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Abstract
Aim The current study assessed the case fatality rate (CFR) across different income level countries of the world, and the virulence
pattern of COVID-19, against the backdrop of panic and uncertainty faced by many governments, who are trying to impose
draconian containment measures to control the outbreak. Subjects and Methods: Data on confirmed cases and number of deaths
due to coronavirus infection were retrieved from the WHO as on 30 March 2020, and examined for the various income level
countries, per the World Bank criteria. The CFR was calculated country-wise and estimated for the various groups such as low,
lower-middle, upper-middle, and high-income, and the data was analyzed.
Results The overall CFR for the high income countries was 5.0%, compared with a CFR of 2.8% for low-income countries. The
upper-middle-income countries showed a CFR of 4.3%, while the lower-middle-income countries stood at 3.7%. The results
from our study predict that the maximum CFR in high-income countries will be contained at approximately 5% (95% CI). The
CFR for the low, lower-middle, and upper-middle-income countries will range between 2.8 and 4.3% (95% CI).
Conclusion COVID-19, irrespective of its transmissibility, produces a lower CFR compared with that of SARS-Cov andMERS-
Cov, although COVID-19 has infected eight times more countries thanMERS-Cov and SARS-Cov, and caused a higher number
of deaths. The nation-wide lockdownmeasures to prevent the spread of the virus may be reconsidered, given the hardships for the
population and their impact on the economic system.
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Introduction

In recent years, several coronaviruses (Cov) such as the 229E
(alpha Cov), NL63 (alpha Cov), HKU1 (beta Cov), OC43
(beta Cov), MERS-Cov (the beta Cov that causes Middle
East Respiratory Syndrome, or MERS) and SARS-Cov (the

beta Cov that causes severe acute respiratory syndrome or
SARS) have inflicted disease and deaths globally (Li et al.
2020; Nassar et al. 2018; Wang et al. 2020; Zhong et al.
2003). The coronaviruses are capable of transmission from
animal to animal, animal to human, and human to human.
SARS-Cov, transmitted from bats to civet cats to humans,
caused infection with an outcome of 8000 deaths in 26 coun-
tries, followed by MERS-Cov, transmitted from dromedary
camels to humans, which caused severe symptoms and deaths
in 27 countries (WHO 2020a). The ribonucleic acid, or RNA
virus called the novel coronavirus (SARS-CoV-2), named for
the crown-like spikes on its surface, has rapidly spread across
205 countries since the first reported outbreak in December
2019, from Wuhan, China, and the disease it causes is called
COVID-19. COVID-19 infection, declared a global pandemic
by the WHO onMarch 11, 2020, causes flu-like symptoms in
humans, followed by severe respiratory failure in high risk
cases, similar to the SARS-Cov virus (Chan et al. 2020;
Zhou et al. 2020). The case fatality rate (CFR) for COVID-
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19 was high in the initial stages of the pandemic. This can be
attributed to the fact that the majority of the cases admitted to
hospital were at the severe stage and required critical care
support. Additionally, an increase in fatality could be due to
the role of associated co-morbid conditions compared with
other corona virus outbreaks. The almost 2 million patients
infected, 30% of them in severe condition, and infection-
related deaths greater than 150,000 have stressed the world
both in terms of inadequate healthcare resources and econom-
ic crises. The high transmissibility of COVID-19 and its grave
impact on healthcare systems have caused concern, even for
scientifically and economically advanced countries such as
the United States, Canada, Germany, China, and France, as
well as the less advanced countries. It is therefore important to
understand the transmissibility pattern and the impact of
COVID-19. To address this question, the current study as-
sesses the CFR across different income level countries of the
world. This, in turn, will be useful to evaluate viable solutions
to confront the outbreak.

The current study gives overall CFR, which has been
compared among high-income countries and low-income
countries. This is the first report that examines the viru-
lence pattern for the various income level countries of the
world, in an attempt to predict worst-case scenarios, and to
assist governments in decisions regarding adoption of dra-
conian measures of containment such as a nation-wide
lockdown. This, in turn, will prevent population hardships
and economic crises. Reliable sources such as the WHO
daily status reports, World Bank, Worldometer, and
World Population Reviews have provided information for
general population awareness since the outbreak (World
Bank 2020). Peer-reviewed full-length scientific papers
from Pub-Med, Medline, the Institute of Scientific
Information, and the Cochrane Database of Systematic
Reviews have documented the clinical course for
COVID-19. Websites of various health ministries and al-
lied governments share notifications for the well-being of
the population. Although updated information is presented
by these various sources, COVID-19 infectivity and viru-
lence patterns related to case fatalities and based on income
levels of countries is lacking. This study predicts the max-
imum CFR for many of the hotspot countries infected with
COVID-19 and causing deaths. The CFR for COVID-19 is
low compared with other recent coronaviruses such as
SARS-Cov and MERS-Cov, although it has infected eight-
fold more countries that the other two coronaviruses com-
bined due to its virulence. This study was conducted on
low, lower-middle, upper-middle, and high-income level
countries. The results of our study will benefit epidemiol-
ogists, health professionals, policymakers, economists, and
governments to balance solutions, evaluate the adoption of
draconian containment measures, and enable prevention of
an economic crisis.

Methods

Country-wise numbers of confirmed cases of coronavirus in-
fection and deaths were retrieved from the World Health
Organization (WHO) COVID-19 as on March 30, 2020
(WHO2020b). The number of cases and deaths were accessed
from the site and included a total of 202 countries along with
their territories. In addition to electronic data sources, data-
bases such as Pub-Med, Medline, the Institute of Scientific
Information, and the Cochrane Database of Systematic
Reviews published scientific papers and ministries of health
reports for Asia, the Middle East, and Africa, and government
notifications from the various countries affected were also
employed for the study. Appropriate keywords used to search
the literature included, but were not limited to, coronavirus
infection, Middle East Respiratory Syndrome, Severe Acute
Respiratory Syndrome, virulence, fatality, cases, death, RNA
viruses, COVID-19, 2019 nCOV, and viral genes (WHO
2020c, d). Only full-length publications were included, and
those in languages other than English were excluded for the
study. The various countries were categorized based on in-
come into four groups, namely low, lower-middle, upper-mid-
dle, and high-income as per the World Bank criteria (World
Bank 2020). The CFR was calculated country-wise and plot-
ted for the various groups. The retrieved data were analyzed in
SPSS version 26. The results were communicated in frequen-
cy and percentages and depicted in tables and graphs.

Results

The CFR due to novel coronavirus infection is given in the
following tables. Analysis included 190 countries. Among the
total 24 low-income countries, 17 (71%) reported no mortality
from COVID-19, in spite of reported cases (Fig. 1). The CFR
and confidence interval (CI) of CFR for low-income countries
are given in Table 1. Some reported very few cases. The
overall CFR in the low-income countries amounted to 2.8%,
although some countries showed a high CFR, accounted for
by the very low number of cases. Based on our analysis, with
95% CI and no statistical significance, it can be safely as-
sumed that the seven countries that did not report any fatalities
will also not experience any if the current trend continues.
However, in some low-income countries where the CFR was
high and significant, for example, the Democratic Republic of
Congo (CFR 16) and Afghanistan (CFR 7), the trend predicts
that the CFR in such low-income countries may reach closer
to 4% with 95% CI (Table 1).

Similar to the low-income countries, 20 (51.3%) lower-
middle-income countries from a total of 39 did not report
any fatalities, although COVID-19 positive cases had been
reported (Fig. 1). The Philippines, Morocco, Egypt, and
Bangladesh show high CFR compared to other countries in
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the region. On the other hand, Zimbabwe, Nicaragua, and
Sudan have reported CFR more than or equal to 20, primarily
because of the low number of cases. The overall CFR in the
lower-middle-income region was 3.7%. The 95% CI for the
CFR in countries with high CFR are not statistically signifi-
cant. The countries where non-significant CFR was observed
were Moldova, Uzbekistan, Nigeria, Cameroon, Honduras,
Kenya, Zimbabwe, Nicaragua, and Sudan. As per the current
trend, Pakistan could experience a CFR of 2% and Ukraine,
Tunisia, and India, a maximum of 4%. Higher CFR up to a
maximum of 6% can be predicted for Ghana and the
Philippines, with Bangladesh experiencing the highest CFR
in the group. Thus, the overall CFR for the lower-middle-
income countries can be predicted to experience a maximum
CFR of 4%, based on Table 1.

The total number of cases reported are low in the upper-
middle-income countries, except for Georgia and Belarus.
Twenty-five percent of the countries, from a total of 52, did

not report any fatalities, although cases have been reported
(Fig. 2). High CFR was observed in China, Albania,
Paraguay, Algeria, Iran, Iraq, Gabon, and Guyana. Gabon
and Guyana show high CFR because of the low number of
cases. The overall CFR observed in the upper-middle-income
countries was 4.3%. Among the total of 40 upper-middle-
income countries which reported mortality due to novel coro-
navirus, the estimate observed was not statistically significant
in 16 countries, which included Gabon and Guyana with high
CFR. The overall CFR is predicted to reach a maximum of
4.5% based on our analysis for the upper-middle-income
countries, although Iraq, Algeria, and Iran may experience
higher CFR than the group average (Table 2).

Twenty-seven countries (36%) among the 75 high-income
countries had no fatalities fromCOVID-19, in spite of positive
cases (Fig. 2). The United Kingdom, France, the Netherlands,
Spain, Italy, the Cayman Islands, and Curaçao showed high
CFR compared to other countries in the region. Very few

Table 1 Case fatality rate and its
confidence interval in low-
income and lower-middle-income
countries reported with COVID-
19 mortality

Economic level No. Country No. of cases No. of deaths CFR* (%) Confidence interval

Lower Upper

Low 1 Burkina Faso 222 3 1.35 −0.17 2.87

2 Afghanistan 114 4 3.51 0.13 6.89

3 Togo 28 1 3.57 −3.30 10.44

4 DR Congo 81 8 9.88 3.38 16.38

5 Syria 9 1 11.11 −9.42 31.64

6 Niger 20 3 15.00 −0.65 30.65

7 Gambia 3 1 33.33 −20.01 86.67

Total 745 21 2.80 1.62 3.98

Lower-middle 1 Moldova 263 2 0.76 −0.29 1.81

2 Pakistan 1625 18 1.11 0.60 1.62

3 Uzbekistan 145 2 1.38 −0.52 3.28

4 Nigeria 65 1 1.54 −1.45 4.53

5 Cameroon 113 2 1.77 −0.66 4.20

6 Honduras 110 2 1.82 −0.68 4.32

7 Ukraine 480 11 2.29 0.95 3.63

8 Tunisia 312 8 2.56 0.81 4.31

9 India 1071 29 2.71 1.74 3.68

10 Ghana 152 5 3.29 0.45 6.13

11 Kenya 25 1 4.00 −3.68 11.68

12 Philippines 1418 71 5.01 3.87 6.15

13 Morocco 516 27 5.23 3.31 7.15

14 Egypt 609 40 6.57 4.60 8.54

15 Indonesia 1285 114 8.87 7.32 10.42

16 Bangladesh 49 5 10.2 1.73 18.67

17 Zimbabwe 5 1 20.00 −15.06 55.06

18 Nicaragua 4 1 25.00 −17.44 67.44

19 Sudan 6 2 33.33 −4.39 71.05

Total 9142 342 3.74 3.35 4.13

*CFR Case fatality rate
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cases were reported from the Cayman Islands and Curaçao. As
per the current trend, New Zealand, Iceland, Chile, Qatar,
Israel, Singapore, Australia, Estonia, the United Arab
Emirates, Norway, and Saudi Arabia can expect a maximum
of 1% CFR. Puerto Rico may record a maximum CFR of 5%.
The other countries predicted to have higher CFR up to 11%
are Trinidad and Tobago (6), the United Kingdom (6.5),
France, the Netherlands (7.0), Spain (8.5), and Italy (11.2).
The overall CFR for high-income countries is predicted to
remain at approximately 5% based on our study (Table 3).

For comparison purposes, the CFR was grouped into cate-
gories of 0, <1, 1–2, 2–3, 3–5, 5–10, and >10. It could be seen
that the percentage of countries with no mortality decreases as
the income of the country increases, except in the case of high-
income countries. Overall, 41% of countries reported no mor-
tality due to COVID-19. Approximately 25% of countries in
the lower-income and lower-middle-income, and 20% of
countries in the upper-middle-income and high-income
groups reported a CFR of greater than 10%.

Discussion

Theworld has responded to COVID-19with fear, panic, and
uncertainty, forcing governments to impose draconian con-
tainment measures such as travel bans, mandatory

quarantine, and national sterilization and lockdown precau-
tions lasting up to several weeks at a time (Wu and
McGoogan 2020). In order to assess the effectiveness of the
containment measures, data were divided into four catego-
ries, namely low-income countries, lower-middle-income
countries, upper-middle-income countries, and high-
income countries. Our study assessed the CFR in 190 coun-
tries in all. The CFRwas preferred over the infection fatality
rate (IFR) because the CFR reflects the proportion of people
who die from the disease having tested positive for it, where-
as the IFR estimates the proportion of people who die after
having the infection overall, meaning many positive cases
may not have been included. Interestingly, the CFR pattern
was strikingly different between the various groups of coun-
tries that we studied. The overall CFR for high-income coun-
tries was 5.0% (total cases 524,556, total deaths 26,153),
compared with the CFR for low-income countries at 2.8%
(total cases 745, total deaths 21) (Table 1). A distinct pattern
was also evident when the CFR from the high-income coun-
tries was compared with the CFR in the upper-middle-
income and lower-middle-income countries. The upper-
middle-income countries showed a CFR of 4.3% (total cases
153,689, total deaths 6563), which is closer to the CFR of
5.0%observed in high-income countries (Table 3). The CFR
for the lower-middle-income countrieswas 3.7% (total cases
9142, total deaths 342) (Table 1).
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Fig. 1 Distribution of cases in
low and lower-middle-income
countries with no mortality
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The overall estimated deaths during the Spanish flu pandem-
ic from 1918 to 1920 reflected that the mortality rates in high-
income countries were significantly lower than those in low,
lower-middle, and upper-middle-income countries (Kilbourne
2006). Unlike the influenza andHIV epidemics, the brunt of the
COVID-19 epidemic is carried by high-income countries

(Weiss 2003; Yuen et al. 2020) as evidenced by the CFR for
these countries. In fact, the low and lower-middle-income coun-
tries, numbering approximately 63, provide the COVID-19 vi-
rus with a fertile environment to spread, arising from a plethora
of factors, including poor socioeconomic conditions, compro-
mised hygiene, high density of population, lack of access to

Table 2 Case fatality rate and its
confidence interval in upper-
middle-income countries with re-
ported COVID-19 mortality

No. Country No. of cases No. of deaths CFR (%) CI

Lower Upper

1 South Africa 1280 1 0.08 −0.07 0.23

2 Kazakhstan 294 1 0.34 −0.33 1.01

3 Thailand 1524 9 0.59 0.21 0.97

4 Armenia 482 3 0.62 −0.08 1.32

5 Russia 1534 10 0.65 0.25 1.05

6 Costa Rica 295 2 0.68 −0.26 1.62

7 Sri Lanka 120 1 0.83 −0.79 2.45

8 Colombia 608 6 0.99 0.20 1.78

9 Kosovo 94 1 1.06 −1.01 3.13

10 Jordan 259 3 1.16 −0.14 2.46

11 Montenegro 85 1 1.18 −1.12 3.48

12 Malaysia 2470 34 1.38 0.92 1.84

13 Turkey 9271 131 1.41 1.17 1.65

14 Peru 671 11 1.64 0.68 2.60

15 Serbia 741 13 1.75 0.81 2.69

16 Venezuela 113 2 1.77 −0.66 4.20

17 Bosnia and Herzegovina 325 6 1.85 0.38 3.32

18 Mexico 848 16 1.89 0.97 2.81

19 Mauritius 102 2 1.96 −0.73 4.65

20 Azerbaijan 190 4 2.11 0.07 4.15

21 Romania 1760 40 2.27 1.57 2.97

22 Lebanon 438 10 2.28 0.88 3.68

23 Bulgaria 346 8 2.31 0.73 3.89

24 North Macedonia 259 6 2.32 0.49 4.15

25 Cuba 119 3 2.52 −0.30 5.34

26 Argentina 745 19 2.55 1.42 3.68

27 Ecuador 1835 48 2.62 1.89 3.35

28 Brazil 3904 114 2.92 2.39 3.45

29 Guatemala 34 1 2.94 −2.74 8.62

30 Jamaica 32 1 3.13 −2.90 9.16

31 Dominican Republic 581 20 3.44 1.96 4.92

32 China 82,447 3310 4.01 3.88 4.14

33 Albania 223 10 4.48 1.76 7.20

34 Paraguay 59 3 5.08 −0.52 10.68

35 Algeria 454 29 6.39 4.14 8.64

36 Iran 38,309 2640 6.89 6.64 7.14

37 Iraq 547 42 7.68 5.45 9.91

38 Gabon 7 1 14.29 −11.64 40.22

39 Guyana 5 1 20 −15.06 55.06

Total 153,689 6563 4.27 4.17 4.37

No. Number of, CFR Case fatality rate, CI Confidence interval
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healthcare, economic disparity, cultural practices, and gender
inequalities. The ease of implementing possible interventions in
the high-income countries to control or mitigate the effects of a
COVID-19 pandemic, such as antiviral agents, and non-
pharmaceutical interventions such as quarantine, isolation, so-
cial distancing, and personal hygiene are a challenge for the low
and lower-middle-income countries. Although the exact causes
for the higher disease burden and the higher CFR in high-
income countries are not clear, it may result from the high life

expectancy and harboring of older populations with significant
comorbidities (Beltrán-Sánchez et al. 2015). Several possibili-
ties can be examined for the low CFR in the low and lower-
middle-income countries, including potential transmissibility of
the virus, genetic profile of the population, and the survival rate
of the virus in higher ambient temperatures (Brassey et al.
2020). More importantly, the underreporting of COVID-19
positive cases and lack of adequate testing measures may have
contributed to the low number of positive cases being reported
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from the low and lower-middle-income countries. The lag time
for the virus to spread from China, although a significant vari-
able, may have had some impact in the analysis of the CFR
between the high-income countries and other groups. It is pos-
sible that the governments in the low and middle-income coun-
tries have hadmore time to restructure public health and clinical
infrastructure to deal with this widespread health crisis.

Around the globe, governments, especially in the lower-
middle-income countries, have imposed mandatory quarantines,
isolation measures, social distancing, personal hygiene, and na-
tional lockdown measures to control exposure, especially for
vulnerable populations such as the elderly, people with comor-
bidities, pregnant woman, and children (Yuen et al. 2020).
Although quarantine, isolation, social distancing, and personal

Table 3 Case fatality rate and its confidence interval in high-income countries with reported COVID-19 mortality

No. Country No. of cases No. of deaths CFR (%) CI

Lower Upper

1 New Zealand 552 1 0.18 0.00 0.36
2 Iceland 1020 2 0.20 0.06 0.34
3 Chile 1909 6 0.31 0.18 0.44
4 Qatar 634 2 0.32 0.10 0.54
5 Israel 4247 15 0.35 0.26 0.44
6 Singapore 844 3 0.36 0.15 0.57
7 Australia 3966 16 0.40 0.30 0.50
8 Estonia 679 3 0.44 0.19 0.69
9 United Arab Emirates 570 3 0.53 0.23 0.83
10 Norway 4102 22 0.54 0.43 0.65
11 Saudi Arabia 1299 8 0.62 0.40 0.84
12 Bahrain 515 4 0.78 0.39 1.17
13 Brunei 126 1 0.79 0.00 1.58
14 Germany 57,298 455 0.79 0.75 0.83
15 Croatia 713 6 0.84 0.50 1.18
16 Finland 1218 11 0.90 0.63 1.17
17 Austria 8813 86 0.98 0.88 1.08
18 Luxembourg 1950 21 1.08 0.85 1.31
19 Canada 5655 61 1.08 0.94 1.22
20 Poland 1862 22 1.18 0.93 1.43
21 Lithuania 484 7 1.45 0.91 1.99
22 South Korea 9661 158 1.64 1.51 1.77
23 United States 122,653 2112 1.72 1.68 1.76
24 Ireland 2615 46 1.76 1.50 2.02
25 Andorra 341 6 1.76 1.05 2.47
26 Slovenia 730 13 1.78 1.29 2.27
27 Guam 56 1 1.79 0.02 3.56
28 Switzerland 14,274 257 1.80 1.69 1.91
29 Panama 901 17 1.89 1.44 2.34
30 Martinique 105 2 1.90 0.57 3.23
31 Portugal 5962 119 2. 00 1.82 2.18
32 Cyprus 214 6 2.80 1.67 3.93
33 Japan 1866 54 2.89 2.50 3.28
34 Sweden 3700 110 2.97 2.69 3.25
35 Denmark 2395 72 3.01 2.66 3.36
36 Puerto Rico 64 2 3.13 0.95 5.31
37 Greece 1156 38 3.29 2.77 3.81
38 Hungary 447 15 3.36 2.51 4.21
39 Trinidad and Tobago 76 3 3.95 1.72 6.18
40 Belgium 10,836 431 3.98 3.79 4.17
41 United Kingdom 19,526 1228 6.29 6.12 6.46
42 France 39,642 2602 6.56 6.44 6.68
43 Netherlands 10,866 771 7.10 6.85 7.35
44 Spain 78,797 6528 8.28 8.18 8.38
45 San Marino 229 24 10.48 8.46 12.50
46 Italy 97,689 10,781 11.04 10.94 11.14
47 Cayman Islands 8 1 12.50 0.81 24.19
48 Curaçao 7 1 14.29 1.06 27.52

Total 525,456 26,153 4.97 4.94 5.00

No. Number of cases or deaths, CFR Case fatality rate, CI Confidence interval
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hygiene were quiet easily adopted by most people, measures
such as national lockdowns for weeks have generated a public
outcry (Pulla 2020). The CFR ranged between 2.8% and 5.0%
for the low to high-income countries in our study; hence, the
rationale for national lockdowns cannot be justified based on
our CFR data. The fatality rate for COVID-19 is low, compared
with the fatality rate for other recent coronaviruses (MERS-Cov
858/2494 = 34%, SARS 906/8098 = 11%) and other viruses
(Nipah 398/513 = 77% and Ebola 13,562/33,577 = 41%) (Guo
et al. 2020). In the light of our study, a nation-wide lockdown as
implemented in several countries may not be the best option to
control the outbreak. China, Italy, and Spain, all countries that
have enforced nation-wide lockdown, are on the brink of eco-
nomic crisis. Businesses rack up losses due to closures, and
layoffs follow as revenue slumps. Consumption that significantly
contributes to the gross domestic product of a country becomes
affected in turn and uncertainties hold back household purchases.
Investors refrain from investing in a volatile market. Disruptions
in the global supply chain obstruct the manufacturing industry,
exacerbated by poor consumption. The arts, and the entertain-
ment, recreation, transportation, travel, and restaurant industries
suffer closure resulting from lockdown and quarantines.
Investments in real estate, home buying, and educational pro-
grams are delayed by the precautionary measures and because
investors are unable to fathom the “real value” (Adam 2020).

Protective measures such as mandatory masking, checking
for symptoms and objective findings of disease such as fever
in travelers, aggressive quarantining of travelers, selective
quarantining for vulnerable populations to prevent exposure,
bans on non-essential travel, procurement and adherence to
personal protective gear for health workers, social distancing,
personal hygiene, and encouragement of non-touch greetings
may be more prudent options.

Our study has several limitations. First, the data for the study
were obtained from public domains, and second, the higher CFR
(>6.0%) reported for some countries irrespective of the income
level indicated skewness of the data related to the extremely low
number of cases and deaths reported (Tables 1, 2, and 3). The
reliability of the public domain information from the WHO par-
tially overcomes some of these limitations. The strength of the
study is that this is the first report that addresses the virulence of
COVID-19 and the effectiveness of national lockdowns, based
on global CFR data. The results of our study will be useful for
trying to implement interventions in cases of pandemics such as
COVID-19, and others in the future, without being detrimental to
economic pursuits.

Conclusion

Fear, panic, and uncertainty forced many governments to im-
pose draconian containment measures to control the spread of
COVID-19 infection. The results from our study predict that

the maximum CFR in high-income countries will be
contained at approximately 5%. The CFR for the low, low-
er-middle, and upper-middle-income countries will range be-
tween 2.8% and 4.3%. COVID-19, irrespective of its infectiv-
ity and virulence, produces a lower CFR compared with that
of SARS-Cov and MERS-Cov, although COVID-19 has in-
fected eight times more countries than MERS-Cov and
SARS-Cov and caused a higher number of deaths. The
nation-wide lockdownmeasures adopted to prevent the spread
of the virus may have been prevented had the CFR been taken
into account, and social engagement reforms and mandatory
quarantine for travelers and vulnerable populations adopted
instead. These measures would have minimized hardship for
the population and prevented economic turmoil.
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