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COVID-19 in a remote First Nations community in British
Columbia, Canada: an outbreak report

Courtney R. Smith MPH, Charmaine Enns MD, Dan Cutfeet MD, Shannon Alfred, Nicole James BScN,
Jennifer Lindbeck MSc, Shannon Russell PhD

Background: In April 2020, British Columbia experienced its first outbreak of COVID-19 in a remote First Nations community.
The objective of this paper was to describe the outbreak, including epidemiological and laboratory findings, and the public
health response.

Methods: This report summarizes an outbreak of COVID-19 on Cormorant Island, British Columbia, in March and April 2020.
Confirmed cases underwent investigation and contact tracing. Supports were provided to ensure successful isolation and quarantine
for cases and contacts. Messaging to the community was circulated by trusted community members. Descriptive and social network
analyses were conducted to describe the outbreak as it evolved. All case specimens underwent whole-genome sequencing.

Results: Thirty cases of SARS-CoV-2 infection were identified. Those infected had a median age of 34 years (range 15-77), and the
majority identified as female (19, 63%) and as First Nations (27, 90%). The most common symptoms included chills, cough, diarrhea,
headache and fever. Five people were hospitalized (17%) and 1 died (3%). Percent positivity in the community was 18%.
Transmission occurred primarily during evening social gatherings and within households. Two weeks after control measures were
initiated, no further cases were identified. All cases were genetically related by 2 single nucleotide polymorphisms or fewer, and they
belonged to the most dominant SARS-CoV-2 lineage present in British Columbia in April 2020.

Interpretation: A community-led response was essential for the effective containment of this outbreak that included 30 cases,
preventing onward transmission of the virus. Lessons learned from the management of this outbreak can inform response to other
similar outbreaks in First Nations communities across Canada.

he first case of COVID-19 in Canada was recorded in

late January 2020.! Two months later, in March 2020,

community transmission was documented, and the
pandemic took hold across the country. As of November 4, 2021,
Canada has had more than 1.7 million cases of COVID-19, and
just over 29000 deaths.? The province of British Columbia has
had more than 204000 cases and more than 2000 deaths.’ The
impact on the population at large has been substantial, but the
impact on vulnerable communities has been even more pro-
nounced. In particular, remote First Nations communities are at
higher risk of the spread of SARS-CoV-2 as a result of high-
density households, limited transportation options, and limited
medical facilities and services.** These communities might also
be at increased risk for severe outcomes due to the higher preva-
lence of chronic disease.** Historic mistrust in government may
be a compounding factor, causing people to delay accessing med-
ical services.™® Increases in SARS-CoV-2 transmission in First
Nations communities during Canada’s second wave of the pan-
demic seemed to confirm initial concerns, resulting in calls for
multidimensional and culturally competent outbreak response.’
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In March 2020, British Columbia experienced its first out-
break of COVID-19 in a remote First Nations community on
Cormorant Island. As the first remote First Nations outbreak
of its kind in the province and one of the first in Canada, the
outbreak presented challenges and opportunities for public
health response. The objective of this report was to describe
the outbreak that occurred in March and April 2020, includ-
ing epidemiological and laboratory findings and the public
health response. Our goal was to inform action in similar
communities in the coming months (and perhaps years) —
both in Canada and abroad.
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Study design

This article reports on an outbreak of COVID-19 on
Cormorant Island in British Columbia in March and April
2020. Outbreak response was a collaboration between ‘Namgis
First Nation and Island Health; both entities are represented
in the authorship of this paper.

Setting and population

Cormorant Island is located off the northeast coast of
Vancouver Island, British Columbia. It is home to First
Nations and non-First Nations residents, who live on-reserve
(49%) or off-reserve (51%).” The community consists of approx-
imately 1000 residents and is accessible only by air and boat.

On Apr. 11, 2020, the first confirmed case of COVID-19
was reported in a resident of Cormorant Island. On Apr. 14,
2020, intensive testing for SARS-CoV-2 began for all symp-
tomatic members of the community. By Apr. 17, 2020, the
case count had reached 8 and a state of emergency was
declared. On Apr. 20, 2020, ferry travel was restricted to
essential travel only, and on Apr. 21, 2020, a nightly curfew
was established using the local tsunami siren.

Case definition

A confirmed case of COVID-19 was defined as a person with
laboratory confirmation of SARS-CoV-2 infection with
a sample collected via nasopharyngeal swab; testing per-
formed at a community, hospital or reference laboratory run-
ning a validated assay; and detection of at least 1 specific gene
target by a nucleic acid amplification test assay (e.g., real-
time polymerase chain reaction or nucleic acid sequencing).®
The index case was the confirmed case with the earliest date
of symptom onset.

Data sources

The provincial COVID-19 case report form was used to con-
duct case investigations,” and all data were entered into the
provincial public health information system, Panorama. Infor-
mation extracted from the case report form included case
identifiers, demographic characteristics, risk factors, exposures
and symptoms. All data were verified for accuracy. Daily
phone calls took place between the epidemiologist, the com-
municable disease nurse and the community health nurse to
relay information about contact tracing. Information about
hospitalization status was acquired from the electronic med-
ical records system (Island Health). Clinical outcomes were
considered over a 3-month period.

Case-finding

From Apr. 14, 2020, to May 9, 2020, a drive-through testing
centre provided community access to testing for 6 hours a day
(9 am to 3 pm), 7 days a week. Testing was by appointment
and was booked through a central call-in number. Select test-
ing was also provided at residents’ homes for those unable to
travel to the testing centre. Availability for testing continued
after May 9, 2020, for 1.5 hours a day (10 am to 11:30 am).
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Testing was recommended for all people who were
experiencing symptoms related to COVID-19, includ-
ing fever, chills, cough, shortness of breath, sore throat,
pain with swallowing, runny nose, nasal congestion, loss
of sense of smell, headache, muscle aches, fatigue or loss
of appetite.® Messaging about the availability of testing
and recommendations that people get tested were circu-
lated via the community Facebook page by trusted com-
munity members, including the senior community phys-
ician, the community nurse and the ‘Namgis First
Nation Chief.

Laboratory testing

All nasopharyngeal swabs were sent to the Island Health
Laboratory in Victoria, B.C., to undergo polymerase chain
reaction testing for SARS-CoV-2. Specimens were also
forwarded to the B.C. Centre for Disease Control
(BCCDC) Public Health Laboratory for whole-genome
sequencing. Nucleic acids were extracted using a
MagMAX instrument (Thermo Fisher). Whole-genome
sequencing of SARS-CoV-2 was performed using the
ARCTIC protocol (version 1.1.3) and a MinION
sequencer (Oxford Nanopore Technologies). The amplifi-
cation primers and sequencing method have been
described in detail elsewhere.!® High-quality sequences
were assigned a SARS-CoV-2 lineage based on the Phylo-
genetic Assignment of Named Global Outbreak Lineages
tool (Pangolin; version 1.1.14).!"! Phylogenetic analysis was
performed using Nextstrain (Augur version 10.0.0 and
Auspice version 2.18.1)."? Whole-genome sequencing
results were accessed on Oct. 1, 2020, and compared with
province-wide case and outbreak data using the BCCDC
SARS-CoV-2 whole-genome sequencing database in con-
junction with the BCCDC Public Health Laboratory
Operations Viewer and Reporter.

Case investigation

All confirmed cases underwent case investigation and con-
tact tracing over the phone using the provincial COVID-
19 case report form,” conducted by a communicable disease
nurse. A close contact was defined as a person who pro-
vided direct care for the case or who had other similar close
physical contact without consistent and appropriate use of
personal protective equipment; lived with the case or had
face-to-face contact within 2 m for more than 15 minutes
(could be cumulative); or had direct contact with the infec-
tious body fluids of a confirmed case without wearing rec-
ommended personal protective equipment.?

The start of the infectious period for contact tracing was
defined as 48 hours before symptom onset. If cases could not
define the date of symptom onset, their infectious period was
calculated based on the date of testing.® When contact trac-
ing was challenging, the community health nurse provided
assistance, given their role as a trusted community member.
The nurse was also able to provide context for social connec-
tions in the community that were not always captured
through case interviews.



Case and contact monitoring

Confirmed cases were asked to isolate from others for 10 days
after symptom onset.? Close contacts were asked to quaran-
tine for 14 days from their last known exposure to a case.®
Daily monitoring for cases and contacts was available via
online survey, a phone call or a home visit from the local
community health nurse. The method of monitoring was
determined on a case-by-case basis, considering the needs of
each case and contact. The online survey was developed by a
telecom company in collaboration with Island Health and
included daily questions about temperature, shortness of
breath, cough, chills, sore throat, congestion, headaches, mus-
cle aches, abdominal pain, nausea or vomiting, diarrhea,
fatigue, confusion and conjunctivitis. If a case or contact
reported a new or worsening symptom in their daily online
survey, they received a follow-up call from a communicable
disease nurse.

Contacts who developed symptoms during their quaran-
tine period were referred for testing. To support successful
isolation and quarantine for cases and contacts, various
resources were mobilized based on individual needs, including
phones, credits for phone minutes, tablets, pulse oximetry,
alternative housing for those unable to isolate adequately or
quarantine away from others, and a community-managed
alcohol program for those with dependencies.

When necessary, arrangements were made to transfer cases
to off-island hospitals for medical treatment. A low threshold
was encouraged for medical transfers off the Island. Com-
munity cases were considered recovered if 10 days had passed
since symptom onset with resolution of fever and improve-
ment of symptoms.®
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Data analysis

We used Excel (Microsoft) and SAS (SAS Institute) to sum-
marize the epidemiological data. We used descriptive statistics
to examine the demographics of the outbreak and its severity.
We conducted social network analysis in Pajek (http://mrvar.
fdv.uni-lj.si/pajek/) to visualize transmission in the commun-
ity. Social network analyses were updated once per day
throughout the outbreak to inform public health decision-
making and evaluate the completeness of the contact tracing.
Social network analyses included confirmed cases and their
close contacts.

Ethics approval

As an outbreak report, this work did not require formal
research ethics review. This work has been completed with
the full knowledge and participation of ‘Namgis First Nation.
It is with the consultation and permission of ‘Namgis First
Nation that this report is being published.

A total of 30 confirmed cases of COVID-19 were identified,
for a cumulative incidence of 3144 per 100000 population
(n = 954). Dates of symptom onset ranged from Mar. 23,
2020, to Apr. 28, 2020 (Figure 1). The median age of cases
was 34 years (range 15-77; Table 1). A majority of cases were
female (n = 19, 63%), and almost all identified as First
Nations ( = 27, 90%). Five cases (n = 5, 17%) were hospital-
ized,and 1 (n = 1, 3%) died as a result of COVID-19.

Length of hospital stay varied from 5 to 41 days (median
9 days). Of the 5 hospitalized cases, 2 (40%) were admitted to
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Figure 1: Epidemic curve for confirmed COVID-19 cases, March to April 2020, by date of symptom onset or specimen collection. The state of
emergency ended on May 9, 2020, and the outbreak was declared over on May 26, 2020.
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an intensive care unit. The most predominant symptoms
included chills (z = 24, 80%), cough (z = 21, 70%), diarrhea
(n=21,70%), headache (n = 20, 67%) and fever (n = 17, 57%).

Transmission occurred primarily via 2 social gatherings
and in 3 households (Figure 2). The 2 social gatherings,
which occurred on Apr. 9 and Apr. 12, 2020, were associated

Table 1: Demographic and clinical characteristics of
confirmed COVID-19 cases (n = 30)
Characteristic No. (%) of cases
Age, yr
Mean + standard deviation 38 +18.5
Median (range) 34 (15-77)
Sex
Female 19 (63)
Male 11 (37)
First Nations status
First Nations 27 (90)
Non-First Nations 2(7)
Unknown 1(3)
Hospitalization for COVID-19
Ever hospitalized 5(17)
Never hospitalized 25 (83)
Clinical outcome
Recovered 29 (97)
Deceased 1(3)
Symptoms
Chills 24 (80)
Cough 21 (70)
Diarrhea 21 (70)
Headache 20 (67)
Fever 17 (57)
Rhinorrhea 15 (50)
Myalgia 13 (43)
Shortness of breath or breathing difficulty 11 (37)
Nausea 10 (33)
Weakness 10 (33)
Arthralgia 8 (27)
Pharyngitis 7 (23)
Fatigue 7 (23)
Conjunctivitis 6 (20)
Irritability 4 (13)
Hypotension 3(10)
Tachypnea 3 (10)
Vomiting 3 (10)
Confusion 2(7)
Nasal congestion 2(7)
Acute respiratory distress syndrome 0(0)
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with 18 of the 30 (60%) confirmed cases when considering
primary and secondary cases. The 3 households had 2-5 cases
each. Several components of the social network analysis
remained unconnected after contact tracing was finished,
demonstrating that the contact tracing was incomplete. Two
weeks after the state of emergency was declared, no further
cases were identified.

The investigation did not determine how SARS-CoV-2
was introduced into the community. The index case did not
report any travel off-island during their exposure period,
although they did work in a setting where they may have been
exposed to people with recent off-island travel.

The state of emergency ended on May 9, 2020, and the
outbreak was declared over on May 26, 2020, 2 incubation
periods after the last date of symptom onset (Apr. 28, 2020).

Laboratory findings

At the time the outbreak was declared over, 16% of the popu-
lation had been tested for SARS-CoV-2 (n = 153), and overall
test positivity was 18%. Twenty-one cases generated high-
quality whole-genome sequencing data, 5 cases generated par-
tial sequence data and 4 cases failed. The Pangolin lineage
designation for all cases in the outbreak was B.1, the most
dominant SARS-CoV-2 lineage identified from British
Columbia in April 2020. All of the sequenced cases were con-
sidered genetically related by 2 single nucleotide polymor-
phisms (SNPs) or fewer (Figure 3).

Two clusters of cases were considered genetically identical,
and these clusters differed by a single SNP (Figure 3). The
cluster of 4 identical cases (Cluster A) was genetically identical
to cases in British Columbia that were epidemiologically
linked to the Pacific Dental Conference, a large superspread-
ing event in Vancouver that occurred from Mar. 5-7, 2020.
The descendants of this cluster that were detected only on
Cormorant Island were not transmitted any further in British
Columbia after the outbreak was declared over, based on the
over 3000 genomes that had been successtully sequenced by
the BCCDC Public Health Laboratory as of Oct. 1, 2020. The
SARS-CoV-2 sequences in this outbreak differed from the ref-
erence strain, MIN908947.3 (Wuhan-Hu-1), by 6-8 SNPs.

Over the course of this outbreak, 30 confirmed cases of
COVID-19 were identified, with a cumulative incidence of
3144 per 100000 population. At the same tme point, the prov-
ince of British Columbia had a cumulative incidence of 49.7 per
100000." Even 7 months later, at the height of Canada’s
second wave in December 2020, Cormorant Island’s cumula-
tive incidence far surpassed that of both British Columbia (860
per 100000) and Canada (1310 per 100000).” In line with these
findings, percent positivity for the same time period was also
much higher for Cormorant Island (18%) than for Canada
overall (7%).? During the first wave of the COVID-19 pan-
demic, Canadian First Nations communities fared better than
non-First Nations population overall;'* the outbreak summar-
ized here presents an important exception.
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Figure 2: Social network analysis for confirmed COVID-19 cases and their contacts. Solid lines indicate a known connection between individ-
uals, determined through contact tracing. Dotted lines indicate a potential connection based on known relationships, but one that could not be

confirmed via contact tracing.

The case fatality rate and proportion of cases hospitalized
for Cormorant Island 3% and 17%, respectively) were simi-
lar to those reported for Canada overall in April 2020."* How-
ever, the focus on symptomatic testing in Cormorant Island,
the low threshold for medical transfers and the inclusion of
asymptomatic cases in the Canadian calculations may mean
that these values are not comparable. Notably, although the
population of Cormorant Island is fairly evenly split between
First Nations and non-First Nations individuals, the First
Nations community was disproportionately affected. Trends
of increased morbidity have been identified in Indigenous
communities around the world during previous pandemics,
and it has been suggested that social and health inequities
resulting from colonialism were contributing factors.!® We
need to listen and respond to Indigenous communities as they
define health, and to inform the collective actions needed to
address and minimize inequities.

The results of the social network analysis were used to
inform public health action based on transmission patterns,
and to provide real-time evaluation of the completeness of
contact tracing. Social network analysis of this outbreak
showed several potential chains of transmission, including
3 small family clusters and 2 clusters from evening social
gatherings. The timing of these 2 gatherings (Apr. 9 and
Apr. 12, 2020) suggests that they were major contributors to
the outbreak peak in mid-April 2020. The decrease in cases
that occurred after the declaration of the state of emergency,
and the absence of any new cases approximately 2 weeks later,
indicate that the actions taken during the outbreak (e.g., test-
ing, contact tracing, isolation, quarantine, public messaging,

travel restrictions and curfew) were successful in reducing
transmission. The results of whole-genome sequencing also
support this conclusion: the specific sequence types observed
in this outbreak did not transmit further in British Columbia
after the outbreak was declared over.

The success in containing transmission in this community
was likely a result of the close collaboration between the health
authority and ‘Namgis First Nation. This collaboration
included capitalizing on resources already present in the com-
munity, involving community leadership in public health
decision-making and asking trusted members of the commun-
ity to lead communications efforts. Because information came
from people with long-standing relationships in the commun-
ity, public health measures were generally accepted. This was
even more notable given that the outbreak occurred at a time
when similar measures were not in place elsewhere in British
Columbia. Although similar methods have been used by other
First Nations communities in Canada to prepare for COVID-
19 outbreaks,!” detailed reports of COVID-19 outbreak
response in First Nations communities are lacking.

In addition to the health effects of the outbreak on this
First Nations community, it is important to highlight the cul-
tural effects. Like many other First Nations communities
across Canada, potlatching, feasting and other ceremonial
practices play a vital role in the cultural and spiritual well-
being of the residents. Living without these gatherings takes a
heavy toll,'® but their long-lasting effects may not always be
evident in the midst of response. Consideration for these
effects should be a high priority in any outbreak response, and
appropriate supports should be provided.

CMAJ OPEN, 9(4) E1077
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Figure 3: Phylogenetic tree displaying the divergence between SARS-CoV-2 genomes for 21 confirmed COVID-19 cases that generated high-
quality sequence data and the reference strain MN908947.3 (Wuhan-Hu-1). The scale bar represents the number of mutations, or SNPs,
detected in the SARS-CoV-2 genomes from the cases relative to one another and to MN908947.3. Sequences from cases displayed on each
vertical line were considered identical. Note: SNP = single nucleotide polymorphism.

This was the first cluster of SARS-CoV-2 to be identified in
a remote First Nations community in British Columbia, and
one of the first to be identified in Canada. Several lessons can
be brought forward for response to similar outbreaks in the
future: acknowledging the importance of a community-led
response and the role of other providers and responders as part-
ners with the community; having a consistent community-
based emergency coordinator; implementing early and accessi-
ble testing; relying on trusted community members to deliver
messaging; building on community health care capacity; estab-
lishing clear lines of communication with community leaders
such as the Chief and council; providing supports to people to
allow for successful isolation or quarantine, such as a
community-managed alcohol program and social support ser-
vices; using established relationships with providers from the
regional health authority and the First Nations Health Author-
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ity; and preparing to address logistical challenges, such as the
availability of accommodations for isolation and quarantine
(within and outside the community), the feasibility of moving
cases to and from hospitals, and securing proper technology to
facilitate the monitoring of cases and contacts in areas where
Internet and cellular service may be unstable.

Limitations

There are several limitations to consider in this outbreak
report. COVID-19 symptoms are nonspecific and self-
reported, so it is possible that symptom onset dates were inac-
curate, affecting the epidemic curve, the contact tracing and
the resulting social network analysis. Because this outbreak
occurred early in the pandemic in Canada and in British
Columbia, some symptoms were not discussed in the case
investigation, such as loss of taste and smell; therefore, we do



not know the prevalence of these symptoms in the commun-
ity. Contact tracing data were likely affected by recall bias and
social desirability bias. The fact that several components of
the social network analysis remained unconnected signifies
that contact tracing did not capture all connections. We were
not able to identify the pathway by which SARS-CoV-2
entered this remote community, although results of whole-
genome sequencing did indicate a potential connection to a
superspreading event. Finally, some cases may have been
missed because of aforementioned limitations to contact trac-
ing and the focus on symptomatic testing. For this reason, the
cumulative incidence in the community may have been higher
than what has been reported here.

Conclusion

"This outbreak investigation found a high incidence of SARS-
CoV-2 infection in a remote First Nations community; trans-
mission occurred primarily through social gatherings and
within households. Effective containment was attributed to a
community-led response. This outbreak occurred at a time
when First Nations communities in Canada had not yet been
substantially affected by the COVID-19 pandemic. However,
the pandemic’s second wave took a major toll on Indigenous
communities. We hope that this outbreak report will contrib-
ute to the knowledge base for COVID-19 response in First
Nations communities and provide important lessons to bring
forward to similar outbreaks in other jurisdictions.
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