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ABSTRACT 

Stringent containment measures, including business 

and workplace closures, travel restrictions, mandatory 

facemask usage, and compulsory vaccinations, have 

been widely implemented to curb the spread of 

Coronavirus Disease 2019 (COVID-19). However, the 

optimal level of strictness in these policies remains 
contentious, with concerns regarding potential adverse 

societal and economic impacts of excessively stringent 

measures. This study explores the effectiveness of 

varying degrees of containment policies in mitigating 

COVID-19 cases and fatalities. Using a homogeneous 

sample of 31 countries with a GDP per capita above 

$16,000, we conduct a comparative analysis between 

nations with high and low levels of containment 

strictness. Our findings indicate that countries with a 

containment index below 50 (indicating lower 

strictness) exhibit lower average COVID-19 confirmed 
cases per population (24.69% vs. 26.06%) and lower 

fatality rates (74.33% vs. 76.38%) compared to 

countries with higher containment indices (around 60). 

These results suggest that excessively stringent 

containment measures may not be essential for 

effective COVID-19 mitigation and that less stringent 

policies could be more sustainable over the long term. 

This study contributes to the existing literature on the 

efficacy of containment policies in managing COVID-

19 and offers insights for policymakers striving to 

strike a balance between public health objectives and 

economic considerations. Our findings advocate for a 
moderate approach to containment strategies, 

emphasizing targeted and adaptable measures as 

potentially more effective in mitigating the impact of 

COVID-19 while minimizing adverse effects on 

society and the economy. 

Keywords: COVID-19, Containment Policies, Health 

Economics, Medical Ventilators, Public Health. 

ÖZ 

İşyeri kapatmaları, seyahat kısıtlamaları, zorunlu 

yüz maskesi kullanımı ve zorunlu aşılamalar gibi katı 

sınırlama önlemleri, Koronavirüs Hastalığı 2019'un 

(COVID-19) yayılmasını engellemek için yaygın 

olarak uygulanmıştır. Ancak, bu politikalardaki en 

uygun katılık düzeyi, aşırı katı önlemlerin olası 
olumsuz toplumsal ve ekonomik etkileriyle ilgili 

endişelerle tartışmalı olmaya devam etmektedir. Bu 

çalışma, COVID-19 vakalarını ve ölümlerini azaltmada 

çeşitli sınırlama politikalarının etkinliğini 

araştırmaktadır. Kişi başına düşen GSYİH'si 16.000 

doların üzerinde olan 31 ülkeden oluşan homojen bir 

örneklem kullanarak, yüksek ve düşük sınırlama 

katılığı düzeylerine sahip ülkeler arasında 

karşılaştırmalı bir analiz yürütüyoruz. Bulgularımız, 

50'nin altında bir kontrol endeksine sahip ülkelerin 

(daha düşük sıkılığı gösterir) nüfus başına daha düşük 
ortalama COVID-19 doğrulanmış vaka (24,69% - 

26,06%) ve daha düşük ölüm oranları (74,33% - 

76,38%) sergilediğini, daha yüksek kontrol 

endekslerine sahip ülkelerle (yaklaşık 60) 

karşılaştırıldığında gösterdiğini göstermektedir. Bu 

sonuçlar, aşırı sıkı kontrol önlemlerinin etkili COVID-

19 azaltımı için gerekli olmayabileceğini ve daha az 

sıkı politikaların uzun vadede daha sürdürülebilir 

olabileceğini göstermektedir. Bu çalışma, COVID-19'u 

yönetmede kontrol politikalarının etkinliği hakkındaki 

mevcut literatüre katkıda bulunmakta ve halk sağlığı 

hedefleri ile ekonomik hususlar arasında bir denge 
kurmaya çalışan politika yapıcılar için içgörüler 

sunmaktadır. Bulgularımız, hedeflenen ve uyarlanabilir 

önlemlerin COVID-19'un etkisini azaltmada potansiyel 

olarak daha etkili olduğunu ve toplum ve ekonomi 

üzerindeki olumsuz etkileri en aza indirdiğini 

vurgulayarak, kontrol stratejilerine yönelik ılımlı bir 

yaklaşımı savunmaktadır. 

Anahtar kelimeler: COVID-19, Kontrol Politikaları, 

Sağlık Ekonomisi, Tıbbi Ventilatörler, Halk Sağlığı. 
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INTRODUCTION 

During public health emergencies like the 

ongoing Coronavirus Disease 2019 (COVID-

19) pandemic,1-4 governments implement 

health policies with varying levels of 

stringency aimed at mitigating virus 

transmission dynamics and reducing 

morbidity and mortality rates.2, 5, 6 These 

measures span from minimal restrictions to 

highly stringent interventions such as 

extended lockdowns, mandatory quarantines, 

comprehensive travel bans (both domestic and 

international), mandatory facemask use,7, 8 

and temporary movement restrictions that 

significantly impact public and private life.9, 

10 

To measure the severity of official 

responses to the COVID-19 pandemic, a 

number of factors are aggregated into 

composite indices, such as the length of stay-

at-home orders, the amount of business and 

workplace closures, and the cancellation of 

social, cultural, and sporting events. The 

Stringency Index, which assesses the degree 

of limitations imposed by nations, is one such 

metric.11, 12 An essential question remains: 

does a higher score on these containment or 

stringency indices, indicating stricter policies, 

correlate with a more effective national 

response to COVID-19 compared to nations 

with less stringent policies and lower index 

scores?13, 14 This inquiry is critical for 

devising appropriate prevention and control 

strategies for future pandemic threats. 

Effective crisis management relies on 

identifying best practices that mitigate health 

risks while safeguarding socioeconomic 

systems and the environment.15-17 

This study aims to address this pivotal 

question by analyzing and assessing the 

effectiveness of highly restrictive containment 

policies implemented by various countries in 

2020 and 2021 in response to the COVID-19 

pandemic. Specifically, we seek to identify 

evidence supporting the efficacy of health 

policies characterized by stringent restrictions 

and mandatory measures in curtailing the 

spread of COVID-19 and reducing mortality 

rates, compared to responses featuring 

minimal restrictions aimed at mitigating the 

pandemic's impact. The findings of this 

research can guide the development of new, 

effective health policies to prevent future 

outbreaks of COVID-19 variants and potential 

pandemics. 

The primary aim of this research is to 

evaluate the effectiveness of stringent 

containment policies implemented during the 

COVID-19 pandemic across various 

countries. By comparing nations with high 

and low stringency levels, this study seeks to 

determine whether stricter measures, as 

reflected in indices like the Containment and 

Health Index, were more successful in 

reducing virus transmission and mortality 

rates. The research provides a comprehensive 

analysis of the impact of these policies on 

health and socioeconomic outcomes, offering 

insights into the efficacy of pandemic control 

strategies used in 2020 and 2021. 

This study is critical for public health crisis 

management as it addresses the ongoing 

debate over the effectiveness of stringent 

pandemic containment measures. As nations 

continue to face evolving COVID-19 variants 

and potential future pandemics, understanding 

the relationship between policy stringency 

and health outcomes is essential. The research 

is vital for governments and policymakers in 

formulating evidence-based responses that 

balance public health concerns with economic 

and societal wellbeing. Furthermore, by 

assessing national responses across a diverse 

sample of OECD countries, this research 

offers valuable lessons that can be applied to 

improve future pandemic preparedness and 

response efforts. 

The research makes a significant 

contribution to the growing body of literature 

on COVID-19 and pandemic management by 

providing empirical evidence on the 

effectiveness of strict health policies. It 

expands the understanding of how various 

factors, including public health expenditure, 

economic growth, and healthcare 

infrastructure, interact with stringent 

containment measures to influence pandemic 

outcomes. By employing robust statistical 
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methods, such as correlation and independent 

samples t-tests, the study offers a nuanced 

perspective on the complex dynamics 

between policy stringency and pandemic 

success, filling a gap in the current literature 

and guiding future research and policymaking 

in global health crises. 

 

LITERATURE REVIEW  

The COVID-19 pandemic has triggered 

unprecedented public health challenges 

globally, prompting governments to adopt 

various containment measures to limit the 

spread of the virus. These interventions 

ranged from minimal restrictions to highly 

stringent policies, such as lockdowns, 

mandatory quarantines, travel bans, and mask 

mandates.11,18 Understanding the 

effectiveness of these measures in curbing 

transmission, morbidity, and mortality rates 

has been central to the global pandemic 

response. The following literature review 

examines research on government 

interventions, stringency indices, and the 

outcomes of pandemic management, with a 

focus on the relationship between policy 

stringency and the effectiveness of COVID-

19 responses. 

Public health interventions during 

pandemics, particularly those aimed at 

limiting movement, reducing social 

interactions, and promoting hygiene practices, 

have been effective in curbing virus 

transmission. According to Flaxman et 

al.(2020), early interventions like lockdowns 

and travel restrictions significantly reduced 

transmission rates in European countries.8 

Similar conclusions were drawn by Lai et al. 

(2020), who analyzed the impact of 

lockdowns in Wuhan, China, and highlighted 

the effectiveness of rapid containment 

measures.19 Governments worldwide 

implemented varying levels of restrictions, 

such as mandatory quarantine, travel bans, 

and mask-wearing protocols, to limit the 

virus's spread.20, 21 Studies suggest that these 

interventions, especially when applied early 

and strictly, correlate with lower infection 

rates and reduced mortality.18, 22 

To evaluate the severity of government 

responses, composite indices such as the 

Oxford COVID-19 Government Response 

Tracker's Stringency Index were developed. 

This index aggregates various measures, 

including business closures, stay-at-home 

orders, and event cancellations, providing a 

quantifiable metric of policy strictness.20 

Research indicates that higher Stringency 

Index scores typically correspond to more 

aggressive pandemic responses, but the 

effectiveness of such policies is contingent on 

several factors, including the timing and 

public adherence to measures.23 

A key question in the literature is whether 

stricter policies result in better outcomes in 

terms of pandemic management. Bjørnskov 

(2021) argues that while high-stringency 

policies reduce transmission, they may also 

impose significant socioeconomic costs, 

necessitating a balance between public health 

protection and economic sustainability.24 

Similarly, research by Islam et al. (2020) 

highlights the complex trade-offs between 

strict containment policies and their economic 

and social consequences, emphasizing that 

overly restrictive policies can lead to adverse 

outcomes such as increased unemployment 

and mental health issues.25 

Evidence on the effectiveness of stringent 

policies is mixed. Studies like that of Brauner 

et al. (2021) found that certain interventions, 

such as closing non-essential businesses and 

banning large gatherings, were more effective 

than others, such as school closures.26 

Additionally, research by Dehning et al. 

(2020) suggests that early interventions are 

more successful in flattening the infection 

curve, especially when coupled with robust 

testing and contact tracing systems.27 

Conversely, Alfano and Ercolano (2020) 

assert that while stringent lockdowns can 

reduce short-term transmission, their long-

term efficacy may diminish without 

complementary measures such as widespread 

vaccination and healthcare system 
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strengthening.22 These findings are consistent 

with work by Sebhatu et al. (2020), which 

suggests that public compliance with 

government directives is crucial for the 

success of containment measures.28 

Stringent containment policies often have 

substantial economic implications. Alfano 

and Ercolano (2020) highlight that while these 

measures may save lives by reducing virus 

transmission, they can lead to significant 

economic contraction, particularly in sectors 

like tourism, hospitality, and retail.22 For 

instance, Gourinchas et al. (2020) found that 

countries that imposed prolonged lockdowns 

experienced greater economic downturns, 

leading to a difficult trade-off between public 

health and economic stability.29 

Moreover, Hale et al. (2021) argue that 

socioeconomic factors, including national 

wealth and healthcare expenditure, play a 

critical role in shaping the outcomes of 

containment measures.20 Wealthier nations 

with stronger healthcare systems were better 

equipped to handle the fallout from stringent 

policies, while poorer countries struggled with 

both healthcare capacity and economic 

recovery.29  

As vaccination campaigns became 

widespread in late 2020, the effectiveness of 

stringent policies in controlling COVID-19 

transmission began to wane, especially in 

countries with high vaccination rates. Studies 

by Moghadas et al. (2021) and Rosen et al. 

(2021) emphasize that vaccination, coupled 

with targeted restrictions, offers a more 

sustainable approach to pandemic 

management.30-31 The rapid development and 

distribution of vaccines significantly reduced 

infection rates and hospitalizations, allowing 

governments to ease restrictions without 

compromising public health.30  

The literature underscores the importance 

of early and decisive public health 

interventions in mitigating the spread of 

COVID-19. While stringent policies are 

generally effective in controlling the virus, 

their success depends on several factors, 

including the timing of interventions, public 

compliance, healthcare system capacity, and 

vaccination coverage. As nations prepare for 

future pandemics, striking a balance between 

public health protection and economic 

resilience will be essential. 

METHODS  

Sample 

 The sample of 31 nations that make up 

the Organisation for Economic Co-operation 

and Development (OECD) is used in this 

analysis.32 To provide a uniform framework 

for statistical analyses, an inclusion criterion 

of a minimum GDP per capita above 

U$16,000 was utilized. Australia, Austria, 

Belgium, Canada, Czech Republic, Denmark, 

Estonia, Finland, France, Germany, Greece, 

Hungary, Iceland, Ireland, Israel, Italy, Japan, 

Latvia, Lithuania, Netherlands, New Zealand, 

Norway, Poland, Portugal, Slovakia, 

Slovenia, Spain, Sweden, Switzerland, United 

Kingdom, and United States are the countries 

that make up the sample. 

Measures for Statistical Analysis 

 Based on your detailed description, 

here's a rewritten version in academic style: 

 Strictness of Health Policy: The primary 

measure of policy stringency is the 

Containment and Health Index, developed by 

the Oxford Coronavirus Government 

Response Tracker project. This index, which 

has a range of 0 to 100, combines thirteen 

criteria that show how the government has 

responded to the COVID-19 outbreak. These 

variables include quarantine procedures, 

travel restrictions both domestically and 

internationally, testing and tracing policies, 

the requirement to wear face masks, gathering 

restrictions, cancellations of both public and 

private events, vaccination plans, and other 

pertinent factors. Crucially, in contrast to 

nations with laxer regulations, a higher 

Containment and Health Index score does not 

always translate into a more successful 

national response.11, 12 The study will utilize 

the average Containment and Health Index 

score for each country over the period from 
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January 2020 to January 2022. 

 National Wealth: National wealth will 

be quantified using Gross Domestic Product 

(GDP) per capita in constant 2010 US dollars, 

sourced from The World Bank.32 This metric 

reflects the value added by a country's 

production of goods and services within a 

specific period. The analysis will consider 

GDP per capita data for the year 2020. 

 Economic Growth: Economic growth 

will be assessed through two metrics: 

 Real GDP Growth: Annual growth rate 

(%) of a country's GDP volume in 2020, 

sourced from OECD Data.34 

 Nominal GDP Growth: Annual growth 

rate (%) of a country's GDP in 2021, 

incorporating both real economic activity and 

inflation, sourced from the IMF.34 

 Health Expenditure: This metric, 

expressed as a percentage of GDP, represents 

the total expenditure on healthcare goods and 

services consumed within a country during a 

specific year (excluding healthcare capital 

expenditures such as equipment). Data 

covering the period from 2008 to 2018, 

sourced from The World Bank,18 will be 

utilized. 

 Population: The total population of each 

country in 2020 will be obtained from The 

World Bank.32 

 Vaccination Rates: Vaccination 

coverage will be measured by the percentage 

of a country's population fully vaccinated 

against COVID-19 as of February 14, 2022. 

This data encompasses all types of COVID-19 

vaccines administered globally for population 

protection, sourced from Our World in Data.32 

 COVID-19 Cases: The prevalence of 

COVID-19 will be quantified by the 

percentage of a country's population 

confirmed to have contracted the virus as of 

February 21, 2022, sourced from JHCSSE.35 

 Mortality: The Case Fatality Ratio 

(CFR), presented as a percentage as of 

February 21, 2022, will be utilized as a 

mortality metric. This measure indicates the 

impact of COVID-19 on a society and the 

efficacy of its healthcare system. A lower 

CFR signifies a stronger healthcare system 

and a lesser impact on public health.36-38 

 This comprehensive approach aims to 

analyze the effectiveness of stringent COVID-

19 containment policies implemented by 

various countries, providing insights into their 

impacts on health outcomes and informing 

future pandemic response strategies. The 

formula for Case Fatality Ratio is as follows: 

CFR(%)=(Number of Deaths from COVID-

19/Number of Confirmed COVID-19 

Cases)x100 

As highlighted by Angelopoulos et al.,39 

CFR is a critical indicator for governments to 

consider when making crisis management 

decisions during a pandemic. Data for CFR 

will be obtained from the JHCSSE.35 

Data Analysis Procedure 

To analyze the relationship between the 

degree of implemented restrictions and 

various national outcomes, the following 

procedure will be employed: 

 Sample Categorization: The 

Containment and Health Index40 will be used 

to classify the sample countries into two 

distinct groups: 

 Group 1: High Restriction Countries: 

This group will comprise nations with an 

average Containment and Health Index 

(across the 2020-2022 period) exceeding 60 

points (out of a maximum of 100). These 

countries implemented a high degree of 

restrictions and mandatory measures to 

combat COVID-19. 

 Group 2: Low Restriction Countries: 

This group will encompass nations with an 

average Containment and Health Index falling 

below 48 points. These countries 

implemented a lower degree of restrictions 

and societal impositions. 

 Statistical Analysis: Following the 

categorization, appropriate statistical tests 

will be conducted to assess potential 

differences in national outcomes (e.g., 

economic growth, health expenditure, 

vaccination rates, COVID-19 cases, and 
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mortality rates) between the high-restriction 

and low-restriction groups.  This will allow us 

to investigate whether a stricter approach to 

public health policies translates to 

demonstrably better outcomes in managing 

the COVID-19 pandemic. 

 For each variable in the two groups (high- 

and low-restriction), descriptive statistics are 

computed. The arithmetic mean, or average, 

and standard error of the mean, or variability 

measure, will be included in these statistics. 

Based on the degree of containment measures 

put in place, this preliminary analysis will 

offer a comparison of the policy actions of 

various countries in terms of their efficacy. It 

will provide information about possible 

variations in the socioeconomic results for the 

two groups.41, 42 

We will perform bivariate correlation 

studies to examine the relationships between 

the variables in more detail. To do this, the 

Pearson's correlation coefficient (r) for every 

pair of continuous variables under 

investigation must be determined. The linear 

link between two variables is measured by the 

correlation coefficient, which ranges from -1 

to +1. Additionally, after accounting for 

health spending as a percentage of GDP, 

partial correlation coefficients will be 

computed. This stage will take into 

consideration the possible impact of 

healthcare costs while assisting in identifying 

the precise correlations between containment 

policies and other variables. 

Lastly, the Independent Samples T-test 

will be used in the analysis. The purpose of 

this statistical test is to ascertain whether the 

average values (means) of the variables in the 

high- and low-restriction groups differ 

statistically significantly from one another. 

This test's null hypothesis states that there isn't 

a discernible difference in the group means. 

The alternative hypothesis, on the other hand, 

contends that there is a statistical difference in 

the means. This test will allow us to determine 

if nations with more stringent containment 

measures have managed the COVID-19 

pandemic more successfully, notably in terms 

of reduced infection and fatality rates. 

 

RESULTS 

For the purpose of a comparative analysis, 

the countries under consideration are 

categorized into two groups based on the 

arithmetic mean (M) of their confinement 

index: 

For nations with few restrictions and 

required steps, the average containment index 

for the January 2020–2022 period is 47.821 

(standard error = 0.99).  

The average containment index is 59.61 

(standard error = 1.05) for the January 2020–

2022 period, which comprises nations with a 

high degree of obligations and mandatory 

measures (stricter restrictions). 

 

Table 1. Descriptive statistics 

 
Countries with  

LOW restrictions 

Countries with  

HIGH restrictions 

Description of variables M 
Std. Error 

Mean 
M 

Std. Error 

Mean 

Containment Index over 2020-2022 period 

47.8

23 

0.98

7 

59.6

06 

1.0

54 

Current health expenditure % of GDP, 2008-2018 

8.57

8 

0.49

0 

9.80

0 

0.5

93 

Share of people fully vaccinated against COVID-19, 

February 2022 

69.4

60 

0.02

0 

72.8

56 

0.0

23 

Confirmed Cases/population (%) 
24.6

9 3.42 
26.0

6 
2.2

4 
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Table 1. Descriptive statistics (Continued) 

 

Description of variables M 
Std. Error 

Mean 
M 

Std. Error 

Mean 

Fatality rates %, February 2022 

74.3

33 

0.17

7 

76.3

75 

0.0

82 

GDP growth (annual %), 2020 (§) 

-

3.059 

0.48

9 

-

5.174 

1.0

83 

GDP growth  Nominal (annual %), 2021 (§) 

4.69

2 

0.96

7 

5.20

3 

0.3

61 

Note: M= arithmetic mean; (§) Some countries' figures are missing from these data. 

 An analysis of Table 1 reveals a potential 

paradox within the implementation of 

stringent COVID-19 containment policies. 

Countries characterized by a high degree of 

restrictions and mandatory social obligations 

(as evidenced by an average containment 

index of approximately 60) demonstrate a 

high level of vaccination penetration. 

However, this seemingly robust vaccination 

coverage does not necessarily translate into 

a reduced burden of the pandemic. These 

nations exhibit higher confirmed COVID-19 

cases as a proportion of their total population 

(26.06% compared to 24.69%) and a 

concerningly elevated case fatality rate 

(76.38% versus 74.33%). Furthermore, the 

economic implications of such restrictive 

policies appear significant. Countries with a 

high containment index experienced a 

substantially steeper decline in GDP growth 

(annual %) during 2020 (-5.2%) compared to 

those with a lower degree of restrictions (-

3.1%). Interestingly, this trend appears to 

reverse in 2021, with a minimal variation in 

GDP growth nominal (annual %) observed 

between the two groups (0.5%). These 

findings resonate with the arguments 

presented by Barro,13 suggesting that overly 

stringent containment measures may 

significantly disrupt socioeconomic systems 

without demonstrably mitigating the 

negative societal impacts of the COVID-19 

pandemic crisis. 

A comparative analysis of healthcare 

expenditure within these two groups of 

countries yields another intriguing 

observation.  Nations with a lower level of 

restrictions exhibit a higher average health 

expenditure as a percentage of GDP (8.58%) 

compared to those with high levels of 

restrictions (9.8%). In conclusion, the data 

presented in Table 1 suggests that policy 

responses characterized by high levels of 

restrictions and mandatory social measures 

may be relatively ineffective in curbing the 

spread of COVID-19 and reducing 

associated fatalities. While these countries 

may achieve high vaccination rates, this does 

not necessarily translate into a demonstrably 

lower disease burden. Additionally, the 

economic consequences of such policies 

appear substantial.  Further investigation is 

warranted to fully understand the complex 

interplay between containment strategies, 

healthcare expenditure, and their combined 

impact on mitigating the COVID-19 

pandemic.  
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Figure 1. A comparison of health and economic metrics between nations that have implemented stricter 

COVID-19 regulations and those that have not 

 

The trend depicted in Figure 1 suggests a 

counterintuitive relationship between the 

strictness of COVID-19 containment 

measures and their effectiveness in 

mitigating the pandemic's negative effects. 

While countries implementing a high degree 

of restrictions and mandatory social 

behaviors tend to achieve higher vaccination 

rates, this does not necessarily translate into 

a reduced societal burden. These nations 

may still experience a significant negative 

impact from the pandemic on their social 

fabric and economic well-being. This 

apparent paradox can be attributed to the 

multifaceted nature of COVID-19 spread. 

The diffusion and mortality rates of the virus 

are influenced by a complex interplay of 

social, institutional, and environmental 

factors.43, 44 Restrictive policies alone may 

be insufficient to curb the pandemic's 

negative impacts without a holistic approach 

that addresses these broader determinants.  

 

 

Table 2. Pearson Correlation 

 

Log 
Average 

Containment 

Index  

2020-2022 

Log Full 
Vaccinated 

people 

February 

2022 

Log 

Confirmed 
Cases  

21 

February 

2022 

Log 
Fatality 

Rate 21 

February 

2022 

GDP 

growth 

(annual 

%), 2020 

Log Average Containment Index 2020-2022 1 0.496** 0.263 0.336* 0.324* 

Note: * Significant correlation exists at the 0.05 (1-tailed) level; ** Significant correlation exists at the 0.01 (1-tailed) level. 

 

Data presented in Table 2 reveal a series 

of statistically significant correlations 

between the containment index, various 

societal metrics, and economic indicators. A 

positive correlation of moderate strength (r = 

.34, p-value = .05) exists between the 

containment index and the national fatality 

rate. This suggests that countries with 

stricter containment policies may experience 

a higher proportion of COVID-19 related 

deaths within their populations. 

Furthermore, a stronger positive correlation 

(r = .50, p-value = .01) is observed between 

the containment index and the percentage of 

a nation's population that is fully vaccinated. 

This finding implies that countries with 

more stringent containment measures may 

also achieve higher vaccination coverage. 

However, the containment index exhibits a 

negative correlation with a nation's GDP 
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growth (annual %) for the year 2020. This 

suggests that stricter containment policies 

may be associated with a steeper decline in 

economic growth.  

 

Table 3. Partial Correlation 

 

Log Full 

Vaccinated 

people, 

February 2022 

Log 

Confirmed 

Cases,  

21 February 

2022 

Log 

Fatality 

Rate, 

21 February 

2022 

GDP growth 

(annual %), 

2020 

Log Average Containment Index 2020-2022 0.465 0.289 0.381 0.300 
Significance (1-tailed) 0.006 0.064 0.021 0.057 

Note: Log Average Health Expenditure (2008-2018) as the control variable

  

Table 4. Independent Samples T-Test of countries with varying degrees of stringency in their limitations 

  

Levene’s Test 
for equality of 
variances T-test for equality of Means 

  F Sig. t df 
Sig.  
2-tailed 

Mean 
Difference 

Std. Error 
Difference 

Log Full Vaccinated 

people Feb. 2022 Equal variances assumed 0.075 0.786 -3.022 28 0.005 -1.434 0.474 

 Equal variances not assumed   -2.99 25.818 0.006 -1.434 0.479 

Log Confirmed cases  
21 Feb. 2022 Equal variances assumed 3.888 0.058 -1.085 29 0.287 -0.757 0.698 

 Equal variances not assumed   -1.051 14.606 0.31 -0.757 0.721 

Log Fatality Rate  
21 Feb. 2022 Equal variances assumed 3.4 0.075 -1.094 29 0.283 -0.323 0.295 

 Equal variances not assumed   -1.075 21.632 0.294 -0.323 0.301 

GDP growth (annual 
%), 2020 Equal variances assumed 4.825 0.036 1.74 29 0.093 2.114 1.215 

 Equal variances not assumed   1.78 20.809 0.09 2.114 1.188 

 

The data presented in Table 4 offer a 

compelling illustration of the multifaceted 

nature of analyzing COVID-19 containment 

policies.  While a statistically significant 

difference (p-value = 0.01) exists in the 

proportion of fully vaccinated individuals 

between the high and low restriction groups, 

there is no statistically significant difference 

observed in either confirmed COVID-19 

cases or national fatality rates (p-value > 

0.05). This seemingly contradictory finding 

underscores the complexity of assessing the 

effectiveness of containment measures. 

Although a positive correlation may exist 

between vaccination rates and the strictness of 

restrictions, as evidenced in previous sections 

of this analysis, it is crucial to acknowledge 

potential limitations within the study design. 

The research methodology might not 

comprehensively capture all relevant 

variables that influence COVID-19 outcomes. 

For instance, pre-existing health conditions 

within the population or potential 

discrepancies in how restrictions were 

implemented across different countries could 

be confounding factors that are not accounted 

for. Additionally, the chosen categorization of 

"high" and "low" restrictions might influence 

the observed relationships. In light of these 

considerations, further research endeavors are 

warranted to delve deeper into these 

complexities.  Future studies should aim to 

disentangle the multifaceted effects of 

restrictions on various aspects of the 

pandemic, while also accounting for a broader 

range of potentially influential factors.  This 
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more nuanced understanding will be vital in 

formulating effective and evidence-based 

containment strategies. 

DISCUSSION 

This study investigates the effectiveness of 

stringent COVID-19 containment measures 

implemented by numerous countries in an 

attempt to mitigate the pandemic's deleterious 

effects on public health and socioeconomic 

systems.7, 8 However, a critical finding of this 

research is that the statistical significance of 

these strict policies in curtailing infections and 

fatalities is negligible. 

The analysis suggests that factors beyond 

restrictive measures appear to exert a more 

substantial influence on the trajectory of 

COVID-19 spread. These factors encompass 

environmental conditions, quality of 

governance, healthcare expenditure levels, 

infrastructure development, technological 

advancements, and the robustness of 

stockpiles for vaccines and antiviral 

medications.3, 4 This aligns with Barro's13 

examination of non-pharmaceutical 

interventions implemented during the 1918-

1919 influenza pandemic, which revealed a 

minimal impact on overall mortality rates. 

Further corroborating evidence for the limited 

effectiveness of stringent restrictions is 

provided by additional studies.9, 10, 45  

Furthermore, the imposition of strict 

restrictions can engender social and economic 

insecurity, thereby inflicting negative 

consequences upon businesses and national 

economies.46 The success of such restrictions 

hinges heavily on the manner in which they 

are implemented. Measures enacted with 

delays or lacking in targeted focus can 

significantly disrupt both social and economic 

activity.3, 4, 15, 17, 56 

Intriguingly, countries such as Sweden, 

which adopted a more relaxed approach to 

containment strategies,47 appear to have 

achieved superior outcomes. This is 

evidenced by their demonstrably lower 

overall fatality rates and comparatively 

stronger economic performance in 2022 when 

contrasted with nations that implemented 

stricter policies (e.g., Italy).21 The United 

Kingdom exhibited a similar trend, 

demonstrating positive economic 

performance in 2022 alongside relaxed 

restrictions.21, 48 

The study underscores the detrimental 

effects of complex and frequently modified 

regulations, which have the potential to 

exacerbate feelings of fear and social 

insecurity.47, 49, 50 Furthermore, contradictory 

policies and the dissemination of 

misinformation can erode public trust, thereby 

hindering adherence to restrictions and 

vaccination campaigns.47, 51, 52 

The authors posit that clear communication 

and the fostering of trust in institutions are 

paramount for the formulation of effective 

public health policy responses.53, 54 

Additionally, efficient governance practices 

coupled with investments in healthcare 

preparedness can potentially mitigate the need 

for imposing harsh restrictions. Kluge et al.,50 

further emphasize the significance of 

sustained investment within healthcare 

systems as a cornerstone of pandemic 

preparedness. In conclusion, the research 

presented in this study suggests that strict 

restrictions may not constitute the most 

efficacious approach for controlling the 

spread of COVID-19.  The study advocates 

for the exploration of alternative strategies 

that prioritize clear communication, cultivate 

trust, and emphasize investment in robust 

healthcare systems.  

 

CONCLUSION 

This research investigates the efficacy of 

stringent public health policies in mitigating 

the negative impacts of COVID-19 and 

fostering economic growth.3, 4, 13, 15, 16 The 
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study's key finding suggests that such 

policies, often characterized by a multitude 

of restrictions and obligatory measures, may 

not necessarily translate into a reduction in 

infections and fatalities. In fact, these strict 

measures might even exacerbate existing 

social and economic challenges. The authors 

posit an alternative strategic framework for 

managing future pandemics. This approach 

prioritizes sustained investment in 

healthcare systems, with a particular focus 

on research and development (R&D) efforts 

aimed at producing advanced non-invasive 

ventilators. The widespread availability of 

this technology would not only bolster 

preparedness for future pandemics, but also 

address the rising prevalence of chronic 

respiratory diseases such as chronic 

obstructive pulmonary disease (COPD), 

asthma, and bronchitis.  Additionally, it 

would be particularly beneficial for an aging 

population increasingly susceptible to 

respiratory emergencies. As emphasized by 

Coccia,3 consistent investment in healthcare 

infrastructure and novel technologies 

strengthens a nation's preparedness for 

pandemics, particularly during periods when 

effective pharmacologic interventions are 

not readily available.  This approach can 

potentially mitigate mortality rates, 

morbidity rates, and societal stress during 

public health crises. 

 

 

 

 
Figure 2. Comparative study of medical, technological, and health indicators between nations with high and 

low levels of ventilator use. The mortality rate is taken into account on December 31, 2020, prior to the COVID-

19 vaccination, in order to examine the technological impact of medical ventilator equipment on the health 

system. At that time, this technology was the only way to treat the newly discovered infectious disease due to 

a lack of effective drugs. 

 

The study delves into the potential 

correlation between ventilator availability and 

COVID-19 outcomes, employing data from a 

select group of countries (Figure 2). An 

intriguing observation emerges: nations with 

a higher average number of ventilators per 

capita (per 100,000 people) exhibited 

demonstrably lower average fatality rates 

(1.46%), despite exhibiting vaccination rates 

lower than those observed in countries with 

fewer ventilators. The authors acknowledge 

the limitations inherent in this analysis. The 

relatively small sample size and the potential 

presence of confounding factors (e.g., 

socioeconomic indicators, demographic 

characteristics) necessitate further research 

endeavors utilizing more comprehensive 

datasets.25,55 Additionally, future studies 

should incorporate a broader range of 

variables to solidify the current findings. The 

research presented here challenges the notion 

of strict restrictions as the primary strategy for 

managing pandemics. The study argues that 

these measures may exhibit limited 
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effectiveness in curtailing negative societal 

impacts and could even undermine economic 

performance and democratic processes.33 

While acknowledging the inherent 

complexities associated with pandemic 

responses, this study proposes an alternative 

approach. 

This proposed approach advocates for 

minimal restrictions, coupled with clear, 

consistent communication from public health 

authorities. Furthermore, it emphasizes the 

crucial role of combating misinformation and, 

most importantly, investing significantly in 

healthcare infrastructure and advanced 

ventilator technology. The authors contend 

that these measures would significantly 

bolster a nation's preparedness for future 

pandemics and mitigate societal harm. In 

conclusion, the study underscores the need for 

further research to explore the relative 

effectiveness of varying degrees of restriction 

in managing pandemics. The ultimate goal is 

to develop data-driven pandemic response 

strategies that prioritize the utilization of 

advanced technologies to minimize health 

risks, while simultaneously safeguarding 

economic and social stability. 

Acknowledgement: I would like to thank 

Dr. Mario Coccia, who read the draft and pre-

submission versions of the study, provided 

valuable criticism, and contributed to the 

correction of the article. 

REFERENCES

1. Anttiroiko AV. Successful government responses to the 

pandemic: Contextualizing national and urban responses to the 

COVID-19 outbreak in East and West. International Journal of 

E-Planning Research. 2021;10(2):1-17. 

doi:10.4018/IJEPR.20210401.oa1 

2. Bontempi E, Coccia M, Vergalli S, Zanoletti A. Can commercial 

trade represent the main indicator of the COVID-19 diffusion 

due to human-to-human interactions? A comparative analysis 

between Italy, France, and Spain. Environmental Research. 

2021;201:111529. doi:10.1016/j.envres.2021.111529 

3. Coccia M. Factors determining the diffusion of COVID-19 and 

suggested strategy to prevent future accelerated viral infectivity 

similar to COVID. The Science of the Total Environment. 

2020;729:138474. doi:10.1016/j.scitotenv.2020.138474 

4. Coccia M. COVID-19 pandemic over 2020 (with lockdowns) 

and 2021 (with vaccinations): similar effects for seasonality and 

environmental factors. Environmental Research. 

2022;208:112711. doi:10.1016/j.envres.2022.112711 

5. Nicoll A, Coulombier D. Europe’s initial experience with 

pandemic (H1N1) 2009 - mitigation and delaying policies and 

practices. Eurosurveillance. 2009;14(29):19279. 

doi:10.2807/ese.14.29.19279-en 

6. Vinceti M, Filippini T, Rothman KJ, Di Federico S, Orsini N. 

SARS-CoV-2 infection incidence during the first and second 

COVID-19 waves in Italy. Environmental Research. 

2021;197:111097. doi:10.1016/j.envres.2021.111097 

7. Askitas N, Tatsiramos K, Verheyden B. Estimating worldwide 

effects of non-pharmaceutical interventions on COVID-19 

incidence and population mobility patterns using a multiple-

event study. Scientific Reports. 2021;11(1):1972. 

doi:10.1038/s41598-021-81442-x 

8. Flaxman S, Mishra S, Gandy A, Unwin HJT, Mellan TA, 

Coupland H, et al. Estimating the effects of non-pharmaceutical 

interventions on COVID-19 in Europe. Nature. 

2020;584(7820):257-261. doi:10.1038/s41586-020-2405-7 

9. Allen DW. Covid-19 lockdown cost/benefits: A critical 

assessment of the literature. International Journal of the 

Economics of Business. 2022;29(1):1-32. 

doi:10.1080/13571516.2021.1976051 

10. Wieland T. A phenomenological approach to assessing the 

effectiveness of COVID-19 related nonpharmaceutical 

interventions in Germany. Safety Science. 2020;131:104924. 

doi:10.1016/j.ssci.2020.104924 

11. Hale T, Angrist N, Goldszmidt R, Kira B, Petherick A, Phillips 

T, et al. A global panel database of pandemic policies (Oxford 

COVID-19 Government Response Tracker). Nature Human 

Behaviour. 2021;5:529-538. doi:10.1038/s41562-021-01079-8 

12. Stringency Index. COVID-19: Stringency Index. Our World in 

Data. 2022. Available from: https://ourworldindata.org/covid-

stringency-index. Accessed: February, 2022. 

13. Barro RJ. Non-pharmaceutical interventions and mortality in 

U.S. cities during the Great Influenza Pandemic, 1918-1919. 

NBER Working Paper. 2020;No.27049. doi:10.3386/w27049 

14. Wood SN. Inferring UK COVID-19 fatal infection trajectories 

from daily mortality data: Were infections already in decline 

before the UK lockdowns? Biometrics. 2021. 

doi:10.1111/biom.13462 

15. Kargı B, Coccia M. The developmental routes followed by 

smartphone technology over time (2008-2018 Period). Bulletin 

of Economic Theory and Analysis. 2024;9(2):369-395. 

doi:10.25229/beta.1398832 

16. Kargı B, Coccia M, Uçkaç BC. Findings from the first wave of 

COVID-19 on the different impacts of lockdown on public health 

and economic growth. International Journal of Economic 

Sciences. 2023;12(2):21-39. doi:10.52950/ES.2023.12.2.002 

17. Kargı B, Coccia M, Uçkaç BC. How does the wealth level of 

nations affect their COVID-19 vaccination plans? Economics, 

Management and Sustainability. 2023;8(2):6-19. 

doi:10.14254/jems.2023.8-2.1 

18. Hsiang S, Allen D, Anna-Phan S, Bell K, Bolinger I, et al. The 

effect of large-scale anti-contagion policies on the COVID-19 

pandemic. Nature. 2020;584(7820):262-267. 

doi:10.1038/s41586-020-2404-8 

19. Lai S, Ruktanonchai NW, Zhou L, Prosper O, Tatem AJ. Effect 

of non-pharmaceutical interventions to contain COVID-19 in 

China. Nature. 2020;585(7825):410-413. doi:10.1038/s41586-

020-2293-x 

20. Hale T, Angrist N, Hale AJ, Kira B, Majumdar S, Zhang Y. 

Government responses and COVID-19 deaths: Global evidence 

across multiple pandemic waves. PLOS One. 

2021;16(7):e0253116. doi:10.1371/journal.pone.0253116 

21. Tian H, Liu Y, Li Y, Wu SH, Dye OG. An investigation of 

transmission control measures during the first 50 days of the 

COVID-19 epidemic in China. Science. 2020;368(6491):638-

642. doi:10.1126/science.abb6105 

22. Alfano V, Ercolano S. The efficacy of lockdown against 

COVID-19: A cross-country panel analysis. Applied Health 

Economics and Health Policy. 2020;18(4):509-517. 

doi:10.1007/s40258-020-00596-3 

23. Desvars-Larrive A, Dervic E, Haug N, Niederkrotenthaler T, 

Chen J, Thurner S. A structured open dataset of government 

interventions in response to COVID-19. Scientific Data. 

2020;7(1):1-9. doi:10.1038/s41597-020-00609-9 

https://ourworldindata.org/covid-stringency-index
https://ourworldindata.org/covid-stringency-index


GÜSBD 2024; 13(4): 1667 - 1679  Gümüşhane Üniversitesi Sağlık Bilimleri Dergisi  Araştırma Makalesi   

GUJHS 2024; 13(4): 1667 - 1679 Gümüşhane University Journal of Health Sciences  Original Article 

1679 
 

24. Bjørnskov C. Did lockdown work? An economist’s cross-

country comparison. Journal of Global Economics. 

2021;9(3):213-229. doi:10.1080/17487870.2021.1879813 

25. Islam N, Sharp SJ, Chowell G, Shabnam S, White M. Physical 

distancing interventions and incidence of coronavirus disease 

2019: natural experiment in 149 countries. BMJ. 

2020;370:m2743. doi:10.1136/bmj.m2743 

26. Brauner JM, Mindermann S, Sharma M, Johnston D, Kulveit J. 

Inferring the effectiveness of government interventions against 

COVID-19. Science. 2021;371(6531). 

doi:10.1126/science.abd9338 

27. Dehning J, Zierenberg J, Spitzner FP, Wibral M, Priesemann V. 

Inferring change points in the spread of COVID-19 reveals the 

effectiveness of interventions. Science. 

2020;369(6500):eabb9789. doi:10.1126/science.abb9789 

28. Sebhatu A, Wennberg K, Arora-Jonsson S, Lindberg SI. 

Explaining the homogeneous diffusion of COVID-19 

nonpharmaceutical interventions across heterogeneous 

countries. PNAS. 2020;117(35):21201-21208. doi:10.1073/pnas 

29. Gourinchas PO. COVID-19 and the macroeconomic policy 

response in Europe. Brookings Papers on Economic Activity. 

2020;2020(2):495-516. doi:10.1353/eca.2020.0008 

30. Moghadas SM, Vilches TN, Zhang K, Wells CR, Shoukat A, 

Galvani AP. The impact of vaccination on COVID-19 outbreaks 

in the United States. Nature Medicine. 2021;27(3):515-522. 

doi:10.1101/2020.11.27.20240051 

31. Rosen B, Dine S, Davidovitch N. Lessons in COVID-19 

vaccination from Israel. Nature Reviews Immunology. 

2021;21(4):205-211. doi:10.1377/forefront.20210315.476220 

32. The World Bank. GDP per capita (current US$). Accessed 

March 2022. Available from: 

https://data.worldbank.org/indicator/NY.GDP.PCAP.CD 

33. OECD Data. GDP, volume – annual growth rates in percentage. 

Accessed March 2022. Available from: 

https://stats.oecd.org/index.aspx?queryid=60703 

34. International Monetary Fund. World Economic Outlook 

(October - 2021). Accessed March 2021. Available from: 

https://www.imf.org/en/Publications/WEO/Issues/2021/10/12/

world-economic-outlook-october-2021 

35. Johns Hopkins Center for System Science and Engineering. 

Coronavirus COVID-19 Global Cases. Accessed March 4, 2022. 

Available from: 

https://www.arcgis.com/apps/dashboards/bda7594740fd402994

23467b48e9ecf6 

36. Lau H, Khosrawipour T, Kocbach P, Ichii H, Bania J, 

Khosrawipour V. Evaluating the massive underreporting and 

undertesting of COVID-19 cases in multiple global epicenters. 

Pulmonology. 2021;27(2):110-115. 

doi:10.1016/j.pulmoe.2020.05.015 

37. Wilson N, Kvalsvig A, Barnard L. Case-fatality risk estimates 

for COVID-19 calculated by using a lag time for fatality. 

Emerging Infectious Diseases. 2020;26(6):1339-1341. 

doi:10.3201/eid2606.200320 

38. Coccia M. Effects of strict containment policies on COVID-19 

pandemic crisis: lessons to cope with next pandemic impacts. 

Environmental Science and Pollution Research International. 

2023;30(1):2020-2028. doi:10.1007/s11356-022-22024-w 

39. Angelopoulos AN, Pathak R, Varma R, Jordan MI. On 

identifying and mitigating bias in the estimation of the COVID-

19 case fatality rate. Harvard Data Science Review. 2020. 

doi:10.1162/99608f92.f01ee285 

40. WHO. Estimating mortality from COVID-19, Scientific Brief. 

Accessed May 6, 2021. Available from: 

https://www.who.int/news-

room/commentaries/detail/estimating-mortality-from-covid-19 

41. Uçkaç BC, Coccia M, Kargı B. Diffusion of COVID-19 in 

polluted regions: Main role of wind energy for sustainable and 

health. International Journal of Membrane Science and 

Technology. 2023;10(3):2755-2767. 

doi:10.15379/ijmst.v10i3.2286 

42. Uçkaç BC, Coccia M, Kargı B. Simultaneous encouraging 

effects of new technologies for socioeconomic and 

environmental sustainability. Bulletin Social-Economic and 

Humanitarian Research. 2023;19(21):100-120. 

doi:10.52270/26585561_2023_19_21_100 

43. Atkeson AG. Behavior and the Dynamics of Epidemics. 

Brookings Papers on Economic Activity. 2021;Spring. 

44. Yao L, Li M, Wan JY, Bailey JE, Graff JC. Democracy and case 

fatality rate of COVID-19 at early stage of pandemic: a 

multicountry study. Environmental Science and Pollution 

Research. 2022;29(6):8694-8704. doi:10.1007/s11356-021-

16250-x 

45. Homburg S. Effectiveness of corona lockdowns: evidence for a 

number of countries. The Economists’ Voice. 

2020;17(1):20200010. doi:10.1515/ev-2020-0010 

46. Goolsbee A, Syverson C. Fear, lockdown, and diversion: 

Comparing drivers of pandemic economic decline 2020. Journal 

of Public Economics. 2021;193:104311. 

doi:10.1016/j.jpubeco.2020.104311 

47. Ball P. What the COVID-19 pandemic reveals about science, 

policy and society. Interface Focus. 2021;11(5):20210022. 

doi:10.1098/rsfs.2021.0022 

48. Birch J. Science and policy in extremis: The UK’s initial 

response to COVID-19. European Journal of Philosophy of 

Science. 2021;11:90. doi:10.1007/s13194-021-00407-z 

49. Gore A. The politics of fear. Social Research. 2004;71(4):779-

798. doi:10.1353/sor.2004.0040 

50. Kufel T, Kufel P, Błażejowski M. Do COVID-19 lock-downs 

affect business cycle? Analysis using energy consumption cycle 

clock for selected European countries. Energies. 2022;15(1):340. 

doi:10.3390/en15010340 

51. Murphy J, Vallières F, Bentall RP. Psychological characteristics 

associated with COVID-19 vaccine hesitancy and resistance in 

Ireland and the United Kingdom. Nature Communications. 

2021;12:29. doi:10.1038/s41467-020-20226-9 

52. Vergara R, Sarmiento P, Lagman J. Building public trust: a 

response to COVID-19 vaccine hesitancy predicament. Journal 

of Public Health. 2021;43(2):e291-e292. 

doi:10.1093/pubmed/fdaa282 

53. Raleigh VS. UK’s record on pandemic deaths. BMJ. 

2020;370:m3348. doi:10.1136/bmj.m3348 

54. Green D, Filkin G, Woods T. Our unhealthy nation. The Lancet 

Healthy Longevity. 2021;2:E8-E9. doi:10.1016/S2666-

7568(20)30062-3 

55. Kargı B, Coccia M, Uçkaç BC. Socioeconomic, demographic 

and environmental factors and COVID-19 vaccination: 

Interactions affecting effectiveness. Bulletin Social-Economic 

and Humanitarian Research. 2023;19(21):83-99. 

doi:10.52270/26585561_2023_19_21_83 

56. Kargı B. Impact of national gross public debt on COVID-19 

fatality rates: A study of European Countries. Selçuk 

Üniversitesi Sosyal Bilimler Meslek Yüksekokulu Dergisi. 

2023;27(2):787-798. doi: 10.29249/selcuksbmyd.1557087 

 

 

https://data.worldbank.org/indicator/NY.GDP.PCAP.CD
https://stats.oecd.org/index.aspx?queryid=60703
https://www.imf.org/en/Publications/WEO/Issues/2021/10/12/world-economic-outlook-october-2021
https://www.imf.org/en/Publications/WEO/Issues/2021/10/12/world-economic-outlook-october-2021
https://www.arcgis.com/apps/dashboards/bda7594740fd40299423467b48e9ecf6
https://www.arcgis.com/apps/dashboards/bda7594740fd40299423467b48e9ecf6
https://www.who.int/news-room/commentaries/detail/estimating-mortality-from-covid-19
https://www.who.int/news-room/commentaries/detail/estimating-mortality-from-covid-19

