Drinking 
Water in Rural Canadian Communities: Examples from Atlantic Canada. Health & Place. 
2011;17(5):1030–7.  



 

  235 

13.  Messier V, Lévesque B, Proulx J-F, Ward BJ, Libman M, Couillard M, et al. Zoonotic 
Diseases, Drinking Water and Gastroenteritis in Nunavik: a Brief Portrait. 2007 p. 24.  

14.  Daley K. A Qualitative Case Study of Relationships Between Public Health and 
Municipal Drinking Water and Wastewater in Coral Harbour, Nunavut. 2013. p. 220.  

15.  Statistics Canada. 2001 Aboriginal Peoples Survey: Community Profiles [Internet]. 2004.  

16.  Adelson N. The Embodiment of Inequity: Health Disparities in Aboriginal Canada. 
Canadian Journal of Public Health. 2005;96:S45–61.  

17.  Martin D, Bélanger D, Gosselin P, Brazeau J, Furgal C, Déry S. Drinking Water and 
Potential Threats to Human Health in Nunavik: Adaptation Strategies Under Climate 
Change Conditions. Arctic. 2007;60(2):195–202.  

18.  Harper SL, Edge VL, Schuster-Wallace CJ, Berke O, McEwen SA. Weather, Water 
Quality and Infectious Gastrointestinal Illness in Two Inuit Communities in Nunatsiavut, 
Canada: Potential Implications for Climate Change. EcoHealth. 2011;8(1):93–108.  

19.  Goldhar CA. Water Ways: Vulnerability to Freshwater Changes in the Inuit Settlement 
Region of Nunatsiavut, Labrador. 2011. p. 152.  

20.  Goldhar C, Bell T, Wolf J. Rethinking Existing Approaches to Water Security in Remote 
Communities: An Analysis of Two Drinking Water Systems in Nunatsiavut, Labrador, 
Canada. Water Alternatives. 2013;6(3):462–86.  

21.  Goldfarb DM, Dixon B, Moldovan I, Barrowman N, Mattison K, Zentner C, et al. 
Nanolitre Real-Time PCR Detection of Bacterial, Parasitic, and Viral Agents from 
Patients with Diarrhoea in Nunavut, Canada. International Journal of Circumpolar 
Health. 2013;72:19903.  

22.  Pardhan-Ali A, Wilson J, Edge VL, Furgal C, Reid-Smith R, Santos M, et al. A 
Descriptive Analysis of Notifiable Gastrointestinal Illness in the Northwest Territories, 
Canada, 1991-2008. BMJ Open. 2012;2(4).  

23.  Pardhan-Ali A, Berke O, Wilson J, Edge VL, Furgal C, Reid-Smith R, et al. A Spatial and 
Temporal Analysis of Notifiable Gastrointestinal Illness in the Northwest Territories, 
Canada, 1991-2008. International Journal of Health Geographics. 2012;11(1):17.  

24.  Pardhan-Ali A, Wilson J, Edge VL, Furgal C, Reid-Smith R, Santos M, et al. Community-
Level Risk Factors for Notifiable Gastrointestinal Illness in the Northwest Territories, 
Canada, 1991-2008. BMC Public Health. 2013;13(1):63.  

25.  Ebi KL, Kovats RS, Menne B. An Approach for Assessing Human Health Vulnerability 
and Public Health Interventions to Adapt to Climate Change. Environmental Health 
Perspectives. 2006;(12):1930–4.  



 

  236 

26.  PHAC. Children and Physical Activity Scenarios Project: Evidence-Based Visions of the 
Future. http://publications.gc.ca/collections/collection_2012/aspc-phac/HP5-110-2011-
eng.pdf: Public Health Agency of Canada; 2011. p. 84.  

27.  Edge VL, Trumble Waddell J. Personal Communication. 2013;  

28.  Martens P, Huynen M. A Future Without Health? Health Dimension in Global Scenario 
Studies. 2003. 81(12):896–901.  

29.  Neiner J, Howze EH, Greaney ML. Using Scenario Planning in Public Health: 
Anticipating Alternative Futures. Health Promotion Practice. 2004;5(1):69–79.  

30.  Natcher DC, Felt L, Procter A. Settlement, Subsistence, and Change Among the Labrador 
Inuit: The Nunatsiavummiut Experience [Internet]. Univ. of Manitoba Press; 2012. p. 286.  

31.  Statistics Canada. Rigolet, Newfoundland and Labrador. Census Profile. 2011 Census. 
Statistics Canada Catalogue No. 98-316-XWE. Ottawa. Released October 24, 2012. 
[Internet]. 2012.  

32.  Cunsolo Willox A, Harper SL, Edge VL, Landman K, Houle K, Ford JD, et al. The Land 
Enriches the Soul: On Climatic and Environmental Change, Affect, and Emotional Health 
and Well-Being in Rigolet, Nunatsiavut, Canada. Emotion, Space and Society. 2013;6:14–
24.  

33.  Harper SL, Edge VL, Cunsolo Willox A, Rigolet Inuit Community Government. 
“Changing Climate, Changing Health, Changing Stories” Profile: Using an EcoHealth 
Approach to Explore Impacts of Climate Change on Inuit Health. EcoHealth. 
2012;9(1):89–101.  

34.  Cunsolo Willox A, Harper SL, Ford JD, Landman K, Houle K, Edge VL, et al. “From 
This Place and of This Place:” Climate Change, Sense of Place, and Health in 
Nunatsiavut, Canada. Social Science & Medicine. 2012;75(3):538–47.  

35.  Province of Newfoundland and Labrador. Enteric Diseases. Communicable Disease 
Report. 2013;30(2):10.  

36.  Ralston B, Wilson I. The Scenario Planning Handbook: Developing Strategies in 
Uncertain Times. Belmont, CA: South-Western Educational Pub; 2006.  

37.  Ebi KL, Semenza JC. Community-Based Adaptation to the Health Impacts of Climate 
Change. American Journal of Preventive Medicine. 2008;35(5):501–7.  

38.  Ebi KL, Burton I. Identifying Practical Adaptation Options: An Approach to Address 
Climate Change-Related Health Risks. Environmental Science Policy. 2008;11:359–69.  



 

  237 

39.  Rettig P. Scenario Planning: A Tool for Healthcare Organizations? The Bristol Review. 
1998;2:3–4.  

40.  Ringland G. Scenarios in Public Policy. Chicester: Wiley; 2002. p. 265.  

41.  Venable JM, Ma QL, Duncan WJ. The Use of Scenario Analysis in Local Public Health 
Departments: Alternative Futures for Strategic Planning. Public Health Reports. 
1993;108(6):701–10.  

42.  Kennedy P, Perrottet C, Thomas C. Scenario Planning after 9/11: Managing the Impact of 
a Catastrophic Event. Strategy & Leadership. 2003;31(1):4–13.  

43.  Krueger RA, Casey MA. Focus Groups: A Practical Guide for Applied Research 
[Internet]. SAGE Publications, Inc; 2008.  

44.  Daley BJ, Milwaukee W. Using Concept Maps in Qualitative Research. In: Cañas AJ, 
Novak JD, González F, editors. Concept Maps: Theory, Methodology, Technology. 2004. 
p. 7.  

45.  Charmaz K. Constructing Grounded Theory: A Practical Guide through Qualitative 
Analysis. Thousand Oaks, CA: SAGE Publications Ltd; 2006. p. 224.  

46.  Wheeldon J, Faubert J. Framing Experience: Concept Maps, Mind Maps, and Data 
Collection in Qualitative Research. International Journal of Qualitative Methods. 
2009;8(3):68–83.  

47.  Bijl R. Delphi in a Future Scenario Study on Mental Health and Mental Health Case. 
Futures. 1992;24(3):232–50.  

48.  IPCC. Climate Change 2013: The Physical Science Basis. Intergovernmental Panel on 
Climate Change; 2013. p. 1–36.  

49.  Fleury M, Charron DF, Holt JD, Allen OB, Maarouf AR. A Time Series Analysis of the 
Relationship of Ambient Temperature and Common Bacterial Enteric Infections in Two 
Canadian Provinces. International Journal of Biometeorology. 2006;50:385–91.  

50.  Charron D, Thomas M, Waltner-Toews D, Aramini J, Edge T, Kent R, et al. Vulnerability 
of Waterborne Diseases to Climate Change in Canada: a Review. Journal of Toxicology 
and Environmental Health. 2007;67(20-22):1667–77.  

51.  Parkinson AJ, Butler JC. Potential Impacts of Climate Change on Infectious Diseases in 
the Arctic. International Journal of Circumpolar Health. 2005;64(5):478–86.  

52.  Parkinson AJ, Bruce MG, Zulz T. International Circumpolar Surveillance, an Arctic 
Network for the Surveillance of Infectious Diseases. Emerging Infectious Diseases. 
2008;14(1):18–24.  



 

  238 

53.  McLaughlin JB, DePaola A, Bopp C a, Martinek K a, Napolilli NP, Allison CG, et al. 
Outbreak of Vibrio Parahaemolyticus Gastroenteritis Associated with Alaskan Oysters. 
The New England Journal of Medicine. 2005;353(14):1463–70.  

54.  Parkinson AJ, Evengård B. Climate Change, Its Impact on Human Health in the Arctic 
and the Public Health Response to Threats of Emerging Infectious Diseases. Global 
Health Action. 2009;2:1–3.  

55.  Thomas KM, Charron DF, Waltner-Toews D, Schuster C, Maarouf AR, Holt JD. A Role 
of High Impact Weather Events in Waterborne Disease Outbreaks in Canada, 1975 - 2001. 
International Journal of Environmental Health Research. 2006;16(3):167–80.  

56.  Curriero F, Patz J, Rose J, S L. The Association Between Extreme Precipitation and 
Waterborne Disease Outbreaks in the United States, 1948-1994. American Journal of 
Public Health. 2001;91(8):1194–9.  

57.  Drayna P, McLellan SL, Simpson P, Li S-H, Gorelick MH. Association Between Rainfall 
and Pediatric Emergency Department Visits for Acute Gastrointestinal Illness. 
Environmental Health Perspectives. 2010;118(10):1439–43.  

58.  Ten Veldhuis JAE, Clemens FHLR, Sterk G, Berends BR. Microbial Risks Associated 
with Exposure to Pathogens in Contaminated Urban Flood Water. Water Research. 
2010;44(9):2910–8.  

59.  Sinigalliano CD, Gidley ML, Shibata T, Whitman D, Dixon TH, Laws E, et al. Impacts of 
Hurricanes Katrina and Rita on the Microbial Landscape of the New Orleans Area. 
Proceedings of the National Academy of Sciences of the United States of America. 
2007;104(21):9029–34.  

60.  Warren JA, Berner JE, Curtis T. Climate Change and Human Health: Infrastructure 
Impacts to Small Remote Communities in the North. International Journal of 
Circumpolar Health. 2005;64(5):487–97.  

61.  Patz J a, Vavrus SJ, Uejio CK, McLellan SL. Climate Change and Waterborne Disease 
Risk in the Great Lakes Region of the U.S. American Journal of Preventive Medicine. 
2008;35(5):451–8.  

62.  McMichael AJ, Woodruff RE, Hales S. Climate Change and Human Health: Present and 
Future Risks. Lancet. 2006;367(9513):859–69.  

63.  Goldhar CA, Bell T, Sheldon T, Andersen T, Piercy W, Gear D, et al. SakKijânginnatuk 
Nunalik  : Understanding Opportunities and Challenges for Sustainable Communities in 
Nunatsiavut, Learning from the Coast. Nain, NL; 2012.  



 

  239 

64.  Marino E, White D, Schweitzer P, Chambers M, Wisniewski J. Drinking Water in 
Northwestern Alaska: Using or Not Using Centralized Water Systems in Two Rural 
Communities. Arctic. 2009;62(1):75–82.  

65.  Schuster CJ, Ellis AG, Robertson WJ, Charron DF, Culleton N, Donovan C, et al. 
Infectious Disease Outbreaks Related to Drinking Water in Canada, 1974-2001. Canadian 
Journal of Public Health. 2001;96(4):254 – 258.  

66.  Fernandes TMA, Schout C, De Roda Husman AM, Eilander A, Vennema H, van 
Duynhoven YTHP. Gastroenteritis Associated with Accidental Contamination of Drinking 
Water with Partially Treated Water. Epidemiology and Infection. 2007;135(5):818–26.  

67.  Schwartz J, Levin R, Hodge K. Drinking Water Turbidity and Pediatric Hospital Use for 
Gastrointestinal Illness in Philadelphia. Epidemiology. 1997;8(6):615–20.  

68.  Schwartz J, Levin R, Goldstein R. Drinking Water Turbidity and Gastrointestinal Illness 
in the Elderly of Philadelphia. Journal of Epidemiology and Community Health. 
2000;54(1):45–51.  

69.  Morris RD, Naumova EN, Levin R, Munasinghe RL. Temporal Variation in Drinking 
Water Turbidity and Diagnosed Gastroenteritis in Milwaukee. American Journal of Public 
Health. 1996;86(2):237–9.  

70.  Aramini J, McLean M, Wilson J, Holt J, Copes R, Allen B, et al. Drinking Water Quality 
and Health-Care Utilization for Gastrointestinal Illness in GreaterVancouver. Canada 
Communicable Disease Report. 2000;26(24):211–4.  

71.  Driedger M. Creating Shared Realities through Communication: Exploring the Agenda-
Building Role of the Media and Its Sources in the E. Coli Contamination of a Canadian 
Public Drinking Water Supply. Journal of Risk Research. 2008;11(1):23–40.  

72.  Driedger SM. Risk and the Media: a Comparison of Print and Televised News Stories of a 
Canadian Drinking Water Risk Event. Risk Analysis. 2007;27(3):775–86.  

73.  Snider L. Resisting Neo-Liberalism: The Poisoned Water Disaster in Walkerton, Ontario. 
Social & Legal Studies. 2004;13(2):265–89.  

74.  Steinmueller W. ICTs and the Possibilities for Leapfrogging by Developing Countries. 
International Labour Review. 2001;140(2):193–210.  

75.  Pauktuutit Inuit Women of Canada. The Inuit Way: A Guide to Inuit Culture [Internet]. 
Pauktuutit Inuit Women of Canada; 2006. p. 50.  

76.  Ford JD, Smit B, Wandel J, MacDonald J. Vulnerability to Climate Change in Igloolik, 
Nunavut: What We Can Learn from the Past and Present. Polar Record. 
2006;42(221):127–38.  



 

  240 

77.  Young K. Circumpolar Health - What Is Next? International Journal of Circumpolar 
Health. 2013;72:20713.  

78.  Jong M. Impact of Robotic Telemedicine in a Remote Community in Canada. eTelemed. 
2013;168–71.  

79.  Mendez I, Jong M, Keays-white D, Turner G. The Use of Remote Presence for Health 
Care Delivery in a Northern Inuit Community: a Feasibility Study. International Journal 
of Circumpolar Health. 2013;72(7):1–8.  

80.  Clasen T, Schmidt W-P, Rabie T, Roberts I, Cairncross S. Interventions to Improve Water 
Quality for Preventing Diarrhoea: Systematic Review and Meta-Analysis. British Medical 
Journal. 2007;334(7597):782.  

81.  Hennessy TW, Ritter T, Holman RC, Bruden DL, Yorita KL, Bulkow L, et al. The 
Relationship Between in-Home Water Service and the Risk of Respiratory Tract, Skin, 
and Gastrointestinal Tract Infections Among Rural Alaska Natives. American Journal of 
Public Health. 2008;98(11):2072–8.  

82.  Clasen T, Haller L. Water Quality Interventions to Prevent Diarrhoea: Cost and Cost-
Effectiveness. Geneva, Switzerland: World Health Organization; 2008. p. 40.  

83.  Jochem E, Madlener R. The Forgotten Benefits of Climate Change Mitigation: Innovation, 
Technological Leapfrogging, Employment, and Sustainable Development. OECD 
Workshop on the Benefits of Climate Policy: Improving Information for Policy Makers. 
Paris, France; 2003 p. 25.  

84.  Perkins R. Environmental Leapfrogging in Developing Countries: A Critical Assessment 
and Reconstruction. Natural Resources Forum. 2003;27(3):177–88.  

85.  Government of Canada. Statement of Canada’s Arctic Foreign Policy: Exercising 
Sovereignty and Promoting Canada's Northern Strategy Abroad.  

86.  Borgerson SG. Arctic Meltdown The Economic and Security Implications of Global 
Warming. 2008;87(2):63–77.  

87.  Lapalme L-A. The Social Dimension of Sustainable Development and the Mining 
Industry. Ottawa, Canada: Natural Resources Canada; 2003. p. 43.  

88.  Knotsch C, Bradshaw B, Okalik M, Peterson K. Research and Information Needs 
Concerning Community Health Impacts and Benefits from Mining – A 2010 Community 
Visit Report. Ottawa, Canada; 2010 p. 1–16.  

89.  Buell M. Resource Extraction Development and Well-Being in the North: A Scan of the 
Unique Challenges of Development in Inuit Communities. Ottawa, Canada; 2006 p. 51.  



 

  241 

90.  UN. “Development Projects Could Either Help Indigenous Peoples Survive or Destroy 
Them and Their Cultural Heritage, Depending on How They Were Managed, Permanent 
Forum Told”. Press Release HR/4758. 2004 p. 8.  

91.  Bierbooms J, Bongers I, van Oers H. A Scenario Analysis of the Future Residential 
Requirements for People with Mental Health Problems in Eindhoven. BMC Medical 
Informatics and Decision Making. 2011;11(1):1–12.  

92.  Bohensky EL, Reyers B, Van Jaarsveld AS. Conservation in Practice: Future Ecosystem 
Services in a Southern African River Basin: a Scenario Planning Approach to Uncertainty. 
Conservation Biology. 2006;20(4):1051–61.  

93.  Enfors EI, Gordon LJ, Peterson GD, Bossio D. Making Investments in Dryland 
Development Work: Participatory Scenario Planning in the Makanya Catchment, 
Tanzania. Ecology and Society. 2008;13(2):42.  

94.  Government of Canada. Wastewater Systems Effluent Regulations, Fisheries Act. 2013 p. 
88.  

95.  Peterson GD, Cumming GS, Carpenter SR. Scenario Planning: a Tool for Conservation in 
an Uncertain World. Conservation Biology. 2003;17(2):358–66.  

96.  Phelps R, Chan C, Kapsalis SC. Does Scenario Planning Affect Performance? Two 
Exploratory Studies. Journal of Business Research. 2001;51:223–32.  

  



 

  242 

TABLES 

Table 6.1.  Areas of expertise and perspectives of in-depth interviewees and focus group 
discussion participants regarding the future of waterborne disease in Nunatsiavut, Canada. 
SOCIAL  

• Education 
• Global climate change adaptation 
• Hunting, trapping, fishing, and gathering 
• International development 
• Inuit art, culture, film 

• Inuit Elder perspectives 
• Inuit youth perspectives 
• Language 
• Traditional knowledge systems 

  

TECHNOLOGICAL  
• Alternative waste water and water treatment 
• Application of medical technology in the north 
• Biophysics and physiology 

• Cold climate waste water and water treatment 
• Remote systems science 
• Space exploration 

  

ENVIRONMENT  
• Canadian water ecosystems 
• Chemicals and pollution in water 
• Ecosystem response to global climate change 
• Ecotoxicology 

• Global and regional environmental change 
• Marine ecosystems 
• Risk assessment at watershed scale 
• Sea ice 

  

ECONOMICS  
• Arctic tourism 
• Northern economic development  

• Water industry 

  

POPULATION  
• Inuit demographics 
• Immigration 

• Youth out-migration 

  

POLITICS  
• Arctic politics 
• Arctic sovereignty 

• Inuit community governance 
• Regional politics 

  

REGULATORY  
• Arctic law 
• Emergency planning and response in the North 
• Federal public health planning 
• Fisheries law and policy  

• Funding agency 
• Health research and evaluation 
• International water law  
• Ocean governance 

  

HEALTH AND WELLBEING  
• Aboriginal Epidemiology 
• Clinical epidemiology 
• Health communication and risk communication 
• Inuit environmental health 
• Inuit public health practice 

• Northern foodborne, waterborne, and zoonotic 
disease 

• Northern medicine 
• Public health inspection 
• Rural and Northern children's health 
• Veterinary epidemiology 

  

COMBINATIONS  
• Climate change adaptation in Indigenous communities 
• Health-related climate change adaptation 
• Human dimensions of climate change 
• Indigenous use of sea ice 

• Integrating science and policy 
• International health impacts of climate change  
• Inuit risk communication 
• Global multilateral environmental agreements 
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Table 6.2.  A compilation of the 49 major drivers of waterborne disease in Nunatsiavut in the next 15-20 years that were identified and 
qualitatively ranked by participants with respect to impact and uncertainty [27, 36]. 
  UNCERTAINTY 
  Low Medium High 

IM
PA

C
T

 

H
ig

h 

IMPORTANT PLANNING ISSUES 
• Accessibility of Northern latitudes and changing status of 

remoteness 
• Expectations, beliefs, perceptions, and preferences of water 

quality 
• Global warming 
• Shifts in governance and community responsibilities  
• Short-term political cycles 
• Energy security 

IMPORTANT DRIVERS 
• Anthropogenic impacts on water influencing public 

trust 
• Communication of Health and Public Health Issues 
• Capacity (e.g. individual, community, resource, etc.) 
 

CRITICAL DRIVERS 
• Extreme weather events 
• Technology development 
• Global interest in Northern resources 
 
 

M
ed

iu
m

 

IMPORTANT PLANNING ISSUES 
• Changing face of Inuit culture  
• Normalization of rapid and extensive change  
• Role of science in decision making 
• Arctic Sovereignty 
• Technology democratizing knowledge and information 
• Transculturation of economy  
• Changes in flora and fauna distribution and density 
• Changing education 
• Ethnocracy vs. democracy/Equity vs. equality of 

representation 

IMPORTANT PLANNING ISSUES 
• Influence of groups advocating an issue 
• Development of health policy 
• Disparities in information: Information overload and 

information deficit 
• Economic inequity 
• Northern collective and individual adaptive capacity 
• Social connections and cohesion 
• Social inequities 
• Public Trust  
• Balancing economic, social, health, and environment 

values 

IMPORTANT DRIVERS 
• Societal and individual fears  
• Emerging diseases  
• Migration 
• Scalability of climate change impacts 
• Sensitivity of systems to change 

 

L
ow

 

DRIVERS TO MONITOR 
• Commodification of water 
• Family Structure 
• Long-term effects of historical government and religious 

policies and programs 
• Public right to adequate and safe drinking water 
• Transculturation of medicine 
• Visibility of a functioning system 

DRIVERS TO MONITOR 
• Regulation flexibility and responsiveness to 

innovation  
• Regulations keeping pace with environmental change 
• Food security 
• Integration of technology and IK 
• Political agendas and scientific information 

DRIVERS TO MONITOR AND REASSESS 
• Global traffic of organisms  
• Vulnerability to the influence and 

decisions of external institutions  
• Development's influence on social and 

economic factors 
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Table 6.3.  The definitions of the drivers classified as “critical drivers” and “important drivers” based on their impact and uncertainty 
for future impacts on waterborne disease in Nunatsiavut in 15-20 years. 
CRITICAL DRIVERS  
Extreme weather events The Intergovernmental Panel on Climate Change (IPCC) projections indicate that over the next decade there will continue to 

be several high impact extreme weather events (e.g. heavy periods of rainfall, flooding, storms, heat waves, etc.), impacting 
health (e.g. waterborne disease), environment, economics, infrastructure (e.g. water treatment plants, water distribution 
systems), and governance.  The immediate/short-term impacts of these events garner much media and public attention, in turn 
increasing government attention. Extreme weather events could drive many decision-making processes over the next decade.  
 

Technology and 
development 

Accelerating technology and development can lead to communities “accelerat[ing] development by skipping inferior, less 
efficient, more expensive or more polluting technologies and industries and move directly to more advanced ones.”  
Considering the remoteness of many communities, this type of progress is feasible in the North (e.g. many communities have 
no cell phone service, old sub-standard water treatment facilities, little to no waste water treatment facilities, Nunatsiavut 
Government creating new innovative policies, etc.). 
 

Global interest in 
Northern resources  

As the scarcity and accessibility of natural resources increases globally, the potential for resource extraction in the North has 
caught international attention (e.g. China requesting a seat on the Arctic Council). The North, however, has been an untapped 
resource due to inaccessibility.  With multi-year sea ice declining and longer summer seasons, resource exploration has 
increased. 
 

IMPORTANT DRIVERS 
Anthropogenic impacts 
on water influencing 
public trust 
 

Trust in drinking water stems from trust in individuals (e.g. water treatment managers), governments (e.g. enforcing 
regulations), and other groups (e.g. military, tourists).  Once public trust in a water source is compromised, it is extremely 
difficult to regain (e.g. brook vs bottled vs tap water). 

Capacity (e.g. 
individual, community, 
resource, etc.) 
 

In the North, communities have capacity strengths (e.g. resourcefulness) and challenges (e.g. recruiting and retaining trained 
public health personnel). 

Societal and individual 
fears 
 

Fear (justified and unjustified) in society regarding cultural, economic, environmental, and societal factors. 

Emerging diseases 
 

“An emerging disease is one that has appeared in a population for the first time, or that may have existed previously but is 
rapidly increasing in incidence or geographic range” (http://www.who.int/topics/emerging_diseases/en/) 

Migration Local and global economic and environmental forces influence the movement of people in and out of Nunatsiavut.  Immigration 
might increase as a result of increased extraction of natural resources, climate change refugees from developing countries, and 
increased Northern access due to reduced Arctic sea ice (e.g. Arctic as Canada's economic engine).  Conversely, out-migration 
might continue to occur due to lack of jobs, educational opportunities, and services (e.g. Nunatsiavut communities as a ghost 
towns, retirement community, or seasonal community).  Immigration and out-migration have substantial economic, social, and 
environmental implications.  Northern migration will drive population dynamics, consequently impacting infrastructure 
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development and maintenance, tax bases, government attention and investment, and health.   
 

Communication of 
Health and Public 
Health Issues  

The effectiveness of communicating public health messages, especially considering the Northern and Inuit cultural context. 
 

Scalability of climate 
change impacts 

While climate change is a global phenomenon, the changes in weather, weather variability, extreme events, resultant 
environmental change, outcomes, and responses are experienced locally.  As such, it is challenging to generalize climate change 
impacts on health beyond a localized scale (e.g. there is no dose-dependence). 
 

Sensitivity of systems 
to change 

Northern economic, environmental, social, and cultural systems are tightly interconnected; thus, even subtle impacts on one 
system can have substantial impacts on other systems.  This interconnectedness is experienced more in the North than the south.   
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Table 6.4.  Potential uses of the Impact x Uncertainty Matrix, alongside general scenario planning question and waterborne disease 
scenario planning questions for decision makers to consider [26, 27, 36, 40]. 
Use of Matrix Examples of Broad Scenario 

Planning Questions 
Examples of Waterborne Disease Scenario Planning Questions 

Discuss drivers 
in the context 
of existing 
plans and 
programs 

• What existing plans and 
programs address which 
drivers?  Are any drivers not 
addressed? 

• What opportunities exist to 
modify existing or develop 
new plans and programs to 
address the drivers? 

What existing plans and programs address critical drivers of future waterborne disease? 
• What programs monitor high impact weather events? How do/could these plans and policies 

manage future extreme weather events impacts on waterborne disease? 
How are low impact drivers of waterborne disease addressed in plans and programs?  
• Does transculturation of medicine impact waterborne disease?  

How are low impact drivers currently monitored?  How are critical drivers currently monitored?  
Should monitoring intensity change?  
• How is food security currently monitored? How could global interest in the North change food 

security?  How could these change impact waterborne disease? 
Envision how 
drivers might 
interact in the 
future 

• How could the ‘critical 
drivers’ interact with other 
drivers in the matrix in the 
future? 

• Are existing plans and 
programs robust enough to 
address impacts of drivers? 

How could critical drivers interact with important drivers in the future? 
• How could technology development interact with public health communication in the future? 

How well do existing plans and programs address future impacts of drivers?  
• Do current programs address plausible interactions between capacity and technology 

development? 
Considering current programs, could public health be blind-sided by certain drivers? 
• Would public health be blind-sided by heavy rainfall leading to contamination of drinking water? 

Identify and 
describe 
signals of 
change for 
drivers 

• What signals indicate 
movement of drivers from 
one matrix cell to another? 

• Are there currently 
programs that capture these? 

How would public health know if critical drivers became important drivers or vice versa? 
• How would public health identify and respond to an emerging waterborne disease? 

How could existing plans or programs be adapted to identify and manage these changes? 
• Could public health better integrate weather, water, and enteric illness monitoring? Would this 

help manage future waterborne disease? 
Utilize the 
matrix as a 
checklist when 
developing 
new plans 

• Does the new program plan 
address different drivers? 

• How would the program fair 
under combinations of 
drivers? 

Does the plan address all the critical drivers? 
• Would the program be effective under scenarios of increased natural resource development? 

How would the plan fair under scenarios in which critical and important drivers interact? 
• What would the efficacy of the program look like if the future brought interactions between 

global interest in the North and migration drivers? 
Identify future 
areas of 
research based 
on drivers 
 

• What information gaps exist 
in the evidence base? 

• What additional research 
could fill these gaps? 

 

Could any drivers benefit from additional research? 
• Are there gaps in information about natural resource development impact on water systems?   

Could decision-making ability improve with additional quantitative modeling of combinations of 
drivers? 
• Is quantitative modelling of migration/development scenarios helpful for public health planning? 

Could decision-making ability improve if the drivers were used to create scenario narratives? 
• Would creating future plausible scenario narratives that combine various drivers be helpful to 

envision plausible futures?  Would this additional analysis assist in public health planning? 
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FIGURES 

 

 

Figure 6.1.  The scenario planning process adapted to examine plausible futures of infectious 
waterborne disease in Nunatsiavut, Canada [26, 27, 36]. 
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Figure 6.2.  The 49 major drivers identified sorted by social, technological, environment, economic, population, regulation, political, 
health and wellbeing, and interaction categories regarding future waterborne disease in Nunatsiavut, Canada in 15-20 years.
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CHAPTER SEVEN:  

SUMMARY DISCUSSION AND CONCLUSIONS  

 

DISCUSSION  

The research presented in this thesis investigated recent and possible future trends in acute 

gastrointestinal illness (AGI) prevalence, risk factors, and lived experience in the Canadian 

North in the context of climate change.  This research was designed to inform climate change 

vulnerability assessments and adaptation strategy development.  First, participatory methods 

were used to identify climate-sensitive health priorities at local scales, and waterborne and 

foodborne diseases were identified as important climate-sensitive health outcomes (Chapter 2).  

As such, AGI was identified as the focus of my PhD research.  Then, baseline health data were 

captured and analyzed to estimate and characterize the current burden of AGI in two Northern 

communities (Chapters 3-5).  Finally, the potential future burden of AGI was explored by using a 

scenario planning approach to identify important drivers of change for informing planning and 

preparedness by various stakeholders (Chapter 6).  In this chapter I will describe and synthesize 

common themes among the individual chapters that deserve further discussion, including (i) 

Northern communities’ vulnerability to climate change impacts on AGI; and (ii) implications of 

this research for future epidemiological studies in Aboriginal communities. 

 

Vulnerability to Climate Change Impacts on AGI in the North 

Returning to the concept of ‘vulnerability’ presented in Chapter 1, community vulnerability to 

climate change can be defined as a function of “exposure to climate-related health risks, 

sensitivity to these risks, and adaptive capacity to address, plan for, or manage them” [1].  
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Identifying and characterizing climate change exposures, sensitivities, and adaptive capacities 

can provide important insights into a community’s vulnerability to climate change and assist in 

identifying opportunities for adaptation.  Taken together, we identified and characterized several 

AGI-related climate exposures, sensitivities, and adaptive capacities (Table 7.1).   

 

Exposure-Sensitivity Pathways 

According to the vulnerability framework (presented in Chapter 1), the term ‘exposure’ refers to 

the pathways by which climate could directly or indirectly impact AGI incidence, and the term 

‘sensitivity’ refers to the structure and organization of Indigenous and Western environmental 

health systems relative to AGI, and can determine the degree to which exposures manifest [1–3].  

Throughout this thesis, we identified several exposure pathways and conditions increasing 

sensitivity including water, food, animal exposure, existing burden of AGI, and underlying 

socio-economic conditions (Chapters 1-6).   

 

Treated Tap Water:  In Rigolet, interviewees perceived tap water to be a source of AGI (Chapter 

5); however, survey results indicated that drinking tap water was associated with significantly 

reduced odds of AGI (Chapter 3).  Nonetheless, interviewees explained that the current water 

treatment infrastructure in the North most commonly involves chlorination of unfiltered surface 

water, which is vulnerable to chlorine resistant pathogens, as well as increased levels of turbidity 

that can result from periods of heavy rainfall.  Considering this infrastructure vulnerability and 

also the uncertainty of when and where extreme weather events take place, extreme weather 

events (i.e. periods of heavy rainfall and heat waves) were identified as critical drivers of future 

waterborne disease in Nunatsiavut over the next 20 years (Chapter 6).  Furthermore, government 
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stakeholders and community members identified treated water quality as a climate-sensitive AGI 

pathway (Chapter 2).   

 

Untreated Water:  The concern regarding tap water safety in Rigolet is not unique in the North; 

indeed, several other Inuit communities face water-related challenges in terms of the provision of 

safe municipal drinking water [4], effects of climate change and high impact weather events on 

drinking water safety [5, 6], and the preference of many residents to seek alternative drinking 

water sources including brooks, ice, and snow [4, 7, 8].  Drinking these alternative sources of 

water without treatment could increase the risk of waterborne disease.  The Rigolet survey 

suggested that drinking untreated brook water, and the method of water storage (e.g. refrigerated 

vs. unrefrigerated) was associated with increased odds of AGI (in the univariable models; 

Chapter 3).  This association, however, was no longer significant when other variables were 

controlled for in the model.  This suggests that drinking untreated water could potentially 

increase the risk of waterborne disease in the North; however, further research is warranted.  

Under climate change scenarios that include increased frequency and intensity of extreme 

weather events, the risk from drinking untreated brook water could be heightened in the future 

(Chapter 6) [4, 5, 9].  As such, waterborne disease from drinking untreated surface water was 

identified as a potential future climate-sensitive health outcome in Nunatsiavut by government 

interviewees (Chapter 2). 

 

Retail Food:  In Rigolet, interviewees commonly perceived retail food to be an important risk 

factor for AGI (Chapter 5), and other studies suggest that retail food could be an important 

source of AGI in the North [10].  Compared to other areas of Canada, ensuring the safety of 
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retail food in remote communities has additional challenges, including the increased distance the 

food must be transported, the perishability of the food, and proper temperature holding 

throughout shipment [10–12].   In the surveys, however, the frequency of consumption and 

methods of preparation of retail meat, fish, produce, and ready-to-eat foods were not statistically 

associated with AGI (Chapter 3).  While this finding could suggest that retail food is not an 

important risk factor for AGI in the North, it could also reflect the timing of the surveys.  For 

instance, the surveys were conducted in September and May, which are generally ice-free 

months when shipping is possible and retail food shipment is more frequent. Government and 

community member interviewees believed that climate change could potentially exacerbate these 

existing challenges through interrupted shipments due to weather events (e.g. increased storms, 

high winds, heavy rainfall) (Chapter 2).  

 

Country Food:  While interviewees did not identify country food as a risk factor for AGI 

(Chapter 5), in the Rigolet and Iqaluit surveys some risk factors related to country food increased 

the odds of AGI in the statistical models (Chapter 3). Other research has suggested that some 

country foods and methods of country food preparation in the North could increase the risk of 

AGI [13–18]. The routes of contamination for country meat in the North are different than for 

retail meats available for purchase; however, these country food transmission pathways are not 

well understood and warrant further research.  Government stakeholders identified foodborne 

disease as a climate-sensitive health outcome (Chapter 2).  For instance, in light of changes in 

climate and resultant environmental changes, the effectiveness of traditional preparation 

techniques has been questioned (Chapter 2, [14, 18]).  Recent changes in the transmission of 

knowledge between generations have been documented [19], which could also impact the safety 
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of country food preparation.  Furthermore, the range of hosts and agents for foodborne illness 

have been expanding North with warming temperatures, which could result in both novel and 

newly emerging foodborne illnesses in the future (Chapter 2, 6).   

 

Animal Exposure:  Exposure to wildlife and pets could be important in AGI transmission, 

especially under climate change scenarios (i.e. gradual warming might allow for increased range 

of some pathogens, vectors, and animal reservoirs).  In the Rigolet and Iqaluit survey, exposure 

to cats, working dogs, and puppies was statistically associated with AGI outcomes (Chapter 3).  

Cats and dogs are known to sometimes asymptomatically carry several pathogens that could 

cause AGI symptoms in humans, including Giardia, Cryptosporidium, and Campylobacter [20–

26].  Moreover, exposure to wildlife could increase the risk of AGI, as several species of wildlife 

that are commonly hunted and trapped in the North can have a high prevalence of 

zoonotic/foodborne pathogens [27, 28]. 

 

Existing Burden of AGI: The estimated annual incidence of community-level self-reported AGI 

in Rigolet and Iqaluit are among the highest estimated rates published globally [29–44] (for 

details, see Chapter 1 and Chapter 3).  The severity of illness was similar to results published 

elsewhere in terms of duration of illness, primary and secondary symptoms, and frequency of 

diarrhoea and vomiting on the worst day of illness; however, fewer cases in Rigolet and Iqaluit 

reported blood in stools [29–44].  The latter finding could indicate that while the incidence is 

higher in Rigolet and Iqaluit, the severity of illness is not worse than other regions.  Perhaps this 

is why most interviewees in Rigolet considered AGI to be “prevalent” or “common” in the 

community, but did not consider AGI as a concern because it “always goes away” and it is 
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“mostly self-limiting… it’s not one of our number one [concerns].”  While community members 

did not consider AGI to be a current concern in the community, government stakeholders and 

community members identified future foodborne and waterborne disease as priority climate-

sensitive health outcomes in Nunatsiavut (Chapter 2).  Furthermore, the scenario planning results 

identified three critical drivers of future waterborne disease, two of which are ‘extreme weather 

events’, and ‘global interest in the North’ (Chapter 6).  These two critical drivers are climate-

sensitive: climate change is projected to result in increased frequency and intensity of extreme 

weather events, and global interest in Northern resources is partially due to climate change 

related melting multi-year ice making the Arctic more accessible (Chapter 6). 

 

Healthcare Seeking Behaviours:  While the estimated AGI incidence was higher in Rigolet and 

Iqaluit than reported elsewhere, the proportion of AGI cases seeking medical services was 

among the lowest published globally [29–44].  Moreover, the proportion of cases taking over-

the-counter (OTC) medications for their illness was lower compared to elsewhere in Canada [45, 

46].  The most common reason cases reported not seeking medical care in both of these 

communities was that the symptoms were not serious enough, which is also the most common 

reason reported elsewhere [45, 46].  In Iqaluit, however, primary and secondary symptoms and 

severity were not significantly associated with healthcare utilization rates; rather, missing 

traditional activities due to illness and low food security status significantly increased the odds of 

utilizing healthcare services (Chapter 4).  Conversely, in Rigolet and Iqaluit, AGI secondary 

symptoms were significantly associated with taking OTC medication.  Perhaps severity of 

symptoms drives OTC use, but not health care utilization in Rigolet and Iqaluit.  The trend of 

lower health care utilization could be explained by cultural perceptions of the severity and/or 
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perceptions of appropriate treatment of AGI.  For instance, while Rigolet survey respondents and 

interviewees rarely sought treatment for AGI, participants clearly described frequent visits to the 

clinic for non-AGI illnesses, and some even described “over-dependence” on clinic services.  

This finding could suggest that access to health care services is not a barrier to AGI-related clinic 

visits in Rigolet; however, there are unique factors that influence healthcare utilization and 

demand in Aboriginal communities, including the social and financial costs of leaving the 

community for specialized services, cultural differences, language barriers, racism, and 

difficulties associated with travel [10, 11, 47–53].  Moreover, in the scenario planning, important 

future drivers of water-related AGI included ‘public health communication’ and ‘fear’ (Chapter 

6), both of which currently play important roles in AGI healthcare seeking behavior and 

treatment [54–56].  Understanding what factors impact healthcare utilization is important to 

inform and improve healthcare services, as well as improve the efficacy of public health 

surveillance.  Improving, expanding, and developing new health surveillance systems that are 

integrated with weather and climate monitoring is commonly cited as an important climate 

change adaptation strategy [57]. 

 

Socio-economic Conditions:  Person-to-person contact was the most commonly identified source 

of AGI transmission by Rigolet interviewees, and has been suggested in other studies as a unique 

attribute of AGI in the Canadian North due to the nature of the remote communities, close 

interpersonal relationships, and high degree of social interaction in some communities [49, 58–

60].  In the Iqaluit and Rigolet surveys, over-crowding and having a homeless person stay in the 

house was significantly associated with increased AGI (Chapter 3), which is supported by 

previous Northern studies [58, 59, 61, 62].  Interestingly, low socio-economic levels significantly 



 

 256 

increased the odds of utilizing healthcare services in Iqaluit (Chapter 4).  This finding suggests 

that those with lower socio-economic levels are over-represented in AGI data captured by Iqaluit 

health systems, patient records, and surveillance systems. Other studies have hypothesized that 

this finding is a result of the poorer health status of those with lower socio-economic levels [63–

65].  In Iqaluit, having Aboriginal identity significantly decreased the odds of taking OTC 

medication (Chapter 4), which suggests differential medication use between Aboriginals and 

non-Aboriginals in the community.  

 

Adaptive Capacity 

Adaptive capacity refers to the ability of Inuit and Western health systems to address, plan for, 

and adapt to adverse climate-related AGI outcomes [1–3].  For instance, the ability to effectively 

deploy surveillance is an indication of adaptive capacity, and is determined by access to 

technology, financial resources, and institution capacity [3].  These determinants of adaptive 

capacity (e.g. access to technology, high quality surveillance data, financial resources, and 

institutional) have been identified as challenges or constraints on climate-health adaptation in 

Aboriginal communities in Canada [3].  The research results presented in this thesis suggest that 

these determinants of, and constraints on adaptive capacity likely apply to AGI surveillance 

systems in the North (Chapter 3, 4, 5, and 6).  

 

AGI Surveillance:  The higher estimated AGI annual incidence and the lower AGI-related health 

care utilization rates have important implications for surveillance systems in the North.  In 

Canada, the Provincial, Territorial, and Federal monitoring systems for enteric illness rely on 

passive surveillance, whereby a case “must (1) seek care; (2) have a sample (stool, urine, or 
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blood) requested; (3) submit a sample for testing; (4) the sample must be tested with a test 

capable of identifying the causative agent; and finally (5) this positive test result must be 

reported to the surveillance system” [66].  The often mild and self-limiting symptoms of AGI, as 

well as the passive nature of the surveillance system results in substantial under-reporting of AGI 

in Canada [45, 67].  This under-reporting might be attributable to cases not seeking medical 

advice, healthcare providers not requesting or submitting stool samples to laboratories, 

laboratory test sensitivity issues, as well as absence or delay in reporting from regional to federal 

health authorities [10, 27, 45, 67, 68].  The survey results showed that stool samples were 

submitted for only 2.8% of cases in Iqaluit, and no stools samples were submitted in Rigolet 

(Chapter 4); therefore, a low proportion of cases would be captured by the regional health 

surveillance systems, which rely on laboratory confirmed cases.  Therefore, it is likely that 

under-reporting rates for AGI are substantially higher in the North than other regions in Canada.  

This potential difference in under-reporting rates has implications for comparing Northern and 

Southern laboratory-confirmed surveillance rates of enteric illness in Canada.  As such, direct 

comparisons of laboratory-confirmed rates of enteric disease might not accurately reflect the true 

differences in rates between Northern and Southern regions in Canada and should be interpreted 

with caution [5, 10–12].  This finding also highlights the utility of community-level self-reported 

burden of illness studies.  Future analyses of the data captured in the environmental health survey 

(conducted in Chapter 3-4) should include more accurately estimating the level of under-

reporting for AGI in Aboriginal communities.  This information would allow adjustments to 

surveillance outputs to adequately plan, prioritize, and monitor AGI in potentially vulnerable 

sub-populations, especially in the context of climate change. 
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Implications for Future Epidemiological Studies in Aboriginal Communities 

There are several recognized challenges in data collection, analysis and interpretation, and in the 

application of Aboriginal epidemiology research.  Working closely with Northern and Inuit 

partners, this project addressed and to a great extent overcame several of these limitations to 

better understand the burden of AGI in Rigolet and Iqaluit.  The survey was premised on a 

community-based approach and included extensive community engagement, local surveyor 

training, and on-going community and collaboration with Northern stakeholders.  Due to the 

recognized success of this process, the Iqaluit stakeholders requested that the research team co-

develop a “best-practices” document outlining how the environmental health survey conducted 

in Chapter 3-4 was developed and implemented in the city, including survey design, survey 

implementation, training and capacity development, knowledge-translation methods, and lessons 

learned.  The stakeholders view this as a document for future researchers to read and consider 

while they develop health survey protocols.  This section outlines how this study collected high 

quality data, conducted appropriate analyses, and applied the results. 

 

High Quality Data Collection 

Typically, population health assessments depend on data captured in censuses, vital registration, 

health services utilization data, national health surveys, and surveillance systems; however, these 

data sources often suffer from problems related to data quality and coverage for Aboriginal 

populations [69].  For instance, the Canadian census has challenges regarding nonparticipation, 

low completion rates, low rates of self-identification of Aboriginal status to government 

employees, and mobility for many Aboriginal populations [69].  In vital registration, health 

services utilization data, and national health surveys, Aboriginal identifiers are rarely recorded 
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[10, 69, 70].  Furthermore, national health survey sampling frameworks are often based on 

census population distributions, and thus result in low sample sizes of Aboriginal peoples [69].  

Surveillance systems also suffer from under-reporting and lack of Aboriginal identifiers [69].  In 

addition to these data collection coverage problems, there have also been issues associated with 

the quality of the data captured, in terms of standardization, accuracy, completeness, and 

comprehensiveness [10, 69–73].   

 

To overcome some of these challenges, we used participatory methods to collect research data. 

Community and health stakeholder engagement was integral to our study design, including 

research question identification, data collection, data analysis and interpretation, results 

dissemination, and knowledge translation.  Community engagement included several 

opportunities for community members to learn about, discuss, provide feedback, modify, and 

contribute to the research project through community open-houses, focus group discussions, 

student brainstorming sessions, door-to-door canvasing, informational community-created 

videos, interactive information stands at community events and local gathering sites, print media 

(e.g. information handouts, posters, mailbox flyers), mass media (e.g. radio, television, and 

newspaper interviews), formal pre-testing of questionnaire tools, and creative outreach (e.g. 

door-to-door “reverse trick-or-treating” on Halloween) (Appendix 7).  Health and government 

stakeholders played important roles in defining the research questions, shaping data collection 

tools, results interpretation, and knowledge translation.  Participation venues for these 

stakeholders included several group workshops, symposium events, in-person and teleconference 

meetings, and email conversations (Appendix 8).  In addition, our project had large community 

research teams (Rigolet: 5 Inuit members; Iqaluit: 32 Inuit members), who played essential roles 
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in questionnaire pre-testing, survey administration (including use of iPads© for data collection in 

three languages), community outreach, and project communications.  Capacity development and 

training was an integral component of the project, with several intensive training sessions for the 

community research teams and opportunities to co-present research results at national academic 

conferences.  This wide range of participation ensured that trusted relationships were created, 

and as such the research questions, data collection tools, and results dissemination strategies 

reflected and respected Northern perspectives, norms, and cultures. Furthermore, these efforts 

increased awareness about and acceptance of the research project in general, which I believe led 

to relatively high response rates for our Aboriginal health surveys.  For instance, in Rigolet, 

response rates for the community censuses were 92% (September survey) and 95% (May 

survey).  In Iqaluit, both surveys exceeded the target sample size and successfully employed 

systematic proportional random sampling instead of convenience sampling which is often used in 

urban Arctic health studies [28, 74–77].  Furthermore, I found that these methods, particularly 

the focus on capacity development and training, resulted in the high quality of the data captured 

in the survey. 

 

Appropriate data analysis and interpretation 

Aboriginal populations in Canada are generally small in size.  The resulting small sample sizes 

with low frequency of health outcomes preclude several epidemiological analytical techniques, 

which can be a challenge for population health analyses.  Some techniques can help overcome 

this, including aggregating data and databases by geography or time [78], spatial smoothing to 

examine underlying trends and reduce the effects of unusual or outlying data [78], and/or using 

mixed quantitative and qualitative methods [79, 80].  In our research, three of these methods 
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were used.  In Iqaluit, approximately 60% of the population self-identify as Inuit [81] and it was 

not logistically or financially feasible to only sample households with Inuit members.  Instead, 

we randomly selected households, regardless of Inuit residency, and captured Aboriginal status 

of participants.  While these data were aggregated (e.g. both Inuit and non-Inuit residents), we 

were able to control for the effects of self-identified ethnicity in the analysis.  We also employed 

exact logistic regression tools in our risk factor analyses to produce more accurate inferences for 

our small sample sizes [82].  Finally, we used a mixed qualitative and quantitative study design 

to better understand the burden of AGI in Rigolet and Iqaluit, which involved collecting and 

analyzing quantitative and qualitative data concurrently, and then combining the data to better 

understand the burden of AGI [79, 80].  Quantitative survey data were collected to determine the 

prevalence and risk factors of AGI.  Qualitative interview data were collected and analysed to 

explore potential risk factors and lived experience of AGI.  In addition, a scenario planning 

approach was utilized to synthesize qualitative and quantitative data about current and potential 

future trends in AGI.  By combining quantitative and qualitative data, we were able to explore 

current and potential future population trends and associations, while still providing in-depth 

contextual information about the health topic [79, 80].  Combining the data also enabled data 

triangulation (corroborate findings), complementarity (elaborate and enhance results), and 

expansion (extend the breadth of inquiry) [79, 80, 83].  To ensure that the research results were 

interpreted appropriately and reflected the local context of the communities, we presented and 

discussed the research results with government and health stakeholders via group presentations, 

break-out-group discussions, individual in-person meetings, and email exchanges.  We also 

discussed and interpreted the results with community members at open-houses, focus group 

discussions, and Inuit Community Government meetings. 
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Successful application of research results 

An important, but as yet uncompleted next step of this project includes participatory approaches 

to apply the research results.  In close collaboration with public health government stakeholders 

and the community research teams, plans are underway to enhance existing public health efforts 

and/or develop small-scale community-based public health campaigns (scheduled for 2014).  The 

“Knowledge Translation Planning Template” developed by the National Collaborating Centre for 

Methods and Tools was adapted and will continue to guide our knowledge translation process 

[84].  Due to the participatory nature of these methods, the specific knowledge translation 

activities have not yet been fully developed, but based on preliminary meetings and workshops 

with stakeholders, we anticipate one interactive community event, one student workshop in 

schools for community audiences, one community-created digital media (e.g. video, game, or 

digital story), and one symposium/workshop for health practitioners and decision makers for 

each community.  This participatory approach is intended to enable successful two-way 

communication and application of research results that contributes to reducing the current and 

plausible future burden of AGI in Rigolet and Iqaluit. 

 

Study Limitations 

Several study limitations should be considered.  First, we studied only two Inuit communities 

and across the North Inuit communities are not homogenous in terms of host, agent, and 

environmental risk factors for AGI, as well as community structure, size, social conditions, and 

culture.  This underscores the need for studies in other regions and communities of Arctic 

Canada.  Second, this study was conducted at two points in time during the year, which could 
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result in an over or under-estimate of the annual incidence of AGI.  Collecting data 

longitudinally over an entire year or preferably multiple years would enable more accurate 

estimates of AGI prevalence and AGI risk factors.  This type of longitudinal sampling in the 

North, however, would be logistically difficult and possibly infeasible.  Third, while we 

attempted a census sample in Rigolet, the sample size was still relatively small for statistical 

modelling.  Finally, it is important to note that a 14-day recall period was used in Rigolet and 

Iqaluit, whereas many international studies used a 28 or 30-day recall period.  Past studies have 

shown that a short recall period often produces higher annual incidence estimates [41, 42, 85]; 

therefore, the higher annual incidence estimate in Rigolet might reflect a truly higher rate of 

AGI, or it could in whole or in part be an artefact of the shorter recall period used in this study.  

 

RECOMMENDATIONS FOR FUTURE RESEARCH 

Based on the empirical research chapters and the synthesis of information, the following are 

recommendations for future research:  

• New Climate-Health Research Approaches:  Climate change will undoubtedly have impacts 

on health outcomes [86, 87].  The challenge, however, is to define and empirically measure 

causal relationships between distal environmental change to proximal environmental factors 

and disease transmission cycles [88, 89].  Traditionally, environmental sciences examine the 

impacts of distal environmental change on proximal factors (e.g. weather impacts on water 

quality parameters), whereas health sciences focus on proximal environmental factors on 

health outcomes (e.g. water quality impacts on health) [88].  Bridging this gap will require 

developing new analytical and conceptual approaches, the merging of disciplines, embracing 
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complexity, and overcoming the lack of high quality, fine-scaled, geo-referenced health and 

environmental data [89]. 

• Trans-disciplinary Work at Multiple Scales: Climate change impacts on health is a complex 

issue that requires expertise from researchers, practitioners, and community members from a 

variety of disciplines at multiple organizational scales [90–92].  Engaging local community 

members in this process is critical to more broadly comprehend the complexities, 

uncertainties, and interrelationships between climate change and health outcomes [92, 93].  

Community engagement also supports successful and meaningful adaptation strategies and 

policies [1, 3, 92, 94–96]. 

• Knowledge Translation:  The Canadian Institutes for Health Research define knowledge 

translation “as a dynamic and iterative process that includes the synthesis, dissemination, 

exchange and ethically sound application of knowledge to improve health, provide more 

effective health services and products, and strengthen the health care system” (www.cihr-

irsc.gc.ca).  This process includes communicating research results to the scientific 

community, health practitioners, decision makers, and community members, as well as the 

integration of research results into practice.  This process should occur throughout the 

research process, and not only at the end of the research project.  Currently, there is a climate-

health information deficit prohibiting health organizations and individuals from developing 

adaptation strategies [3]. 

• Enhance Environmental Health Monitoring Across Northern Canada:  There is currently a 

lack of high quality, regularly collected, long-term, standardized environmental health data in 

the North.  Therefore, researchers, governments, and communities need to improve the quality 

of systematic monitoring of environmental health data across Northern regions.  This type of 
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surveillance data is critical to manage future climate-related health burdens [57].  By 

engaging communities in this type of research and data collection, local adaptation strategies 

can be developed that are relevant and culturally acceptable to successfully adapt and become 

resilient to the health impacts of environmental changes resultant from climate change [92].  

• Envisioning Plausible Futures:  Understanding how climate change might impact health in 

the future is a complex issue; furthermore, the high degree of uncertainty associated with the 

rapidly changing environmental, social, economic, technological, and political factors in the 

North can make it difficult to plan and prepare for the future of these issues.  Scenario 

planning is increasingly recognized as a powerful planning tool in the public health field [97–

99], as it considers complexity and uncertainty to understand plausible futures and to adapt to 

current, emerging, and future health scenarios.  It is a tool that characterizes how health 

problems could impact a population by using quantitative and qualitative data to describe 

current and possible future conditions, trends, and processes driving change.  Given these 

attributes, scenario planning is well-suited to examine current and plausible future climate-

health relationships. 

• More Research:  Building off the research presented in this thesis, further research is 

warranted to answer the following questions: 

 Does the burden of AGI in Rigolet and Iqaluit reflect the burden experienced in other 

Northern remote communities? 

 How do land-based activities and country food consumption contribute to AGI in the 

North? 

 How much of the AGI burden in the North is attributable to water and food? 
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 What is the under-reporting rate and multiplier for Northern enteric surveillance 

systems? 

 What enhancements, modifications, or new syndromic surveillance systems could better 

monitor enteric illness in Northern remote communities? 

 What is the burden of AGI for Inuit in Iqaluit? 

 What is the economic cost of AGI in North? 

 How do temporal and spatial relationships between weather patterns and water quality 

impact AGI in the North? 

 Based on IPCC climate change projection scenarios, what could the burden of AGI look 

like by 2100?  How much would this cost? 

 Is the scenario planning process useful and effective for Indigenous public health 

planning?   

 How could the scenario planning approach or future visioning-type exercises be used in 

climate change adaptation?   

 How could the scenario planning approach be adapted to be more participatory at the 

community level? 

 

Conclusion 

This thesis describes a study of the burden of AGI in Rigolet, Nunatsiavut and Iqaluit, Nunavut 

in the context of climate change.  The information on the high prevalence of AGI, low healthcare 

utilization, and current and potential future AGI risk factors presented in this thesis is intended to 

offer important information for public health planning, prioritization, and programming in Inuit 

regions.  While the research estimates the current and envisions plausible future prevalence and 
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risk factors of AGI in Rigolet and Iqaluit, the improved understanding of AGI experienced at the 

community-level in a Canadian Aboriginal community sheds light on the need to better 

understand the burden of AGI in sub-sets of the population that might be at higher risk of AGI, 

including Aboriginal populations in the context of climate change.   
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TABLES 

 

Table 7.1.  A synthesis of the exposure pathways, exposures, sensitivity pathways, sensitivities, 
and adaptive capacities presented in this thesis. 

EXPOSURE-
SENSITIVITY 
PATHWAY 

EXPOSURE-SENSITIVITY ADAPTIVE CAPACITIES 

Treated Water • Microbial quality 
• Quantity 

• Source water protection 
• Water treatment 
• Water quality monitoring 
• Boil Water Advisories 

   
Untreated Water • Microbial quality 

• Quantity 
• Indigenous knowledge on source 

selection and protection 
   
Retail Food • Microbial quality (e.g. due to extended 

shipping, temperature control, etc.) 
• Availability and accessibility 
• Restaurant food 
• Food preparation methods 

• Federal food safety regulations 
• Health inspections of restaurants 
• Frozen foods 
• Public health promotion of food 

safety practices 
   
Country Food • Microbial quality 

• Availability and accessibility 
• Traditional food preparation methods 
• Introduction of new zoonotic diseases 
• Animal health 

• Indigenous knowledge on selection 
and inspection of country foods 

• Public health promotion of country 
food safety practices 

• Frozen foods 
   
Animal Exposure • Introduction of new zoonotic diseases 

• Animal health 
• Pet ownership 
• Participation in land-based activities 

• Veterinary services 
• Public health promotion of animal 

handling practices 
• Indigenous knowledge on animal 

handling 
 

   
Current AGI Burden • High existing burden of AGI • Public health surveillance 

• Primary health care 
   
Health Seeking 
Behaviour 

• Low health seeking behavior for AGI 
• Low case-capture in surveillance systems 

 

   
Socio-economic 
Conditions 

• High rates of over-crowding 
• Closed communities 
• Close social networks 

• Fast mobilization of public health 
resources in response to outbreaks 
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APPENDIX 1: ACUTE GASTROINTESTINAL ILLNESS PATHOGENS 

Species Disease General Symptoms Incubation 
Period (days) 

Symptom 
Duration 
(days) 

Chronic Sequelae Infective 
Dose  

Transmission 

BACTERIAL        
Campylobacter Campylo-

bacteriosis 
• Abdominal pain 
• Bloody diarrhea 
• Cramping 
• Fever 
• Vomiting 

2-5 7 Guillain-Barré 
syndrome 

500 Foodborne 
Waterborne 
Person-person contact  

Clostridium 
botulinum 

Botulism  • Fatigue  
• Weakness 
• Dizziness 
• Blurred vision 
• Dry mouth/throat/ nose  
• Difficulty swallowing and speaking 
• Headache 
• Nausea/vomiting 
• Abdominal pain 
• Diarrhea 
• Paralysis 
• Death 

12-36 hours  Several 
weeks and 
slowly 
disappear 
over several 
months. 

May have fatigue and 
shortness of breath for 
years following 
infection.  

Estimated 
oral or 
injected 
toxic dose 
(serotype 
A) of 
0.001 
μg/kg 
body 
weight 

Foodborne 
 
Wound contamination 
 
Infant infection (via ingestion 
of dust and soil; honey) 
 
Adult intestinal colonization 
(similar to infant infection, but 
occurs in adults with bowel 
abnormalities) 

Brucella Brucellosis • Fever 
• Sweats 
• Malaise 
• Anorexia 
• Headache 
• Muscle/joint/back pain 
• Fatigue 
 

5-60 
(occasionally 
several months) 

Some 
symptoms 
may reoccur/ 
never 
disappear 

Recurrent fevers 
Arthritis 
Endocarditis 
Testicle/scrotum 
swelling 
Neurologic symptoms 
Chronic fatigue 
Depression 
Swelling of liver and/or 
spleen 

Unknown Foodborne 
 
Inhalation 
 
Mucous membrane  
contact with infected animals 
 
Infected mother to baby via  
breast milk (rare) 
 
Tissue transplantation/blood 
transfusion (rare) 
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Species Disease General Symptoms Incubation 
Period (days) 

Symptom 
Duration 
(days) 

Chronic Sequelae Infective 
Dose  

Transmission 

C. burnetii Q Fever • High fever 
• Severe headache 
• General malaise 
• Myalgia 
• Chills/sweats 
• Non-productive cough 
• Nausea 
• Vomiting 
• Diarrhea 
• Abdominal pain  
• Chest pain  
• Pneumonia 
• Granulomatous hepatitis 
• Myocarditis 
• CNS complications  
• Pre-term delivery/miscarriage 

13-28 
(respiratory 
route) 
 
24-48 hours 
(accidental 
inoculation)  

5-14 (as long 
as 8 weeks) 

Chronic Q Fever 
 
Post-Q Fever fatigue 
syndrome 
  

1-10 
organism
s 

Inhalation of dust 
contaminated with dried 
placental material, birth fluids, 
excreta of infected animals.  
 
Tick bites 
 
Foodborne (i.e. unpasteurized 
milk or dairy product). 
 
Human to human transmission 
is rare. 
 

C. difficile 
 

C. difficile • Watery diarrhea 
• Fever 
• Loss of appetite 
• Nausea 
• Abdominal pain or tenderness 
• Pseudomembranous colitis 
• Bowel perforation 
• Sepsis 
• Death 

Not precisely 
known (usually 
less than 7 
days) 

7-10 – Unknown Fecal-oral route 
 
Largely nosocomial 

E. coli E. coli  
(ETEC; 
EHEC) 

• Abdominal pain  
• Bloody diarrhea  
• Vomiting 

3-4 5-7 Hemolytic uremic 
syndrome 

106-1010 Foodborne 
Waterborne 
Person-person contact 
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Species Disease General Symptoms Incubation 
Period (days) 

Symptom 
Duration 
(days) 

Chronic Sequelae Infective 
Dose  

Transmission 

F. tularensis  
 

Tularemia • Skin/mouth ulcers  
• Swollen glands Painful lymph glands 
• Sudden fever  
• Chills  
• Headache 
• Diarrhea  
• Muscle aches 
• Dry cough 
• Sore throat Weakness 
• Joint pain 
• Swollen and painful eyes 

3-5 (can take as 
long as 14) 

– – 5 – 10 
(respirato
ry route)  
 
106 - 108 
(ingestion
) 

Foodborne 
 
Waterborne 
 
Inhalation 
 
Arthropod and tick bites 
 
Inoculation with blood/tissue 
while handling infected 
animals or insects.   
 
Animal bites (rare) 

Leptospira  Leptospirosis • High fever 
• Headache 
• Chills 
• Muscle aches 
• Vomiting 
• Jaundice 
• Red eyes 
• Abdominal pain 
• Diarrhea 
• Rash 

10 (4-19) A few days to 
3 weeks+ 

– Not 
known 

Waterborne 
 
Foodborne 
 
Inhalation 
 
Contact with urine or tissues 
of infected animal  
 
Contact with contaminated 
food, water, soil  

Listeria Listeriosis • Vomiting 
• Nausea  
• Cramps 
• Muscle aches 
• Diarrhea  
• Severe headache 
• Constipation 
• Persistent fever 
• Stiff neck 
• Confusion 
• Loss of balance  

7-28 Varies 
depending on 
severity.  

Meningoencephalitis 
and/or septicemia 

10 to 100 
million 
CFUs 
(healthy 
hosts)  
 
0.1 to 10 
million 
CFU 
(high risk 
individual
s) 

Foodborne 
 
Transplacental 
 
Via birth canal 
 
Direct contact with diseased 
animals during birthing 
 
Nosocomial (rare) 
 
Horizontal person-person 
(rare) 

Salmonella Salmonellosis 
Typhoid 

• Abdominal pain 
• Diarrhea 
• Fever 

0.5-3  4 days- 
several 
months 

Reiter's syndrome 103 -105 

bacilli  
Foodborne 
Waterborne 
Person-person contact 
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Species Disease General Symptoms Incubation 
Period (days) 

Symptom 
Duration 
(days) 

Chronic Sequelae Infective 
Dose  

Transmission 

Shigella Shigellosis • Abdominal pain 
• Diarrhea 
• Fever 

1-2  5 days-
several 
months  

Post-infectious arthritis 10-200   Foodborne 
Waterborne 
Person-person contact 

Vibrio cholerae Cholera • Death 
• Leg cramps 
• Vomiting 
• Watery diarrhea 

0.25-5  Death may 
occur in 
hours 

– 106-1011  Foodborne 
Waterborne 
Person-person contact 

Yersinia 
enterocolitica 

Yersiniosis • Abdominal pain 
• Bloody diarrhea 
• Fever 

4-7  7-21 Erythema nodosum 108  Foodborne 
Waterborne 
Person-person contact 

Helicobacter 
pylori 

Helicobacter 
pylori 

• Gastritis 
 

– – Peptic ulcers 
Duodenal ulcers 
Chronic gastritis  
Gastric cancer 

Unknown Foodborne 
Waterborne 
Person-person contact 
Oral-oral 

PROTOZOAL  •       
E. histolytica  • Normal – 135bpm, blood collection 

around placenta  
     

Cryptosporidiu
m 

Crypto-
sporidiosis 

• Abdominal Pain 
• Dehydration 
• Fever 
• Nausea 
• Vomiting 
• Weight loss  

2-10  7-14, relapses 
might occur 

– >1 Foodborne 
Waterborne 
Person-person contact 

Giardia Giardiasis • Abdominal pain 
• Diarrhea 
• Gas  
• Greasy stools 
• Nausea 

7-14  14-42 – 10 cysts Foodborne 
Waterborne 
Person-person contact 

Tapeworm e.g. 
echinococcus 
granulosus 

• Nausea 
• Abdominal pain 
• Diarrhea  
• Hunger or loss of appetite 
• Weakness 
• Weight loss 
• Seizures in rare cases  
  

12 months to 
years 

        _  Manifestation depends 
on site and size of cyst 
(e.g. collapse of 
infected bones, 
blindness, etc) 

 

Unknown Foodborne 
Waterborne 
Hand-to-mouth transfer from 
dog feces  



	  

	   282 

Species Disease General Symptoms Incubation 
Period (days) 

Symptom 
Duration 
(days) 

Chronic Sequelae Infective 
Dose  

Transmission 

Toxocara canis Toxocariasis • Most are asymptomatic  
• Cough 
• Fever 
• Headache 
• Stomach pain 
• Fatigue 
• Loss of appetite 
• Breathing difficulties 
• Blurred or cloudy vision in one eye 
• Enlarged liver 
• Pneumonia   

Weeks to 
months (in 
children) 
 
Very short in 
cases where 
consumption of 
infected raw 
liver caused 
infection. 

Ocular 
manifestation
s may occur 
4-10 years 
after 
infection.  

Can result in 
irreversible vision loss  

Unknown Foodborne 
 
Ingestion of contaminated 
sources (e.g. soil).  
 
Contact with embryonated 
eggs on coat hair of dog.  

Trichenella 
 

Trichinellosis • Nausea 
• Vomiting 
• Epigastric pains 
• Diarrhea 
• Constipation 
• Fever 
• Oedema 
• Myalgia 
• Marked peripheral eosinophilia 
• Neurologic and cardiac 

complications may be fatal (e.g. 
myocarditis) 

5-15 Up to 56 -‐  Unknown  Foodborne 

VIRAL  •       
Astrovirus Astrovirus • Watery diarrhea 

• Vomiting 
• Headache 
• Fever 
• Abdominal cramps 

1-2 3 – – Fecal-oral route 
Foodborne 
Waterborne 

Calicivirus e.g. 
Norovirus 

• Diarrhea 
• Nausea 
• Vomiting Abdominal pain 

– ~3 – Thought 
to be low 

Foodborne 
Waterborne 
Person-person contact 
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Species Disease General Symptoms Incubation 
Period (days) 

Symptom 
Duration 
(days) 

Chronic Sequelae Infective 
Dose  

Transmission 

Hepatitis Hepatitis A  • Abdominal pain 
• Appetite loss  
• Clay-colored stools 
• Dark urine  
• Fatigue 
• Fever 
• Jaundice 
• Joint pain 
• Nausea 
• Vomiting  

14-42  60-180  – Unknown Foodborne 
Waterborne 
Person-person contact 

Hepatitis Hepatitis E • Abdominal pain  
• Fever 
• Jaundice Appetite loss  
• Nausea 
• Vomiting 

21-56  – – Unknown Foodborne 
Waterborne 
Person-person contact 

Rotavirus Rotavirus • Abdominal pain 
• Fever 
• Vomiting Watery diarrhea 

2  3-8 – Unknown  Foodborne 
Waterborne 
Person-person contact 
Fomite contact 
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APPENDIX 2:  CLIMATE-SENSITIVE HEALTH PRIORITIES INTERVIEW 
GUIDE 

 
Generic interview guide for IDRC project for use with health professionals 

 
This is a generic interview guide aimed at identifying key themes to be addressed in interviews 
with individuals employed in the formal health system (e.g. government at various levels, health 
practitioners, community health officials, NGOs etc). There is a separate interview guide for 
interviewing those involved with Indigenous approaches to health provision and planning (e.g. 
local elders, medicine men, healers etc).  Examples of questions that might be asked are provided 
along with examples of follow up questions. This is not intended to be a survey however, and the 
specific questions asked, how they are asked, and the order in which they are asked will differ in 
each interview according to whom is being interviewed. For example, interviews with those 
working in specific aspects of health (e.g. food security, infectious disease, mental health etc) 
may limit the scope of the questioning to health problems dealt with by the individual on a daily 
basis. The level of detail will also differ – someone involved at a community level might be 
asked much more specific questions about health in the communities / populations in which they 
work; a government person working in a national or regional capital might be asked much 
broader questions about Indigenous health in general. Other questions will also need to be added 
for specific interviews.  
 
The aim of the interview guide is to develop a baseline understanding of the health issues 
affecting Indigenous peoples in the case study regions, how they are experienced and managed, 
links to climate and climate change, and research priorities. The information obtained will 
compliment the knowledge of Indigenous peoples, expert assessment, and literature review. The 
guide also aims to create some degree of structure between the research needs assessment in the 
different regions.  
 
For each interview, record the following (at the end we will calculate characteristics of the 
sample population): 

Organization the person represents: national, regional, local / municipal government; 
health practitioner (i.e. doctor, nurse etc); NGO; traditional health provider, researcher   

 Persons’ role in the organization:  
 Number of years in the position:  
 Direct interaction with Indigenous peoples: Yes or No 
 
 

Introduce the project  
 
We are developing a project to examine the vulnerability of Indigenous peoples and their health 
systems to health problems that are linked to climatic conditions and climate change. At this 
stage we are interviewing people to see what some of key health research priorities are and how 
our project can address these. The project, if successful, will be a 5 year initiative involving 
working closely with Indigenous peoples, stakeholders, and scientists, and will include 
epidemiological modeling, baseline health assessment, documentation of Indigenous knowledge 
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on health risks and management through interview and workshops, assessment of health 
provision etc.  
 

Personal introductions and background information  
 
What role does your organization / dept. play with regards Indigenous health? 

Can you tell me about what role you have and what some of your responsibilities are?  
 Are there other organizations / people providing similar expertise / services? 
 Who funds your organization?  
 
What kinds of interaction do you / your organization / dept have with Indigenous peoples 
or Indigenous peoples organizations? 
 
Do you or your organization face challenges in achieving your mandate? 
 Is this changing over time?   
 

General health risks affecting Indigenous populations (current and future) 
 
Health exposures / health risks of importance to Indigenous peoples  
 
Can you describe some of the main health problems currently affecting Indigenous people 
in this region? [Water-borne, food-borne, infectious disease, chronic, food systems, mental 
health, intentional / unintentional injury (e.g. from natural hazards, suicide)]   

Which are the most problematic health issues?  
Is risk increasing or decreasing over time? [i.e. what are the trends]  
 Why?  
Do any of these health problems have a link to climate / weather?  
Do you see future health problems being the same as today?  
 

Sensitivity to health problems 
 
Are certain people / regions at greater risk of experiencing health problems mentioned 
above? 

Why? [livelihoods, health status, socio-economic inequality, physiological 
predisposition, region of habitation etc] 

 
Adaptive capacity (i.e. prevention, preparedness and response)  
 
How are these health problems managed through formal means (e.g. government, NGOs, 
doctors etc)? 
 Are there prevention, preparedness, or response interventions?  
  Are there early warning systems in place? [developed by who and for how long] 

Are there surveillance  / monitoring systems that are used? [developed by who 
and for how long] 
Are there education initiatives?  

 Have they been successful? 
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 What are some of the key challenges?  
 What are some opportunities to better manage health problems? 
 
How are / were these health problems traditionally managed? 

Are traditional responses to preventing, preparing for and responding to health problems 
still utilized [give examples]? 
 How successful have they been? 
 Are they under stress?  
 Do they ever conflict with western medical approaches? 
Are there examples of traditional responses being developed to new health problems?  
Does the formal health system incorporate traditional approaches to health?  
Do you see traditional approaches to health continuing to be important? 

  
Emerging / New health problems  

 
What do you see as the main health problems in the future?  
 
Are there health risks that are affected by climate (directly or indirectly) which could 
become more problematic with climate change?  
 Will health systems be able to cope? 
 What are some of the key challenges?  
 

Research needs  
 
What needs to be done to begin to address some of the health problems affecting 
Indigenous peoples? [prevention, preparedness, education, response, surveillance, monitoring, 
research] 
 
What are some of the knowledge gaps that need to be tacked led to address existing and 
emerging heath problems? 
 What would the priority areas be?  
 
Can you suggest priorities for our project – we are looking to focus our work on three 
domains, e.g. infectious disease, chronic disease hazards etc  
 

  



	  

	   287 

APPENDIX 3: CLIMATE-SENSITIVE HEALTH PRIORITIES COMMUNITY 
QUESTIONNAIRES 

November Survey 

 

Changing Climate, Changing Health, Changing Stories Project 
Survey One – November 2009 

  
Page 1 

 

  

WEATHER PATTERNS AND HEALTH SURVEY 
 

 

 

 

SURVEY INFORMATION 
 

 Introduction:  Hello, my name is   and I am conducting surveys regarding weather patterns and health 

in Rigolet, organized by the Rigolet Inuit Community Government. 

 

 Participant Selection:  Could I please speak to the person (12 yrs +) who has the next birthday in your household? 

 If NO, is there a better time that I could contact you?       

 If NO, is there someone else in the house that would complete the survey (12 yrs +)? 

 If YES, Thank you.   

 

 Survey Information:  There are four sections to this survey and the survey will only take a few minutes.   

 

 Privacy and Confidentiality:  Your answers will be considered private and confidential.  At any point, please feel free to 

not answer any question for any reason.  If you have any questions now, at any point during the survey, or after the 

survey please do not hesitate to ask me. 

 

Are you under 18 years of age?      YES  NO  
 

      If YES, please complete youth consent form    
 

 

Do you agree to participate?     YES  NO   

 

Do you have any questions before we begin?     YES  NO 

 

 

NOTE:  IF MORE THAN ONE PERSON IN THE HOUSEHOLD WOULD LIKE TO PARTICIPATE IN THE SURVEY: 
 

     Interview each person separately / individually 

 

  STAPLE all the surveys completed by the household together.  For example, if three people living in the 

same house completes a survey it is very important to staple all three of these surveys together. 
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Changing Climate, Changing Health, Changing Stories Project 
Survey One – November 2009 

  
Page 2 

 

  

1. CLIMATE CHANGE QUESTIONS 
 

First, I would like to ask some questions about weather patterns in Nunatsiavut. 

1. Have you ever heard the term climate change or global warming?   

 YES   NO     Refused 
 

If YES, where (please check all that apply)? 

 Television  Radio  Friends  Books  Other (please specify): 

 School  Family members  Pamphlets  Internet _____________________ 

 

2. Where would you go for more information about climate change (please check all that apply)? 

 Television  Radio  Friends  Books  Other (please specify): 

 School  Family members  Pamphlets  Internet _____________________ 

 
Now I would like to ask some questions about climate change.  When I say climate change I mean changes that you have seen in 
weather patterns in Rigolet over your lifetime. 
 
3. In your opinion, how often do you think people in Rigolet discuss climate change? 

 Always  Often  Sometimes  Rarely  Never    Don’t know  Refused 
  

4. In your opinion, how important is climate change to the Rigolet community? 
  Very 

Important 

  Important   Somewhat 

Important 

  Not 

Important 

  Never 

Important 

  Don’t know  Refused 

 
 

5. 5A) Over your lifetime, in Rigolet, have you noticed any changes in …  
 

TEMPERATURE 
  

ICE 
 No changes in temperature   No changes in ice 

 Changes in temperature (please specify):____________   Changes in ice (please specify):____________________ 

_______________________________________________  _______________________________________________ 

_______________________________________________ 
  

 _______________________________________________ 
  

   

RAIN  WATER SYSTEMS (e.g. quantity and quality of fresh water available) 

 No changes in rain   No changes in water systems  

 Changes in rain (please specify):___________________   Changes in water (please specify):_________________ 

_______________________________________________  _______________________________________________ 

_______________________________________________ 
  

 _______________________________________________ 
  

   

SNOW  WEATHER PATTERNS 
 No changes in snow   No changes in weather patterns 

 Changes in snow (please specify):__________________   Changes in weather patterns (please specify):________ 

_______________________________________________  _______________________________________________ 

_______________________________________________ 
  

 _______________________________________________ 
  

   

LAND/WILDLIFE/VEGETATION  OTHER CHANGES (please specify):   
 No changes in land, wildlife, or vegetation   No other changes 

 Changes (please specify):_________________________   Changes (please specify):________________________ 

_______________________________________________  ________________________________________________ 

_______________________________________________ 
  

 ________________________________________________ 
  

   
 

5B)  Have any of these environmental changes you mentioned (in questions 5A) changed your hobbies or lifestyle? 

 YES   NO   Don’t know      Refused 
 

If YES, please describe how the environmental changes have changed your activities, hobbies, and lifestyle: 
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Changing Climate, Changing Health, Changing Stories Project 
Survey One – November 2009 

  
Page 3 

 

  

 
6. Do you think that climate change could impact human health?   

 YES   NO     Refused 
 

If YES, how can climate change impact human health?  (give examples if possible) 
 
 

 

2. DIGITAL STORYTELLING AND STORYMAPPING 
 

Now we are on section two.  I would like to ask some questions about digital storytelling and storymapping. 
 

1. Have you heard about the climate change and health digital storytelling project occurring in Rigolet?  
 YES   NO     Refused 

 
2. Have you ever discussed the climate change and health digital storytelling project occurring in Rigolet?  

 YES   NO     Refused 
 

If YES, with whom (please check all that apply)? 
 People that you live with  Friends Nurses Other (please specify): 
Family  Rigolet Visitors Co-workers  

 
3.  Would you like to participate in a digital storytelling and storymapping workshop in Rigolet the future? 

 YES   NO   Don’t know      Refused 
 

3. DEMOGRAPHIC INFORMATION 
 

Now we are on section three and we are almost finished.  I would like to ask some quick demographic questions. 

1. Are you…  Male   Female   Refused 
 

2.  What age group are you in?   
 12 – 20 yrs  21 – 30 yrs  31 – 40 yrs  41 – 50 yrs 
 51 – 60 yrs  61 – 70 yrs  Over 70 yrs  Refused 

 
3.  Is there any description of yourself you would like to add (please check all that apply)?      
 Student  Elder   Business Owner  Hunter 
 Teacher  Parent  Town Worker  Craftsperson 
   Other (please specify):___________________________ 
4. Have you lived in Rigolet your whole life? 
 NO   YES    Refused 
 

If NO, approximately when did you move here (e.g. year)?   _______________________________________________ 
If NO, where did you live before you moved to Rigolet?   __________________________________________________ 

 

4. OTHER COMMENTS 
 

Now we are on final section. 

1)  Do you have any other comments about weather patterns OR how weather patterns impacts health in Rigolet? 
YES   NO   Don’t know      Refused 
 

If YES, record the comments here: 
 

  Thank you for your time.  To thank you for your participation in the survey, we would like to give you a small gift. 
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October Survey 

 

Changing Climate, Changing Health, Changing Stories Project 
Nunatsiavut Area, August 2010 

 
File Number: _________________________ 

 1 

CHANGING CLIMATE, CHANGING HEALTH, 
CHANGING STORIES PROJECT QUESTIONNAIRE 

SURVEY INFORMATION 

Introduction:   I am conducting a questionnaire about environmental changes in Nunatsiavut, as part of the Changing 
Climate, Changing Health, Changing Stories project and the Rigolet Inuit Community Government. 

Survey Information: There are six sections to this questionnaire. The survey will take between 20 and 30 minutes. Please 
answer the questions to the best of your abilities. You are free to not answer any question or questions on this survey. If you 
have any questions now, at any point during the survey, or afterwards, please do not hesitate to ask me or contact our 
project.  

Privacy and Confidentiality:  Your answers will be considered private and confidential. Should you consent to this survey, 
your results will be utilized to inform the research component of the Changing Climate, Changing Health, Changing Stories 
project, and may be utilized in one or more of the following: conference presentations, scholarly journal articles, technical 
reports, community meetings, poster presentations, and graduate student research work.  

Consent:  

Are you under 18 years of age?    � YES   � NO 
        

If YES, please have parents complete and sign a youth consent form 
 

If you are over the age of 18, do you agree to participate in this questionnaire?  � YES   � NO 

If you are over the age of 18, do you agree to be recorded?   � YES   � NO 

 

Participant Signature: ________________________________________________   Date: ________________________ 

 

Thank you for participating in this questionnaire and for assisting us in our research! 

 
Ashlee Cunsolo Willox, PhD Candidate 
School of Environmental Design & Rural Development 
University of Guelph 
Guelph, ON, N1H 4M4 
Co-Director, Changing Climate, Changing Health, 
Changing Stories Project 
Rigolet, Nunatsiavut 
Email: ashlee@uoguelph.ca 
Phone: 519-837-8713 

Sherilee Harper, PhD Student 
Department of Population Medicine 
University of Guelph 
Guelph, ON, N1H 4M4 
Co-Director, Changing Climate, Changing Health, 
Changing Stories Project 
Rigolet, Nunatsiavut 
Email: harpers@uoguelph.ca 
Phone: 519-824-4120, ext. 54595 

 
My Word Team 

Tanya Pottle, Ashley Flowers, and Dina Wolfrey 
Phone: 1-709-947-3313  Email: my.word.rigolet@gmail.com 

 

This  research  conforms  to  Health  Canada’s  Research  Ethics  Board  and  the  Nunatsiavut  Research  Ethics  Protocol,  and  is  conducted in 
partnership with the Rigolet Inuit Community Government.  
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I. FEELINGS ABOUT LIVING IN NUNATSIAVUT 

 
1. I currently live in (please check one): 
�  Nain    �  Postville   �  Hopedale   �  Makkovik   �  Rigolet 
�  Other:  ___________________        �  Refused  
 
 
2. Previously, I have lived in (please check all that apply): 
�  Nain    �  Postville   �  Hopedale   �  Makkovik   �  Rigolet  
�  Other:  ___________________   Years lived:   ____________________ �  Refused  
 
 

Below are statements about living in Nunatsiavut. Please 
indicate whether you agree or disagree with each. Please 
tick the appropriate box.  

 St
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3. I am proud of the cultural history of this place 
 

       

4. I love the land around this place 
 

       

5. I would continue to live in this place even if I were 
given the opportunity to leave 

       

6. My sense of who I am is linked to the environment 
where I live 

       

7. I get comfort or peace of mind from this place 
 

       

8. I feel I know every rock, nook and cranny around 
these parts 

       

9. I feel a deep connection to this place 
 

       

10. I would rather live somewhere different; this is not 
the place for me 

       

11. I feel a sense of responsibility to the people of this 
place 

       

12. I feel I have a sense of responsibility to the land of 
this place 

       

13. I feel a sense of responsibility to the animals around 
where I live 

       

14. I feel a sense of responsibility to the plants around 
where I live 

       

15. I have noticed changes in the environment in my 
lifetime 

       

16. I have noticed changes in weather patterns in my 
lifetime 

       

17. I have noticed changes in the ice in the last 20 to 30 
years 

       

18. I have noticed changes in the snow in the last 20 to 
30 years 

       

19. Because of the environmental changes to this place, I 
would leave if I could 
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II. ENVIRONMENTAL ISSUES – FREQUENCIES AND OBSERVATIONS 

 

Below are statements about living in Nunatsiavut. Please 
indicate the frequency that you have observed each event. 
Please tick the appropriate box.  

 N
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1. Ice forms later than in previous years        

2. Ice breaks up later than in previous years        

3. Ice quality is better than in previous years        

4. Less snow than in previous years        

5. New plants are growing in my area        

6. New animals are appearing in my area        

7. New birds are appearing in my area        

8. Local plants and animals are no longer in my area        

9. Increase in rainy days  from previous years        

10. Increase in big storms from previous years        

11. Increase in temperature from previous years 
a) Spring 
b) Summer 
c) Fall 
d) Winter 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

12. Ponds and rivers have less water than in previous years        

13. Coastlines are higher than in previous years        

14. Sun feels stronger than in previous years        

III. ENVIRONMENTAL ISSUES – PERCEIVED THREATS 

 

Please indicate how threatening you feel each of the 
following issues is to you and your family in 
Nunatsiavut (if appropriate). 
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1. Changes in weather patterns in your area        

2. Changes in rainfall in your area        

3. Changes in plants and animals in your area        

4. Changes in snow quantity in your area        

5. Changes in water level in ponds        

6. Changes in coastlines        

7. Changes in ice quality and stability in your area        

8. Changes in the timing of ice formation        
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9. Changes in the timing of ice break-up        

10. Changes in sun strength        

11. Changes in temperature in your area 
a) Spring 
b) Summer 
c) Fall 
d) Winter 

       
       
       
       
       
       

IV. ENVIRONMENTAL ISSUES – FELT IMPACTS 

 

Below are statements about the possible impacts of 
environmental change in Nunatsiavut. Please 
indicate whether you agree or disagree with each 
statement. 
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1. Changes in the environment in my area are decreasing 
my ability to enjoy my life. 

       

2. I feel positive about some local environmental 
changes. 

       

3. I feel anxiety about some local environmental 
changes. 

       

4. I feel sadness because of the changes in environment 
in my area. 

       

5. I feel stressed because of the changes in environment 
in my area. 

       

6. I feel frustrated because of the changes in 
environment in my area. 

       

7. I feel scared because of the changes in environment in 
my area. 

       

8. I feel distress about the changes in environment in my 
area. 

       

9. I feel helpless about changes in the environment in my 
area.  

       

10. I feel angry about changes in the environment in my 
area. 

       

11. I experience mental distress because of changes in the 
environment in my area. 

       

12. I feel emotionally down because of the changes in the 
environment in my area. 

       

13. People I know have given up trying to preserve the 
environment because they feel powerless. 

       

14. I am concerned environmental problems will cause 
illness to myself or my family. 

       

15. My sense of well-being has been negatively affected 
by the changes in the environment. 

       

16. My sense of belonging to this place has been 
negatively affected by environmental change. 
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V. ACTIVITY 

 

Please indicate whether or not you have done any of the following 
activities in response to environmental concerns in Nunatsiavut. 

Ye
s 

N
o 
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1. Talked to neighbours, friends, or relatives about weather, climatic, and 
environmental concerns 

    

2. Attended a community meeting discussing weather, climatic, and 
environmental concerns 

    

3. Attended a research consultancy meeting discussing weather, climatic, 
and environmental concerns 

    

4. Contacted local government representatives about weather, climatic, 
and environmental concerns 

    

5. Sought information on weather, climatic, and environmental concerns 
from the internet 

    

6. Sought information weather, climatic, and environmental issues from 
the radio and TV 

    

7. Sought information on weather, climatic, and environmental issues from 
the government 

    

8. Sought information on weather, climatic, and environmental issues from 
researchers 

    

9. Participated in radio interviews on weather, climatic, and environmental 
issues 

    

10. Participated in a PhotoVoice Workshop on weather, climatic, and 
environmental issues 

    

11. Created a digital story on weather, climatic, and environmental issues 
 

    

12. Changed your lifestyle or activities because of weather, climatic, and 
environmental issues 

    

13. Discussed ways to adapt to weather, climatic, and environmental issues 
with your neighbours, friends, or relatives 

    

14. Discussed ways to adapt to weather, climatic, and environmental issues 
with researchers 

    

15. Discussed ways to adapt to weather, climatic, and environmental issues 
with government representatives 

    

VI. DEMOGRAPHIC INFORMATION 

 
1. Are  you…   

�Male   �Female   �Refused 
 

2.  What age group are you in? 
�12 – 20 yrs  �21 – 30 yrs  �31 – 40 yrs  �41 – 50 yrs 
�51 – 60 yrs  �61 – 70 yrs  �Over 70 yrs  �Refused 
 
 

3.  Is there any description of yourself you would like to add (please check all that apply)? 
�Student   �Elder  �Business Owner  �Hunter 
�Teacher  �Parent   �Town Worker   �Craftsperson 
�Other (please specify):___________________________    �Refused 
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4. Do you have any children? 

�Yes     �No 
 

If yes, do they currently live in Rigolet? 
�Yes     �No   �Refused 

 

If yes, how many? _______________ 
 

5. Do you have any grandchildren or great-grandchildren? 
�Yes     �No   �Refused 

 

If yes, do they currently live in Rigolet? 
�Yes     �No   �Refused 
 

If yes, how many?    Grandchildren: _______________  Great-grandchildren: ________________ 
 

6. How often do you go to your cabin each month? ______________ 
 

7. How often do you go out on boat each month during the summer? ______________ 
 

8. How often do you hunt each month during: 
a. Fall? ______________ 
b. Winter? ______________ 
c. Spring? ______________ 

 
9. How often do you fish each month during the summer? ______________ 
 
10. How often do you hunt during an average year? ______________________ 

 
11. Do you have any further comments, stories, experiences, or reflections you would like to share with 

us? 
_________________________________________________________________________________
_________________________________________________________________________________
_________________________________________________________________________________
_________________________________________________________________________________
_________________________________________________________________________________ 
 

 
 
 

THANK YOU FOR PARTICIPATING IN THIS RESEARCH!  
YOUR ASSISTANCE IS GREATLY APPRECIATED! 

 

 
 
 
 
  



	  

	   296 

APPENDIX 4: ACUTE GASTROINTESTINAL ILLNESS QUESTIONNAIRE 

iSurvey Screen Shots 
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September 2012 Survey (Iqaluit): Print out from iSurvey Software 
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May 2013 Survey (Iqaluit): Print out from iSurvey Software 
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APPENDIX 5:  ACUTE GASTROINTESTINAL ILLNESS INTERVIEW 
GUIDE 

 

BURDEN'OF'GASTROINTESTINAL'ILLNESS'INTERVIEW%
GUIDE!

NOTES:!!

Interview!Style:!!The!interview!is!intended!to!be!flexible!and!delivered!in!a!conversational!manner.!!Therefore,!the!
questions!may!be!asked!in!a!different!order,!and!prompts!and!follow<up!questions!may!be!worded!differently.!

Community!Members:!!When!interviewing!community!members,!the!questions!are!to!be!asked!about!their!most!recent!
experience!of!gastrointestinal!illness!(e.g.!individual!level).!

Health!Stakeholders:!When!interviewing!health<related!stakeholders,!the!questions!are!to!be!asked!about!their!
perception!of!gastrointestinal!illness!at!the!community!level,!based!on!their!work!experience!(e.g.!population!level).!

!

INTERVIEW!GUIDE!

ESTABLISHING!RAPPORT!WITH!THE!PARTICIPANT!
1. Community)Member:!!We!are!trying!to!understand!what!a!typical!day!is!like!for!someone!in!Rigolet.!!Can!you!walk!

me!through!a!typical!day!for!you?!!What!about!a!typical!weekend?!
Health)Stakeholder:!Can!your!tell!me!about!your!position,!roles,!and!responsibilities!with!in!the!context!of!
gastrointestinal!illness?!
!

2. What!does!it!mean!to!be!healthy!in!Rigolet?!
!
Prompts:!  Physical!health!!  Wellbeing!  Emotional!health!
! ! ! !
3. What!brings!good!health?!!What!brings!ill!health?!

!
!

LIVED!EXPERIENCE!OF!AGI!

4. Community)Member:!!Tell!me!about!your!most!recent!experience!with!diarrhea!and!vomiting.!
Health)Stakeholder:!From!your!perspective!in!the!health!care!field,!tell!me!about!diarrhea!and!vomiting!in!Rigolet.!

Prompts:!  Symptoms!!  Severity!  Impact!on!daily!life!(family,!
productivity,!leisure!activities)!

 Frequency!of!AGI!
occurrence!

!

HEALTH!SEEKING!BEHAVIOR!

5. Community)Member:!!Tell!me!about!what!you!did!when!you!were!sick!with!diarrhea!and!vomiting.!!Is!that!what!you!
usually!do!when!you!have!diarrhea!and!vomiting?!
Health)Stakeholder:!!Tell!me!about!what!people!typically!do!when!they!are!sick!with!diarrhea!and!vomiting.!

Prompts:!  Contact!family/friends!!
 Contact!health!care!

professional!

 Visit!the!clinic!
 Take!medications!

 How!decisions!are!made!(e.g.!when!to!
call!someone,!when!to!see!the!nurse)!

!
!
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!

CAUSES!OF!AGI!

6. Community)Member:!!What!do!you!think!caused!your!diarrhea!and!vomiting?!!What!other!factors!do!you!think!
contribute!to!diarrhea!and!vomiting!in!Rigolet?!

Health)Stakeholder:!What!do!you!think!typically!causes!diarrhea!and!vomiting!in!Rigolet?!!What!are!the!biggest!risk!
factors?!

Prompts:!  Gender!

 Age!

 Behaviours!

 Leisure!activities!

 Socio<economic!factors!

 Living!conditions!

 Food!(type!and!preparation!

 Water!(source)!

!

7. Community)Members:!What!could!be!done!about!these!causes!of!diarrhea!and!vomiting?!!
Health)Stakeholder:!!Have!there!been!any!trends!over!time?!!How!could!we!address!these!risk!factors?!!!!

Prompts:!  Individual!

level!actions!

 Regional!

Government!Actions!

 Local!Government!

actions!

 Local!health!care!

worker!actions!

!

CONCLUDING!THE!INTERVIEW!

8. That!was!my!last!question.!!Do!you!have!any!comments!to!add,!or!were!there!questions!you!thought!I!would!ask!and!

didn’t?!

!

!

!

!
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APPENDIX 6:  SCENARIO PLANNING INTERVIEW GUIDE 

 

INTERVIEW(QUESTIONS!
!

BUILDING(THE(RAPPORT:(INTERVIEWEE(BACKGROUND(
!

NOTES(
!!

1. Can!you!describe!your!areas!of!expertise!and!interest?!
! !

!
!

! !

2. How!does!it!relate!to!weather,!water,!and!waterborne!disease?!
!!

! !

! ! !

CURRENT(FORCES(AND(CHANGES(
! !

!!

3. In!your!field!of!work,!what!events,!issues,!or!things!are!currently!changing?!
!!

! !

Prompts:!  Social!change!!
 Political!change!

 Technology!change!  Nationally?!
 Globally?!

!

! !

!
!

! !

4. Could!these!relate!to!weather,!water,!or!the!risk!of!waterborne!disease?!!How?!
!!

! !

Prompts:!  Social!change!  Political!change!  Technology!change!
!

! !
!
!

! !

5. Looking!back!5D10!years,!what!forces!were!driving!these!changes?!!
!!

! !

Prompts:!  Focus!on!weather,!
water,!and!health!

 In!what!way?!!
 How?!

 Why?!!
 Who?!

!!

!

FORCES,(TRENDS,(
UNCERTAINTIES(

!
!

! !

6. What!kind!of!impacts!are!these!forces!having!currently!(e.g.!+/D!1!year)?!!
!!

! !

Prompts:!  Ability!to!deliver!
public!health?!

 Who!is!impacted?!
How?!

 Health!impacts?!!
 New!risks?!

!

! !

!
!

! !

ANTICIPATED(FORCES(AND(UNCERTAINTIES(
!!

7. How!do!you!see!the!forces!you!mentioned!changing!in!the!next!15!to!20!years?!
(or!5E10!years)!
!!

! !

Prompts:)How!would!you!compare!weather/water/health!in!2032!with!today?! ! !
!  Social!change!!

 Political!change!
 Technology!change!!
 Stability?!

!

! !

!
!

! !

8. What!additional!forces!can!you!envision!having!an!impact!over!the!next!15!to!20!
years?!
!!

! !

Prompts:!  New!risks?!!
 Population!impact?!

 Positive,!worrisome!signals?!
!

! !

!
!

! !

9. Can!you!describe!tipping!points!or!signals!that!would!alert!us!to!recognize!that!
these!things!are!changing!over!the!next!15!to!20!years?!!
!!

!

TIPPING(POINTS(

Prompts:!  “how!will!we!know?”!
 Tipping!points?!!
 Demographics!
!

 Health!outcomes!!
 Economy,!technology,!
environmental!changes!

!

! !

! ! !

WRAP8UP(
! !

!!

10. Is!there!anything!else!that!you!thought!of!during!our!conversation!that!you!
want!to!add?!!
!!

! !

Prompts:!  Forces,!trends!  Documents,!website,!or!other!sources!of!
information?!

!

! !

! ! !
11. That!was!my!last!question.!Do!you!have!any!questions!or!comments!that!you!

would!like!to!add?!

! !

!
!
!

General(Prompts:(Each(time(a(condition,(stakeholder,(or(event(is(mentioned:(
(

People)  Who!is!affected?!  How?!  How!severely?!  What!might!they!do!as!a!result?!
Events)  What!might!happen?!  What!might!cause!it?!  Prevent!it?!  How!likely!is!it?!!

 What!might!change!how!likely!it!is?!!
Conditions)  What!can!we!observe!to!know!that?!!!  What!else!might!those!observations!indicate!is!happening?!

!
!

!
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APPENDIX 7: COMMUNITY-LEVEL ENGAGEMENT AND 
COMMUNICATIONS 

Media Engagement 

       

       

            

 

From:&

IHACC&–&Indigenous&Health&Adaptation&to&Climate&Change&

Telephone:&222:4533&

&

To:&

CBC&North&Radio&

&

Radio&PSA:&Health&Research&Bannock&and&Char&Chowder&Drop:in&
Event&Date:&Thursday,&March&21,&2013&

_________________________________________________________________________________________________&

&

In&September,&the&Indigenous&Health&Adaptation&to&Climate&Change&project&

conducted&a&survey&in&Iqaluit.&&Local&trained&surveyors&went&door:to:door&and&

conducted&surveys&with&532&randomly&selected&households&in&the&city.&&&

&

The&surveyors&will&be&knocking&on&doors&again&to&conduct&more&surveys&in&May&

2013.&&To&get&the&word&out&about&the&research&project,&the&team&will&be&hosting&a&free&

Bannock&and&Char&Chowder&Drop:In&on&Thursday,&March&21,&2013&from&5:30&:&

7:30PM&at&Parish&Hall.&&Drop&by&any&time&between&5:30&and&7:30PM&for&Bannock&and&

Char&Chowder.&&There&will&be&several&draws&for&your&chance&to&win&unique&prize&

baskets.&We&hope&to&see&you&on&Thursday!&&

_________________________________________________________________________________________________&

&
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Print Media 

Informational Cards: 

   

     
Front      Back 

     
Front      Back 

 
Creative Outreach 
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Youth Engagement 

      

       

 

Informational Videos 
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Door knob hangers 

   
Front    Back 
 

Informational Sheets 

      
Front      Back 
 

PROJECT(PARTNERS:!

Photo%Credit:%
%My(Word(Team,%Rigolet,%Nunatsiavut!

The Indigenous 
Health Adaptation to 
Climate Change 
(IHACC) Project 
looks at food 
security and 
stomach illnesses in 
the Canadian North.  
  
The IHACC project 
involves 2 parts: 

• Research: 
Collecting data on 
food security and 
stomach illness in 
Iqaluit.   

• Program 
Development: 
Working with local 
partners and using 
the research 
results to create 
community health 
programs in Iqaluit 
to address food 
security and 
stomach illness.  

adaptation    
adaptation 

PROJECT(FUNDERS:!

kNc3v3ymJ5 
x8ixc3bwomi3j5 
xeQxExc3iq5 yMs5 
xy9o3X9oxizk5 
WoExaJ6 bfQx3isK6 
ie4nc5txq8i3u4 
x7ml xexD3lc5b3g5 
vNsb5 srs3b3gzi. 

xW3h3isJ6 mDoz9li. 
•  cspn3i6%: 

xW3h3isJ6 vt5tlt4 
ttC3ymJi4 
ie4nc5txq8i3j5 
xexD3lc5b3g9l 
wcl4i soAo5ul 

•  xsMbsJ8N3gi4 
xe4hwi6%: 
xW3h3isJ6 wcNw/
ctc3lt4 knO4i 
xsM5tJi4 x7ml 
xg3lt4 cspn3bsJ5 
ttC3bsJ5 
WQx3t5tlt4 kNo4i 
x8ixc3bwomi3j5 
xsMbsZ/3gi4 
soAo5u wcl4il. 

Le projet de recherche 
Impacts des changements 
climatiques sur la santé des 
Autochtones (ICCSA) se 
penche sur la sécurité 
alimentaire et les maladies 
gastriques dans le nord 
canadien.  
 
ICCSA inclut deux parties: 
•  Recherche: ICCSA 

recueille des données 
sur la sécurité 
alimentaire et les 
maladies gastriques à 
Iqaluit.  

•  Développement de 
programmes: ICCSA 
travaillera conjointement 
avec des partenaires 
locaux et utilisera les 
résultats de cette 
recherche pour élaborer 
des programmes de 
santé communautaires à 
Iqaluit.  

 CONTACT INFORMATION   |   COORDONNÉES    |  
 

Who can I contact if I have any questions?  Qui puis-je contacter si j’ai des questions?    
 
 
 

 
  
  

 
 

Nunavut Research Institute 
Building 959 
Iqaluit, NU 
(867) 979-7280 

Sherilee Harper 
University of Guelph, Guelph, ON, Canada (519) 

824-4120 ext. 54873   
harpers@uoguelph.ca 

Dr. Scott McEwen 
University of Guelph, Guelph, ON, Canada 

(519) 824-4120 ext. 54751     
smcewen@uoguelph.ca  

Research Ethics Coordinator 
University of Guelph, Guelph, ON, Canada  
(519) 824-4120 ext. 56606 
sauld@uoguelph.ca 

CONTACT THE RESEARCHERS: CONTACT RESEARCH ETHICS BOARDS: 

Why should I do the survey? 
•  The information you give 

will help local organizations 
and researchers understand 
food security and stomach 
illness in Iqaluit.  

•  Local project partners and 
IHACC will use the 
information to create 
community programs.  

•  You will receive a gift card 
for participating. 

 
What about confidentiality? 
•  Survey answers are private 

and confidential. 
•  Your name is not written on 

the survey. 
 
Where can I learn about the 
study results? 
•  There will be community 

open-houses where the 
research results will be 
shared. 

•  The research results will be 
in posters, flyers, websites, 
and Facebook websites.  

•  You can also contact the 
researchers or the Nunavut 
Research Institute and ask 
any questions. 

WWW.IHACC.CA        |       WWW.FACEBOOK.COM/IHACC  

adaptation    
Pourquoi devrais-je participer à celle-ci? 
•  L’information que vous nous donnerez 

aidera les organisations locales et les 
chercheurs à mieux comprendre la 
sécurité alimentaire et les maladies 
gastriques à Iqaluit.  

•  Des partenaires locaux et ICCSA 
utiliseront cette information pour mettre 
sur pied des programmes 
communautaires.  

Confidentialité? 
•  Toutes les réponses et autres 

informations que vous nous fournirez 
seront tenues privées et confidentielles.  

•  Votre nom ne sera divulgué qu’aux 
membres de l’équipe de recherche et ne 
sera pas noté sur l’enquête.  

Où puis-je en apprendre davantage sur 
les résultats de l’étude?  
•  Des portes ouvertes seront organisées 

dans la communauté durant lesquelles 
les résultats seront dévoilés.  Vous aurez 
la chance de parler directement aux 
chercheurs et à nos partenaires lors de 
ces événements.  Les résultats seront 
également présentés sur des affiches, 
des dépliants ainsi que sur des sites 
internet et sur Facebook.  

•  Vous pouvez également communiquer 
avec les chercheurs ou l’Institut de 
recherche du Nunavut pour poser des 
questions quelles qu’elles soient.  

ckw7m5 xW3h3bs/Exc3W5V
•  ttC3bsJ5 scsyE/t5 

wvJbsix3mb kNo4i 
vgctQil cspn3tsJk9l 
gryJbsix3mb 
ie4nc5txc5bq8i6 x7ml 
xexD3lc5b3g5 wcl4i.

•  kNo4i xsMbsJ5 wvJ3tq9l 
x7ml cspn3i6 xg3bsix3g5 
xe4hbslt4 kNo4i 
xsMbsJ8N3gk5.!!
!

vaN3goEi6%
•  rsJtQ/t5 x7ml scsyE/t5 

vaN3tsix3g5 xtfzq9lt4.!!
•  !xt5 netbs0pxq5g6 

rNgw8N3j5 yMbk5 
xW3h3tsJk5 s?l8i5 
ttC3ymJ4f5.!!

!
Nr9o cspQx4v8iD8N3Sz 
xW3h3isJ5 u4nk5V%%
•  ne/3t5tM3g5 rN4fgw8N3k4 

sX4bsJ8N3lt4 cspn3isJ6 
W/E3ymo3t9lA sivoxaJ5 
gn3bsJm4Xb. scstJ8N3bw5 
cspn3tsMs3g5 x7ml kNo4i 
vtmpDJw5 wmscbsMs3g5. 
net8ixE9ltA xr8Nu5gu4 
XwX4f5, cCns/4f9l x7ml 
cCns/4f5 FaceBook.  

•  scstJ8N3u/w5 cspn3tsJ5 
s?l8i5 kNK5u cspn3=4j5 
xWEj8N3St5.!!

!

rNj5 xWEJ8N3Sz xWdt4ncDmV!!

sc3b3=sZ/3g6 :!!
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Posters 

   

   

 

 

 

 

 

 

 

For�more�information,�please�contact�Marilyn�Baikie or�Sherilee�
Harper at�the�Rigolet�Inuit�Community�Government:�947Ͳ3382�

Discussion Group:  

Water in Rigolet:
Thinking about 

the Future

INDIGENOUS�HEALTH�ADAPTATION�
TO�CLIMATE�CHANGE�PROJECT

Hello�Rigolet�Residents!

The�Rigolet�Inuit�
Community�Government
and�the�Indigenous�Health�
Adaptation�to�Climate�
Change�Project will�be�
conducting�research�about�
drinking�water�in�Rigolet.�

We�will�be:
x February�7Ͳ10th�2012:��

Inviting�any�interested�
community�members�to�
join�a�group�discussion�
about�drinking�water.

x Spring�2012:��Sharing�
the�results�of�the�
research�with�the�
community.
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Information Stands in High Traffic Locations 

     

 
Community Open Houses 
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Community Slide Show 
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APPENDIX 8: REGIONAL-LEVEL ENGAGEMENT AND 
COMMUNICATIONS 

Regular Project Updates 

  
Front      Back 

Stakeholder Workshops 

 

PROJECT(PARTNERS:!

Photo%Credit:%
%My(Word(Team,%Rigolet,%Nunatsiavut!

 
 
ABOUT THE PROJECT:  
 
The Indigenous Health Adaptation to Climate Change 
(IHACC) Project looks at food security and stomach illnesses 
in the Canadian North, Peruvian Amazon, and Uganda. 
  
The IHACC project involves 2 parts: 
• Research: Collecting data on food security and stomach 

illness in Iqaluit.   
• Program Development: Working with local partners and 

using the research results to create community health 
programs in Iqaluit to address food security and stomach 
illness.  

PROJECT UPDATE 

PROJECT(FUNDERS:!

INDIGENOUS HEALTH ADAPTATION 
TO CLIMATE CHANGE PROJECT 

Promoting Indigenous Health in a Rapidly Changing World 

 CONTACT INFORMATION  
 

 
 

 
  
  

 
 

Sherilee Harper 
University of Guelph, Guelph, ON, Canada 

 (519) 824-4120 ext. 54595   
harpers@uoguelph.ca 

WWW.IHACC.CA               WWW.FACEBOOK.COM/IHACC  

RIGOLET PROJECT UPDATES:  
 

The work in Rigolet continues to be extremely successful.  We have received strong support from the 
community, as demonstrated by our high survey response rates and high participation rates for 
community outreach activities. It has been a pleasure working with the community.  
 

Rigolet has taken a huge leadership role in the international IHACC project.  They were the first 
community to pilot and evaluate the standardized survey, they are leading in food security and stomach 
illness data collection, and they are managing the Iqaluit data collection.  
 
RIGOLET DATA COLLECTION:   
We have done a series of surveys in Rigolet in collaboration with Rigolet Inuit Community Government 
and Department of Health and Social Development, Nunatsiavut Government.  Each survey is a 
census of the community; therefore, every person in every household is invited to participate. 
 

September 2011: A short survey to capture food security and stomach illness prevalence 
•  Sample size: 203/233 people participated (87% response rate)  

February 2012:  A short survey to capture food security and stomach illness prevalence 
•  Sample size: 229/250 people participated (92% response rate)  

May 2012:  A short survey to capture food security and stomach illness prevalence 
•  Sample size: 243/ 254 people participated (96% response rate) 

 

July 2012:  A short survey to capture food security and stomach illness prevalence 
•  Sample size: 233/247 people participated (94% response rate) 

 

September 2012:  A long survey to capture food security and stomach illness prevalence & risk factors 
•  Sample size: 225/243 people participated (93% response rate) 

 
NEXT STEPS IN RIGOLET: 
•  November 2012: Qualitative Data Collection on Stomach iIlness 
•  Winter 2012/13: Preliminary Data Analysis 
•  Spring 2013: Preliminary Results Sharing with Stakeholders 
•  May 2013: Final Survey in Rigolet 
•  Summer 2013: Qualitative Food Security Data Collection 

Rigolet Inuit Community Government 
Rigolet, Nunatsiavut, Labrador, Canada 
 (709) 947-3382 
my.word.rigolet@gmail.com 

adaptation    
adaptation 

INDIGENOUS�HEALTH�ADAPTATION�TO�
CLIMATE�CHANGE�PROJECT

For�more�information,�please�contact:�
Sherilee�Harper,�University�of�Guelph:�

harpers@uoguelph.ca

The�Indigenous�Health�Adaptation�to�Climate�Change�project�
would�like�to�invite�you�to:

Drinking�Water:�Thinking�
about�the�Future

Facilitated�by:

Dr.�Jan�Trumble Waddell
Senior�Advisor�to�the�Chief�Public�Health�Officer,

Public�Health�Agency�of�Canada�

and

Dr.�Victoria�Edge
Manager,�Population�Health�Assessment,�Epidemiology

Public�Health�Agency�of�Canada

Monday�February�6th,�2012
10:00�AM�– 12:00�PM

Followed�by�Lunch

Polar�Bear�Meeting�Room,�
Hotel�North�1
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Sharing Preliminary Results as they Become Available

      
 

Stakeholder Meetings 

          

SUMMARY OF PRELIMINARY SURVEY RESULTS: 
AGI RISK FACTORS

www.ihacc.ca

• Our Preliminary Survey Results Suggest: On average, people in Iqaluit have 3.8 cases of diarrhea 
and/or vomiting per person per year. 
• This rate is approximately 3 times higher than other areas in Canada. 

•  Preliminary Statistical Finding:  The odds of AGI for those who used soap 
to clean the counter and cutting board after preparing meat was 2 times 
lower compared to those who did not clean the counter with soap in Iqaluit 
in September 2012 (p<0.05). 
•  Result based on the following question from the survey:  “How do you 

clean your kitchen counter and cutting board after preparing raw meat?” 

•  Preliminary Statistical Finding:  The odds of AGI for those who ate country 
fish in half or more of meals was 3 times higher compared to those who ate 
country fish for less than half of meals in Iqaluit in September 2012 
(p<0.05). 
•  Results based on the following question from the survey:  “In the past 

month, how many meals included freshly caught fish?” 

•  Preliminary Statistical Finding: The odds of AGI for those exposed to cats 
was 2 times higher compared to those who were not exposed to cats in 
Iqaluit in September 2012 (p<0.05).   
• Based on the following question from the survey:  “In the past month have 

you come close to any cats?” 

•  Preliminary Statistical Finding:  The odds of AGI for those with an 
employed person responsible for food preparation in the house was 2 
times higher compared to those with an unemployed person responsible 
for food preparation in Iqaluit in September 2012 (p<0.05). 
•  Results based on the following question from the survey:  “Are you 

employed?” 

What is Acute Gastrointestinal Illness (AGI)?   
Diarrhea and/or vomiting in the past 2 weeks, not due to pregnancy, drugs/alcohol use, or chronic 
condition(s). 

AGI Incidence Rate in Iqaluit

Potential AGI Risk Factors
Using soap to clean the counter and cutting board after preparing meat

Employment Status of the Person Responsible for Food Preparation

Eating Country Fish Frequently

Exposure to Cats Survey Question:  “When you were sick did you take any traditional 
medicines?”  



Taking Traditional Medication for AGI:  
• About 8% of people reporting AGI in our survey took traditional 
medication for their illness. 

Survey Question:  “When you were sick did you take any over-the-counter 
medicine (e.g. Advil, Tylenol, Pepto-Bismol, Gravol, Imodium, etc.)?”  

 

Percentage of Cases taking Over-the-Counter Medication:  
• About 37% of people reporting AGI in our survey took over-the-counter 

medication for their illness. 


Preliminary Statistical Findings:
! Missing Work due to illness:  The odds of taking over-the-counter 

medication for AGI was 10 times higher for those who had to miss work 
due to their illness compared to those who didn’t miss work in Iqaluit in 
September 2012 (p<0.05). 

! Headache:  The odds of taking over-the-counter medication for AGI was 5 times higher for those 
who a headache compared to those who didn’t have a headache in Iqaluit in September 2012 
(p<0.05). 

! Aboriginal Identity: The odds of taking over-the-counter medication for AGI was 5 times higher for 
non-Aboriginal people compared to Aboriginal people in Iqaluit in September 2012 (p<0.05). 

Diarrhea and/or vomiting in the past 2 weeks, not due to pregnancy, drugs/alcohol use, or chronic 
condition(s). 

Survey Question:  “When you were sick, did you see a doctor, nurse, or 
other health care provider?” 

  

Percentage of Cases Visiting the Clinic:  
• About 11% of people reporting AGI in our survey visited a clinic or 

hospital for their illness. 
• This percentage is about 2 times lower than other areas in Canada. 
•    

Potential Factors Associated with visiting the Clinic:  
• Women tended to visit the clinic more often than men. 
• Those with Aboriginal identity visited the clinic more often than non-

Aboriginal people. 

SUMMARY OF PRELIMINARY SURVEY RESULTS: 
AGI HEALTHCARE SEEKING BEHAVIOURS

www.ihacc.ca

What is Acute Gastrointestinal Illness (AGI)?   

Visiting a Doctor or Nurse for AGI in Iqaluit

Taking Over-the-Counter Medication for AGI in Iqaluit

Taking Traditional Medicine for AGI in Iqaluit
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