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COVID-19 PANDEMIC

The global pandemic caused by the novel coronavirus, COVID-19, has overturned the stability of public
health systems and economies in countries all over the world. Much about the virus itself remains un-
known; the outbreak began in Wuhan, China, but its origins are still largely speculative. The predomi-
nant belief is that the virus was transferred to humans from bats, as a novel virus with 88% similarity with
COVID-19 [1]. The virus spread extremely quickly in comparison to similar diseases such as SARS and
no consensus has been reached for strategies of containment [2]. As such, despite World Health Organ-
ization guidelines, countries have been implementing independent responses that have broadly failed to
contain the pandemic [2]. These policies typically include quarantines, restricting travel, limiting public
gatherings, and expanding public health programs to accommodate an increased number of sick patients
and testing requirements [2]. With no end in sight, it is imperative for Canada to consider a wider vari-
ety of tactics to combat the virus altogether in addition to learning from outcomes in other countries. Al-
though researchers have produced many topic-focused findings concerning individual policies and sci-
entific recommendations, there is a lack of extensive reviews covering a wide range of data collected from
multiple countries on multiple pandemic response strategies. Such comprehensive review provides a
birds-eye, analytical approach to coordinating multiple sectors of governance within the realm of public
health, from mental health to elderly care homes.

REVIEW OF CANADA IN GLOBAL CONTEXT

In March of 2020, Canada faced a surge of unnecessary hospital visits in Toronto, which were largely due
to a lack of personal protective equipment, diagnostic testing, and proper protocol for community health
care providers [3]. While Canada has since adopted more widespread testing [4] and implemented meas-
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ures that were effective, these responses were delayed, and
the country is struggling to control the pandemic. As of
June 24, 2020, Canada’s case-fatality rate (8.29%) was
higher than that of both the global average (5.17%) and
the United States (5.17%), which holds the record for the
highest number of COVID-19 deaths [5]. Asian countries
initially suffered some of the worst effects of COVID-19.
These countries have comparatively optimistic case fatal-
ity rates despite their proximity to the first identified case
of the virus, larger and denser populations, and less pre-
pared health care systems as determined by the Global
Health Security Index (GHS Index) [6]. One notable ex-
ample is Singapore with a case-fatality rate as low as
0.06% [7].
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Photo: Locals use social distancing circles in the Trinity-Bellwoods park of

Toronto on a weekend during coronavirus pandemic in Ontario, Canada As COVID-19 became a global pandemic, each country
(purchased with a Standard Use License from: https://www.istockphoto.com/ adopted unique and speciﬁc policies to keep citizens safe
photo/trinity-bellwoods-park-of-toronto-during-pandem- . . o . R

ic-gm1245043358-363037303). Credit: By lavendertime on iStock. and maintain functioning economies. Non-pharmaceuti-

cal measures (testing, isolation, quarantine, contact trac-
ing, and physical distancing) were implemented to suppress the pandemic prior to the development of a
vaccine [8]. In this study, Canada was analyzed alongside six other countries: the United States, Spain,
Taiwan, Singapore, China, and South Korea under different topics. A basis for comparison was established
in that all countries were ranked high or upper-middle income according to the GHS Index, and all were
ranked in the top 12.3% of countries in the overall GHS Index [6]. All countries, except for China, were
in the top 35 out of 195 countries ranked by Gross Domestic Product (GDP) per capita, as measured by
Purchasing Power Parity (PPP) [9]. China was included in the study given that currently, it is assumed to
be the origin of COVID-19, and many studies looked to their first-hand experience with the novel coro-
navirus. These shared national characteristics showed that these countries had reasonably similar strug-
gles and public health systems in the context of the pandemic. Thus, recommendations drawn from these
countries are relevant to the future improvement of Canada.

It is hypothesized that Canada’s passive approach, relative to other nations, resulted in poorer outcomes
for its health care system, specifically, higher number of cases, COVID-19 related deaths, and lower test-
ing rates. It is also predicted that Canada had the same issue with protecting those in nursing homes as
those in the United States. The primary objective of this article is to conduct a self-assessment of Canada’s
response to the pandemic through topics of health care operations, pandemic policies, testing policies,
lessons from the SARS epidemic, early responses, public communications, mental health and school clo-
sures. This study will also incorporate and compare some international responses in the self-assessment.

We conducted a review regarding the preparedness and response of Canada during the COVID-19 pan-
demic. Articles were collected from the following research domains: PubMed, EMBASE, Google Scholar
and MEDLINE (Ovid). Article retrieval and data extraction were conducted in two areas: the response
and preparedness of six countries (United States (US), Spain, Taiwan, Singapore, China, and South Ko-
rea) as well as the response and preparedness of the Canadian health care system. We searched for all
journal articles using the following terms as keywords: “COVID-19, 2019-nCOV, SARS, testing, prepar-
edness, response, SARS-CoV-2, and coronavirus.” Moreover, news articles were retrieved using Google
News. Keywords used include “COVID-19, 2019-nCOV, preparedness, response, SARS, testing, SARS-
CoV-2 and coronavirus.

Initial screenings to determine eligibility of potential articles for inclusion primarily involved analysis of
article titles and abstracts. Articles that were deemed suitable for inclusion underwent a full-text review.
In this stage, we aimed to find articles that discussed the preparedness and response of the Canadian gov-
ernment as well as those of the United States (US), Spain, Taiwan, Singapore, China, and South Korea
during the pandemic. Given the various metrics that countries used to measure preparedness and respon-
siveness to the pandemic, we aimed to include articles that analyzed and measured the following: testing
policy, contract tracing surveillance, containment measures, lockdown procedures, public communica-
tion, hospital preparedness and management, and management in long-term care facilities. Only one un-
published study conducted in Thailand and one study conducted in Italy were included in the Mental
Health Section as they provided unique findings and insight into the psychological effects of the pandem-
ic. A full list of eligibility criteria is shown in Table 1.
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Table 1. Eligibility criteria for article selection

Incusion ExcLusion

Peer-reviewed and published works Non-English peer-reviewed studies, news articles and government
press releases

News articles

Government press releases

Peer-reviewed studies, articles and press releases that highlight any Peer-reviewed studies, data, news articles and government press releases
aspect of a countrys preparedness and response to the pandemic that are not from the following countries: Canada, United States (US),
Spain, Taiwan, Singapore, China and South Korea

Peer- reviewed studies, news articles and government press releases
from Canada

Peer-reviewed studies, news articles and government press releases
from the following countries: United States of Amerika, Spain, Taiwan,
Singapore, China, and South Korea

The following descriptive information was extracted from the included articles: title, abstract, country,
date of publication and types of preparedness and/or responsiveness highlighted in the article. Where
possible, data was further extracted to record quantitative measures such as number of cases, case-mor-
tality rate, number of tests and hospitalizations rates. Moreover, data was also extracted to record time-
lines of containment measures, lockdown procedures, case detection and testing policies, and logistical
changes in hospitals and long-term care facilities. Articles that were deemed eligible for full-text review
were retrieved and underwent data extraction, which was performed by all investigators using a shared
online document.

EFFECTIVE MEASURES
Healthcare Operations

Canadian hospitals have efficiently adapted to the numerous stresses brought by the pandemic. For in-
stance, Canadian hospitals have quickly restructured their emergency departments (ED) in order to fa-
cilitate an increase in health care delivery. A hospital in North York was able to completely reinvent its ED
and continue operations within 33 hours [10]. Likewise, rural hospitals restructured patient flow proto-
cols and built additional infrastructure for drastic patient increase that the smaller institutions were not
equipped to accommodate in normal circumstances [11].

Conversely, Long-Term Care (LTC) facilities haven't had the same fortune when responding to the pan-
demic. The most notable amount of cases (17.63%) and deaths (72.0%) can be seen in the 80 year-old
old+age group in Canada as seen in Figure 1 [12]. This is explained by previous studies, which have
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Figure 1. Photo: Graphic representation of age distribution of COVID-19 cases (n=101626) in Canada as of June
23,2020 [12].
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shown that those above the age of 65 and with pre-existing comorbidities are at a higher risk of death
[13,14]. However, there is also a considerably low percentage of admission to the ICU for this age group
in addition to higher death rates as seen in Figure 2 [12].
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Figure 2. Photo: Graphic representation of age distribution of COVID-19 cases hospitalized, admitted to ICU and
deceased in Canada as of June 23, 2020 [12].

Moreover, this increased risk of cases and deaths within the 80 year-old old + demographic can be attrib-
uted to the numerous inadequacies that plague LTC facilities. Weak regulations and budgetary constraints
have led to issues such as the lack of available rooms, poor working conditions and low quality of care
for its residents [15]. As a result of these issues, LTC facilities have had to recruit help from hospitals in
order to improve their quality of care. In one study, a hospital in Ontario was called in to intervene at a
nursing home that saw 12 deaths and 89 infected residents as well as 49 infected staff members [16]. The
partnering hospital was able to implement a four-phase plan (Table 2) that resulted in the stabilization
of the outbreak [16].

Table 2. Summary of the four-phase plan*

Engagement, relationship and trust-building — Involved listening to the LTC about the situation; working collaboratively to problem solve

Environmental scan, team-building and immediate response (first 72 hours) — Identified immediate needs such as clinical care, testing etc.; team
was constructed to execute emergency response; 15 patients sent to acute care hospital

Early phase response (next 7 days) — Mortality was at its peak; infrastructure built for palliative care, virtual care; residents were triaged and health
records were collected; nursing home staff were trained

Stabilization and transition phase (day 10 to present) — Outbreak was stabilizing; phase focused on alleviating staffing shortages, optimizing the
medical and psychiatric care of residents, and preparing the home for a transition back to more autonomous clinical care and management

*Adapted from [16].

Government coordination of responses

A flaw in the global response to COVID-19 was poor government coordination. This was demonstrated
within the geographic distribution of cases in the United States. A study had shown that the majority of
cases in the USA were concentrated within certain counties and states, with ten states accounting for ap-
proximately 70% of cases and 75% of deaths. The investigators concluded that since certain regions are
disproportionately affected by the pandemic, it is imperative that the government avoid blanket policies
and create geographically specific policies [17].

In contrast, various regions in Spain enacted different policies at different times. This led to worse results
than the USA, as seen by a simple comparison of case fatality rates: 3.9% in the USA and 11.0% in Spain
[7]. In Spain, Basque Country declared COVID-19 a public health emergency before any other region,
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and Catalonia asked for a complete shutdown of the region including restricting access to ports [18]. Ma-
drid, La Rioja, and Vitoria banned gatherings of over 1000 people and implemented social distancing
measures [18]. Although Spain’s health care system had initially coped well with the virus during the first
few weeks, the countrys state quickly deteriorated, leading to an increase of approximately 1000 cases a
day with the most affected regions being Basque Country, Catalonia, and Madrid [18]. Despite policies
implemented at the regional level, along with other factors [18], the lack of communication between lev-
els of government meant Spain’s response was staggered and ineffective. Based on the incidences in the
USA and Spain, it is important to implement both general policies that are implemented throughout the
entire country, like social distancing, as well as region-specific policies that encompass both virus hot-
spots and low-risk regions. To execute these policies, communication between different levels of govern-
ment must be prioritized and regional policymakers need to make informed judgment calls on the timing

VIEWPOINTS

and mandates of public health policies.

In comparison, Canada has had more success with the implementation of region-specific policies. The
Canadian government enacted policies at different times depending on how much the virus spread with-
in a given region. An example being that provinces closed their borders to interprovincial travel to pre-
vent the spread of the virus from tourists into geopolitical regions with very few cases [19]. This allowed
some provinces to reopen businesses, parks, and tourist attractions earlier than others as they were not
impacted by the high infection rates in provinces such as Ontario and Quebec. School closures were also
enacted at different dates at the community level, as well each school board was encouraged to devise in-
dividual reopening plans as appropriate [20]. Seeing these events, Canada has been able to create gener-
al and region-specific policies that allow different regions to respond effectively to the pandemic.

AREAS OF IMPROVEMENT
Early responses

Canada’s unperturbed approach to the COVID-19 pandemic likely exacerbated its impacts more than
necessary. In early simulations, the COVID-19 pandemic was shown to be highly responsive to early vig-
orous testing combined with close surveillance on human-to-human transmission [21], and intensified
surveillance of imported cases can drastically reduce the probability of sustained transmission and the
occurrence of an outbreak [22]. In addition, widespread testing before an epidemic outbreak can reduce
the size of the entire epidemic and slight changes in the rate of testing can have sizable effects on the ep-
idemic curve [23]. However, Canada faced difficulties in maintaining a high testing rate likely due to a
shortage of laboratory supplies and logistic unpreparedness for the large testing capacity [24,25]. A “dip,”
or decrease, in the testing rate before returning to the initial rate was seen in Figure 3 [5] (Testing Policies
section). This demonstrated a need for the stockpile of these essential supplies or a more readily-availa-
ble supplier in preparation for epidemics.

Furthermore, Canada was relatively delayed in implementing lockdown procedures and facemask rec-

ommendations:

. Ontario announced lockdown procedures on March 17 [26], comparatively late to when WHO
announced COVID-19 as a worldwide pandemic on March 11 [27].

. As early as February, numerous Asian officials recommended wearing face masks as a means of

self-protection, whereas recommendations in Canada were given at a much later date [28]. The
Chief Public Health Officer advised Canadians to wear a non-medical face mask on April 6 in
locations where social distancing is difficult to maintain [29].

. On April 17, the Minister of Transport announced measures requiring all air passengers to have
a non-medical mask or face coverings during travel and came into effect on April 20, 2020 [30].

These delayed actions suggested that Canada was not diligent in taking action during the early stages of
the pandemic which may have been crucial in drastically reducing viral transmission. Further research
using newly available data on COVID-19 can more accurately predict the effectiveness of early mass in-
terventions. More definitive studies exploring the benefits of early enactment of lockdown and social dis-
tancing is also required in addition to mass testing and surveillance. Nevertheless, the possible advantag-
es of early mass interventions are worth researching as it might be the key to reducing societal interactions
and financial costs of arresting the economy.

In the evaluation on China, it was concluded that governments can adopt the Tri-Component Strategy
(identifying sources of infection, the path of transmission, and vulnerable individuals) for any infectious
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Figure 3. Photo: Graphic representation of tests conducted per new confirmed case
from January 2 to August 5, 2020 in South Korea, United Kingdom, Taiwan and
Canada. Tests are taken as rolling 7-day averages [5].
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Figure 4. Positive COVID-19 tests per death in April 2020 [37].
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Figure 5. Photo: Graphic representation of daily COVID-19 tests per thousand people
from March 13 to June 23, 2020 in Canada, South Korea, and Taiwan. Tests are taken

as 7-day rolling averages [5].
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disease without understanding its bi-
ology [21]. At the time of publication
on March 2, 2020, this strategy was
used by the Chinese government to
successfully control the pandemic ac-
cording to the same article. Com-
bined with an existing Research and
Development Blueprint from WHO
[8] that entails rapid response activi-
ties, any passivity in times of a global
pandemic is unjustifiable.

Testing policies

As previously mentioned, testing is a
crucial early response that Canada
did not diligently utilise until months
into the pandemic. Two main types of
testing are currently available: viral
DNA detection and serological tests.
Serological tests are still being devel-
oped for time efficiency, and viral
DNA detection using PCR testing is
also relatively new and the sensitivity
is not yet known with 09% chance to
detect the virus on day 1 of infection
and a 38% chance of a false-negative
on day 5 of infection [31,32]. Despite
its flaws, viral DNA detection is the
primary testing method in Canada.
Another area of concern is the passiv-
ity of testing. The first testing device
was approved at the end of March
2020 and was slowly made available
to the public [33]. Testing was also
initially limited to individuals who
had contact with confirmed cases or
recommended by a physician after
presenting with at least one symptom
of COVID-19 [34].

South Korea was acknowledged as
one of the successful examples in
controlling the pandemic due to tac-
tics of vigorous testing and case trac-
ing [35]. Since the beginning of the
pandemic, asymptomatic individuals
could be tested beginning as early as
late-January [36]. As a result, they
observed 46 cases per death in April,
where a higher case per death rate in-
dicates effective use of testing to lo-
cate active cases. Meanwhile, Canada
had 23 cases/death (Figure 4) [37].
Taiwan is another region recognized
for their success in staging early inter-
ventions. Taiwan’s testing rate per
confirmed case was on par with
South Korea (Figure 3) [5]. However,
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the overall trend of testing rate per thousand people in Canada was significantly above Korea and Taiwan
(Figure 5) [5]. This implied Canada was not testing efficiently to identify active cases, even though test-
ing was being done at a higher rate. In assessing Canada’s testing policies with Taiwan and South Korea,
Canada could benefit from less stringent case identification strategy, accuracy, and most importantly, ur-
gency to gain control over the rising number of cases. In the future earlier testing of asymptomatic indi-
viduals are needed in Canada in addition to an increased number of testing centres.

Lessons from the SARS epidemic

The COVID-19 pandemic has greatly surpassed the global impact of the SARS epidemic of 2003 [38].
SARS, also known as SARS-CoV, is a viral respiratory illness that was first reported in February 2003 in
Asia and which spread to over 24 countries over a few months, including Canada [38]. SARS and COV-
ID-19 share approximately 79.6% similarity [39].

Although Canada has had experience responding to a similar epidemic (SARS), the countrys response
has demonstrated inadequacy in preventing unnecessary hospital visits, research funding and supervision
of unreliable media reports. According to the Learning from SARS report by David Naylor and other Can-
ada’s top epidemic control experts, about 80% of Dr Naylor's recommendations were implemented [40,41].
Positive changes that were implemented during COVID-19 include increased communication and col-
laboration between the federal and provincial governments, construction of negative pressure rooms in
hospitals and using PPEs that employees are familiar with [42]. A comparison of the SARS pandemic re-
sponses and COVID-19 response is presented in Table 3 [42]. However, Canada was not able to enact
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Tahle 3. Differences between 2003 and 2020 in preparedness for a novel coronavirus at a large academic hospital (Sunnybrook

Hospital) in Toronto, Canada*

2003: SARS m Toronto 2020: COVID-19 Toronto case

Public health structures and infrastructures:

Adequate funding and human resources No Yes

Protocols for information sharing among different levels of government No Yes

Link between public health and hospitals Weak, fragmented, Coordination and information
uncoordinated sharing present

Rapid and accurate diagnostic testing: No Yes

IPAC program structure and related hospital program:

ICP staffing level

Understaffed: 3 ICPs for 1257
total beds (0.23 ICP/100 beds)

Adequate: 13 ICPs for 1355
total beds (0.96 ICP/100 beds)

ICP certification (Certification Board of Infection Control and Epidemiology)

Not universal

Required

Occupational Health & Safety

Disconnected from IPAC

Coordinated with IPAC

IPAC administrative controls:

Syndromic triage in ED No Yes
Febrile respiratory illness surveillance No Yes
Isolation of all patients with acute respiratory symptoms No Yes
Awareness of super-spreading events and individuals No Yes
Minimizing AGMP and protected intubation policies No Yes
Hand hygiene program: No Yes
Healthy Workplace Policy (work restrictions for HCWs with acute infectious ~ No Yes
symptoms)

Presence of a pandemic plan No Yes
Engineering and environmental controls:

Number of airborne infection isolation room 20 (0 in ED) 46 (8 in ED)

ED infrastructure

Shared air system;
no protective barrier at triage

Isolated air system with negative
pressure in each zone;
protective barrier at triage

Terminal disinfection completed twice at patient discharge for high-conse- No Yes
quence pathogen

Personal protective Equipment (PPE):

Regular N95 fit-testing of HCWs No Yes
Clear recommendation on PPE for any novel high-consequence pathogen No Yes

IPAC - infection prevention and control, ICP - infection prevention and control professional, AGMP - aerosol-generating medical procedure, HWC

— healthcare worker, ED - emergency department.
*Adapted from [42].
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such measures to the needed level according to Naylor, resulting in an overwhelming number of cases
being treated in hospitals and a cascade of unnecessary visits [13,41]. Another deficiency was too little
funding into biomedical research. Despite recommendations, research and development funding as a
whole had decreased since 2001, accounting for only 1.553% of Canada’s total GDP [43]. Compared to
other members of the G7 (informal organization with 7 of the world’s most advanced economies), Can-
ada is second last in this regard, with only Italy spending less on research and development [43]. The
Scientific Advisory Group assembled by the WHO also outlined urgent research gaps that must be ad-
dressed for the resolution of the COVID-19 pandemic [8]. The importance of addressing these gaps is to
allow rapid sharing of information so that everyone can have a better understanding of COVID-19, ena-
ble policy makers to make optimal decisions, and allow medical professionals to be informed of the new-
est information. Therefore, Canada should focus on allocating more funding for biomedical research as
it is crucial in controlling the pandemic and should aim to become a leading member of research inter-

wn
—
Z
O
o
=
=
>

nationally.

Lastly, public reaction towards the SARS epidemic underscores the importance of preventing unneces-
sary fear and panic. In fact, Toronto and its Southeast Asian communities were the subjects of sensation-
al and vastly misleading media articles that aimed to grab its readers’ attention. Asian businesses suffered
and the overdramatized media headlines drew attention from important health information [44]. The FBI
warned racist hate crimes were on the rise and yet horrific crimes such as the stabbing of an Asian fami-
ly that included two children under the age of 6 occurred due to fear of contracting the virus [45]. It is
essential to educate the public in regards to the stigma towards East Asians through campaigns and sup-
port groups. If used effectively, the media would otherwise be extremely useful for medical professionals
to rapidly distribute key information and positivity. By preventing the dissemination of false information,
it is possible to mitigate the hysteria that usually accompanies these events. Other examples included
panic buying of face masks and hand sanitizers that resulted in a shortage for health care providers. Al-
though a mass hysteria caused by the media experienced during the SARS epidemic was avoided, similar
reactions of fear and anxiety are observed now. Hence, the social repercussions are a reminder for poli-
cymakers to create preventative measures for the emotional consequences of a pandemic.

Mental health

Mental health is an emotional consequence of priority and concern during the COVID-19 pandemic in
multiple countries. A research team at Chiang Mai University found that 44 of 80 suicide attempts in April
in Thailand were related to the impacts of the economic challenges of the pandemic [46]. In Canada, a
national survey of 1002 participants conducted by the Centre for Addiction and Mental Health showed
21.50% experienced moderate to severe anxiety, 21.20% felt depressed, and 24.70% engaged in binge
drinking [47]. Statistics Canada also reported 88% of individuals experienced at least one symptom of
anxiety [48]. Anxiety was associated with financial stress, employment impacts and employment expo-
sure to the virus. Asians were also less likely to receive mental health care due to perceived discrimina-
tion, which creates more mental distress to Asians suffering from mental health crisis as a result of racism
during the pandemic [49,50]. The Asian Pacific Policy and Planning Council & Chinese for Affirmative
Action reported that in the United States alone in the first two weeks since March 19, 2020 there were
1135 cases of discrimination and harassment against Asian Americans [51]. This is due to the notion that
those of the Asian race may have the coronavirus. Moreover, a mental health gap is established between
Asians and other races as a result of discrimination during COVID-19 [49,50]. Asians are also less likely
to receive mental health care due to the negative stigma towards mental health in Asian communities [52],
which creates more mental distress to Asians suffering from mental health crisis as a result of racism dur-
ing the pandemic.

In rapid article reviews and clinical studies, low psychological well-being and/or increased symptoms of
anxiety, depression, and poor sleep quality were associated with students, health care workers, the female
gender, poor self-rating of personal health, COVID-19 patients and patient relatives [53-55]. Two of the
reviewed studies reported as high as 96.2% of 714 patients (hospitalized but stable) presented posttrau-
matic syndrome symptoms (PTSS). This included one descriptive study on alleviating anxiety and de-
pression levels that found pandemic information and preventative health measures, such as proper hand
hygiene, could have an effect [53]. Statistical results from reviewed studies varied greatly, but the overall
trends remained consistent. On another note, a positive correlation was seen between longer times spent
in quarantine and negative impacts on mental health in Italy [56]. This confirmed the importance of min-
imizing pandemic impacts and in turn, quarantine times.
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Most efforts of mental health care took the form of online or over-the-phone services that provide pro-
fessional support to combat stress, anxiety, and loneliness. Some efforts to lessen the mental impacts of
the pandemic were seen through releases by governments and the World Health Organization to reduce
the stigma surrounding those being treated for COVID-19 and resources to cope with feelings such as
stress, anxiety, and isolation during the pandemic [57]. There have also been efforts through releases by
prominent figures and institutions to try and combat targeted racism as a result of COVID-19 [58]. How-
ever, there was insufficient data measuring the success of these initiatives thus researchers also recom-
mended testing such initiatives to evaluate their success. Current evidence calls for a great need for evi-

dence-based research on the development of mental health care initiatives as well as preventative and
treatment measures. It also called for a need for further research on the effect public communications sent
out by governments and organizations had on the mental health of those in quarantine. Research on these
topics will help institutions be more prepared in the event of another public health crisis in the future.
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School closures

Studies are inconclusive on whether closing schools helped control the pandemic. There was compelling
evidence that school closure reduced transmission of influenza, but it was most effective under conditions
of low transmission and higher rate of infection among children [59]. In contrast, modelling studies
showed that school closures alone reduced just 2%-4% of total deaths [59]. Transmission between school
children was also low in the classroom [60]. For COVID-19, young children below the age of 10 only
account for 1% of symptomatic cases [59]. Although no official data can be found on school closures dur-
ing COVID-19, Taiwan is praised for its success in controlling the COVID-19 pandemic and was one of
few regions that promoted local temporary class closures and avoided mass school closures [61]. More
data and quality research are required on the effectiveness of widespread school closures. Additionally,
the long-term academic and mental health impacts of online school are unknown. Government officials
should look to modified interventions in schools to reduce social disruptions and financial burdens.

CONCLUSION

Canada’s response to COVID-19 was lacking in several vital areas which was evidenced by its negligence
of LTC homes, lack of a robust testing strategy, insufficient medical resources, ineffective communications
with the public, and underfunding of biomedical research. As a consequence of these deficiencies, com-
bined with the nation’s delayed pandemic measures to protect the health of the public, Canada may have
missed a crucial opportunity to contain the spread of the virus in its early stages. In addition, the mental
health of health care workers and vulnerable individuals has been labeled a concern and further investi-
gation on mental health interventions is needed. As this study puts forward evidence that the Canadian
government was not fully prepared for this pandemic, we proposed areas of further research on early re-
sponse plans and their effects for Canada. This included but was not limited to the effectiveness of mass
school closures and international border closures on reducing viral transmission, region-specific pandem-
ic controls, as well as the importance of timing for testing and case tracing. Early responses are also a very
cost-efficient and time-efficient way to take control of a pandemic. To avoid unnecessary and exacerbat-
ed outcomes, early response is an important topic of research.

This research, however, is subject to several limitations. First, there was a limited amount of previous re-
search in the field. Fortunately, most of the scientific articles are made open access for rapid research.
Second, the findings may not be entirely applicable to other countries as it is tailored to Canada. Third,
as this paper was written in the midst of the COVID-19 pandemic, information regarding active cases,
mortality rates and testing rates are based on data that is continuously being updated. This puts in ques-
tion the reliability of certain sources and their ability to present accurate data and statistics as the pan-
demic moves forward. Additionally, the origin of information used by each source to present data must
be dependable. Known credible sources were used to support our claims, however, not all sources were
peer-reviewed. Lastly, no ethical issues were present as this study was entirely based on published data.
This paper should act as a starting point for more comprehensive and academic research on COVID-19
responses.

www.jogh.org ® doi: 10.7189/jogh.10.0203104 9 DECEMBER 2020 ¢ VOL. TONO. 2 » 0203104



Acknowledgements: Mentorship support and external peer review provided by Nexus Laboratories Inc.
Funding: None.

Authorship: Title and abstract screening, as well as all searches, were conducted by five investigators (AA, AM,
AY, MM, & SP) independently. Searches on international responses were conducted by several investigators (AM,
MM, SK, SL & SY). Six authors (AA, AM, AY, SP, SY & MM) fortified the credibility and coherence of this paper.
Meetings were convoked to resolve differences in opinion and the lead investigator (AY) was consulted to arbitrate
all disagreements.

Competing interests: The authors completed the ICMJE Unified Competing Interest form (available upon request
from the corresponding author), and declare no conflicts of interest.

VIEWPOINTS

1 Zu ZY, Jiang MD, Xu PP, Chen W, Ni QQ, Lu GM, et al. Coronavirus Disease 2019 (COVID-19): A Perspective from Chi-
na. Radiology. 2020;296:E15-E25. Medline:32083985 doi:10.1148/radiol.2020200490

2 Yenel S, Bernes T, Brozus L, Hatuel-Radoshitzky M, Heistein A, Greco E, et al. Challenges of Global Governance Amid
the COVID-19 Pandemic (pp. 26-28, Rep.). Council on Foreign Relations. 2020. Available: https://www.cfr.org/report/
challenges-global-governance-amid-covid-19-pandemic. Accessed: 14 October 2020.

3 Lin M, Beliavsky A, Katz K, Powis JE, Ng W, Williams V, et al. What can early Canadian experience screening for COV-
ID-19 teach us about how to prepare for a pandemic? CMAJ. 2020;192:E314-E318. Medline:32144097 doi:10.1503/
cmaj.200305

4 Detsky AS, Bogoch II. COVID-19 in Canada: Experience and Response. JAMA. 2020;324:743-44. Medline:32790824
doi:10.1001/jama.2020.14033

5 Roser M, Ritchie H, Ortiz-Ospina E. Our World in Data. 2015. Available: https://ourworldindata.org/internet. Accessed:
14 October 2020.

6 Cameron E, Nuzzo J, Bell J, Nalabandian M, O’Brien J, League A, et al. Global Health Security Index Building Collective
Action and Accountability. Ghsindex.org. 2020. Available: https://www.ghsindex.org/wp-content/up-
loads/2020/04/2019-Global-Health-Security-Index.pdf. Accessed: 14 October 2020.

7 Mortality Analyses - Johns Hopkins Coronavirus Resource Center. Johns Hopkins Coronavirus Resource Center. 2020.
Available: https://coronavirus jhu.edu/data/mortality. Accessed: 19 July 2020.

8 Bedford J, Enria D, Giesecke J, Heymann DL, Thekweazu C, Kobinger G, et al. COVID-19: towards controlling of a pan-
demic. Lancet. 2020;395:1015-8. Medline:32197103 doi:10.1016/S0140-6736(20)30673-5

9 GDP per Capita. Worldometer. Available: http://www.worldometers.info/gdp/gdp-per-capita/. Accessed: 14 October 2020.

10 Mohindra R, Atlin C, Moran C, Shook A, Ennis A, Page J, et al. Coronavirus disease—2019 assessment zone: A commu-
nity hospitals rapid response to a novel infectious pandemic. CJEM. 2020. Online ahead of print. Medline:32381130
doi:10.1017/cem.2020.391

11 Patey C, Asghari S, Norman P, Hurley O. Redesign of a rural emergency department to prepare for the COVID-19 pan-
demic. CMA]J. 2020;192:E518-E520 Medline:32317277 doi:10.1503/cmaj.200509

12 Public Health Agency of Canada. Epidemiological summary of COVID-19 cases in Canada. Canada.ca. 2020. Available:
https://health-infobase.canada.ca/covid-19/epidemiological-summary-covid-19-cases.html. Accessed: 14 October 2020.

13 Liu Y, Mao B, Liang S, Yang J-W, Lu H-W, Chai Y-H, et al. Association between age and clinical characteristics and out-
comes of COVID-19. Eur Respir J. 2020;55:2001112. Medline:32312864 doi:10.1183/13993003.01112-2020

14 Esteve A, Permanyer I, Boertien D, Vaupel JW. National age and coresidence patterns shape COVID-19 vulnerability.
Proc Natl Acad Sci U S A. 2020;117:16118-20. Medline:32576696 doi:10.1073/pnas.2008764117

15 Béland D, Marier P COVID-19 and Long-Term Care Policy for Older People in Canada. J Aging Soc Policy. 2020;32:358-
64. Medline:32419658 doi:10.1080/08959420.2020.1764319

16 Stall NM, Farquharson C, Fan-Lun C, Wiesenfeld L, Loftus CA, Kain D, et al. A Hospital Partnership with a Nursing
Home Experiencing a COVID -19 Outbreak: Description of a Multiphase Emergency Response in Toronto, Canada. J
Am Geriatr Soc. 2020;68:1376-81. Medline:32441770 doi:10.1111/gs. 16625

17 Michel N. Policymakers Should Adapt COVID-19 Responses to the Evidence. The Heritage Foundation. Available: https://
www.heritage.org/public-health/report/policymakers-should-adapt-covid-19-responses-the-evidence. Accessed: 14 Oc-
tober 2020.

18 Legido-Quigley H, Mateos-Garcia JT, Campos VR, Gea-Sanchez M, Muntaner C, Mckee M. The resilience of the Spanish
health system against the COVID-19 pandemic. Lancet Public Health. 2020;5:e251-e252. Medline:32199083 doi:10.1016/
$2468-2667(20)30060-8

19 Government of Canada GAC. COVID-19 and travel: Crossing provincial and territorial borders. Government of Canada,
Global Affairs Canada. 2020. Available: https://travel.gc.ca/covid-19-provinces-territories. Accessed: 14 October 2020.

20 Archived - Approach to reopening schools for the 2020-2021 school year. Ontario.ca. 2020. Available: https://www.on-
tario.ca/page/approach-reopening-schools-2020-2021-school-year. Accessed: 14 October 2020.

21 Chen X, Yu B. First two months of the 2019 Coronavirus Disease (COVID-19) epidemic in China: real-time surveillance
and evaluation with a second derivative model. Glob Health Res Policy. 2020;5:7. Medline:32158961 doi:10.1186/
s41256-020-00137-4

REFERENCES

DECEMBER 2020 ¢ VOL. 10 NO. 2 « 0203104 10 www.jogh.org ® doi: 10.7189/jogh.10.0203104


https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32083985&dopt=Abstract
https://doi.org/10.1148/radiol.2020200490
https://www.cfr.org/report/challenges-global-governance-amid-covid-19-pandemic
https://www.cfr.org/report/challenges-global-governance-amid-covid-19-pandemic
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32144097&dopt=Abstract
https://doi.org/10.1503/cmaj.200305
https://doi.org/10.1503/cmaj.200305
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32790824&dopt=Abstract
https://doi.org/10.1001/jama.2020.14033
https://ourworldindata.org/internet
https://www.ghsindex.org/wp-content/uploads/2020/04/2019-Global-Health-Security-Index.pdf
https://www.ghsindex.org/wp-content/uploads/2020/04/2019-Global-Health-Security-Index.pdf
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32197103&dopt=Abstract
https://doi.org/10.1016/S0140-6736(20)30673-5
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32381130&dopt=Abstract
https://doi.org/10.1017/cem.2020.391
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32317277&dopt=Abstract
https://doi.org/10.1503/cmaj.200509
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32312864&dopt=Abstract
https://doi.org/10.1183/13993003.01112-2020
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32576696&dopt=Abstract
https://doi.org/10.1073/pnas.2008764117
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32419658&dopt=Abstract
https://doi.org/10.1080/08959420.2020.1764319
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32441770&dopt=Abstract
https://doi.org/10.1111/jgs.16625
https://www.heritage.org/public-health/report/policymakers-should-adapt-covid-19-responses-the-evidence
https://www.heritage.org/public-health/report/policymakers-should-adapt-covid-19-responses-the-evidence
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32199083&dopt=Abstract
https://doi.org/10.1016/S2468-2667(20)30060-8
https://doi.org/10.1016/S2468-2667(20)30060-8
https://www.ontario.ca/page/approach-reopening-schools-2020-2021-school-year
https://www.ontario.ca/page/approach-reopening-schools-2020-2021-school-year
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32158961&dopt=Abstract
https://doi.org/10.1186/s41256-020-00137-4
https://doi.org/10.1186/s41256-020-00137-4

22 Thompson RN. Novel Coronavirus Outbreak in Wuhan, China, 2020: Intense Surveillance Is Vital for Preventing Sus-
tained Transmission in New Locations. J Clin Med. 2020;9:498. Medline:32054124 doi:10.3390/jcm9020498

23 Zlati¢ V, Barjasic I, Kadovi¢ A, Stefancic H, Gabrielli A. Bi-stability of SUDR K model of epidemics and test kits applied
to COVID-19. Nonlinear Dyn. 2020;101:1-8. Medline:32839639 doi:10.1007/s11071-020-05888-w

24 Stone L, Weeks C. Doug Ford calls Ontario’s low coronavirus testing rate ‘unacceptable’. The Globe and Mail. 2020.
Available: https://www.theglobeandmail.com/canada/article-doug-ford-calls-ontarios-low-testing-rate-unacceptable/. Ac-
cessed: 14 October 2020.

25 Semple J. Rare look inside Toronto COVID-19 lab reveals equipment shortages and delays. Global News. Global News;
2020. Available: https://globalnews.ca/news/6979440/canada-covid-19-testing-process/. Accessed: 14 October 2020.

26 Ontario Enacts Declaration of Emergency to Protect the Public. Ontario Newsroom. 2020. Available: https://news.on-

REFERENCES

tario.ca/en/release/56356/ontario-enacts-declaration-of-emergency-to-protect-the-public. Accessed: 16 October 2020.
27 Cucinotta D, Vanelli M. WHO Declares COVID-19 a Pandemic. Acta Biomed. 2020;91:157-160. Medline:32191675
28 Feng S, Shen C, Xia N, Song W, Fan M, Cowling BJ. Rational use of face masks in the COVID-19 pandemic. Lancet Respir
Med. 2020;8:434-6. Medline:32203710 doi:10.1016/52213-2600(20)30134-X
29 Chase S. Theresa Tam offers new advice: Wear a non-medical face mask when shopping or using public transit. The
Globe and Mail. 2020. Available: https://www.theglobeandmail.com/canada/article-tam-offers-new-advice-wear-a-non-

VIEWPOINTS

medical-mask-when-shopping-or-using. Accessed: 14 October 2020.

30 Transport Canada. New measures introduced for non-medical masks or face coverings in the Canadian transportation
system. Canada.ca. Government of Canada. 2020. Available: https://www.canada.ca/en/transport-canada/news/2020/04/
new-measures-introduced-for-non-medical-masks-or-face-coverings-in-the-canadian-transportation-system.html. Ac-
cessed: 14 October 2020.

31 Jones H. The importance of diagnostic testing for COVID-19. Infectious Diseases Hub. 2020. Available: https://www.id-
hub.com/2020/04/02/the-importance-of-diagnostic-testing-for-covid-19/. Accessed: 14 October 2020.

32 Kucirka LM, Lauer SA, Laeyendecker O, Boon D, Lessler J. Variation in False-Negative Rate of Reverse Transcriptase Pol-
ymerase Chain Reaction—Based SARS-CoV-2 Tests by Time Since Exposure. Ann Intern Med. 2020;173:262-7. Med-
line:32422057 doi:10.7326/M20-1495

33 Health Canada. Government of Canada. Canada.ca. / Gouvernement du Canada; 2020. Available: https://www.canada.
ca/en/health-canada/services/drugs-health-products/covid19-industry/medical-devices/authorized/list. html. Accessed:
14 October 2020.

34 Coronavirus Disease. 2019 (COVID-19) — PCR. Public Health Ontario. Available: https://www.publichealthontario.ca/
en/laboratory-services/test-information-index/covid-19. Accessed: 14 October 2020.

35 Lee S, Hwang C, Moon MJ. Policy learning and crisis policy-making: quadruple-loop learning and COVID-19 respons-
es in South Korea. Policy Soc. 2020;39:363-81. doi:10.1080/14494035.2020.1785195

36 Lee D, Lee J. Testing on the move: South Korea’s rapid response to the COVID-19 pandemic. TRIP. 2020;5:100111.
doi:10.1016/j.trip.2020.100111

37 Cain P What does doing enough coronavirus testing look like? Here’s a number to watch. Global News. 2020. Available:
https://globalnews.ca/news/6841144/enough-coronavirus-testing-number-to-watch/. Accessed: 26 April 2020.

38 SARS. Centers for Disease Control and Prevention. 2017. Available: https://www.cdc.gov/sars/index.html. Accessed: 14
October 2020.

39 Zhou P, Yang X-L, Wang X-G, Hu B, Zhang L, Zhang W, et al. A pneumonia outbreak associated with a new coronavirus
of probable bat origin. Nature. 2020;579:270-3. Medline:32015507 doi:10.1038/s41586-020-2012-7

40 Webster PC. Can Canada reckon with its health costs? Lancet. 2012:;380:875-6. Medline:22966493 doi:10.1016/50140-
6736(12)61490-1

41 Webster P Canada and COVID-19: learning from SARS. Lancet. 2020;395:936-7. Medline:32199479 doi:10.1016/
S0140-6736(20)30670-X

42 Marchand-Senécal X, Kozak R, Mubareka S, Salt N, Gubbay JB, Eshaghi A, Allen V, Li Y, Bastien N, Gilmour M, Ozaldin
O, Leis JA. Diagnosis and Management of First Case of COVID-19 in Canada: Lessons applied from SARS. Clin Infect
Dis. 2020;71:2207-10. Medline:32147731 doi:10.1093/cid/ciaa227

43 Science funding in Canada — statistics. Canadian Association for Neuroscience. Available: https://can-acn.org/sci-
ence-funding-in-canada-statistics/. Accessed: 14 October 2020.

44 Muzzatti SL. Bits of Falling Sky and Global Pandemics: Moral Panic and Severe Acute Respiratory Syndrome (SARS). Illn
Crisis Loss. 2005;13:117-28. doi:10.1177/105413730501300203

45 Gover AR, Harper SB, Langton L. Anti-Asian Hate Crime During the COVID-19 Pandemic: Exploring the Reproduction
of Inequality. Am J Crim Justice. 2020;45:1-21. Medline:32837171 doi:10.1007/s12103-020-09545-1

46 Almendral A. The Dark Side of Thailand’s Coronavirus Success. Npr.org. 2020. Available: http://www.npr.org/sections/
goatsandsoda/2020/06/16/874198026/the-cost-of-thailands-coronavir us-success-despair-and-suicide. In press. Ac-
cessed: 14 October 2020.

47 Despite less anxiety and worry about COVID-19, Canadians report sustained rates of loneliness and depression. CAMH.
2020. Available: http://www.camh.ca/en/camh-news-and-stories/canadians-report-sustained-rates-of-loneliness-an d-de-
pression. Accessed: 17 June 2020.

48 Canadians’ mental health during the COVID-19 pandemic. Statistics Canada. 2020. Available: https://www150.statcan.
gc.ca/nl/daily-quotidien/200527/dq200527b-eng.htm. Accessed: 27 May 2020.

www.jogh.org ® doi: 10.7189/jogh.10.0203104 11 DECEMBER 2020 ¢ VOL. TONO. 2 » 0203104


https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32054124&dopt=Abstract
https://doi.org/10.3390/jcm9020498
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32839639&dopt=Abstract
https://doi.org/10.1007/s11071-020-05888-w
https://news.ontario.ca/en/release/56356/ontario-enacts-declaration-of-emergency-to-protect-the-public
https://news.ontario.ca/en/release/56356/ontario-enacts-declaration-of-emergency-to-protect-the-public
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32191675&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32203710&dopt=Abstract
https://doi.org/10.1016/S2213-2600(20)30134-X
https://www.theglobeandmail.com/canada/article-tam-offers-new-advice-wear-a-non-medical-mask-when-shopping-or-using
https://www.theglobeandmail.com/canada/article-tam-offers-new-advice-wear-a-non-medical-mask-when-shopping-or-using
https://www.canada.ca/en/transport-canada/news/2020/04/new-measures-introduced-for-non-medical-masks-or-face-coverings-in-the-canadian-transportation-system.html
https://www.canada.ca/en/transport-canada/news/2020/04/new-measures-introduced-for-non-medical-masks-or-face-coverings-in-the-canadian-transportation-system.html
https://www.id-hub.com/2020/04/02/the-importance-of-diagnostic-testing-for-covid-19/
https://www.id-hub.com/2020/04/02/the-importance-of-diagnostic-testing-for-covid-19/
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32422057&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32422057&dopt=Abstract
https://doi.org/10.7326/M20-1495
https://www.canada.ca/en/health-canada/services/drugs-health-products/covid19-industry/medical-devices/authorized/list.html
https://www.canada.ca/en/health-canada/services/drugs-health-products/covid19-industry/medical-devices/authorized/list.html
https://www.publichealthontario.ca/en/laboratory-services/test-information-index/covid-19
https://www.publichealthontario.ca/en/laboratory-services/test-information-index/covid-19
https://doi.org/10.1080/14494035.2020.1785195
https://doi.org/10.1016/j.trip.2020.100111
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32015507&dopt=Abstract
https://doi.org/10.1038/s41586-020-2012-7
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22966493&dopt=Abstract
https://doi.org/10.1016/S0140-6736(12)61490-1
https://doi.org/10.1016/S0140-6736(12)61490-1
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32199479&dopt=Abstract
https://doi.org/10.1016/S0140-6736(20)30670-X
https://doi.org/10.1016/S0140-6736(20)30670-X
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32147731&dopt=Abstract
https://doi.org/10.1093/cid/ciaa227
https://can-acn.org/science-funding-in-canada-statistics/
https://can-acn.org/science-funding-in-canada-statistics/
https://doi.org/10.1177/105413730501300203
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32837171&dopt=Abstract
https://doi.org/10.1007/s12103-020-09545-1
http://www.npr.org/sections/goatsandsoda/2020/06/16/874198026/the-cost-of-thailands-coronavir us-success-despair-and-suicide
http://www.npr.org/sections/goatsandsoda/2020/06/16/874198026/the-cost-of-thailands-coronavir us-success-despair-and-suicide
http://www.camh.ca/en/camh-news-and-stories/canadians-report-sustained-rates-of-loneliness-an d-depression
http://www.camh.ca/en/camh-news-and-stories/canadians-report-sustained-rates-of-loneliness-an d-depression
https://www150.statcan.gc.ca/n1/daily-quotidien/200527/dq200527b-eng.htm
https://www150.statcan.gc.ca/n1/daily-quotidien/200527/dq200527b-eng.htm

49 Wu C, Wilkes R, Qian Y, Kennedy E. Acute Discrimination and East Asian-White Mental Health Gap during COVID-19
in Canada. SSRN. 2020;17:60-64. doi:10.2139/ss11.3626460

50 Lee SA. Coronavirus Anxiety Scale: A brief mental health screener for COVID-19 related anxiety. Death Stud. 2020;44:393-
401. Medline:32299304 doi:10.1080/07481187.2020.1748481

51 Stop AAPI Hate Receives over 1,100 Incident Reports of Verbal Harassment, Shunning and Physical Assault in Two
Weeks. Asian Pacific Policy and Planning Council. 2020. Available: http://www.asianpacificpolicyandplanningcouncil.
org/stop-aapi-hate/. Accessed: 3 April 2020.

52 Burgess DJ, Ding Y, Hargreaves M, van Ryn M, Phelan S. The association between perceived discrimination and underuti-
lization of needed medical and mental health care in a multi-ethnic community sample. J Health Care Poor Underserved.
2008;19:894-911. Medline:18677077

53 Rajkumar RP. COVID-19 and mental health: A review of the existing literature. Asian J Psychiatr. 2020;52:102066. Med-
line:32302935 doi:10.1016/j.ajp.2020.102066

54 Vindegaard N, Benros M. COVID-19 pandemic and mental health consequences: Systematic review of the current evi-
dence. Brain Behav Immun. 2020;89:531-42. Medline:32485289 doi:10.1016/j.bbi.2020.05.048

55 Wang C, Pan R, Wan X, Tan Y, Xu L, Ho C, et al. Immediate Psychological Responses and Associated Factors during
the Initial Stage of the 2019 Coronavirus Disease (COVID-19) Epidemic among the General Population in China. Int ]
Environ Res Public Health. 2020;17:1729. Medline:32155789 doi:10.3390/ijerph17051729

56 Brooks SK, Webster RK, Smith LE, Woodland L, Wessely S, Greenberg N, et al. The psychological impact of quarantine
and how to reduce it: rapid review of the evidence. Lancet. 2020;395:912-20. Medline:32112714 doi:10.1016/S0140-
6736(20)30460-8

57 Mental health and psychosocial considerations during the COVID-19 outbreak. Who.int. 2020. Available: https://www.
who.int/docs/default-source/coronaviruse/mental-health-considerations. pdf?stvrsn=6d3578af_2. Accessed: 14 October
2020

58 Wei EK, Segall J, Linn-Walton R, Eros-Sarnyai M, Fattal O, Toukolehto O, et al. Combat Stress Management and Resil-
ience: Adapting Department of Defense Combat Lessons Learned to Civilian Healthcare during the COVID-19 Pandem-
ic. Health Secur. 2020;18:355. Medline:32706595 doi:10.1089/hs.2020.0091

59 Viner RM, Russell S, Croker H, Packer J, Ward J, Stansfield C, et al. School closure and management practices during
coronavirus outbreaks including COVID-19: a rapid systematic review. Lancet Child Adolesc Health. 2020;4:397-404.
Medline:32272089 doi:10.1016/52352-4642(20)30095-X

60 Esposito S, Principi N. School Closure During the Coronavirus Disease 2019 (COVID-19) Pandemic: An Effective In-
tervention at the Global Level? JAMA Pediatr. 2020;174:921-2. Medline:32401277 doi:10.1001/jamapediatrics.2020.1892

61 Wang CJ, Ng CY, Brook RH. Response to COVID-19 in Taiwan: Big Data Analytics, New Technology, and Proactive
Testing. JAMA. 2020;323:1341-2. Medline:32125371 doi:10.1001/jama.2020.3151

REFERENCES

%)
=
Z
©)
&
=
=
>

Correspondence to:

Alice Yu

Faculty of Science

University of Western Ontario
11151 Richmond Street
London, Ontario

Canada N6A 5B7
myu326@uwo.ca

DECEMBER 2020 ¢ VOL. 10 NO. 2 « 0203104 12 www.jogh.org ® doi: 10.7189/jogh.10.0203104


https://doi.org/10.2139/ssrn.3626460
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32299304&dopt=Abstract
https://doi.org/10.1080/07481187.2020.1748481
http://www.asianpacificpolicyandplanningcouncil.org/stop-aapi-hate/
http://www.asianpacificpolicyandplanningcouncil.org/stop-aapi-hate/
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18677077&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32302935&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32302935&dopt=Abstract
https://doi.org/10.1016/j.ajp.2020.102066
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32485289&dopt=Abstract
https://doi.org/10.1016/j.bbi.2020.05.048
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32155789&dopt=Abstract
https://doi.org/10.3390/ijerph17051729
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32112714&dopt=Abstract
https://doi.org/10.1016/S0140-6736(20)30460-8
https://doi.org/10.1016/S0140-6736(20)30460-8
https://www.who.int/docs/default-source/coronaviruse/mental-health-considerations.pdf?sfvrsn=6d3578af_2
https://www.who.int/docs/default-source/coronaviruse/mental-health-considerations.pdf?sfvrsn=6d3578af_2
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32706595&dopt=Abstract
https://doi.org/10.1089/hs.2020.0091
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32272089&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32272089&dopt=Abstract
https://doi.org/10.1016/S2352-4642(20)30095-X
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32401277&dopt=Abstract
https://doi.org/10.1001/jamapediatrics.2020.1892
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32125371&dopt=Abstract
https://doi.org/10.1001/jama.2020.3151

