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ABSTRACT

Objectives An analysis of early country-specific COVID-19
strategies and the impact of policies, healthcare resources
and cultural influences on their effectiveness.

Design Analytical observational study.

Setting USA, UK, Sweden, South Korea, Singapore,
Taiwan, Ethiopia and Nigeria.

Main outcome measures OxCGRT indices were used

to quantify variations in governments’ responses, and
effectiveness was measured by the number of deaths

as a proportion of the population. Hofstede’s cultural
dimensions, and the availability of healthcare resources,
were analysed for their potential impact on effectiveness.
Results Effective strategies reflect factors such as speed
of governmental intervention, cultural norms, population
demographics and available resources. While biases,
confounders and lack of data at the beginning of the
pandemic make inferences challenging, publicly available
data suggest that South Korea, Singapore and Taiwan were
most successful through rapid identification and isolation
of cases, and effective contact tracing systems.
Conclusion The rapid spread of the highly transmissible
SARS-CoV-2 virus took many countries by surprise and
the delayed global response contributed to the severity of
the COVID-19 pandemic. The speed at which strategies
were implemented is highly correlated to the number of
deaths. Factors such as cultural norms and healthcare
resources impact effectiveness significantly, implying that
implementation of a global ‘one size fits all’ approach is
challenging. Global preparedness should focus on effective
surveillance and preparedness strategies to enable timely
identification and containment of future threats.

INTRODUCTION

COVID-19 is an acute respiratory disease
caused by a novel B-coronavirus strain (SARS-
CoV-2), first identified in Wuhan. What
started as a local outbreak in Hubei Prov-
ince in China rapidly escalated to a global
emergency on 30 January 2020 and then
into the pandemic declared by the WHO on

Strengths and limitations of this study

» Strengths of this study include evaluation of factors
that influenced the early spread of the pandemic
including Hofstede’s cultural dimensions and quan-
titative analysis of the timings of implementation
of control strategies and the proportion of Gross
Domestic Product (GDP) spent on healthcare as a
measure of effectiveness in controlling the spread
of SARS-CoV-2.

» Effectiveness of strategies was evaluated from
multiple angles using OxCGRT indices, deaths to
population proportions and non-linear regression
analysis of total number of COVID-19 related deaths
in the first 6 months of the pandemic.

» Comparison is limited to eight countries and rep-
resents data from 21 January to 13 June 2020; as a
result of this time period, the selection of countries
was limited to those with WHO reported COVID-19
death data.

» Analysis based on publicly available data; accuracy
is therefore dependent on transparency and hence
limited.

» There is little discussion on the impact of factors
such as biological background, age, comorbidities
and the political setting, as their impact on COVID-19
related deaths was not well understood at the start
of the pandemic.

11 March."™ Almost all countries have been
affected, with >310 million identified cases
and >5.5 million associated deaths recorded
to date.

At the time of the COVID-19 pandemic
announcement, there were no WHO-specific
guidelines, variability of resources to tackle
the virus, little understanding of the biology
of the disease and a lack of conclusive data
to enable countries to formulate strategies.
Since the first few weeks of a pandemic are
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critical in terms of controlling exponential spread, it is
particularly important to identify the factors that could
have reduced the occurrence of COVID-19 outbreaks and
prevent transmission. Analysis of the most effective early
strategies and barriers to their implementation enable
evaluation of the feasibility of implementing global
pandemic strategies once a pandemic has been declared.

Some countries have been disproportionally affected,
and this research aims to identify some of the factors that
influenced its spread, and strategies were implemented
early in the pandemic that were most effective in bringing
it under control.

Prevention prior to the spread

Back in the early 2000s, the WHO recommended a global
joint approach covering diagnosis, monitoring, data
sharing, surveillance systems, training, interventions and
rapid delivery of services to handle public health events
and emergencies that have the potential to cross borders.
After the SARS pandemics in 2005, 196 countries agreed
to the new framework of International Health Regu-
lations (IHR) to work together to prevent and control
global health threats while protecting international travel
and trade.® In 2014, only 64 countries were reported to
have fully achieved the core capacities, meaning that
nearly 70% of the world was unprepared effectively to
assess, detect, report and respond to potential public
health threats. However, adherence to implementation of
IHRs does not necessarily equate to countries being well
prepared for COVID-19. The UK and Sweden scored 100
out of 100 on ‘C3-Zoonotic Events and Human-animal
Interface’ indicators in 2019 and 2020, while their actual
response to COVID-19 was not as successful as countries
such as Singapore that scored lower on these indicators.”

Geographic spread of an infectious disease can be
mapped, and spatial models were built based on ecolog-
ical drivers of transmission to understand subsequently
the dynamic global risk of the virus.® Identification and
control of human transmission clusters or surveillance
of cases in contact with a natural reservoir is one way of
dealing with the outbreak. For even earlier viral outbreak
prevention, searching for and monitoring reservoirs,
building up surveillance programmes and mathematical
models can be used to forecast spread. Spatiotemporal
analyses of pathogen genomes is another method of
mapping and allows for the prediction of viral lineage
exchange. Additionally, phylogenetic tools can aid the
characterisation of viral introductions that lead to disease
transmission in a novel location. Research groups sample
wildlife populations and track animals’ behaviour glob-
ally to understand patterns of viral diversity and deter-
mine cross-species transmission.”

Nowadays, the WHO collects and analyses influenza
surveillance data globally to predict the selection of
specific strains for vaccine production.” Additionally,
many academic researchers focus on predictions of influ-
enza antigenic variation based on quantitative analyses of
genetic and other types of data available.” Problematically

for rarely occurring viruses like coronaviruses, there is a
lack of data to make such predictions.

A proactive global approach is required to reduce
the potential for future pandemics. Globally, govern-
ments need to work together to put in place monitoring
and surveillance schemes and have updated pandemic
preparedness plans.

Selected countries responses to the pandemic

Countries reacted to the pandemic with varying strategies,
and many differed in terms of their speed of implemen-
tation.'” At the start of the pandemic, the WHO reported
limited COVID-19 infection and death data, thereby
narrowing the selection of countries to analyse. To eval-
uate the most effective strategies, eight countries with
different approaches were chosen: USA, UK, Sweden,
Singapore, South Korea, Taiwan, Ethiopia and Nigeria.

The USA and the UK showed delayed responses to
the pandemic, and both lie in the top 5 for having the
highest number of deaths during the first half of 2020.
When policies were implemented, they were less onerus
compared with many countries, with few consequences
for not adhering to rules.

Sweden initially took a ‘herd immunity’ approach,'
with the government believing lockdown should be volun-
tary. By keeping schools open and having few restrictions
in place, they believed this would provide a more effective
and sustainable approach.'” While initially it appeared
to be effective, at the end of 2020, Sweden had higher
fatality rates than neighbouring countries and the USA
and failed to achieve herd immunity."”

Asian countries including China, South Korea, Singa-
pore and Taiwan reacted speedily, adopting strategies
that, while being based on available data, appeared to be
remarkably successful.'* They also placed an emphasis
on collecting detailed data and widely disseminating
accurate real-time information on mass media and tech-
nology platforms. In China, severe restrictions and quar-
antine were put in place, including shutting down entire
cities and preventing all travel. In South Korea, the main
strategy was an active, widespread and free thermal test
screening for travellers, symptomatic individuals and
case contacts. Similar to many other countries, their
government banned large gatherings, closed schools and
recommended remote working. While there were no
lockdown or movement restrictions, everyone infected
had to undergo compulsory government-tracked self-
quarantine, with strict punishments in force. Singapore
adopted a containment strategy to prevent widespread
community transmission. Surveillance systems to iden-
tify potential cases and contacts, laboratory testing and
diagnostic capacities were implemented and reinforced
early on, while travellers were controlled selectively. Simi-
larly to South Korea, the Singaporean government put
effort into widely disseminating updated information on
COVID-19 and promoting regular assemblies of regional
health system managers, hospital and ministry of health
bodies. Taiwan is the country that was estimated to be the
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most badly affected by COVID-19 due to its proximity to
China, but their strategy was perhaps the most proactive
and effective in the world. Following the SARS outbreak,
the National Health Command Centre (NHCC) was
established to manage disasters. For example, the Central
Epidemic Division of NHCC introduced an immediate
inspection of all passenger planes coming from Wuhan
from 31 December 2019 onwards and banned all Wuhan
residents after 23 January 2020. Taiwan’s government
claimed to stockpile personal protective equipment
(PPE), stopped exportand encouraged N95 mask produc-
tion, initiated PPE distribution and resources allocation,
promoted advancements in case identification technol-
ogies, enforced proactive identification of all patients
and those with severe respiratory syndromes, set quaran-
tining of potential cases and tracked down and mapped
infected people. All of the above-mentioned countries
have well-established economies with relatively high Gross
Domestic Product (GDP) values. Given this is not the case
for developing countries, implementing strict lockdowns,
stockpiling resources and developing effective track and
trace programmes is considerably more challenging.

There are, however, exceptions: Ethiopia initiated strict
passenger screenings in January 2020 and house-to-house
screenings of more than 40 million people. Moreover,
a strict regime of isolation and compulsory quarantine
with rigorous tracing was introduced in February. These
responses were well ahead of some developed countries
and were scaled up by mid-March, with campaigns to raise
public awareness of COVID-19 and how to prevent the
spread. Finally, a state of emergency was declared in April
2020."” Compared with other countries cited, Ethiopia has
extremely low resources, but if the data are accurate, their
response was more successful than the majority of devel-
oped countries. Like Nigeria and other developing coun-
tries, the Ethiopian government struggled with providing
sufficient tests and treatments. The Nigerian strategy was
less effective: similar to many other African governments,
Nigeria implemented a lockdown that encompassed
self-isolation of sick people and social distancing, while
‘shielding’ individuals with high-risk of COVID-19 conse-
quences.'® To mitigate economic consequences of a full
lockdown, the Nigerian government emphasised commu-
nication of the importance of hygiene, social distancing
and avoidance of social gatherings or travel."”

METHODS
Countries were selected for further analysis based on
the different nature and varying outcomes of their strat-
egies. GraphPad Prism V.8 was used for statistical anal-
ysis and visual representation of the extracted data. All
analyses were performed for the first half a year into the
COVID-19 spread, that is, the period from 21 January to
13 June 2020.

A number of online resources were researched in order
to construct a response timeline for each of the eight
countries, which compares the outbreak announcement,

first COVID-19 case and first death caused by the virus
(figure 1).18-36

Variations in government responses to COVID-19 was
quantified using OxCGRT—a systematic way of tracking
government policies and responses to COVID-19 over
time.” Tracker data were extracted from the OxCGRT
website and visualised to create line and violin plots.
Three different graphs (figure 2A) were created to
analyse changes in Stringency Index (based on public
information campaign index, school/workspace/public
transport closures and ‘lockdown’ restrictions such as
restrictions on gatherings, internal and international
travel); Containment and Health Index (based on the
same indicators as Stringency Index, and measures such as
contact tracing index, facial coverings and testing policy);
and government response (based on the same indica-
tors as Containment and Health Index and measures of
economic response as income support and debt/contract
relief for households). Index values are within a range of
0-100, where 0 is the absence of response and 100 is the
strictest measures implementation. Method of the index’s
calculation is based on formulas comprising several indi-
cators. Three violin plots (figure 2B) were created from
the OxCGRT tracker data. Frequency distribution of each
of the indices in the period of 21 January-13 June 2020 is
represented by median values and kernel density. Index
values range from 0 representing limitation or absence of
policy to 4 representing maximum effort and adherence.
OxCGRT is one of the few metrics quantifying govern-
mental responses early on in the pandemic. We hypothe-
sised that contact tracing, increased testing and accurate,
timely information and campaigning were the key strate-
gies for successful national mitigation of the pandemic.

Death rates and populations rounded to the nearest
thousand were used to analyse the consequences and
outcomes of strategies and speed of their implementa-
tions (figure 3A,B and C)." *** Quantitative graphic anal-
ysis was performed from 21 January 2020 to 13 June 2020,
where populations of each country was defined by the
number of people as of 13 June 2020. Although impacted
by confounders, death rates were chosen, as it is a high
impact measure and arguably the most effective esti-
mate to be used at the early stages of the pandemic when
biology of the disease is not understood and no universal
testing is equally available to all populations. Deaths
per capita and as population proportions were used as
better estimates than absolute differences for compari-
sons between separate countries. Population proportion
deaths from COVID-19, 50 days after the first reported
death, were calculated and compared between selected
countries (figure 3B).

To quantify the effectiveness of strategies further, data
based on cumulative COVID-19 death cases 50 days after
first case appearance (figure 3C) were analysed to esti-
mate the degree of exponential growth within the total
number of cases. Exponential growth equation using
Gaussian function with 95% CI was used for nonlinear
regression curve fit modelling. Using this method, the
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Figure 1 Timeline of COVID-19 control strategies implementation in the period from January to May 2020.

rate constant, doubling time and goodness of fit R* were
quantified.

Hofstede’s cultural dimensions were analysed to esti-
mate the influence of cultural values on decision making
and adherence to measures (figure 4).* Values ranging
from 0 to 100 aim to to measure the influence of soci-
ety’s culture in different countries on six values: Power
Distance Index (PDI): to which degree less powerful
members of a society accept and expect the power to
be distributed unequally; Individualism Versus Collec-
tivism (IDV): to which degree members of a society self-
image themselves as ‘I’ than ‘we’ and expect to take care
of themselves rather than relying on others in selfless
exchange; Masculinity Versus Femininity (MAS): degree
of preference in a society for achievement, heroism, asser-
tiveness and material rewards for success other than of
cooperation, modesty, caring for weak and quality of life;
Uncertainty Avoidance Index (UAI): degree of reliance
on codes and guidelines, and intolerance of uncertainty
and ambiguity in opposite to the relaxed attitude where
practice counts more than principles; Long- Versus Short-
Term Orientation (LTO): degree of pragmatic approach,
prioritising preparations for future rather than viewing
societal change with suspicion; and Indulgence Versus

Restraint (IVR): degree of allowing free human drives
related to enjoying life rather than regulating needs by
strict social norms.

The availability of hospital and ICU beds, life support
equipment, medical staff and a country’s spend on
healthcare was analysed using publicly available infor-
mation (figure 5A,B).* *7 A cumulative stacked graph
was constructed to show healthcare resource proportion
in each country compared with the total amount across
all eight countries. Table of the healthcare resources
including hospital and ICU beds, ventilators and physi-
cians values were estimated per 1000 people of popula-
tion in each country.

Patient and public involvement

Patients and/or the public were not involved in the
design, or conduct, or reporting, or dissemination plans
of this research.

DISCUSSION

Analysis of governmental responses

Timeline of COVID-19 control strategies was build for
visualisation of strategic interventions put in place as
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(A) Graphs of the changes in OxCGRT indices representing variations in government responses to COVID-19 in the

selected countries in the period from 21 January to 13 June 2020. (B) Violin plot graphs of the variations in COVID-19 strategies
in the selected countries in the period from 21 January to 13 June 2020.

a response of every chosen country to first COVID-19
infection case, first death caused by the virus and the
COVID-19 outbreak announcement in China on the 20
January 2020, where the human-to-human transmission
was confirmed (figure 1). Based on the dates of responses,
Taiwan and Singapore reacted in advance of the outbreak
announcement and first deaths in the countries. South
Korea reacted on the day of the outbreak announce-
ment with the national alert and contact tracing. USA,
Taiwan and Singapore were also ahead of other countries
with airport screening to tackle modes of international
spread, with the USA being the first country to close its
borders. The UK and Sweden had the slowest responses
across developed countries that could have lead to the
widespread community transmission occurring before
government strategies were implemented. African coun-
tries generally reacted following the first reported case
rather than implementing strategies shortly after the
outbreak announcement. This might be a reflection of
the lack of healthcare resources. At the beginning of the
pandemic, there was a lack of comprehensive resources
outlining the strategies put in place to tackle COVID-19.

For this reason, figure 1 was constructed from a number
of local, country specific and news articles, which relies
on the accuracy of the information in non-peer reviewed
resources.

The variation in strategies and their speed of imple-
mentation is represented in figure 2A,B, analysed as of
24 June 2020. From the portfolio of all OxCGRT indices,
those related to early governmental strategic actions
were chosen. Since all three ‘containment and health’,
‘government response’ and ‘stringency’ indices are
aggregates from the same response indicators considered
in OxCGRT, variation patterns are virtually identical for
all of them. The data suggest that within 25 days of the
outbreak being announced, Singapore, South Korea and
Taiwan had the strictest and fastest responses, followed
by Ethiopia, USA and UK, while Nigeria responded
only after 50 days of the outbreak announcement. The
speed of the response is associated with the occurrence
of the first COVID-19 case. Sweden is the only country
whose indices differ at that stage—the Stringency Index
started increasing only on the 45th day—a result that is
expected for a ‘herd immunity’ strategy. Countries with
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days after the first COVID-19 death case appearances. (C) Table and best-fit curve graphs of the nonlinear regression statistical
test results estimating the degree of exponential growth in total numbers of COVID-19 death cases in a period of 50 days after
first case appearance.
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high indices, at the day of pandemic announcement, for
example, Taiwan and South Korea, had lower indices 3—4
months into the pandemic suggesting that less stricter
strategies with higher testing availability could be enough
to contain the spread, while countries with zero or low
OxCGRT indices had a rapid increase to high levels of
indices 1-2 months into the pandemic. ‘Contact tracing’,
‘information campaigning’ and ‘testing policies’ were
three indices that were hypothesised to represent the
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Figure 5 (A) Cumulative stacked graph of healthcare
resources availability as a share of total amount. (B) Table of
the healthcare resources available in the selected countries.
*Increased number in temporary ICU units/ventilator supplies
as a result of COVID-19 pandemic. “*Information is not
available; however, Singaporean Ministry of Health have
issued a statement on 4 May 2020 ‘We have also ensured a
sufficient supply of ventilators and other ICU accessories....’
ICU, intensive care unit.

most effective strategies. From the median values of
indices and plot densities, it can be inferred that Taiwan
had the most coordinated information campaigning;
strict contact tracing measures were applied the longestin
Singapore and Taiwan followed by Nigeria, Ethiopia and
South Korea, while UK, USA and Sweden had minimal
or no contact tracing; testing measures were strongest in
the USA and South Korea, followed by Taiwan and Singa-
pore. Even though OxCGRT is a beneficial index for the
purpose of analysis, there are numerous factors that might
have been overlooked in this analysis. OxCGRT was avail-
able early in the pandemic and covered multiple factors.
Quantifying the spectrum of responses into a numerical
scale required subjective decision making, especially
where a narrow range was used. Indices were also limited
to the availability of data on governmental responses,
which was scarce at the beginning of the pandemic.

The mathematical modelling undertaken demonstrates
that a combination of self-isolation, household quaran-
tine and manual contact tracing of all contacts was found
to be most effective, reducing transmission by 64%, while
random mass testing had only a 5% reduction effect.”
Rapid identification and isolation of cases, quarantining
of some contacts and monitoring of others was proven
to be effective in supressing expansion of the outbreak.”
Some research points to contact tracing and case isola-
tion being sufficient to control a COVID-19 outbreak.”
However, since the feasibility of this method decreases
with a delay between first symptom occurrence and isola-
tion, it has to be implemented as fast as possible. Weekly
screening of healthcare workers and atrisk groups
reduced the COVID-19 transmission by 25%-33%, while
widespread testing of the general population was stated
to unlikely have a better effect on the transmission than
contact tracing and isolation.”’ The data from South
Korea, however, potentially disputes this, as their early
implementation of widespread screening significantly
lowered the COVID-19 cases, without need of going into
a lockdown.” Tt can be argued that widespread testing
coupled with contact tracing and isolation would be effec-
tive in capturing both asymptomatic and symptomatic
cases. A significant concern is the willingness to engage
with track and trace programmes and adherence to isola-
tion if identified as at risk. This may point to the impact of
cultural norms, as Asian countries were more accepting,
while in Western countries, people viewed it as personal
choice. For example, in December 2020, many months
after the launch, only one-third of residents in England
and Wales had installed the phone app enabling contact
tracing.”

Early in the pandemic, it was not clear whether social
distancing and lockdown on their own could reduce
transmission and delay spread.”* However, the impact
of lockdown on transmission in Europe was found to
be significant, with 81% reduction rates on average.”
Chinese models have shown that, if implemented early
enough, that s, as of 1 January 2020, it could have signifi-
cantly limited the epidemic, reducing infections by up to
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98.9%.% Tt was projected that the immediate introduc-
tion of different extreme physical distancing measures
could push the transmission to households, resulting in
a shorter epidemic and a lowered and flattened peak
of COVID-19 daily cases.”” Later studies concluded that
earlier implementation of lockdown is a better option
for reducing COVID-19 spread rather than delayed lock-
down after introducing other physical distancing inter-
ventions.” Since almost every country’s response was
too slow for this to be achieved, social distancing and
lockdown methods were implemented more as a ‘delay
than contain’ strategy. Several modelling studies have
shown that early implementation of border closures
would have limited viral transmission in the early phase
of the pandemic; however, for countries that act as global
transport hubs, this is more challenging.”’ Based on
the US early borders closure, and the outcome of their
COVID-19 spread, this strategy cannot be effective on its
own. While it is important to promote transparency and
follow the guidance of international authorities, in crit-
ical situations, an immediate response might be neces-
sary. Having extreme measures implemented rapidly for
a short period of time is arguably a more effective option
long term than delaying and softening the restrictions.

Analysis of deaths associated with COVID-19

Based on publicly available data, as of 13 June 2020, deaths
per capita were highest for the UK (611.04) followed by
Sweden (480.54) and the USA (343.74). Deaths per capita
in South Korea (5.4), Singapore (4.27), Taiwan (0.29),
Ethiopia (0.0034) and Nigeria (1.88) were very low.
Although difficult to quantify, it is essential to acknowl-
edge also the indirect impact of COVID-19 on death
rates, for example, an increase in the rate of suicides.
Additionally, data show that people with potentially life-
threatening conditions, such as strokes and heart attacks,
were less likely to seek urgent hospital care." *®* In the
UK, there was a 48% fall in major Emergency depart-
ment (A&E) visits and a 50% decrease of heart attack
admissions in the first half of 2020.”° "' In some countries,
the reported number of stroke admissions decreased by
50%—-80%." Changes to cancer treatment regimes and
suspension of clinical trials could have also contributed
to death rates.

Country demographics have a significant impact on
mortality rates with the number of intensive care unit
(ICU) admissions highest in those aged 65 years and
above. The percentage of 65+ years old people as a
proportion of the population in the selected countries is:
USA: 16.2%, UK: 18.7%, Sweden: 20.1%, Taiwan: 15.1%,
South Korea: 15.1%, Singapore: 12.3%, Ethiopia: 3.5%
and Nigeria: 2.7%.” ™ Given these statistics, it is probable
that those countries with predominantly younger popula-
tions will have fared better. Death rates are also affected
by variation in data collection and should be considered
with caution.” It is acknowledged that this approach
relies on countries providing accurate information on
numbers of deaths, something that is not possible to

determine. It is difficult to account for comorbidities, but
the WHO encouraged accurate estimates by normalising
a definition of COVID-19 death based on the probable or
confirmed COVID-19 infection, unless there was a clear
alternative cause of death.

Given higher mortality in the elderly, age-specific
mortality would be a more appropriate metric, with age
standardised infected population rates being a useful
alternative. However, at the beginning of pandemic,
there was no detailed data on statistics within different
age populations.

This analysis used mortality rates as a metric of effec-
tiveness to governmental response due to the relatively
straightforward comparability of values. The numbers of
deaths attributable to COVID-19 were chosen because
measuring the number of reported cases may not be accu-
rate due to the presence of asymptomatic patients, levels
of testing of the general population and a lack of accurate
or available diagnostics. Numbers of COVID-19 cases or
COVID-19 hospital admissions could also have been used
a a benchmark of effectiveness; however, it can be argued
that the lack of testing would not have provided an accu-
rate picture of the spread of the pandemic and there-
fore the effectiveness of any measures implemented. For
example, in the USA, a country with the highest number
of cases and good availability of tests, the COVID-19 infec-
tions count was estimated to be 3-20 times higher than
the numbers of confirmed cases.” Population groups
tested, selection criteria and COVID-19 case definition
also varied between different countries at the beginning
of the pandemic.

COVID-19 deaths to population proportions were the
highest for Sweden, UK and USA (figure 3A,B and C).
There was a steep acceleration in numbers of deaths
in every country apart from Taiwan. Further statistical
analysis was performed to quantify the degree of the
exponential growth of COVID-19 cases in the selected
countries.

Those countries with most effective strategies would
presumably have lower goodness of fit to the exponential
growth equation (measured in R?), smaller growth rate
constant (measured in k) and longer time it took for cases
to double (measured in doubling-time).

The smallest rate constants and the largest doubling-
time values were in Ethiopia, Singapore and South Korea.
Considering the estimates, all countries apart from Ethi-
opia and Taiwan had exponential growth in COVID-19
death cases.

It is likely that Ethiopia and Nigeria results are signifi-
cantly downplayed owing to the lack of postmortem diag-
nostic facilities.

The importance of the individual characteristics of
countries should not be underestimated. It is likely that
countries such as the USA, which act as a ‘travel hub’, had
widespread community transmission prior to index cases
having been identified, hence challenging and limiting
contract tracing and isolation efforts.
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Cultural aspect in the effectiveness of governmental
strategies

Hofstede’s cultural dimensions were analysed to esti-
mate the influence of cultural values on the perception
of governmental strategies, decision making and adher-
ence to regulations (figure 4).*" Three out of six values
were likely have the strongest impact IDV, LTO and IVR.
The USA, UK and Sweden, countries with individual-
istic norms, fared much worse than collectivism-oriented
countries like Singapore, Taiwan or South Korea.
Concurrently, the three selected Asian countries are also
the most long-term oriented ones and have the highest
restraint indications explaining their preparedness and
compliance to regulations imposed during the COVID-19
pandemic. High collectivism values might have had a
role to play in Nigeria and Ethiopia too. It is acknowl-
edged that it is difficult to measure a complex concept
such as culture, comprehensively. Hofstede uses only six
dimensions to quantify cultural characteristics of citizens
within countries. The data are limited to the set of ques-
tions asked in surveys and could thus exclude factors such
as migration, diversity and residents living in difficult to
reach geographical locations.

Cultural norms of collectivism and obedience to
restraints in Asia lead to the acceptance of country-wide
shutdowns and contact tracing, whereas the UK, USA and
Sweden were more concerned about their citizens privacy
rights and often value their liberty more than the societal
need of, for example, lockdown. As a result of high levels of
environmental pollution, and previous disease outbreaks
like SARS, Asian people are more used to wearing masks
in everyday life, whereas in other countries, it could be
judged and criticised as less acceptable. In Asia or Africa,
it could be enough to inform the public of the necessary
measures, while in UK or USA, the governments need to
appeal to their citizens in other ways, such as via adverts
and media. It can be argued that Asian countries might
have been better prepared, given their experience of
dealing with the SARS and MERS pandemics. Having
dealt previously with disease outbreaks, governments are
probably more willing to implement stricter measures
such as travel restrictions and full lockdown.

There are many other confounders and risk factors,
such as obesity and the prevalence of chronic diseases,
now known to have a significant impact on death rates;
however, these factors were not clearly associated with
COVID-19 related deaths at the beginning of pandemic.
Apart from cultural impact, there could also be other
factors, for example, clear and consistent guidance early
on in the pandemic that influenced adherence and hence
reduced the number of deaths. The impact of polit-
ical environments and attempts to minimise economic
disruption is acknowledged as a factor that may impact
on the effectiveness of any strategy; however, analysis of
such data is beyond the scope of this research. In the early
phases of the pandemic, death rates were assumed to be
the key metric of effectiveness measurement; however,
governments could have prioritised minimisation of

impact on health services or economic disruption instead,
hence influencing their approach to strategy design and
implementation.

Healthcare resources availability: implications for the impact
of COVID-19 on individual countries

Estimates of healthcare resources were considerably
lower for Ethiopia and Nigeria, apart from the abso-
lute value spent on healthcare from GDP in Nigeria,
which could perhaps be attributed to the country
having the seventh’s highest population in the world
(figure 5).* *7 In South Korea, Singapore and
Taiwan, numbers of ICU beds and ventilators were
sufficient to deal with the incoming patients with
COVID-19. Estimates for the USA are particularly note-
worthy as the number of deaths are very high consid-
ering both the healthcare budget and the numbers
of ICU beds and ventilators available. Based on the
estimates for Sweden and UK, it is most likely that
both countries were struggling with high numbers of
patients with COVID-19, and this could have contrib-
uted to higher death rates in both countries. Health-
care resource analysis was heavily impacted by the lack
of data availability at the beginning of the pandemic
and is limited to the accuracy of information shared.
In particular, the number of hospital beds, ventilators
and physicians was obtained from non-peer-reviewed
journals, and it is acknowledged that countries may
have inflated these figures to improve their global
image.

Even the best all-encompassing strategies might
not be suitable for every country. Singapore, USA,
Taiwan, Sweden, UK and South Korea have GDP
based on Purchasing Power Parity (PPP) per capita
ranging from $44 700 to $103 200, while in Nigeria,
it is $6000 and Ethiopia $2500.7 Despite countries
with low GDPs that are highly vulnerable to economic
stress, with many lives dependent on having to go to
work, many still imposed costly lockdowns.”™ These
countries faced additional challenges; with the econo-
mies of other countries also struggling, the funding of
welfare and health programmes were cut.

GDP, provision of healthcare resources and cultural
norms influence the death ratesin every country. While
deaths in the USA, UK, Sweden, South Korea, Taiwan,
Ethiopia and Nigeria could largely be attributed
to the rates of transmission and demographics in a
country, numbers in Singapore require a different
explanation: 80% of the cases there originated from
foreign workers’ dormitories, with community cases
accounting for just 10%.7 All diagnosed patients there
were kept in isolation facilities with available medical
care if required.* At the beginning of the pandemic,
there were more than 18 000-bed spaces. Due to the
younger age of the workers and the mild nature of
the symptoms, the majority of them did not require
hospitalisation, thereby preventing the healthcare
system from being overwhelmed.” In Europe, half of
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the COVID-19 fatalities occurred in nursing homes;
in Singapore, a limited number of nursing homes
had cases. As a result of the SARS epidemic in 2003,
Singapore and many other Asian countries improved
their preparedness and capacity for future outbreaks.
Hospital facilities, availability of ICU beds, ventilators
medical staff and PPE influenced government strate-
gies to prevent healthcare systems from becoming over-
whelmed. PPE numbers of, for example, face masks or
gloves were not analysed due to difficulties in finding
comprehensive data, the variability of standards
across countries and debates about their effective-
ness early on in the pandemic. In addition, there was
lack of N95 and other high filter efficient respirators
availability to general populations, with prioritisation
to medical professionals and infected patients. Early
in the pandemic, medical masks filter efficiency was
shown to be 2%-38%.% As the pandemic progressed,
evidence of the effectiveness of medical masks in
reducing COVID-19 transmisibility was demonstrated,
however still not beyond a ‘low to moderate’ level.
Countries with low GDP do not have the same level of
technologies and healthcare capacities, and access to
treatment for rural communities is particularly chal-
lenging. In spring 2020, it was estimated that at least
121 000 critical care beds were needed for the whole
of Africa, while only 9800 ICU beds were available.*
In support of the analysis performed, it was shown
that increased mortality rates, lack of hospital beds
and ICU bed capacity is strongly correlated with a
country’s income status.** A large UK study showed
that one-third of patients admitted to hospital with
COVID-19 died.* In both studies, the vast majority of
deaths were due to comorbidities, with cardiac disease
29%, diabetes 19%, chronic pulmonary disease 19%
and asthma 14% prevalence in the UK. In addition
to these comorbidities, diseases like HIV, tuberculosis
and malnutrition are common in low-income coun-
tries. The household setting—key for COVID-19 trans-
mission—is different in lower income countries with a
substantially higher proportion of multigenerational
households having contact with a wide range of age
groups.

Geographical factors such as climate and popu-
lation density, ethnicity and demographic data are
factors that were not heavily considered in the analysis
as no conclusive data on their impact on COVID-19
related deaths was available early on in the pandemic.
Itis likely that COVID-19 spread is higher in countries
with larger number of highly populated areas and
higher population density. However, in 2020, out of
the selected countries Singapore, Taiwan and South
Korea had 8358, 672.6 and 527.3 people per square
metre, respectively, while for the USA and Sweden,
the numbers were 36.19 and 24.61, respectively.*® This
suggests that highly populated countries do not neces-
sarily have higher COVID-19 spread, highlighting that
strict adhesion to constraint measures with quick

identification of infected cases should significantly
limit the impact of the spread. Furthermore, it suggests
that countries with smaller territories may have advan-
tage as a result of more manageable geographies.

CONCLUSION

The COVID-19 pandemic has had a significant impact
on most countries. This analysis aimed to identify strat-
egies that, if implemented at the start of a pandemic,
could quickly contain the threat and minimise the asso-
ciated effects on healthcare resources and lives. The
main conclusion from this analysis is that the speed at
which strategies were implemented played the most
significant role in reducing the number of COVID-19
cases, and possibly, death rates early on in the pandemic.
Selection of the measures implemented is also critical,
with widespread screening and containment strategies,
like contact tracing, being perhaps the most successful
options. It is hard to speculate which methods on
their own are the most crucial or successful ones in
preventing and controlling the COVID-19 pandemic.
Perhaps as a result of past epidemics such as MERS and
SARS, Asian countries were better prepared and more
willing to implement and adhere to strict measures.

The difference in measures selected, and their
implementation, was likely dependent on factors like
demographics, population size and the availability of
healthcare resources. However, it is not necessarily
total GDP spent on healthcare, but the right allocation
and combination of facilities available that matters.
The number of cases and deaths may be influenced by
cultural trait disparities, with lower numbers in soci-
eties whose members prioritise their nations collective
well-being over the individual to differing degrees,
accepting privacy intrusion where necessary, strictly
obeying recommendations and adhering to measures.
According to the analysis of the available data, Taiwan,
South Korea, Singapore and, perhaps, Ethiopia dealt
with the outbreak in the most effective manner. So
many biases and confounders may put the proposed
inferences in doubt, but only collective evidence with
time will allow for definitive conclusions.

Despite evidence showing a clear lack of prepared-
ness in many countries, it is hard to speculate whether
the COVID-19 pandemic could have been prevented.
With questionable reliability of the declared numbers
of cases, delay in WHO guidance and a lack of trans-
parency, perhaps the stricter measures like immediate
shutting of borders or isolation in specialised facilities
would have effectively curtailed the spread. Improved
transparency and information sharing between govern-
ments with respect to disease outbreaks will enable the
WHO to publicise more timely accurate information
and policies to prevent rapid spread and potentially
avert future global pandemics. Strict early shielding
of elderly and vulnerable populations would prob-
ably have decreased COVID-19 deaths substantially, as

10

Nikolaeva A, Versnel J. BMJ Open 2022;12:€053374. doi:10.1136/bmjopen-2021-053374



it did in Singapore. Widespread access to testing and
effective track and trace systems early in the pandemic
can significantly limit spread. Cultural norms impact
on implementation and adherence to policies should
not be ignored when considering global strategies.
Containing the pandemic and eradicating COVID-19,
or any future pandemic the world may face, requires
global cooperation and transparency.

While difficult to achieve in low-income countries,
governments should have in place up-to-date policies
that enable the rapid scaling of healthcare resources,
including manufacturing facilites.

Pandemic preparedness needs to be viewed globally,
while lessons have undoubtably been learnt, consider-
ably more effort needs to be invested in surveillance
and preparedness plans in order to prevent a reoc-
currence of the tragedies of the COVID-19 pandemic.
Having up-to-date preprepared pandemic strategies
will enhance the response of individual countries, and
global preparation, for any future viral outbreaks.
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