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Abstract: Social determinants of health (SDHs) and the impact of colonization can make
Canadian Arctic Indigenous communities susceptible to infectious diseases, including
the coronavirus disease 2019 (COVID-19). This scoping review followed the PRISMA
guidelines for scoping reviews and studied what is known about selected pandemics
(COVID-19, tuberculosis, and H1N1 influenza) and SDHs (healthcare accessibility, food
insecurity, mental health, cultural continuity, housing, community infrastructure, and
socioeconomic status (SES)) for Canadian Arctic Indigenous communities. Original studies
published in English and French up to October 2024 were located in databases (PubMed,
Medline, and CINAHL), AlterNative: An International Journal of Indigenous Peoples, and
through reference tracking. We included 118 studies: 6 relating to COVID-19, 5 to influenza,
5 to TB, 27 to food insecurity, 26 to healthcare access, 22 to mental health, 9 to SES, 8
to housing, 7 to cultural continuity, and 3 to community infrastructure. SDHs affecting
Indigenous individuals include food insecurity, limited healthcare access, mental health
challenges, low SES, suboptimal housing, and limited cultural continuity. These findings
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are relevant to other Arctic regions. It is crucial to understand how SDHs impact the health
of Arctic communities and to utilize this information to inform policy and practice decisions
for pandemic prevention, management, and treatment. Many SDHs pose challenges for
preventing and managing infectious diseases.

Keywords: Canadian Arctic; Indigenous; social determinants of health; infectious diseases;
pandemic; COVID-19

1. Introduction
Social determinants of health (SDHs) are strong predictors of how population groups

can mitigate the impact of and prevent transmission of infectious diseases, including
COVID-19. In the United States, COVID-19 led to the deaths of 1 in 2300 Indigenous
people compared with 1 in 3600 non-Hispanic white people [1], a disparity attributed
to structural and socioeconomic inequalities [2,3]. Arctic Indigenous communities are
particularly susceptible to the pandemic’s effects due to unique SDH challenges, including
the long-lasting and ongoing trauma resulting from colonization [2,4].

The Arctic extends into eight nations: Denmark (Greenland), United States (Alaska),
Sweden, Norway, Finland, Russia, Iceland, and Canada. Of the estimated 7 million in-
habitants, almost 10% are Indigenous [5]. In Canada, Indigenous peoples account for
5% of the total population and over 75% of the Arctic population [6]. The Arctic ac-
counts for approximately 40% of Canada’s landmass and has the lowest population density
(3.3 persons per km2) of all Arctic Nations after Iceland [7]. Although no clear definition of
the Canadian Arctic exists, it politically includes the northern territories of Nunavut, North-
west Territories (NWT), and Yukon, and can anthropologically include parts of Northern
Quebec and Newfoundland and Labrador [7]. Climatically, the Arctic expands into the
Arctic tundra of Northern Ontario [8,9].

When discussing the relationship between SDHs, health outcomes, and infectious
diseases in the Canadian Arctic, a historical perspective is essential. Cross-continental
travel from Europe to America began in the late 1400s [10], introducing previously non-
existent diseases into Indigenous communities [10]. Historical accounts report that the
Labrador Inuit’s contact with John Cabot in 1498 and subsequent contact with whalers,
explorers, missionaries, and traders, led to numerous outbreaks of diseases, including
smallpox, syphilis, influenza, and measles [11]. Inuit in the Canadian Arctic experienced
substantial environmental and lifestyle changes as a result of European settlement. In the
20th century, the “High Arctic Relocation” involved the Canadian government relocating
nomadic Inuit from Northern Quebec to permanent government-built settlements in the
High Arctic; this caused an outbreak of measles among the Inuit as well as the dogs
(quimmiit), which were relied upon for survival [12,13]. Many of the new settlements
were poorly located and constructed, lacked proper sanitation, and were distant from
food sources. Diseases such as tuberculosis (TB) were rampant, and individuals were
forcibly transferred to southern hospitals for treatment, separating patients from family,
language, culture, and communities—sometimes forever. Despite the declining trend
of TB in the Arctic, TB rates are still approximately 300 times higher among Inuit than
non-Indigenous Canadians [14]. During the 1918–1919 influenza pandemic, mortality was
as high as 90% in some Indigenous communities in Labrador [15]. During the 2009–2010
H1N1 pandemic, Indigenous communities across Canada had a disproportionately high
risk of disease acquisition and severe manifestation of the infection compared with non-
Indigenous communities [16]. Such increased risks for infectious diseases and poor health
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outcomes during pandemics in Indigenous communities are related to risk factors such as
overcrowded housing, limited healthcare access [17], delays in hospitalization, and higher
comorbidity rates [16].

The all-too-brief history above explicates an entangled relationship between infectious
disease and colonialism that continues to affect Indigenous communities through socially
mediated health inequities and adverse health experiences and outcomes [18,19]. For more
than 100 years, Indigenous children were forcibly relocated to residential schools and
disconnected from family, community, language, and culture; many experienced physical,
sexual, and psychological abuse [20]. Many residential schools provided poor-quality diets
and unsanitary and overcrowded living conditions [19–21]. Residential schools ran from
the 1870s until 1996, and the adverse effects continue to be felt through psychological
mechanisms, intergenerational trauma, and biologically embedded mechanisms such as
malnutrition [19–21]. Average life expectancy is approximately 10 years shorter for Inuit,
at 72.4 years compared with 82.9 years for non-Indigenous populations in Canada [22].
Intergenerational trauma in Indigenous communities has also resulted in disadvantageous
socioeconomic status (SES) and a higher burden of illness resulting from poor general
health and increased risk of chronic diseases, many of which were foreign to Indigenous
communities, such as depression, substance abuse, and suicide [19,20]. For Indigenous
health, ongoing colonialism and assimilation practices not only result in health inequity
as SDHs themselves, but they also lead to other SDHs, such as disparities in healthcare
access [18,23]. The literature suggests that SDH indicators are associated with morbidity
and mortality from many infectious diseases, including COVID-19, and are a critical
part of pandemic public health priorities, goals, and policies [24–26]. Given the historical
accounts regarding colonization, SDHs specific to Arctic Indigenous communities have been
identified, including food insecurity, healthcare access, mental health, SES, housing, cultural
continuity, and community infrastructure [27,28]. These SDHs have made Indigenous
communities in the Arctic vulnerable to numerous infectious diseases, including respiratory
diseases such as TB and influenza [29]. Studies on the association between SDHs and
infectious disease in the Canadian Arctic are scarce. For instance, only two studies have
been identified that explore the role of a limited number of SDHs in managing COVID-19 in
Canadian Arctic communities [30,31]. Reviewing the current literature regarding SDHs in
the Canadian Arctic is crucial to improving COVID-19 outcomes and for future pandemic
planning and preparedness.

This study’s aim was to undertake a scoping review of what is known about SDHs
(food insecurity; healthcare access; mental health; cultural continuity; housing; community
infrastructure; and socioeconomic status (SES), which encompasses livelihoods, employ-
ment, income, and education) and infectious diseases (specifically COVID-19, tuberculosis,
and H1N1 influenza) for Canadian Arctic Indigenous communities. This scoping review
was intended to identify and summarize the available evidence regarding this broad
aim [29], which may shed light on the importance of considering SDHs in the prevention
and management of infectious disease outbreaks and pandemic preparedness policies.

2. Materials and Methods
The methodological framework described by Levac, Colquhoun, and O’Brien [32], as

well as the Preferred Reporting Items for Systematic Reviews and Meta-Analyses Extension
for Scoping Reviews Statement [33], were used for this scoping review (Table S1). This
review did not require ethics approval, as no human subjects were involved in the research.
We merely examined the already-published literature.

Arctic Canada was defined as the three northern territories (Yukon, NWT, and
Nunavut), the northern regions of Quebec and Newfoundland and Labrador, and remote
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regions in northern Ontario close to the northern coastline. In addition to the COVID-19
pandemic, a preliminary search of the literature identified eight infectious diseases that
have substantially affected Canadian Arctic Indigenous communities: TB, H1N1 influenza,
sexually transmitted infections (STIs) including human immunodeficiency virus, diphthe-
ria, smallpox, Helicobacter pylori (H. pylori) infection, and hepatitis. This review focussed
on TB, H1N1 influenza, and COVID-19 because of the similarities in their methods of
transmission.

2.1. Search Strategies

After consulting seminal works related to SDHs in Indigenous communities [27,28]
and selecting the three infectious diseases, the following search terms were selected and
searched for with command and operator terms such as AND, OR, asterisks, and quotation
marks: Arctic Canada, COVID-19, tuberculosis (TB), influenza (H1N1), food insecurity
(traditional/country food), healthcare access (utilization, accessibility, and medical travel),
mental health (depression, suicide, and substance/alcohol use), SES (livelihoods, em-
ployment, income, and education), housing, cultural continuity (language), community
infrastructure, environment (climate), remoteness, and discrimination (colonialism). Men-
tal health was considered to include suicide prevention campaigns, violence reduction, and
addiction and substance abuse treatment. Our review considered mental health as the envi-
ronment, individual, and social elements that affect one’s mental health. Three scientific
databases (PubMed, Medline, and CINAHL) [34] and AlterNative: An International Journal
of Indigenous Peoples (which included references not found in the other databases) were
searched, and all articles published at the time of the search in October 2024 were retrieved.
The search was limited to original studies published in English and French (Table S2).
The references for other types of publications, including reviews and commentaries, were
reviewed for additional articles.

2.2. Study Selection

Articles were deemed eligible if they investigated at least one of the predefined
areas of interest, they pertained to Arctic Canada as defined above, and the full text was
available through the University of Alberta library. Two authors screened the titles and
abstracts, reviewed the full texts, and discussed the eligibility of the studies, identifying and
presenting to each other the study settings and findings related to the search terms. A third
author verified the screening criteria and assisted in resolving any disagreement between
the two authors through extensive discussions. Multinational studies were included if
findings were presented by country and results related solely to Canada were available.
Following discussion, the search terms “environment” and “remoteness” were removed,
as they yielded too many search results and were deemed out of this review’s scope. The
term “discrimination” was removed, as it was discussed in the context of other SDHs and
was impossible to separate. Following a full-text review, articles that were deemed out of
scope or not about the Canadian Arctic were excluded.

2.3. Data Extraction

The following information was extracted from the eligible papers: year of publication,
location, population, methods, and the summary of findings. The authors extensively
discussed how to present the results, selecting article excerpts that best reflected significant
study findings (Table S3).

2.4. Summarizing the Results and Quality Appraisal

Included articles were categorized into one of the three infectious diseases (COVID-19,
H1N1 influenza, and TB) or one of the seven areas of Arctic Indigenous SDHs (healthcare
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access, food insecurity, mental health, SES, housing, cultural continuity, and community
infrastructure). Three authors individually utilized NVivo 12 to thematically analyse and
code the findings of eligible articles and verified the codes through discussion. Another
author mediated any discrepancies in coding and analysis to avoid bias and improve the
trustworthiness of the results presented. Subthemes emerged from the thematic analysis.
Relevant quotes were extracted for each subtheme (Table S4). To evaluate the quality
of each study, three authors individually utilized STROBE [35] for quantitative studies,
SRQR [36] for qualitative studies, and MMAT for mixed-method studies [37]. Another
author mediated any discrepancies (Table S5).

3. Results
The database search yielded 3634 results, and an additional 991 articles were identified

by manually reviewing the reference lists of secondary studies. After removing duplicates,
4608 articles remained. After screening for titles and abstracts, 199 articles remained and
received a full-text assessment. Finally, 118 articles remained eligible and were included
(Figure 1, PRISMA flow diagram: selection of sources of evidence). Of the articles, 6
focussed on COVID-19, 5 on influenza, and 5 on TB; 27 pertained to food insecurity, 26 to
healthcare accessibility, 22 to mental health, 9 to SES, 8 to housing, 7 to cultural continuity,
and 3 to community infrastructure. The themes that emerged are visually summarized in
Figure 2, Summary of thematic analysis of selected studies about SDHs in Canadian Arctic
Indigenous communities. Sixty articles were quantitative, fifty-two were qualitative, and
six were mixed-method.
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3.1. Infectious Diseases

COVID-19: Six papers examined COVID-19 in Northern Canada [4,30,31,38–40]. Be-
tween 21 February 2020, when the first COVID-19 case was documented in the Arctic,
and 1 July 2020, Arctic Canada had isolated cases and no significant outbreaks [4,38].
The remoteness of the communities, strong public health guidelines, strict quarantine
requirements, and precautions informed by an understanding of existing SDHs including
limited healthcare and SES [4], as well as strict territory-wide lockdown measures [40],
were integral to preventing the spread of COVID-19. Arctic Canada endured the second
wave in November and December 2020 with limited fatalities due to strict public health
measures and because many Indigenous community members were on the land (i.e., in
minimally populated areas where hunting, fishing, and foraging occur) [38]. When the
Delta variant became the dominant variant in 2021, Northern Canada showed a tsunami-
like pattern, with daily cases and fatalities abruptly increasing [39]. In Iqaluit, Nunavut,
community members, frontline workers, and decision makers identified challenges to
addressing COVID-19, such as overcrowded housing, restricted connectivity to family due
to social distancing, and mental health issues including alcohol and substance misuse [30].
However, the pandemic revealed resilience through partnerships among the government
and community agencies, compassionate frontline workers, and community supports such
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as food hampers [30]. COVID-19 impacted healthcare access for residents in Nunavut, who
utilized advanced care in Manitoba [31]. Mitigation strategies such as expanding virtual
care and cross-jurisdictional healthcare coordination through electronic medical records
were limited due to infrastructure barriers [31].

H1N1 Influenza: The five papers regarding HINI influenza yielded five major themes:
one paper addressed hospital admissions [41], two addressed pandemic experiences [42,43],
one addressed community responses [44], three addressed public health responses [42–44],
and four addressed future pandemic plans or recommendations [17,42–44].

One study examined infant hospitalization for respiratory tract infections in Inuit
regions during 2009 and found that H1N1 infection accounted for 12.1% of admissions [41].
In northern Ontario, the pandemic experience included prevention strategies and measures
such as screening at healthcare facilities, closing down public/community centres, and
postponing large gatherings [43]. Low rates of adherence to such measures by community
members due to limited public campaigning and education; unsuccessful distribution of
vaccines [43]; and limited resources, particularly personnel (i.e., nurses) were identified as
barriers to effective prevention of the H1N1 influenza pandemic [42,43]. Recommendations
for future pandemics emphasized the need for adaptability and effective communication at
all levels (from governments to communities); clarification regarding roles, responsibilities,
and accountability across all levels, from governments to communities, while also high-
lighting the importance of clearly defining roles, responsibilities, and accountability; and
responsiveness to the evolving needs of communities [17,42–44]. Community responses
encompassed specific plans implemented in phases by the communities, which tended
to be dynamic from the initial implementation to the end of the pandemic in northern
Ontario [44]. Authors noted the need for more community- or region-specific responses [44].
Critical public health responses during the pandemic included disease surveillance, the
distribution of antiviral medications, and the provision of health services [42].

Tuberculosis: Five papers pertained to TB [45–49]. Nunavik, an Inuit region in North-
ern Quebec, had a TB incidence rate of 199.5/100,000 [47]. In 2021, TB was 300 times
more prevalent in Inuit communities (170/100,000) than non-Indigenous populations
(0.5/100,000) [45]. A study in Iqaluit, Nunavut noted more than half (53.0%) of patients
with latent TB were Inuit, while 28.6% were non-Inuit (the ethnicity of the remaining 18.5%
of patients was unknown) [46]. TB status was significantly associated with personal factors
(age and ethnicity) [46] and an SDHs (educational attainment) [45]. One study concluded
that socioeconomic factors play important roles in the transmission of TB [49]. Another
study in Nunavut implemented interventions to prevent TB among youth utilizing train-
ing videos and suggested future studies are needed to address specific age groups while
remaining sensitive to Indigenous cultures and traditions [48].

3.2. SDHs

Food insecurity: A total of 27 articles were included: 15 papers presented on the
prevalence of food insecurity [50–64], 12 discussed food accessibility [50,54–56,58,59,65–70],
and 15 discussed food availability [50,54,55,58,59,65–68,71–76].

Over 40% of individuals in an Inuit community in Northern Quebec experienced
high or very high food insecurity [56]. A survey found 62.6% of adults in NWT, Nunavut,
and Northern Quebec were food insecure [62]. Of 50 Inuit in a Nunavut community, 64%
were food insecure [64]. Forty-five percent of the survey participants aged 13–18 years in
NWT reported experiencing food insecurity [60]. At the individual level, food insecurity
was associated with an annual income of less than CAD 20,000, an at-risk adiposity level
(Nunavut) [53], limited formal education, living with three or more family members,
unemployment, having few hunters or fishers in the family (Northern Quebec) [57], being
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women, and relying on store-bought foods [64]. The majority of community members
in Nunavut and NWT utilizing community food programmes (e.g., food banks) did not
have enough food in the past year and coped by eating less preferred food, reducing food
consumption, and selling belongings for money to purchase food [58,59]. At the household
level, food insecurity was more common in Inuit households (45%) than non-Inuit (4%) in
Nunavut [51]. The prevalence of severe food insecurity was higher in Inuit households
(27%) compared with First Nations households (17%), although overall food insecurity was
more common in First Nations households (70% compared with 63%) [53,55]. Household
food insecurity was associated with the family member in charge of food preparation being
40 years old or younger, unemployment [51], suboptimal housing conditions, the absence
of an active hunter in the family in Nunavut [53], and the presence of children in Nunavut
and northeastern Ontario [52,55]. In Nunavut, 69.6% of households with children aged
3–5 years experienced moderate or severe food insecurity [61]. Food insecurity remained
concerning in Arctic Canada despite national efforts. In 2010, before the launch of the
Nutrition North Canada programme, the rate of food insecurity in Nunavut was 33.1%; it
increased to 46.6% in 2014 after the full implementation of the programme [63].

Food accessibility was subcategorized into purchase/cost/affordability and social net-
work/food sharing. Although an individual’s ability to address food insecurity varied by
region [67], high food costs and limited food options were common challenges [68,70]. With
traditional food supplies decreasing, market foods were considered alternative sources,
but they were often unaffordable or of low quality and nutritional value for people liv-
ing in Yukon, northeastern Ontario, and NWT [50,55,59]. Remoteness resulted in long
transportation times, high food costs, limited variety [68], and compromised quality in
Nunavut [68], particularly with perishable foods in Yukon and NWT [50,59]. Market foods
were also two to three times more expensive in the northern than in the southern regions of
Canada [65]. Traditional/country foods were reported to be affordable and easily accessible
by Dene/Métis women, while Inuit women reported otherwise [66]. Difficulties accessing
markets and traditional/country foods increased among low-income individuals or fam-
ilies [58,65,67]. School snack/breakfast programmes were reported to increase students’
access to healthy food, although they may be improved by increasing food variety [68].

Food sharing within networks of families or community members was identified as a
way to secure traditional/country foods in communities in northwestern Ontario [54] and
Nunavut [75]. Having extended family, older or hunter household members, and someone
to supply traditional/country food in the family network was advantageous for access-
ing traditional/country foods in Northern Quebec, Nunavut, and NWT [56,58,59,69,76].
Households headed by single young women were marginalized in family networks in
Northern Quebec and NWT [56,69], although households headed by single older (over
the age of 60 years) women were not, as the children were often old enough to provide
traditional/country foods for household consumption [69]. Individuals or households
with the ability to provide compensation or hunting supplies for food were more likely to
receive traditional/country foods from others in Nunavut and Northern Quebec communi-
ties [50,56,65].

Traditional/country foods were less available in larger communities in Nunavut [65].
Reasons for the limited availability of traditional/country foods were categorized into the
hunting ability [54,58,59,65,67,71,72] and environmental factors [50,54,66,71,73,74].

Hunting became difficult for several reasons: knowledge related to harvesting and
preparing traditional/country foods was being lost, particularly in younger generations
in Nunavut [65]; formalized employment reduced the time available to hunt [65]; and
costs of hunting supplies were perceived to be high [54,59,65,71,72,75]. Hunting was
also not always successful, making hunting less economically efficient and enjoyable in
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northwestern Ontario [54]. Available supports, such as funding for hunting equipment,
were inadequate in Nunavut [65]. Community food programmes, such as freezers to share
hunted or harvested traditional food, can address economic barriers; still, there are issues
around dependency and social exclusion, more so in northern Labrador [71].

Climate changes (e.g., increased rainfall, warmer temperatures) were observed across
Arctic communities [71,73–75]. These provided access to lands that were historically
inaccessible, increasing hunting grounds and vegetation growth (fattening caribou) [73],
but also resulted in unstable and unsafe hunting conditions and changes in the health,
abundance, behaviours, and migration patterns of animals [50,54,66,71,73–75]. Some Inuit
women felt climate changes had less influence on food availability compared with other
social and personal factors such as the high cost of living, unemployment, and substance
use [76]. Environmental contamination was reported to affect animal health and the
taste/texture of harvested food in NWT and Nunavut [54,73].

Healthcare access: A total of 26 papers addressed healthcare access through 3 areas
of discussion: 14 studies discussed service providers [77–90], and 21 discussed healthcare
service availability [77,79–81,83–85,87,88,91–102].

Strong patient–provider relationships were associated with positive health
outcomes [77,83,88]. Factors that enhanced the relationships included the healthcare
providers’ level of community involvement [78,87]; their ability to communicate clearly and
respectfully, both verbally [83,87] and through body language [81]; and their recognition of
the impact of SDHs on health [92]. However, service providers, particularly nurses from
Southern Canada, reported feeling overworked and burnt out due to limited support [77],
and they often felt unprepared for the cultural context and institutional procedures in
the Arctic. High demand for providers, coupled with staffing shortages [79–82], has been
shown to lead to provider burnout, high turnover rates [77–81,92], and barriers to effective
training [77,79], all of which hinder patients’ access to culturally safe [77] and continuous
care [92]. Understaffing forced healthcare providers to focus more on acute care than
managing chronic diseases [79]. Physicians practicing in the northern territories of Yukon,
NWT, and Nunavut identified several contributors to their burnout, including limited
involvement in constructing healthcare policy, limited cultural safety, discontinuity of care,
tasks outside their scope of practice, high turnover, and limited support [86]. However,
building supportive relationships with colleagues and the community and spending time
on the land have been shown to mitigate physician burnout [86]. In the Beaufort–Delta
regions of NWT, family physicians with enhanced surgical skills performed 47.7% of all
surgeries and endoscopic procedures, with caesarean sections, tubal ligations, dilation and
curettage, herniorrhaphies, and appendectomies being the most common procedures [89],
and this showed that surgeries can be accessed closer to home when physicians with
enhanced surgical skills and specialists surgeons are working in networks.

The availability and accessibility of healthcare services were discussed in 13 arti-
cles [77,79–81,83–85,88,91–95], which addressed issues such as general accessibility, medical
travel, virtual consultations, and services inclusive of Two-Spirit people, Lesbian, Gay, Bi-
sexual, Transgender, Queer, Intersex, and other gender expressions and sexual orientations
(2SLGBTQI+). Primary care nurses were generally more accessible than physicians due to
the limited number of physicians available [91]. Physician services were primarily accessi-
ble through visiting physicians or by medical travel to regional centres [91]. Additionally,
northern communities often faced limited access to services within the communities [87,88],
with some services requiring travel [83]. For members of the 2SLGBTQI+ communities,
the limited availability of inclusive care poses a significant barrier to accessing healthcare.
Individuals reported that prevailing norms often devalued non-binary identities, and it
was a challenge to receive 2SLGBTQI+-specific health information and services [85,93],
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particularly in small communities in NWT, where residents are familiar with one another
and maintaining confidentiality is difficult [94].

Medical travel is a key part of healthcare in the Arctic. A 2010 study in Nunavut,
NWT, northern Labrador, and Northern Quebec reported that while 94% of non-Indigenous
adults lived within a linear distance of 50 km from a hospital, 50% of Inuit adults lived
more than 400 km from a hospital and were required to travel to access critical healthcare
services [91]. Time spent at each facility differed according to the treatment required,
from an average of nine days in Edmonton [96] to over a month in Ontario among Inuit
cancer patients and escorts from Nunavut [100]. The major reasons for medical travel and
hospitalization in Manitoba for Inuit in the Kivalliq region of Nunavut were pregnancy
and birth and respiratory diseases [102]. From 2011 to 2016, NWT, and Nunavut averaged
23,012 and 21,578 annual medical trips, respectively, and spent 49% (CAD 9.5 million) and
35% (CAD 24.8 million) of total medical travel costs on emergency medevacs (6% and 9% of
all medical travel, respectively), respectively [97]. Patients in Yukon and the central Cana-
dian Arctic faced costs associated with childcare, telephone calls, and travel for partners
and the lost wages associated with taking time off work [83,98]. Medical travel presents nu-
merous challenges to patients in Nunavut, NWT, and northern Ontario, including making
arrangements for family [83,96,98,100], communication [96,98,100], limited availability of
medical equipment [77,99], logistical complexities [96,100], impersonal policies [96,98,100],
the effects of geographical remoteness and adverse weather conditions [77,100], and the
experience of navigating unfamiliar environments during care [96,98,100]. Patients felt
overwhelmed by strangers in shared residences, unfamiliar weather in southern Canada,
and unfamiliar food [96,100]. One study examined virtual consultations as an alternative
to medical travel and estimated that virtual consultations saved 58 face-to-face referrals
between August 2014 and April 2016, saving a total cost of CAD 180,553, or CAD 1101 per
session [95]. The utilization of technology, including robots, to provide more physician care
in northern Newfoundland and Labrador communities was suggested as a feasible and
cost-effective option to improve healthcare access [101].

Mental health: Twenty-two articles focussed on mental health, addressing five
major factors of mental health. Five discussed alcohol and substance use [103–107],
three discussed the use of mental health-related services [108–110], and several dis-
cussed factors affecting mental health: family and support networks [108,109,111–115],
gender [105,108,116–121], and seasonality and climate change [108,122–124].

High levels of suicide in Nunavut could create a “social logic” to suicide, which
could be internalized by the community and repeated [113]. A history of substance use and
having a parent with an alcohol or drug addiction were reported as factors related to suicide
attempts in Northern Quebec [103]. Alcohol use was reported among 60% of pregnant Inuit
respondents in Northern Quebec [104]. Binge drinking was identified as a major public
health concern in some communities in Nunavut and Northern Quebec [105,106].

Physicians in Nunavut were reported as the primary source of psychiatric consul-
tations [108], although about two-thirds of psychiatric care clients in Iqaluit reported no
previous professional psychiatric support [108], which aligns with the aforementioned
limited number of physicians. Mental health consultations were more frequently used
among people who attempted suicide compared with people who died by suicide or people
who never attempted suicide in Nunavut [109]. Of all mental health consultations provided
in Manitoba, 27–35% accounted for Inuit who had relocated to Manitoba, and 18–30%
accounted for Inuit who resided in Nunavut but accessed consultations in Manitoba,
suggesting underserved needs for mental health consultations for Inuit in Nunavut [110].

Research on family and support networks produced mixed findings. Some studies
found that families and friends positively influenced mental health [109,111,112,115], and
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support networks helped individuals feel engaged with and connected to the commu-
nity [112,114]. Family and social support could also adversely affect mental health; of Inuit
receiving psychiatric consultation, 35% reported family conflict/stress, 26% marital and
relationship stress, and 26% family member abuse [108].

Gender was described as a male–female dichotomy, and reporting on 2SLGBTQI+
persons was scarce [105,108,116–119,121]. Although rates varied by community and time,
suicidality was more common among men [117,118]. Male Inuit youth were 17% more
likely than female youth to have previously attempted suicide [117]. Women (n = 1674)
were more likely than men (n = 1184) to call a crisis line [119]. A study among adolescents
in NWT found the rates of severe types of depression were twice as high among cisgender
adolescents than 2SLGBTQI+ adolescents [120].

Studies found seasonal variations in mental health. Winter months (October–March)
accounted for around three-quarters of the total psychiatric consultation referrals for
Inuit clients living in Nunavut [108]. Seasonal mood changes, including seasonal affective
disorder, appeared to be more frequent among Inuit in the Arctic than in other settings [122].
In the context of climate change, warmer temperatures affected the quantity and quality of
snow and sea ice in the winter, preventing Inuit in northern Newfoundland and Labrador
from spending time on the land, potentially contributing to mental health-related clinic
visits [123] and feeling depressed [115,124].

Socioeconomic status (SES): Nine studies pertained to SES [125–133]. Income, em-
ployment [125–131], and educational attainment [125,127,128,132,133] were coded un-
der SES. Within Arctic communities, these indicators were associated with health be-
haviours [125,128,131], including eating patterns and safe sex practices [125,128,131], and
health outcomes, including chronic conditions [126,127,130,132,133]. Individuals with low
SES disproportionately experienced challenges related to other SDHs, such as food and
housing insecurity [129,133].

Housing: In the eight studies that examined housing environments, three main themes
were apparent: two studies investigated contamination of houses [134,135], three investi-
gated overcrowding [136–138], and four examined water [138–141]. In Whitehorse, Yukon,
34.9% of surveyed houses had a concentration of radon, which can cause lung cancer,
higher than the Canadian guideline, and the estimated average annual radon dose from
inhalation among adults in some subdivisions was as high as 39 times the world aver-
age [135]. Thirteen percent of houses surveyed in Nunavut had low ventilation, increased
CO2 levels, and poor air quality, which were associated with illnesses including respiratory
tract infections [134]. Poor air quality was in part due to overcrowding [134]. Studies found
that a high prevalence of overcrowding also led to food insecurity, increased fires, and
increased health centre visits [136–138]. Studies also showed many distribution challenges
and delays with household water supplies [138–140] and concerns over the quantity and
quality of water [141]. One study reported over half of the households in one Nunavut
community were without water at least once every two to four weeks [139]. Community
members coped with delays by personally retrieving water, sharing water among families
and neighbours, and changing activities [138,139]. In an Inuit community in Northern
Quebec, 33% reported having experienced a water shortage during the past week, with
coping strategies including reducing the frequency of laundry and length of showers and
re-using used water to wash hands and take baths [141].

Cultural continuity: Cultural continuity refers to maintaining one’s traditional language
and culture and cultivating cultural identity [27]. Seven studies addressed six aspects of cultural
continuity: one discussed holism [142], four discussed relationships [142–145], four discussed
community [142,144–146] and cultural responsiveness and knowledge [142,143,145,147], three
discussed nourishment [142,144,145], and three discussed language [144,147,148].
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Holism involves viewing a person in relation to lands, traditions, homes, values,
roles, and responsibilities in the world and recognizes the interconnections between the
physical, mental, emotional, and spiritual aspects of a person’s health [142]. For example, a
land-based mental health programme could use a camp setting to honour the importance
of one’s connections to land and family in the healing journey [142].

Relationships refer to connections between individuals and communities and re-
lated aspects such as respect [142,145] and communication [143]. Close relationships with
family were associated with well-being, health, and healing [143]. Changes in childbear-
ing/parenting practices and segregation of generations contributed to cultural discontinuity
and confusion in people’s cultural identity [143]. Building relationships with other com-
munity members through community events was related to good health [144]. Although
modern technologies such as telephone and radio allow for different forms of commu-
nication, face-to-face communication was preferred and resulted in positive emotions,
well-being, and healing [143].

Community members maintain a sense of community by sharing histories, cultures,
perceptions of health, experiences and interactions within healthcare systems, and insights
regarding community health needs [142]. Members of northern remote communities high-
lighted a need for northern-based resources reflecting local cultures, experiences, and stories
in risk management messaging [146]. In Inuit self-governed regions in NWT, Nunavut,
Northern Quebec, and northern Labrador, satisfaction with local Inuit governments was
significantly associated with positively self-rated health [144].

Cultural responsiveness and knowledge were identified as important to health [143,145],
but they are, at times, overlooked by non-Inuit care providers [147]. Inuit nurses and nurs-
ing students could help alleviate cultural tensions in the healthcare system through “double
culturedness”, which enables Inuit nurses and nursing students to learn, teach, commu-
nicate, and interact in both Inuit and Western ways [147]. The exchange of knowledge
between healthcare providers and communities “that incorporates a holistic view of the
interconnectedness of traditional spiritual and environmental laws and an understanding
of the natural order” (p. 10) could promote cultural sensitivity in healthcare [142].

Achieving nourishment through traditional foods, respecting resources, and sharing
with others are important cultural aspects of Canadian Arctic Indigenous communities [142].
Harvesting, consuming, and feeling satisfied with traditional foods were positively asso-
ciated with good health [144]. Spiritual and emotional nourishment through sewing was
found to promote health among Inuit women [145].

Having access to services in local Indigenous languages has been associated with
positively reported self-rated health [144]. Inuit nursing students recognized a disconnect
between healthcare education and Inuit languages and reported the need for an interpreter
to properly care for Inuit patients, as the students had not learned medical vocabulary in
Inuktitut [147]. Healthcare professionals practicing end-of-life care reported heavily relying
on interpreters when discussing options or providing support to patients and families
in Northern Quebec [148]. Despite the necessity of and high demand for interpreters,
low job retention and absenteeism were common among interpreters due to emotional
stress, limited formal training/resources, lack of recognition, and ethical and cultural
dilemmas [148].

Community infrastructure: Three papers explored the broader infrastructure within
remote communities [149–151], discussed as both physical (e.g., steep stairways to homes
and buildings) and communication resources [150,151]. Elders in a Nunavut community
relied on a community radio station for news about the community and services; however,
the station had been down for several months [150]. Physical community infrastructure in
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Nunavut, including roads and lighting, could improve walkability and help reduce body
mass index (BMI) [149].

4. Discussion
4.1. Summary of Main Results

This scoping review summarized the current scientific literature regarding selected
pandemics (COVID-19, H1N1 influenza, and TB) and SDHs (healthcare, food insecurity,
mental health, SES, cultural continuity, housing, and community infrastructure) in Cana-
dian Arctic Indigenous communities. SDHs in Arctic communities create unique health
environments that may be more susceptible to the impact of pandemics and must be consid-
ered in future public health approaches [152]. Only three studies explored the interface of
the selected infectious diseases and SDHs in the Canadian Arctic [30,31,45], guaranteeing
evidence to be deduced from other settings and further research.

4.2. Interpretation and Implications of Results

Indigenous communities across North America have historically been disproportion-
ately affected by infectious diseases like TB [153], the 1918–1919 influenza pandemic [15],
and the 2009–2010 H1N1 pandemic [17,154,155]. The literature indicates that SDHs play
a role in the spread and severity of infectious diseases [156]. Restrictions put in place
to prevent COVID-19 may present greater challenges to Indigenous communities than
non-Indigenous communities in the Arctic due to the SDHs identified in this scoping re-
view, including socioeconomic and geographic challenges, food insecurity, water insecurity,
housing barriers, and a culture of holism and interconnectedness that includes traditional
gatherings [157]. Indigenous sovereignty, traditional knowledge, and community resilience
may protect Indigenous communities from the negative impacts of a pandemic and are
critical to include in pandemic prevention and management [158,159].

For the SDH of healthcare access, medical travel was identified as an important
mode of accessing healthcare for Arctic communities. Pandemics and related public
health measures (e.g., travel bans, reduction in non-urgent care) can complicate medical
travels [160,161]. In other settings, delayed care resulted in reduced cancer survival due to
delayed diagnoses [162] and permanent vision impairment or blindness due to postponed
eye care [163]. In southern Canada, COVID-19 evoked fear, uncertainty, frustration, anger,
helplessness, and sadness among nurses [164]. This review highlighted that prior to the
COVID-19 pandemic, healthcare providers in the Arctic experienced high levels of stress
and burnout, which has serious implications for the current accessibility of care in Arctic
communities. Research is needed to understand medical travel experiences during the
COVID-19 pandemic and the short-, medium-, and long-term effects of probable delayed
access to care as well as to expand the understanding of heavy workload and stress on
healthcare providers in Arctic communities.

Mental health challenges among Indigenous communities are generally understood to
be rooted in a history of and ongoing colonialism, forced assimilation, and the resulting in-
tergenerational trauma [165,166]. Pandemics and public health measures increased anxiety,
depression, stress, insomnia, compulsive behaviours, phobias, and life dissatisfaction [167].
This scoping review identified that mental health among residents of Canadian Arctic
communities may be influenced by seasonality, which also may contribute to seasonal vari-
ation in the transmission of viral infections, particularly at higher latitudes [168]. During
the COVID-19 pandemic, it was suggested that Indigenous community members go on
the land and engage in traditional activities to cope [169,170]. This recommendation may
help Indigenous community members cope with mental health challenges and strengthen
feelings of cultural continuity while reducing the chance of transmission of infections.
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Contemporary health perspectives require that we understand how centuries of
colonialism and assimilation situated the ongoing health experiences, outcomes, and
inequities of Indigenous communities [18,171]. This scoping review found some litera-
ture on cultural continuity. Many Indigenous community members experience barriers to
traditional foods, traditional knowledge, languages, lands, holistic views of health, and
self-determination [172–175]. Public health measures during pandemics may impact In-
digenous cultural practices such as gatherings, which critically strengthen community and
family relationships and allow for holistic traditional nourishment through the sharing of
foods. This review also highlighted how culturally safe care can improve the general health
and healthcare utilization for chronic condition management [96,144,176–179]. There is a
need for acknowledging the importance of and minimizing impacts on cultural continuity
for effective public health measure implementation and acceptance within communities
during a pandemic.

In Canada, compared with the national rate (8.8% in 2017–2018), food insecurity rates
have historically been higher in the northern territories (49.4% in Nunavut, 15.9% in NWT,
and 12.6% in Yukon in 2017–2018) [180]. The findings of this review support this trend, de-
scribing higher food costs and limited food availability in the Arctic. During the COVID-19
pandemic, 14.6% of Canadian households in southern provinces experienced food inse-
curity [181]. Although evidence is lacking, one can anticipate that communities in Arctic
Canada needed to survive a higher rate of food insecurity considering the impact of the
pandemic on food production, distribution, and transportation to remote regions [182–185].
Moderate or severe food insecurity may have significant biological implications, including
malnutrition, suboptimal immunity, and increased susceptibility to infections. Inuit tradi-
tionally had diets rich in vitamins A and D [186,187], but have recently undergone a dietary
transition, reducing Inuit consumption of traditional/country foods and thus the intake
of nutrients important for immunity [186–190]. Individuals experiencing food insecurity
may prioritize accessing food programmes over following public health guidelines such as
avoiding crowds [191].

Housing and infrastructure play an important role in containing and managing in-
fectious disease outbreaks at the individual, household/family, and community levels.
Overcrowding and poor housing quality could increase the spread and impact of infec-
tious diseases [192]. This review identified these housing issues in Arctic communities in
addition to limited water supplies, which can impact adherence to certain public health
measures such as frequent handwashing. Other aspects of the living environment and
infrastructure, such as roads, public lighting, and phone and internet access, could affect
access to information and services during the pandemic, and they merit investigation.

Despite the deficit in exploring the interrelation with SDHs, studies regarding previous
TB and H1N1 outbreaks have made some suggestions that may be relevant to COVID-19
prevention strategies in the Canadian Arctic. Communication of public health information
was made to the public directly from the territorial governments [193]. It was necessary to
deliver clear public health messages, implement measures that were relevant to the local
context, and improve public adherence to public health measures. While the distribution
of H1N1 vaccines was challenging in the Canadian Arctic [43], Indigenous communities,
particularly in remote and isolated regions, were prioritized in the COVID-19 vaccine
rollout [194]. Further studies about the impacts of limited resources and the effectiveness
of culturally sensitive interventions in the COVID-19 context are required.

4.3. Shortcomings and Strengths

Although the authors believe this review sets the stage for future action and research
regarding infectious diseases and SDHs in Canadian Arctic Indigenous contexts, there are
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several limitations. Firstly, the literature search may not have identified all the existing
literature, as it was limited to the selected search terms, the databases available through
the University of Alberta, and studies published in English and French. However, we con-
sulted two publications regarding SDHs and carefully deliberated the search terms. As well,
English and French are Canada’s official languages, and the authors believe searching for
articles in other languages would not have yielded different results. Secondly, some SDHs
that may have implications for COVID-19 were excluded from this review. For instance, the
SDH of the environment and remoteness, unique in the Arctic setting, were presented in
relation to other SDHs; however, the authors believe this review provides context to these
excluded SDHs. The SDH of discrimination was also omitted. Ongoing systematic racism
rooted in the history of colonialism shapes many other SDHs among Indigenous peoples in
Canada, and the authors found that discrimination was tightly interwoven with other SDHs
in the literature. It is critical to acknowledge that the legacy of colonialism and systematic
and systemic discrimination continue to negatively shape SDHs, and subsequently, adverse
infectious disease experiences and outcomes in Indigenous communities. A review regard-
ing the impacts of discrimination on the prevention and management of infectious diseases
among Indigenous communities in Canada remains necessary. Lastly, this review focussed
on the Canadian Arctic. Prior to the COVID-19 pandemic, the common concern was that
Arctic Indigenous communities worldwide experience more adverse health outcomes than
non-Indigenous populations [195]. Health inequalities in Arctic Indigenous community
members, including higher rates of binge drinking, smoking, overweight/obesity, suicide
mortality, and a shorter life expectancy in Greenland, the USA, and Canada; lower social
and ethnic health indicators and lower dental health index in Arctic Russia; and lower
confidence in and satisfaction with primary healthcare services in Norway [195] are likely to
have worsened during the pandemic. However, Arctic nations are heterogeneous and have
unique health settings and experiences of SDHs. Given the global impact of COVID-19,
further review and discussion concerning the implications of SDHs on the COVID-19
pandemic in other Arctic countries is needed. This review discusses the implications of
the findings and the need for further studies regarding SDHs on infectious diseases in
Canadian Arctic Indigenous communities (Table 1).

Table 1. Recommendations for future directions for research and public health in Arctic Canada.

Further studies

• Explore the impact of COVID-19 on medical travel and the short-, medium-, and long-term
effects of delayed access to care.

• Understand the impact of pandemics on healthcare providers serving Indigenous
communities in Arctic Canada.

• Examine the spread of respiratory viral infections and mental health status throughout the
seasons.

• Explore community members’ experiences with and perceptions of public health messages
and overall health system responses during the pandemic.

• Understand the living environment and infrastructure, such as roads, public lighting,
communication (phone, internet access) and impact on access to information and services
during pandemics.

Public health policies and programmes

• Design, implement, and evaluate targeted, evidence-based, community-informed, and
community-led responses to pandemics, including culturally safe public health messaging
and information sharing.

• Support healthcare providers’ mental health and enhance the ability to provide quality care
while preventing burnout.
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5. Conclusions
Previous pandemics inform strategies mitigating the impact of current and future

public health emergencies such as the COVID-19 pandemic. SDHs present many unique
challenges for health and the control and management of infectious disease outbreaks in
Canadian Arctic Indigenous communities. Considering the COVID-19 pandemic, there
is an urgent need to understand the experiences and consequences of SDHs in Arctic
Indigenous communities and to document the response strategies that have been successful
or need improvement to inform future pandemic response policies.
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