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Abstract

Canada’'s COVID-19 response during its first 100 cases was compared to nations and jurisdictions that were affected by the
Middle East Respiratory Syndrome and/or Severe Acute Respiratory Syndrome. Canada's “human-driven” approach was
decentralized and uncoordinated, while a number of Asian nations demonstrated “tech driven” approaches that were centralized,
coordinated, rapid, and comprehensive. Canada’ s higher mortality rate may be partially attributed to their early and inadequate
approach, and public health officials should consider an early “tech-driven” approach in future pandemics.
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Abstract

A country’s early pandemic response is critical for controlling the disease outbreak. During COVID-
19, a number of southeast Asian countries utilized a centralized, coordinated, rapid and
comprehensive approach that involved smart technology (“techno-driven”). In comparison, Canada’s
approach appeared to be decentralized, uncoordinated, and slow, and focused on educating citizens
and enhancing social and human capital (“human-driven”). We propose that in future pandemics,
early and coordinated “techno-driven” approaches should receive more careful considerations to

curtail outbreaks, but must be balanced with protecting individuals’ freedoms.
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Introduction

On December 31, 2019, the World Health Organization (WHQO) was alerted to a pneumonia
of unknown cause in Wuhan, China [1]. In January, the novel coronavirus was identified, its RNA
sequenced, and a public health emergency of international concern was declared. In February, WHO
announced COVID-19 as the name for the new coronavirus disease, and one month later, it
characterized the outbreak as a pandemic [1].

For years, WHO has provided global leadership for pandemic preparedness and response. It
has recognized that early and effective planning can attenuate social and economic disruption, threats
to essential services, and difficulties with production levels, distribution and shortages of supplies
[2]. Consequently, they have created a comprehensive framework that guides national actions with
planning and coordination, pandemic disease surveillance, monitoring impact (i.e. medical supplies),
reducing spread of disease, and communications [3]. Inherent to the framework is the capacity to
determine the pathogen’s effect as early as possible so that the proportionate response can be
executed [4,5]. Determining disease severity and transmissibility through early identified cases is
key: cases known as the first few hundred [5].

Evaluating early national responses to their first few hundred COVID-19 cases may be useful
to optimize future global pandemic actions. Canada’s first case was reported on January 25%, 2020
[6], and forty-five days later, its 99™ case was announced. Canada’s response during this critical time
largely employed a “human-driven” approach, which relied on educating citizens and enhancing
social and human capital [7].

In this viewpoint, we are critical of Canada’s “human-driven” approach by contrasting it to
key recommendations of the WHQO’s pandemic document [3] and “techno-driven” approaches that
were effective in other countries. A “techno-driven approach” relies on top-down initiatives that

mandates widespread utilization of smart technology [7], and includes measures such as contact
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tracing applications and data collection surveillance.

Planning and Coordination

Ironically, one of Canada’s most important global contribution was in the midst of a long
overdue upgrade during the initial stages of the COVID-19 pandemic. The Global Public Health
Intelligence Network (GPHIN) is an all-hazards software surveillance system developed by the
federal government to provide situational awareness by collecting and analyzing new articles,
incident reports and media releases from multiple sources and languages [8]. Credited with helping
identify the SARS and HIN1 outbreaks, and having WHO as one of its many subscribers, its
effectiveness may have been attenuated by an outdated algorithm and limited data sources [9].
Instead, a private Canadian software company called BlueDot was not only the first to warn of the
new illness [10], but also predicted the next 11 cities that would be affected. As both inadequate
funding and an aging network have been cited as challenges for the GPHIN, collaborating with non-
governmental big data research centers may be the alternative for the future.

On January 15%, while only a few cases of COVID-19 had been reported globally, the Public
Health Agency of Canada (PHAC) triggered the Federal, provincial and territorial (F/P/T) Public
Health Response Plan for Biological Events and activated the Health Portfolio Operations Centre
[11]. The former was to facilitate efficient, evidence based, timely, consistent and coordinated
approaches across jurisdictions, while the latter acted as the point of contact for operational
communications and emergency management governance support [12]. As COVID-19 spread
globally, its identity began to take shape: asymptomatic carrier transmission (Feb. 21*) [13], Ry
ranging from 1.4 to 3.11 (Jan. 23™) [14,15], case fatality ratio of 3.5%, and a mean incubation period
of approximately 5 days (Feb. 17™) [16].

Regardless of the GPHIN setback, it is evident that early during its first 100 cases, Canada’s

public health system was assembled and aware. A gradual federal stepwise response ensued (Table
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1), and the Canadian Public Health Response Plan for Biological Events was heightened to Level

Three — “Escalated”.
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Date | Federal China | China | Glebal | Globa | Countries/ | Canada | Canada | Canada
Government’s cases | deaths | cases 1 Territories | cases deaths | tests (pe
Intervention(s) (new) | (new) | (new) deaths | /Areas (new) (new) million)"’

(new)
Jan | PHAC® activated 41 2 1 0 2 0 0 0
15 | Emergency Operations @8]
Centre
Jan | Screening for | 571 17 9 0 8 0 0 0
22 | travellers returning | (131) (11)
from China
Feb | Screening for | 40171 908 382 2 26 7 0 346
9 | travellers returning (2 (97) (28) 0) (0) (0.00000
from affected areas (10 | 973) 13)
airports 6 provinces)

Feb | Escalation to Level | 78824 | 2788 4228 70 53 14 0 1663

27 | Three Response Level | (327) (44) (905) (14) (2) (0.00004
(Public Health )

Response  Plan for
biologic events)

Mar | Advised avoiding all | 80824 | 3189 | 64592 | 2239 136 198 1(0) 21251
13 | non-essential  travel | (11) (13) | (10896) | (434) (56) (0.00056
outside of Canada
Mar | Advised travellers | 80881 | 3226 | 101533 | 3936 160 441 4(3) 40 935
16 | entering Canada to | (21) (13) | (12876) | (629) (100) (0.0011
self-isolate for 14 days
Mar | Banned foreign | 80928 | 3245 | 137816 | 5706 177 727 9 (1) 60 845
18 | nationals from all | (34) 8) (20551) | (964) (129) (0.0016

countries (except US);
US Canada border
closed; redirected all
international passenger
flight arrivals to 4
airports;  announced
financial help

Mar | Quarantine Act | 81285 | 3287 | 389750 | 17995 198 3409 36 (3) 138 700
25 | mandated all returning | (67) (6) (48 394) 2 (617) (0.0037
travellers to isolate 382)

themselves for 14 days

Table 1. Canada’s Federal Government’s early response to the COVID-19 pandemic.

However, despite the continuation of significant interprovincial air, train, road and marine
transportation and travel, a coordinated P/T response did not follow, and public health actions were

initiated on different dates, or not at all (Table 2).
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Action British Alberta'® Saskatchewan' Manitoba® Ontario® | Quebec*? | New Nova PEI* Newfoundland Yukon® Northwest Nunavut®
Columbia’’ 3 Brunswick®” Scotia* and Labrador” Territories®
Self-isolation Feb 4" Feb 6™ Feb 13" Feb 7 Feb 6™ Feb 8™ Feb 7 Feb 6" Feb 28" Feb 6" Feb 7" March 10" NA
advised if returning
from China
Self-isolation Feb 19" March 5" NA NA NA March NA NA NA NA NA March 10" NA
advised if returning 10"
from cruises
Self-monitoring  of Feb 24" March 6* March 11" Feb 27 March March March 1% March 9" | March 9* March 6 March March 14" March 4"
symptoms if 10" e 13"
travelled anywhere
Self-isolation March 3" March 2" March 5 March 5" March 3 | March 3" March 9" March NA NA March March 10" NA
advised if returning 13™ 13"
from Iran and China
Self-isolation NA March March 9" March 12* March March March 11* March NA NA March March 14" NA
advised if returning 12® 13® 10" (HCW only) 13® 13®
from Italy
Self-isolation March 12 March March 14" March 15" March March March 19" March March March 14" March March 15" March 15"
advised if returning 120 14 12 15" 13" 16" (announced
from outside of March 18™)
Canada
Screening event | March 3" March March 16" NA NA NA NA NA NA NA NA NA NA
participants 10"
(symptoms,
international
travellers)
Social  distancing March 7 March March 11* March 12" March March March 12" March March March 13" March March 17" March 13"
recommended 13" 15" 12t 13" 13" 16"
Testing announced — Jan 21% Feb 26" Feb 13" Jan 28" Jan 24" Jan 22" Feb 6" Feb 28" Feb 6™ Jan 14" February 5" NA
travel to  at-risk
areas & local
transmission
Testing expanded to Feb 25" March 6" March 11® Feb 27% March 8" March 1% March 9" | March 9" March 6" March March 14" NA
any international 16"
traveller with
symptoms &
contacts
All resp specimens | NA March NA March 12 March 5* NA NA NA NA NA NA NA NA
tested for COVID- 12t
19
First testing | March 13® March March 13" March 12" March March 9" | March 16" March March March 21* March March 2349 | -
centre(s) opened 15 13 1* 1® 26 (drive-
through)

Table 2. Early Response from provincial and territorial governments.

HCW - health care workers; PEI — Prince Edward Island
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Pandemic Disease Surveillance

WHO recommends a comprehensive assessment of the earliest cases, with the
documentation of geographical spread, trends, and impact to better inform the public health
response [3]. Canada prioritizes the protection of individual privacies, collected volunteered data,
and relied on the coordination between national and P/T departments [7]. On February 10",
PHAC provided interim surveillance guidelines with COVID-19 case definitions to guide P/T
legislation, regulations and policies [31]. This included reporting cases nationally to PHAC
within 24 hours of notification, P/T case interviews to identify close contacts, and monitoring
health status. Identified close contacts were categorized based on risk exposure, with high risks
requiring intermittent public health monitoring only.

During the first 100 cases which concluded on March 10" Canada performed
approximately 11,023 tests, with significant variation between P/Ts. Testing was initially
processed at Canada’s National laboratory in Winnipeg; an inefficient process that led to delayed
reporting. By February 25", only provincial labs in Ontario and British Columbia were ready for
independent testing, but routine COVID-19 testing for respiratory specimens was not
implemented until later. CBC news reported on testing variations, and noted P/T differences in
rate of testing, groups that were “targeted”, and frequent changes to policies [32]. Together,
these actions led to large exclusions of asymptomatic and even symptomatic patients outside the
“targeted” groups [32].

Buoyed by lessons learned from previous pandemics, South Korea launched an expansive
and organized surveillance program that could objectively verify contact investigations.
Recognizing that interviews would result in omitted or erroneous information, the importance of

evaluating between-person risk and the elimination of infection exposure in contaminated places
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were prioritized. Interviews, medical facility records, credit card transactions, closed-circuit
television and medical facility records were utilized to determine case location, exposure risk
evaluation, and contact classification [33]. Social media apps were employed that informed of
potential contacts with infected persons. During their first 100 cases, 13 302 tests were
conducted over a 30-day period [34]. Commercial test kits were rapidly developed, and drive
through screening centers were created early. This allowed for increased testing capacity and
prevention of cross-infection of testees by eliminating public waiting spaces [35].

South Korea’s techno-driven approach allowed for a wider spectrum of societal
surveillance and the capturing of cases well beyond Canada’s human-driven approach that
focused on interview and testing of hospitalized patients, health-care workers, residents in long
term facilities, or other “clusters”. Interestingly, while the approaches were somewhat polarizing
on individual privacy versus public safety priorities, as the COVID-19 pandemic progressed in

Canada, discussions around implementing techno-driven measures began to intensify.

Reducing the Spread of COVID-19

Individual/Household Level Measures

Individual/household level measures minimize interactions within and outside the home
at the onset of symptoms [3]. During Canada’s first 100 cases, only self-isolation
recommendations of positive cases, close contacts and those returning from high-risk travel
regions prevailed. Later, as COVID-19 cases intensified, an Emergency Order under Canada’s
Quarantine Act legally mandated self-isolation after international travel with violators facing
significant financial penalties and/or imprisonment.

In contrast, Singapore’s experience of rapidly containing the SARS outbreak led to the

quarantine of 425 close contacts at home or designated government facilities, after only 36 cases
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from three clusters were identified [36]. “Close contacts” were identified as individuals who had
spent a prolonged period of time within 2 meters of the confirmed case. “Other contacts”, or
those with some interactions with the confirmed cases, were also followed. The health and
location status of the contacts were routinely monitored via video conferencing or phone
surveillance, clear directives were provided in lieu of becoming unwell, and quarantine violators
were tagged with continuous tracking devices. These actions were deemed necessary to

document early community transmission and facilitate containment efforts [36].

Societal Level Measures

Societal level measures include social distancing with a focus on school suspensions,
working pattern adjustments, reduction of crowding in public transportation and cancellation,
modification or restriction of mass gatherings [3]. Only two provinces recommended social
distancing during Canada’s first 100 cases; all the aforementioned social level measures were
employed later.

In contrast, Hong Kong’s experience with SARS demonstrated the importance of early
community measures to reduce population contacts [37]. Within days of their first reported case,
theme parks were closed, cross border bus services were suspended, school reopening was
postponed, and civil servants adopted flexible working arrangements including options from
home [38]. These restrictions, together with other non-pharmaceutical interventions were

associated with reduced COVID-19 transmission [38].

International Travel Measures

International travel measures have been very contentious during the pandemic as WHO
recommended implementing exit screens and advice to travellers [3], but not border closures.

The Canadian government did create a basic contact information form with the Canadian Border
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Security Agency, but 31 of 2 226 travellers from the Hubei province were referred to PHAC, and
of these, only three were medically examined [39]. Travellers from affected areas were also
screened, (Table 1), although more than half of infected people would be undetectable and
missed because of unknown exposures or lack of symptoms [40]. Self- isolation after travel was
also advised by most P/Ts in an incremental fashion, but sizable discrepancies of initiation dates
could be noted (Table 2). On February 27", an open letter from 23 Chinese-Canadian doctors
urged for stronger measures that included a 14-day quarantine for travellers returning from
COVID-19 hotspots [41]. Such measures, including escalation to closed international borders
and restricted domestic travel would be realized well after the first 100 cases.

In contrast, Taiwan’s national command center, a response to the SARS outbreak, rapidly
implemented border control measures [42]. Passengers completed a health questionnaire upon
arrival, and by integrating big data from national health and immigration registries, officials were
able to quickly classify infectious risk status based on flight origin and travel history [42]. Those
with minimal risks received a mobile pass that facilitated faster immigration clearance, while
others identified as high risk were screened for 26 viruses, placed on home quarantine, and
monitored electronically for compliance [42]. Further action including flight and visitor visa
restrictions would ensue, but they cannot underscore Taiwan’s early border response that began

on the day China disclosed its first case.

Continuity of Health Care and Provision

Infection Control and Personal Protective Equipment (PPE)

According to WHO, enhancing infection control practices and distributing personal
protective equipment (PPE) are important actions during an early pandemic response [3]. During

the first 100 cases, PHAC evaluated domestic supplies of PPE, and began to conserve and
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coordinate supplies due to mounting market pressures [39]. Only later, after recognizing that
their stockpile was not adequate, Canadian companies were asked to adjust their production lines
to begin manufacturing PPE.

In contrast, Taiwan was active to bolster medical supplies very early in the pandemic.
Specifically for PPE, authorities halted their exports, acquired assembly lines to boost domestic
production, mobilized military personnel to assist manufacturers, and established a central
distribution system. Using a cloud computing system, it also developed a rationing system based
on national health insurance data [43] so that hoarding PPE could be avoided. This was no small
task. In order to ensure that the new application would not overwhelm the cloud, which normally

stored medical records, twenty new servers were set up by engineers in one day.

Mobilizing the Health Care System

Pandemic contingency plans that mobilize health systems, facilities and workers [3] may
be more complicated in countries like Canada, where the federal government has limited
authority for the management, delivery and organization of services. The federal PHAC did
trigger a P/T public health response plan. However, what resulted over the first 100 cases was a
patchwork of decentralized P/Ts responses, rather than quick, decisive and cohesive actions that
could have mitigated risk [44].

In contrast, Singapore’s Ministry of Health coordinated their COVID-19 activities
through centralized systems. At the onset of their response, they activated a crisis system that
enabled daily text messaging to the country, two-way communication channels with hospital
executives, epidemiologists and operational workgroups, and facilitated cross-hospital
information sharing [45]. Their hospital systems were prepared through routine mass infectious

crisis simulations that involved staff at every level [45].
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Communications

Finally, communications with the public on disruptions, sources and resources for
medical needs, and COVID-19 itself [3] was conducted largely by PHAC and P/T authorities.
Early in the pandemic, frequent press conferences often lacked clarity, problems of uniform
messaging between provinces and the federal government were noted, and releases of aggregate
case statistics were inconsistent in timing and details [46]. When questioned whether the federal
government should take a more proactive role in messaging and publishing data, Deputy Prime
Minister Chrystia Feeland responded that “Canada is not a highly centralized country” [46].

Singapore recognized social media’s contribution to information flow during SARS,
through its volume of utilization and ease of creating false narratives [47]. Since its first case,
Singapore’s government has provided daily updates from traditional platforms such as print,
broadcasts and town hall meetings, and more importantly, websites and social messaging
(WhatsApp, Twitter, Facebook, Telegram) [47]. WhatsAPP - due to high penetration — was
upgraded with artificial intelligence translation, easy sign up, fast updates and end-to-end data

encryption, to manage its increased demand and need to rapidly deploy information.

Beyond the First 100 Cases

As the pandemic progressed beyond the first 100 cases, Canadian officials began to look
towards more “techno-driven” approaches to control its spread. For example, one app named
“COVID Alert” was developed to inform citizens of possible exposures [48], but despite
protecting privacy its adoption was not widespread. Testing became more streamlined, with
many jurisdictions providing drive through facilities. International and provincial borders closed,

PPE production and supplies were bolstered, and societal measures were amplified. Canada’s
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later actions mimicked the very early interventions from southeast Asian countries, but continued

to be largely uncoordinated between provincial entities.

Implications

Canada’s early decentralized “human-driven” approach resulted in inefficient testing,
suboptimal disease containment and an inadequately mobilized health care system. These
observations have also been noted in other Western democracies who value protection of
individuals’ privacy, consensus building, and information sharing [7]. A coordinated “techno-
driven” approach offers several pragmatic advantages, but concerns about freedom and
individuals’ rights must be considered. For future pandemics, the challenge may be to
intentionally develop “techno-driven” approaches to assist with coordinated national responses

while protecting individuals’ privacies and freedoms.

Conclusions

Canada’s COVID-19 response during its first 100 cases could be characterized as
decentralized, uncoordinated, slow, and “human-driven”. In contrast, a number of southeast
Asian nations and jurisdictions that had wrestled with significant and recent pandemics
demonstrated early responses that were centralized, coordinated, rapid, comprehensive and
“techno-driven”. Although they shared borders with China, received high volume travel from
Wuhan, and/or became involved in the pandemic very early, their mortality rates miniscule to
Canada’s. To optimize future action, an early coordinated approach that is “techno-driven” could

be considered by Canadian public health officials.

https://preprints.jmir.org/preprint/20343 [unpublished, peer-reviewed preprint]



JMIR Preprints

10.

11.

Hansen et d

References

World Health Organization. Rolling updates on coronavirus disease (COVID-19). URL:
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/events-as-they-
happen. [Accessed 2020-04-15]

World Health Organization. Whole-of-Society Pandemic Readiness: WHO guidelines for
pandemic preparedness and response in the non-health sector. URL: https://www.who.int/
influenza/preparedness/pandemic/2009-0808 wos pandemic readiness final.pdf?ua=1.
Published July 2009. [Accessed 2020-04-01]

World Health Organization. Pandemic Influenza Preparedness and response: Phases 5-6
Pandemic. URL:
https://www.who.int/influenza/resources/documents/extract PIPGuidance09 phase5 6.p
df?ua=1. Published 2009. [Accessed 2020-04-01]

McCaw JM, Glass K, Mercer G, McVernon J. Pandemic controllability: a concept to
guide a proportionate and flexible operational response to future influenza pandemics. J
Public Health (Oxf) 2013; 36(1): 5-12. PMID: 23735960

Black AJ, Geard N, McCaw JM, McVernon J, Ross JV. Characterising pandemic severity
transmissibility from data collected during first few hundred studies. Epidemics 2017; 19:
61-73. PMID: 28189386

Government of Canada. Epidemiological summary of COVID-19 cases in Canada. URL:
https://www.canada.ca/en/public-health/services/diseases/2019-novel-coronavirus-

infection/health-professionals/epidemiological-summary-covid-19-cases.html. [Accessed
2020-04-01]

Kummitha RKR. Smart technologies for fighting pandemics: the techno- and human-
driven approaches in controlling the virus transmission. Gov Inf Q 2020. PMID:
32313361

Carter D, Stojanovic M, de Bruijn B. Revitalizing the Global Public Health Intelligence
Network (GPHIN). Online J Public Health Inform 2018; 10(1): e59. PMCID:
PMC6088030

Brewster M. Inside Canada's frayed pandemic early warning system and its COVID-19
response: The Global Public Health Intelligence Network was getting an overdue tech
upgrade when COVID-19 hit. CBC news. URL:
https://www.cbc.ca/news/politics/covid19-pandemic-early-warning-1.5537925.
[Accessed 2020-05-01]

McCall V. COVID-19 and artificial intelligence: protecting health-care workers and
curbing the spread. Lancet Digital Health 2020; 2(4): e166-e167. PMID: 32289116
Government of Canada. Government of Canada takes action on COVID-19. URL: https://

https://preprints.jmir.org/preprint/20343 [unpublished, peer-reviewed preprint]



JMIR Preprints

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Hansen et d

www.canada.ca/en/public-health/services/diseases/2019-novel-coronavirus-infection/
canadas-reponse/government-canada-takes-action-covid-19.html. [Accessed 2020-04-20]

Government of Canada. Federal/Provincial/Territorial Public Health Response Plan for
Biologic Event. URL: https://www.canada.ca/en/public-health/services/emergency-
preparedness/public-health-response-plan-biological-events.html. Published 2017-10-31.
[Accessed 2020-04-01]

Bai Y, Yao L, Wei T, et al. Presumed asymptomatic carrier transmission of COVID-19.
JAMA 2020; 323: 1406 - 1407. PMID: 32083643

Read J, Bridgen JRE, Cummings DAT, Ho A, Jewell CP. Novel coronavirus 2019-nCoV:
early estimation of epidemiological parameters and epidemic predictions.
medRxiv 2020.01.23.20018549; doi: https://doi.org/10.1101/2020.01.23.20018549

World Health Organization. Statement on the meeting of the International Health
Regulations(2005) Emergency Committee regarding the outbreak of novel coronavirus
(2019-nCOV). URL: https://www.who.int/news-room/detail/23-01-2020-statement-on-
committee-
regarding-the-outbreak-of-novel-coronavirus-(2019-ncov). Published 2020-01-23.
[Accessed 2020-04-01]

the-meeting-of-the-international-health-regulations-(2005)-emergenc

Linton NM, Kobayashi T, Yang Y, Katsuma H, Akhmetzhanov AR, Jung S, Yuan B, Kinoshita
Y, Nishiura H. Incubation period and other epidemiological characteristics of 2019 novel
coronavirus infections with right truncation: a statistical analysis of publicly available
case data. J Clin Med 2020; 9(2): e538. PMID: 32079150

BC Centre for Disease Control. COVID-19. URL:
http://www.bccdc.ca/health-info/diseases-conditions/covid-19. [Accessed 2020-04-15]

Government of Alberta. COVID-19 Info for Albertans. URL:

https://www.alberta.ca/coronavirus-info-for-albertans.aspx. Updated 2020-05-10.
[Accessed 2020-04-25]

Government of  Saskatchewan. Novel Coronavirus (COVID-19). URL:

https://www.saskatchewan.ca/government/health-care-administration-and-provider-
resources/treatment-procedures-and-guidelines/emerging-public-health-issues/2019-

novel-coronavirus. [Accessed 2020-04-15]

Government of Manitoba, COVID-19 Novel Coronavirus. URL:
https://manitoba.ca/covid19/. [Accessed 2020-04-15]

Government of Ontario. COVID-19. URL: https://covid-19.ontario.ca. [Accessed 2020-
04-01]

Government of Quebec. Situation of the Coronavirus (COVID-19) in Quebec. URL:

https://preprints.jmir.org/preprint/20343 [unpublished, peer-reviewed preprint]



JMIR Preprints

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Hansen et d

https://www.quebec.ca/en/health/health-issues/a-z/2019-coronavirus/situation-
coronavirus-in-quebec/. [Accessed 2020-04-01]

Ministere de la Santé et des Services Sociaux (MSSS) Québec. Coronavirus (COVID-
19). 2020. URL:

https://msss.gouv.qc.ca/professionnels/maladies-infectieuses/coronavirus-2019-ncov/.
[Accessed 2020-04-01]

Government of Nova Scotia. Novel Coronavirus (COVID-19): Government’s Response
to Covid-19. URL: https://novascotia.ca/coronavirus/. [Accessed 2020-04-01]

Government of New Brunswick. Office of the Chief Medical Officer of Health (Public
Health): Coronavirus. URL:
https://www?2.gnb.ca/content/gnb/en/departments/ocmoh/cdc/content/respiratory diseases
/coronavirus.html. [Accessed 2020-04-01]

Government of Prince Edward Island. COVID-19. URL:
https://www.princeedwardisland.ca/en/topic/covid-19. [Accessed 2020-04-01]

Government of Newfoundland and Labrador. COVID-19. URL:
https://www.gov.nl.ca/covid-19/. [Accessed 2020-04-01]

Government of Yukon. Information about COVID-19. URL: https://vukon.ca/covid-19.
[Accessed 2020-04-01]

Government of Northwest Territories. Health and Social Services: Coronavirus Disease
(COVID-19). URL: https://www.hss.gov.nt.ca/en/services/coronavirus-disease-covid-19
[Accessed 2020-04-15]

Tahirali J, Singh M, Ho S, Slaughter G. Coronavirus: Tracking Every Case of COVID-19
in Canada. CTV News. URL: https://www.ctvnews.ca/health/coronavirus/tracking-every-
case-of-covid-19-in-canada-1.4852102. [Accessed 2020-04-28]

Government of Canada. Interim national surveillance guidelines for human infection with
Coronavirus disease (COVID-19). URL:
https://www.canada.ca/en/public-health/services/diseases/2019-novel-coronavirus-

infection/health-professionals/interim-guidance-surveillance-human-infection.html.
[Accessed 2020-03-25]

Chung E. Why COVID-19 testing varies so much across Canada. CBC news. URL:
https://www.cbc.ca/news/health/covid-19-testing-variations-1.5520812. [Accessed 2020-
04-25]

Statista 2020. Cumulative number of coronavirus (COVID-19) tests conducted in South
Korea from January 23 to April 11, 2020. URL:

https://www.statista.com/statistics/1102818/south-korea-covid-19-test-total-number/.

https://preprints.jmir.org/preprint/20343 [unpublished, peer-reviewed preprint]



JMIR Preprints

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

Hansen et d

Published May 2020. [Accessed 2020-05-10]

Hasell J, Ortiz-Ospina E, Mathieu E, Richie H, Beltekian D, Mcdonald B, Roser M.
Coronavirus (COVID-19) Testing. URL: https://ourworldindata.org/covid-testing.
[Accessed 2020-05-01]

Kwon KT, Ko JH, Shin H, Sung M, Kim JY. Drive-through screening center for COVID-
19: a safe and efficient screening system against massive community outbreak. J Korean
Med Sci 2020 35(11): e123. PMID: 32193904

Pung F, Chiew CJ, Young BE, Chin S, Chen M, Clapham HE, et al. Investigation of
three clusters of COVID-19 in Singapore: implications for surveillance and response
measures. Lancet 2020; 395(10229):1039-1046. PMID: 32192580

Lau JT, Yang X, Tsui H, Kim JH. Monitoring community responses to the SARS
epidemic in Hong Kong: from day 10 to 62. J Epi Comm Health 2003; 57:864 — 870.
PMID: 14600111

Cowling Bj, Ali ST, Ng TW, Tsang TK, Li J, Fong MW, Liao Q, Kwan M, Lee SL, Chiu
SS, Wu JT, Wu P, Leung GM. Impact assessment of non-pharmaceutical interventions

against coronavirus disease 2019 and influenza in Hong Kong: an observational study.
Lancet Public Health 2020; 5(5): e279-288. PMID: 32311320

Aiello Rachel. Documents reveal glimpse into Canada’s early COVID-19 plans. CTV

news. URL: https://www.ctvnews.ca/health/coronavirus/documents-reveal-glimpse-into-
canada-s-early-covid-19-plans-1.4886560. [Accessed 2020-04-20]

Gostic K, Gomez AX, Mummah RO, Kucharski AJ, Lloyd-Smith JO. Estimated
effectiveness of symptom and risk screening to prevent the spread of COVID-19. eLife
2020; 9: 55570. PMID: 32091395

Blackwell T. “Nothing to do with discrimination”: Chinese-Canadian MDs urge everyone
returning from China to self-quarantine. National Post. URL:
https://nationalpost.com/news/toronto-area-doctors-urge-all-travellers-from-china-to-

voluntarily-enter-two-week-quarantine. Published 2020-02-27. [Accessed 2020-03-25]

Wang CJ, Ng CY, Brook RH. Response to COVID-19 in Taiwan: big data analytics, new
technology, and proactive testing. JAMA 2020; 323(14): 1341-1342. PMID: 32125371

Ngerng R. Taiwan’s digital response to Covid-19: impressive, but is privacy respected?
The News Lens. URL: https://international.thenewslens.com/article/133095. Published
2020-03-27. [Accessed 2020-04-20]

Tomlinson K, Roberston G. Ottawa had a playbook for a coronavirus-like pandemic 14
years ago. What went wrong? The Globe and Mail. URL:
https://www.theglobeandmail.com/canada/article-ottawa-had-a-playbook-for-a-

https://preprints.jmir.org/preprint/20343 [unpublished, peer-reviewed preprint]



JMIR Preprints Hansen et a

coronavirus-like-pandemic-14-vears-ago/. Published 2020-04-09. [Accessed 2020-04-20]

45. Vidyarthi AR, Bagdasarian N, Esmaili AM, Archuleta S, Monash B, Sehgal NL, Green A,
Lim A. Understanding the Singapore COVID-19 experience: implications for hospital
medicine. J Hosp Med 2020; 15(5): 281 — 283. PMID: 32379029

46. Ling J. Where Canada is falling short on its coronavirus communications. Maclean’s.
URL: https://www.macleans.ca/news/canada/canadas-mixed-messages-on-the-
coronavirus-outbreak/. Published 2020-03-19. [Accessed 2020-04-10]

47. Wong JEL, Leo YS, Tan CC. COVID-19 in Singapore — current experience: critical
global issues that require attention and action. JAMA 2020; 323(13): 1243 — 1244. PMID:
32077901

48. Government of Canada. Download COVID Alert today. URL: https://www.canada.ca/en/

public-health/services/diseases/coronavirus-disease-covid-19/covid-alert.html#a2.
[Accessed 2020-09-17]

https://preprints.jmir.org/preprint/20343 [unpublished, peer-reviewed preprint]



JMIR Preprints Hansen et al

Supplementary Files

https://preprints.jmir.org/preprint/20343 [unpublished, peer-reviewed preprint]


http://www.tcpdf.org

	Table of Contents
	Original Manuscript
	Supplementary Files

