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Abstract

The aim of this project is to explore perceptions towards and adherence to COVID-19 public health preventive measures
in Indigenous communities within Northwest Territories, Canada. Utilizing a cross-sectional study design the project
took place within ten Northwest Territories communities between 1st April and 30th November 2021. Convenience sam-
pling methods were utilized and adhered to public health restrictions. Self-identifying Indigenous adults (> 18 years old)
were invited to complete a semi-structured interviewer-administered questionnaire. Participants (n=287; 33.1% men,
66.6% women) had a mean age of 41.6 years (SD + 13.5). Preventive measures were practiced by 98.6% of participants.
Most participants reported often or always practicing three measures: avoiding gatherings (67.2%), avoiding usual greet-
ings (63.3%), and limiting contact with high-risk individuals (71.4%). Most participants reported rarely/never practicing
self-isolation (67.5%) and self-quarantining (76.5%) measures. Significant associations existed between the August 2021
COVID-19 outbreak and self-quarantining (p =0.0023), self-isolating (p=0.0023), and going onto the land (p=0.0001).
Participants found masking and travel restrictions challenging. Sadness and loneliness resulted from limited access to
Elders. Kinship and community safety were important to Indigenous community members and influenced COVID-19
preventive measure utilization. The findings can inform culturally specific COVID-19 public health policy development.
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Introduction December 2019. Compared to previous infectious disease
outbreaks, including SARS in 2002-2003 and the Middle
East respiratory syndrome (MERS) in 2012-2013, COVID-
19 has a higher transmission capacity [1] via aerosolized

droplets and fecal-oral routes [2]. To reduce the spread of

The coronavirus disease 2019 (COVID-19), an infectious
disease caused by the severe acute respiratory syndrome
coronavirus-2 (SARS-CoV-2), began spreading globally in
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COVID-19, the World Health Organization (WHO) rec-
ommended several [3] non-pharmaceutical self-imposed
behavioural COVID-19 preventive measures including
handwashing [4], mask-wearing, and social distancing [5].
These measures have been shown to reduce COVID-19
incidence [6] if efficacy exceeds 50% [7]. Other measures,
such as curfews and travel restrictions, have been imposed
by laws.

Of the three territories in northern Canada, Northwest
Territories (NWT) is the second-largest, is the most popu-
lous [8], and has the second-highest Indigenous population
proportion (51%) [9]. COVID-19 was declared a public
health emergency in NWT on March 18th, 2020 [10]. The
Government of Northwest Territories recommended mask-
ing in April 2020 and mandated it within public spaces in
May 2021. Gatherings of any size were prohibited in NWT
in March 2020, although these measures were lessened with
time [11].

The Government of Canada has also supported Indig-
enous families in NWT in spending time on the land during
the COVID-19 pandemic, helping to maintain both physical
distancing [12] and cultural land connection. Importantly,
during previous pandemics, Indigenous community mem-
bers benefitted from connecting with the land [13]. Such
connection is foundational to Indigenous ways of knowing
(epistemology) and being in the world (ontology) [14] and
underlies Indigenous identity and spiritual well-being [15].
Kinship, community belonging, and social connection are
also foundational to the Indigenous worldview in Canada
[16] and may have further supported preventive measure
practices and well-being during the COVID-19 pandemic in
Indigenous communities.

Data on the response towards COVID-19 preven-
tive measures in Indigenous communities within NWT is
scarce. As such, the project collected data on the broader
impact of COVID-19 on Indigenous communities within
NWT, and aimed to explore perceptions towards and adher-
ence to preventive measures. The results of the project can
help to inform COVID-19 public health recommendations
in the Canadian Arctic and other circumpolar Indigenous
communities.

Methods
Project Design and Setting

Utilizing a cross-sectional design, the project took place in
ten communities in NWT varying in size, remoteness, and
infrastructure. The three large communities (> 1000 people)
have year-round road access and community health centres,
and one community has a hospital. The three medium-sized
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communities (300-1000 people) have year-round road
access and community health centres. The small communi-
ties (<300 people) are geographically isolated and without
year-round road access, and only some have health centres.

The project utilized the community-based participatory
research (CBPR) model [17], which encourages positive
social change by including Indigenous communities in all
aspects of the research process.

At the time of data collection, masks were mandatory
in indoor public spaces, working remotely was strongly
encouraged, the deferral or cancellation of non-essential
travel was recommended, and self-isolation following out-
of-territory travel was mandatory [18]. Data collection
adhered to these restrictions and recommendations.

Population and Recruitment

Participants were self-identifying Indigenous adults > 18
years of age who had lived in one of the communities
for two months prior to the start of data collection. Local
research assistants (RAs) were trained in each community
to recruit and interview participants. Recruitment utilized
community-specific strategies, including the direct calling
of community members and organizations, social media
posts on Facebook, word of mouth, and passive advertising
in various community locations.

Data collection

Quantitative and qualitative data were collected between 1st
April and 30th November 2021 via a semi-structured ques-
tionnaire administered by local RAs. Interviews were done
in English or the local Indigenous language. The question-
naire included questions about the impact of COVID-19 on
health, mental health, daily activities, traditions and cul-
ture, and access to healthcare, COVID-19 symptoms, and
the availability, utilization, and side-effects of COVID-19
vaccines.

Close ended questions regarding non-pharmaceutical
COVID-19 preventive measures included, “Are you able to
do certain things to prevent COVID-19, such as handwash-
ing, physical distancing, and wearing a mask?” and “How
often have you done the following since March 2020: a)
Avoided crowded places/gatherings, b) Avoided common
greetings (such as a handshake or a hug), ¢) Limited con-
tact with people at higher risk (e.g. an elderly relative), d)
Self-isolated because you thought you were infected with
COVID-19, e) Self-quarantined because you may have been
exposed to COVID-19, but did not show symptoms, f) Gone
out on to the land to avoid COVID-19”. There were four
open-ended questions: “If yes, how do you feel about being
asked to do these things (hand washing, physical distancing,
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and wearing a mask)?”’; “If no, are there reasons you are not
able to do these things (hand washing, physical distancing,
and wearing a mask)?”; “What other ways do you try to
prevent COVID-19?”; and “Do you have any suggestions
for COVID-19 prevention in your community?”’

Before the start of each interview, participants gave either
verbal or written consent. Depending on travel and COVID-
19 restrictions at the time of data collection, interviews
were conducted either by phone or face-to-face, each lasting
approximately 45 min. Interviews were audio-recorded with
participant permission; qualitative responses were tran-
scribed verbatim and verified by checking the transcribed
data against the audio files. All responses were recorded on
an electronic case report form utilizing REDCap (version
8.1.1). Each participant received a $50 gift card honorarium.

Ethical Considerations

Ethical approval was granted by the University of Alberta’s
Research Ethics Board, and a research license was obtained
from the Aurora Research Institute in Inuvik, Northwest
Territories. Formal research agreements and memorandums
of understanding (MOUs) were obtained before data collec-
tion. A Community Advisory Board (CAB), composed of
Elders, community members, local healthcare professionals,

Table 1 Sociodemographic characteristics of participating community
members in ten Northwest Territories communities, Canada (n=287)

Characteristics n (%)
Gender identity®

Men 95 (33.10)
Women 192 (66.55)

Age in years (mean + SD)
Age group (years)®

41.63 (£13.53)

18-29 58 (20.49)
3049 150 (53.00)
50-65 59 (20.85)
>65 16 (5.65)
Ethnicity
First Nations 208 (72.47)
Inuit 62 (21.60)
Métis 13 (4.53)
Other/ not specified 4(1.39)
Educational status
Post-secondary® 88 (30.66)
High school diploma or higher 135 (47.04)
Junior high school 43 (14.98)
Elementary school 11 (3.83)
Other (none/unsure/declined) 10 (3.49)

SD standard deviation

aMissing = 1; *Missing = 4

“Post-secondary includes vocational and cultural training, and uni-
versity education

policymakers, and key government officials, provided guid-
ance for all aspects of the project.

Data Analysis

Data analyses were performed utilizing SAS statistical soft-
ware, (SAS Version 9.4, SAS Institute Inc, Cary, NC). The
frequencies of prevention measures were expressed as pro-
portions (%). Bivariate analysis utilizing the Fisher’s Exact
test determined if there were statistically significant asso-
ciations between the date of a COVID-19 outbreak (August
2021) in NWT and adherence to preventive measures, and
between community size and adherence to preventive mea-
sures. Statistical significance was set at p=<0.05.

After familiarization with the qualitative data, quotes
were coded utilizing an inductive approach. The initial
codes were collated into connective themes and reviewed
by research team members before being organized utilizing
NVivo Pro version 12 (QSR International Pty Ltd, 2018).
The process helped to ensure coding was consistent and
unbiased.

Results
Quantitative

Of the 287 (33.1% men, 66.6% women) community mem-
bers (mean age=41.6 years; SD + 13.5), 73.5% were 18—49
years old and 5.7% were > 65 years old. The most common
self-identified ancestry was First Nations (72.5%), followed
by Inuit (21.6%) and Métis (4.5%). The majority of par-
ticipants had completed a high school education or above
(77.7%) (Table 1).

COVID-19 preventive measures were practiced by
98.6% of participants. The most common measures partici-
pants reported often or always practicing were the avoidance
of crowded places and gatherings (67.2%), the avoidance
usual greetings (63.3%) and the limiting of contact with
individuals at higher risk (71.4%). Participants most fre-
quently reported rarely or never practicing self-isolation
(67.5%), self-quarantine following exposure (76.5%), and
going out on the land (58.8%) (Table 2). Three preventive
measures were significantly associated with the date of an
outbreak (August 2021): self-quarantine (p=0.0023), self-
isolation (p=0.0023), and going onto the land (p=0.0001).
No significant associations were seen with community size
(data not shown).
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Table 2 COVID-19 preventive measures among Indigenous partici-
pating community members in ten Northwest Territories communities,
Canada

Variable n (%)
Able to do things to prevent C19 since March 2020* ;=284
Yes 280 (98.59)
No 3 (1.06)
Avoided crowded places/gatherings n=119
Often/always 80 (67.23)
Occasionally 21 (17.65)
Rarely/never 18 (15.13)
Avoided common greetings (e.g., hugs, handshakes) »n=120
Often/always 76 (63.33)
Occasionally 22 (18.33)
Rarely/never 22 (18.33)
Limited contact with people at higher risk n=119
Often/always 85 (71.43)
Occasionally 13 (10.92)
Rarely/never 21 (17.65)
Self-isolated: due to possible C-19 infection n=117
Often/always 23 (19.66)
Occasionally 15 (12.82)
Rarely/never 79 (67.52)
Self-quarantined: due to C-19 exposure n=115
Often/always 15 (13.04)
Occasionally 12 (10.43)
Rarely/never 88 (76.52)
Gone out on land to avoid C19 n=119
Often/always 26 (21.85)
Occasionally 23 (19.33)
Rarely/never 70 (58.82)

#Unsure/refused=1

Qualitative

Two themes were identified regarding preventive mea-
sures: living with preventive measures and public health
recommendations.

Theme 1: Experience Living with Preventive
Measures

The theme denotes participants’ overall experiences with
and use of COVID-19 preventive measures. Participants
discussed how hygiene and handwashing measures were
easy to perform, having been taught at and practiced from
a young age.

“My mother taught me to wash my hands at a very

young age so I've been doing that since then so it
doesn t affect me much”

@ Springer

Participants also reported that having healthcare profession-
als in the family and occupational training positively influ-
enced preventive measure utilization:

“..watching my wife, in the healthcare field so I have
a lot of respect for those in the healthcare field and
health services so whenever there'’s any guidelines or
anything, I respect and follow those guidelines. I have
no issues at all”

Feelings of moral obligation towards and concern for the
safety of community members were reported by participants
as reasons for compliance:

“I'm willing to do it, it’s not only for my safety its for
others”

Participants further explained that initially challenging pre-
ventive measures began to feel normal with time:

“I’'m used to it now, but it was hard at first”

“I am, its normal practice nowadays”

Subtheme: Masking

Some participants viewed masking as important and as a
way to show respect to others, a perspective that strength-
ened as COVID-19 cases increased in the communities:

“At first I didn t like it but then people started getting
sick and it got me thinking that I have to wear a mask”

Many participants reported that wearing masks resulted
in discomfort, which was exacerbated in warmer weather
conditions. Breathing difficulties were also exacerbated for
some participants due to underlying medical conditions,
such as asthma and allergies:

“At first it was really hard because of my allergy, my
asthma”

“..the mask is kind of annoying because it’s getting
warmer outside”

Some participants reported that face shields produced a
reflective glare that caused headaches:

“..using the shield, if I'm in too much lighting or
its too windy the reflection of it tends to give me
headaches”
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One participant also stated that wearing masks for extended
periods was unhealthy:

“...it’s not healthy to wear a mask all day that’s what
Iwas told”

Subtheme: Social Interaction

Participants described different methods for reducing social
interaction, from °‘social bubbles’ to self-isolation, with
some participants reporting that self-isolation was difficult
to adapt to:

“I stick to my bubble. I don't associate with anyone
who is not in my bubble”

“I guess 1 try to isolate myself as much as I can, which
1 know is not good. I'm just paranoid”

“...even when we were out of self isolation I felt like I
was in isolation, so that was kind of weird because 1
felt like I was in a self isolation mode for a while even
when I wasn't”

Participants also reported that travel restrictions limited
access to family and resulted in sadness, especially when
access to sick relatives was prohibited:

“I just really miss my mom and my kids really miss
their grandmother and that’s sad. My grandfather
passed away in November and I was not able to be
with my grandmother.... Because of the pandemic, 1

s

did not get to see him”.

Subtheme: Personal Measures

Personal measures are preventive measures that are based
in personal convictions or beliefs. Participants described
practicing several holistic personal measures including the
utilization of meditation, breathing techniques, nutrient and
vitamin supplementation, and traditional medicines.

“Meditation, breathing, working on increasing my
immune system via various nutrients and vitamins”

“We make traditional medicine and get in contact with
those people who reach out to us”

“I tried to use, what do you call those, woodchips you
smell the aroma of the spruce ball or gum”

Participants reported that personal measures including con-
necting with nature, doing outdoor physical activities, and
going onto the land also positively impacted mental health.
Apart from being a personal measure, going onto the land
was also pursued as an enjoyable part of traditional living.

“Taking vitamins and doing physical outside outdoors
so my mind will be clear, being outdoors a lot and |
come in the evening, but I do stuff like piling wood or
racking my yard or decluttering my warehouse, that
keeps me from, to have clear minds”

“Gone out on the land, yeah, but it wasn't to avoid”

Subtheme: Perceptions towards Preventive Measures

Participants initially perceived restrictive preventive mea-
sures as difficult; however, participants reported that
increased community safety and the hope of a more rapid
end to the pandemic increased compliance.

“All of those things, even though they were small
things, were really empowering because the coro-
navirus and all of the implications of it worldwide
were so big that the little things we could do as indi-
viduals really have gotten an importance that I have
appreciated”

“I’'m used to it now, but it was hard at first”

“I don 't mind if it’s to keep everybody safe I'll follow
it”

“If it makes it go away quicker, I'm ok with it. I don't
mind it”

Theme 2: Public Health Recommendations

The theme denotes participants’ experiences with and per-
ceptions of restrictions implemented by the government,
local health authorities, municipalities, and Indigenous gov-
ernment. Participants explained that public health guidance
provided by healthcare professionals protected the well-
being of individuals and the community; participants also
reported that a measure being enforced by the law increased
compliance:

“I want to eradicate this, and the only way is to follow
what the doctors are ordering us to do”
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“well, again, stressful but you want to be able to pro-
tect yourself and your family so you do what you are
told to do and it'’s enforced, so you have to follow the
rules, if you don't then you get charged and no one
wants to get charged”

Mandatory preventive measures reported by participants
included social distancing, handwashing, workspace saniti-
zation, and customer screening.

“It’s a routine now we have to enforce it at work and
be a role model to other staff, so six feet apart, wash-
ing hands, wearing masks”

“..we developed procedures in my office, gets steril-
ized before an interview, and maybe do a background
check on the people...did you do any of this in the last
14 days”

“Disinfecting surfaces, high traffic surfaces, such as
door handles and counters and stuff that are high traf-
fic areas”

One participant explained that mandatory face masks were a
barrier to effectively working as a teacher:

“I had no choice...We had a lot of changes in our
teaching, we had to make sure kids were in their own
bubbles, there’s a lot of social-distancing, we had to
ensure kids did not high-five...For me as a language
teacher there were barriers cause when you 're teach-
ing the language, students have to look at your mouth,
how are you saying it, how is your mouth moving but
with the mask, they can 't see nothing”

Participants reported minimising social contact in various
ways, including staying home, avoiding gatherings, social
distancing, utilizing alternative greetings, limiting visitors
at home, working remotely, keeping a social bubble with
trusted friends, shopping online, and utilizing social media
and phones:

“..staying home or staying away from people like 6
feet apart”

“..instead of shaking hands, I bump the knuckles - it
is a strange way to say hello but that's today s way of
saying hello”

“..stay away from everybody, work at home”
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“I stick to my bubble. I don't associate with anyone
who is not in my bubble”

“.virtual meetings, virtual zoom meetings, that’s
pretty much it”

“I use food ordering services, I order clothes and stuff
online...avoiding physical shopping”

“..limit the contact, use social media and the phone”

Some participants reported that minimal social contact
resulted in loneliness:

“..you can't meet with your people you take care of,
thats part of that loneliness that comes in”

Participants also explained that restrictions on travel and
visiting elderly individuals were difficult to adhere to and
resulted in challenging situations.

“No unnecessary trips outside of the community. When

I do I usually do bulk shopping not only for myself
but my family members and if anybody else needed
supplies”

“I guess it’s reduced travel outside the territory, or in
the areas where there were cases”

“Avoiding visiting my mother who is 93 years old. 1
have no choice but to follow the rules”

Subtheme: Concerns about Others

Some participants expressed concern for the actions of indi-
viduals that were perceived as non-compliant and voiced
the hope that all community members would be receptive to
local restrictions as part of a collaborative effort:

“I get frustrated and annoyed when people have a
problem with things that should be normal”

“You see some people saying it’s my right not to wear
a mask and its like if it’s your right not to wear a

mask, go home”

“..inform other people that we are practicing these
safe manners and hopefully they will do the same”

“I hate to say that but you see it everyday, they don't
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isolate themselves, they go out partying, go out drink-
ing, and whatnot, not much I can say other than you
got to wake up you guys”

Subtheme: Suggestions for Improvement

Many participants reported satisfaction with the existing
COVID-19 preventive measures and with the community
implementation and response.

“..no, I think everyone in my community are taking
the right requirements”

Some participants discussed suggestions for improvement,
such as banning public gatherings and travel outside the
community or territory and continuing to disseminate public
health guidelines in communities and schools.

“Stop public gatherings”

“.just stay in the community or go on the land, we
don't have to go to another province or territory we
have everything right here”

“..a lot of people that don t listen, probably someone
walking around and telling them”

One participant expressed that community members should
increase compliance with measures as new COVID-19 vari-
ants spread:

“..now they're talking about COVID delta, I think
that when it gets to the Northwest Territories, people
should take restrictions seriously”

Discussion

COVID-19 has become one of several circulating respira-
tory viruses that threaten human health [19]. The preventive
measures recommended for COVID-19 will also reduce the
transmission of other respiratory viruses [19]. In the proj-
ect, a high level of compliance with preventive measures
was reported. Acceptance of measures also increased with
time, becoming a new normal for some participants. The
most commonly practiced measures were the avoidance of
gatherings, the avoidance of usual greetings, and the limit-
ing of contact with high-risk individuals. Masking was con-
sidered challenging and the least practiced measures were
self-isolation and self-quarantining.

Physical distancing and self-isolation measures may
have been difficult to practice due to household overcrowd-
ing and limited supplies of clean water for handwashing
[20]. Overcrowded households are common in NWT com-
munities. Further, while the COVID-19 outbreak in August
2021 within NWT led to a significant increase in reports
of self-isolation and self-quarantining, 20% of participants
in the project also reported having rarely or never avoided
gatherings; improvement regarding both self-isolation and
distancing is possible.

Participants reported that masking was challenging, often
associated with breathing difficulties and discomforts that
have been documented elsewhere [21]. However, a Cochrane
review concluded that masking is the most effective physical
preventive intervention [22] against COVID-19 transmis-
sion. The importance of masking was generally understood
by participants and acceptance of masking increased as the
number of confirmed COVID-19 cases increased. This fol-
lows evidence that such behaviour changes are influenced
by an individual’s knowledge of COVID-19 and ability to
perceive risks associated with the virus [23].

Importantly, Indigenous worldviews of wellness in Can-
ada embrace kinship, community connections, communica-
tion, social support [16], and a deep sense of community
[24]. In the project, participants expressed moral obligation
towards and concern for the well-being of family and com-
munity members, concern which increased compliance with
measures. Participants also demonstrated a community-
driven collaborative effort regarding preventive measures
and recognized that success regarding COVID-19 preven-
tion resulted from both individual effort and collaborative
approaches. For example, community members supported
each other by online shopping for those who may not have
reliable internet access and for those in isolation.

Participants also expressed the importance of maintain-
ing traditional ways of living, including access to traditional
foods and nature, when implementing preventive measure.
The ability to access and practice Indigenous knowledge
and traditional ways of life, which includes connection to
the land, physical activities, and traditional medicines, has
been shown to improve spiritual and emotional health [25].
The remoteness of the communities in NWT allowed for
connection to the land and outdoor physical activity with
minimal COVID-19 risk. Community members explained
that physical activity resulted in a ‘clear mind’, demon-
strating the protective effects of physical activity on mental
health [26]. In some indigenous communities, lockdowns
have had other positive impacts, including the rejuvena-
tion of local languages and teachings [27]. Participants in
the project also practiced personal preventive measures
that involved traditional medicines, meditation, and breath-
ing techniques, which are Indigenous healing traditions
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and ways of nourishing the body [28]. Encouraging such
approaches may help to further maintain the wellbeing of
community members.

Some preventive measures, including social distancing
and isolation, resulted in disconnection from community
support systems, such as the support of Elders. Elders, are
viewed as knowledge keepers who pass talents or knowl-
edge onto future generations, helping a community to stay
focused [29]. Travel restrictions also reduced access to
elderly or sick relatives and resulted in sadness and lone-
liness. Critically, the formation of social bubbles did pro-
vide some support to community members; the strategy has
effectively allowed for social connection beyond the home
while limiting the risk of transmitting COVID-19 [30].

The project relied on self-reporting, which may have
resulted in the under or over-reporting of preventive behav-
iors by participants. As well, the cross-sectional design and
convenience sampling methods utilized in the project pro-
vided data for a specific time during the pandemic when
case numbers were low; this may impact the external valid-
ity and generalisability of results. This limitation may have
been overcome by the inclusion of small and homogenous
communities.

Conclusions Adherence to COVID-19 preventive mea-
sures among Indigenous community members in NWT was
high. In particular, the safety and wellbeing of community
members was viewed as important and impacted preventive
measure utilization. Continuing to raise of awareness of self-
imposed measures will provide essential time for capacity
building in healthcare systems. The results of the project can
be utilized to inform the development of culturally-sensitive
and specific public health practices and knowledge transla-
tion regarding preventive measures.
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