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Abstract
Aim: The aim of the study is, evaluation of the pandemic data of and measures taken by 20 
countries with the highest reported number of cases in the first 100 days of the pandemic, in 
terms of demographic data and healthcare resources.
Materials and Methods: The data used in the study were obtained from ECDC, OECD and 
Oxford COVID-19 Government Response Tracker. The countries were categorized into two 
groups, early-onset and late-onset countries, in terms of their date of first confirmed cases 
and Stringency Index (SI) were calculated. 
Results: United States has the highest number of cases (432,132). France was the first coun-
try to report death, outside of China. Top three countries with the highest Case Fatality Rate 
(CFR) are France (13.25), Italy (12.67) and United Kingdom (11.69). There was a strong nega-
tive correlation between “total death/total population proportion” and the intensive care unit 
bed per million population (r= -0.720; p= 0.008). The ‘’proportion of ≥65 age’’ was found to 
have a moderately positive correlation with “total case / total population proportion” as well 
as “total death / total population proportion” (r= 0.687; p= 0.001; r= 0.635; p= 0.003, respec-
tively). In the late-onset countries, the logarithmic growth of both case and death numbers 
is faster than the early-onset countries. The SI is higher in late-onset counties both on the 
dates of logarithmic growth in the number of cases and on the 100th day of the pandemic. 
Restrictions on international travel is the earliest measure taken by countries. Turkey is the 
only country to implement 3 of 9 measures before its first case.
Discussion and Conclusion: The first encounter dates of countries with the pandemic are 
important in terms of preparedness. Despite, late-onset countries benefited from the expe-
riences of early-onset countries and implemented measures, the emergence of cases and 
deaths could not be prevented. Moreover, the increase in cases and deaths was faster. Coun-
tries which have more elderly population are affected more adversely. Because the transmis-
sion patterns of the pandemic are related with country-specific characteristics, all variables 
that have an impact on the pandemic should be considered.
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Öz
Amaç: Bu çalışmanın amacı, pandeminin ilk 100 gününde en çok vaka görülen 20 ülkenin 
salgın verileri ve önleyici müdahalelerinin, demografik ve sağlık hizmeti kapasitesi verileriyle 
birlikte incelenmesidir.
Gereç ve Yöntemler: Araştırmada ECDC’nin salgın verileri, OECD’nin sosyodemografik ve 
sağlık hizmeti kapasitesi verileri, Oxford COVID-19 Government Response Tracker veritaba-
nının ise önlemlere dair verileri ve ‘Stringency Index’ puanı kullanılmıştır. Salgının başlangıcın-
dan itibaren ilk 1 ay içerisinde vaka görülen ülkeler erken başlangıçlı, diğerleri geç başlangıçlı 
olarak tanımlanmıştır. 
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INTRODUCTION
On December 31, 2019, the World Health Orga-
nization’s (WHO) China Country Office reported 
cases of pneumonia of unknown etiology. On Janu-
ary 7, 2020, it was determined that the etiological 
agent was a new type of coronavirus that has never 
been seen in humans before (1). The disease was 
later named as COVID-19 (2). Within a month af-
ter December 31, the formally acknowledged start 
date of the outbreak, case numbers increased rap-
idly, with more than 10,000 cases reported in 23 
countries (3). WHO declared the outbreak as a pan-
demic on March 11, where a total of 118,000 cases 
and 4,291 deaths were reported in 118 countries 
(4). As of April 08, the 100th day of the epidemic, 
it had reached 210 countries/regions with the total 
number of confirmed cases reaching 1,436,198, the 
number of deaths exceeding 85,521 and 4 countries 
outpacing China in the number of cases reported 
(5).

In the fight against the COVID-19 pandemic, 
WHO has advised the countries to increase their 
preparations for the epidemic, put emphasis on case 
detection, follow-up and treatment, take measures 
to reduce the transmission and be open to innova-
tion and learning (4). Non-pharmaceutic interven-
tions to prevent the spread of the outbreak contains 
public information and communication campaigns, 
isolation of the cases and quarantine of the contacts, 
personal and social hygiene measures such as hand-
washing, household disinfection and wearing masks 

in public areas, social distancing measures such as 
stay-at-home calls, restrictions or bans on public 
gatherings, curfews for certain age groups or whole 
community, closing schools and workplaces, apply-
ing cordon sanitaire and travel restriction measures 
such as inter-country or intra-country travel bans 
(6,7). The effect of quarantine measures on reducing 
the spread of the epidemic is demonstrated by mod-
eling studies. Interventions such as school closures, 
travel restrictions and social distancing alongside 
quarantine measures are shown to strengthen this 
impact (8,9). WHO recommends that each coun-
try shall adapt these measures according to their 
own case numbers and taking economic and social 
factors into account. In this regard, since the onset 
of the outbreak, countries and regions have imple-
mented various interventions at different times and 
in different forms (10,11).

In this study, we aimed to evaluate the pandemic 
data of and measures taken by 20 countries with the 
highest reported number of cases in the first 100 
days of the pandemic, in terms of demographic data 
and healthcare resources.

MATERIALS AND METHODS
Our study is a cross-sectional study which is con-
ducted between April 10-30, 2020.  At the 100th day 
of the pandemic (April 8, 2020), the top 20 coun-
tries in the total confirmed case rankings among 
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Bulgular: İlk 100 gün itibariyle toplam vaka sayısının en yük-
sek olduğu ülke ABD’dir (432.132). Çin’den sonra ilk ölüm 
bildiren ülke Fransa’dır. Vaka ölüm oranının en yüksek oldu-
ğu ülkeler Fransa (13,25), İtalya (12,67) ve Birleşik Krallık’tır 
(11,69). Ülkelerin, “toplam ölüm/toplam nüfus oranı” ile nü-
fus başına düşen yoğun bakım yatağı arasında negatif yön-
de güçlü bir ilişki saptanmıştır (r= -0,720; p= 0,008). 65 yaş 
ve üzeri nüfus oranı ile “toplam vaka/toplam nüfus oranı” 
ve “toplam ölüm/toplam nüfus oranı” arasında pozitif yön-
de orta derecede bir ilişki bulunmuştur (r= 0,687; p= 0,001; 
r= 0,635; p= 0,003). Geç gruptaki ülkelerde hem vaka hem 
de ölüm sayılarının logaritmik artışı erken grup ülkelere göre 
istatistiksel olarak anlamlı düzeyde daha hızlıdır. Stringency 
Index, geç grup ülkelerde hem vaka sayısının logaritmik artış 
tarihlerinde hem de pandeminin 100. gününde daha yüksek-
tir. Ülkelerin en erken aldıkları önlem, uluslararası seyahatle-

rin kısıtlanmasıdır. Türkiye, ilk vakasından önce en çok önlem 
alan ülke olup, dokuz önlemin üçünü uygulamıştır.
Sonuç: Ülkelerin salgına yakalandıkları tarih, salgına karşı 
hazırlıklı olunması açısından önemlidir. Salgının geç başladığı 
ülkeler, erken başlayan ülkelerin yaşadığı tecrübeleri dikkate 
alarak önlemleri daha sıkı tutmalarına rağmen bu ülkelerde 
de vaka ve ölümlerin önüne geçilememiştir. Üstelik vaka ve 
ölümlerde artış erken grup ülkelere göre daha hızlı olmuştur. 
Bununla birlikte yaşlı nüfusun daha şiddetli etkilendiği bir 
sağlık sorununda, yaşlı nüfus yüzdesi yüksek ülkeler daha 
olumsuz etkilenmektedir. Pandeminin yayılımı ve seyrinde 
ülkelere özgü dinamikler olması nedeniyle, tüm sürecin an-
laşılabilmesi salgını etkileyen tüm faktörlerin göz önünde bu-
lundurulmasını gerekmektedir.
Anahtar Sözcükler: COVID19; SARS-CoV-2; Stringency In-
dex; önleyici tedbirler
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worldwide were included in the study (5). The case 
and death rate data of countries were recorded as 
one day before when they were published on WHO 
and European Centre for Disease Prevention and 
Control (ECDC). For example, while the first con-
firmed cases were announced on March 11, it was 
recorded as March 12 in the WHO and the ECDC 
reports (5,12).

The data used in the research were obtained from 
various sources that are open and free of charge on 
the internet. The most updated sociodemographic 

and healthcare resources data of the countries are 
selected from the Organisation for Economic Co-
operation and Development (OECD) database (13). 
United Nations’(UN) database was used for data 
of non-OECD countries such as China, Russia and 
Brazil (14). The data of countries’ preventive mea-
sures were extracted from the database of Oxford 
COVID-19 Government Response Tracker (OxC-
GRT-20) (15). This database was formed by a work-
ing group at the University of Oxford to collect in-
formation on common policy responses, scores the 
stringency of such measures, and aggregates these 
into a Stringency Index (SI). The data searched by 
the working group via internet is transferred to the 
OxCGRT-20 database. The measures taken by the 
countries are evaluated with 18 different headings 
(Table 1) (16).

Stringency Index is calculated using only the 
policy indicators C1 – C8 and H1. The value of the 
index on any given day is the average of nine sub-
indices pertaining to the individual policy indica-
tors, each taking a value between 0 and 100.

Independent variables of the study are sociode-
mographic and healthcare indicators and confirmed 
case-death numbers, dependent variable is Strin-
gency Index.

The countries were categorized into two groups 
in terms of their date of first confirmed cases and 
this grouping is based on the first confirmed case 
date of China December 31, 2020. Those countries 
who encountered with first confirmed cases within 
the first month (January) are identified as early-on-
set countries and those who encountered with first 
confirmed cases after the first month (after January) 
are identified as late-onset countries (Table 2).

In the first part of the study, the relationship be-
tween pandemic data of the countries such as case-
death numbers, Case Fatality Rate (CFR), “total case 
/ total population proportion” and “total death / to-
tal population proportion” and sociodemographic 
and health care resources data were examined. In 
the second part, the rates of cases and deaths in 
countries were evaluated according to the early and 
late-onset of the outbreak. In the third part, the 
Stringency Index scores of the countries were ana-
lyzed in terms of the country groups and logarith-
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Table 1: OxCGRT Indicators
ID Name 

Containment and closure

C1* School closing 

C2* Workplace closing 

C3* Cancel public events 

C4* Restrictions on gathering size 

C5* Close public transport 

C6* Stay at home requirements 

C7* Restrictions on internal movement 

C8* Restrictions on international travel 

Economic response

E1 Income support 

E2 Debt/contract relief for households 

E3 Fiscal measures 

E4 Giving international support 

Health systems

H1* Public information campaign 

H2 Testing policy 

H3 Contact tracing 

H4 Emergency investment in healthcare 

H5 Investment in COVID-19 vaccines 

Miscellaneous

M1 Other responses 

* Indicators considered in the stringency index calculation.

Table 2: Groups of countries in terms of the date of the first con-
firmed case
Groups Countries

Early-onset Canada, China, France, Germany, Italy, Russia, 
Spain, South Korea, Sweden, United Kingdom 
(UK), United States (USA) 

Late-onset Austria, Belgium, Brazil, Iran, Israel, Netherlands, 
Portugal, Sweden, Switzerland, Turkey
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mic growth of the pandemic. The implementation 
dates of the 9 measures (C1-C8 and H1) that consti-
tute the SI of the countries were evaluated according 
to the first case date in the country, lastly.

Statistical analysis
After the data was combined and corrected in Mi-
crosoft Office 365 Excel, it was transferred to SPSS 
24.0 for analyses. Mean, standard deviation, medi-
an, minimum, maximum, frequencies and percent-
ages are calculated for descriptive statistics. Mann-
Whitney U test was used to analyze the differences 
between the groups. Correlation coefficients was 
calculated with Spearman test. The statistically sig-
nificant level was accepted as p<0.05.

Since this study is conducted through open data 
that are accessible through publicly open data, any 
ethics committee approval was not taken.

RESULTS
Among the countries included in the study, the 
country with the longest life expectancy at birth is 
Switzerland (83.6) and the shortest is Russia (72.4) 
(Table 3). 14 of the 20 countries have a life expec-
tancy over 80 years. According to population distri-
bution by age, the youngest countries (top countries 
according <15 years population percentage) are Is-
rael (27.89%), Iran (24.33%) and Turkey (24.29%); 
the oldest countries (top countries according  ≥ 65 
years population percentage) are Italy (23.01%), 
Netherlands (22.36%) and Germany (21.56%) re-
spectively. Based on Human Development Index 
(HDI) rankings, while Switzerland has the highest 
rank (0.944), China has the lowest (0.752). 

When healthcare resource indicators are exam-
ined, Austria (5.18), Portugal (4.97) and Switzer-
land (4.30) have the highest number of doctors per 
thousand population whereas China (1.98), Turkey 
(1.87) and Iran (1.58) have the lowest. In 8 coun-
tries, this proportion is lower than 3. The countries 
with the highest number of hospital beds per thou-
sand population are South Korea (12.27), Russia 
(8.2) and Germany (8.0) while Iran has the lowest 
number (1.50). Turkey (46.1) and Germany (33.9) 

have the greatest number of intensive care unit 
(ICU) beds per 100.000 population whereas Italy 
(8.6) and the Netherlands (6.7) have the least. In the 
number of CT devices per million population, USA 
has the highest rank with 42.6 and Iran has the low-
est with 6.5.

Among these 20 countries, the first cases outside 
of China were recorded in South Korea on January 
19 and in the United States on January 20 (Table 
4). Out of 20 countries excluding China, France 
was the first country to report a COVID-19 relat-
ed death on February 14 while Russia was the last 
country to report it on March 26. Iran is the only 
country in the late-onset group where the first death 
has occurred in February as well as being the only 
country where the first case and first death were re-
ported on the same day. Turkey is the last country to 
report its first case among all 20 countries. Top three 
countries with the highest CFR are France (13.25), 
Italy (12.67) and United Kingdom (11.69) whereas 
the countries with the lowest CFR are Russia (0.73), 
Israel (0.75) and Germany (1.95). South Korea and 
Germany are early-onset countries with CFRs be-
low 2. Meanwhile, The Netherlands, Spain, Bel-
gium, Sweden, Iran and Brazil are late-onset coun-
tries with CFRs over 5. According to the number of 
confirmed cases by the 100th day of the pandemic, 
USA has the highest number of cases (432,132) and 
Sweden has the lowest (8,419). 

When the correlation between healthcare re-
sources of countries and essential pandemic indica-
tors were analyzed, no significant relationship was 
found between healthcare indicators and CFR. On 
the other hand, there was a strong negative correla-
tion between “total death / total population propor-
tion” and the intensive care unit beds per 100.000 
population (n= 12; r= -0.720; p= 0.008).

In the correlation analysis conducted to deter-
mine the relationship between the demographic 
data and pandemic data of the countries; the pop-
ulation percentage between the ages of 15-64 was 
found to have a moderately negative correlation 
with “total case / total population proportion” and 
a weakly negative correlation with “total death / to-
tal population proportion” (r= -0.550, p= 0.012; r= 
-0.487, p= 0.030, respectively).
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The population percentage of people aged 65 
and above was found to have a moderately posi-
tive correlation with “total case / total population 
proportion” as well as “total death / total popula-
tion proportion” (r= 0.687; p= 0.001; r= 0.635; p= 
0.003, respectively). A moderately possitive correla-
tion was found between life expectancy at birth and 
both “total case / total population” and “total death 
/ total population” proportions (r= 0.608; p= 0.004; 
r= 0.657; p= 0.002, respectively). The HDI have a 
moderately positive correlation with “total case / 
total population proportion” (r= 0.542; p= 0.014).

There was no significant difference regarding the 
distribution of demographic data and health care 
resources between the early-onset and late-onset 
groups. 

In the late-onset countries, the logarithmic 
growth of the epidemic is faster than in the early-
onset countries, and the difference is significant at 
all milestones (Table 5). The duration to reach the 
1,000th cases is 42.5 ± 10.0 days in the early-onset 
countries and 21.3 ± 9.8 days in the late-onset coun-

tries. In the late-onset group, the time between First-
10th and 10th-100th cases is significantly shorter. In 
the late-onset group, the duration between 1st-10th 
cases is 7.6 ± 8.5 and between 10th-100th cases is 
6.4 ± 2.8 days while in the early-onset group, the 
time between first-10th cases is 19.4 ± 10.7 and the 
time between 10th-100th cases is 15.2 ± 8.8 days 
(p= 0.020 and p= 0.031, respectively). When the 
logarithmic growth rate of deaths is analyzed, it 
is determined that the average number of days in 
the late-onset group is shorter than the early-on-
set group and the difference in all increases before 
1000th deaths is significant.

When the Stringency Index averages are com-
pared according to the dates when the cases were 
detected, the late-onset countries have a higher av-
erage in all milestones than the early-onset coun-
tries (Table 6). The average of SI is 44.01 ± 19.57 in 
the early-onset countries and 69.68 ± 17.80 in the 
late-onset countries for the dates of 1000th cases in 
each country (p= 0.007). As of the 100th day of the 
pandemic, it was 76.19 ± 13.82 in the early-onset 
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Figure 1:  Evaluation of the measures taken by countries in terms of the first confirmed case date

(*Regardless of the level of measures taken, the first date of implementation was considered. Countries are listed alphabetically, C1: School 
closing, C2: Workplace closing, C3: Cancel public events, C4: Restrictions on gathering size, C5: Close public transport, C6: Stay at home 
requirements, C7: Restrictions on internal movement, C8: Restrictions on international travel, H1: Public information campaign)
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group and 82.03 ± 5.96 in the late-onset group. Ac-
cording to the time elapsed between the case in-
creases, in the period from the 1000th case to the 
10,000th case, the SI increase was 33.11 ± 19.85 in 
the early-onset group and 11.07 ± 12.84 in the late-
onset group (p= 0.021). Also there were negative 
correlation between the SI scores of the 1000th case 
day with the total number of cases in the 100th day, 
and with the CFR value of the 100th day (r = -0,514; 
p = 0.021; r = -0.466; p = 0.039, respectively).

When the dates that the early-onset and late-
onset countries took nine measures compared 
to the first case dates, it was found that late-onset 
countries took the measures in a shorter time (Fig-
ure 1). Of these, C1, C2, C3, C4, C5, C6, C7 mea-
sures were found to be taken in a statistically sig-
nificantly shorter time period (p= 0.002; p= <0.001; 
p= 0.001; p= 0.017; p= 0.004; p= 0.017; p= 0.001, 
respectively). 4 early-onset countries took measure 
C8 (restrictions on international travel) before their 
first cases were reported. 5 early-onset countries 
and 2 late-onset countries implemented all 9 mea-
sures. C1, C2, C3, C7 and H1 are common measures 
taken by all countries. The C4 measure is not taken 
in 10 countries, the C6 measure in 9 countries, the 
C5 measure in 6 countries and the C8 measure in 2 

countries. Turkey is the only country to implement 
3 of 9 precautions before its first case. It is also the 
country that acts earliest in school closures (day 5), 
restricting domestic mobility (day -2) and limiting 
international travel (day -47).

DISCUSSION AND CONCLUSION
The COVID-19 pandemic has adversely influenced 
the whole world in so many ways and its transmis-
sion patterns tend to differ from one country to 
another. Countries can be examined in terms of 
indicators regarding the pandemic such as date of 
the first confirmed cases, the numbers of total cases, 
deaths, tests, critical ill, recovered cases and their 
rates, and other logarithmic variables. In this study, 
we analyzed the top 20 countries according to total 
number of confirmed cases within the first 100 days 
and evaluate the data regarding the pandemic and 
countries’ preventive measures in terms of demo-
graphic and healthcare resources data.

As of 100 days after the first emergence of the 
pandemic, the top 20 countries consist of developed 
and developing countries. Countries with higher 
ranks in terms of demographic and health resourc-
es, the total number of cases is expected to be higher 

Table 3. Sociodemographic and health care resources data of the countries

Countries* 
Life expectancy 

at birth
Population, total

Population ages 
0-14 (% of total 

population)

Population ages 
15-64 (% of total 

population)

Population ages 
≥ 65  (% of total 

population)
HDI

Physicians 
(per 1,000 

population)

Nurses 
(per 1,000 

population)

Hospital beds 
(per 1,000 

population)

ICU beds 
(per 100,000 
population)

CT scanners, 
total (per 
1,000,000 

population)

CT exams, 
total (per 1,000 

population)

Austria
81.7 8,954,000 14.36 66.56 19.08 0.908 5.18 6.85 7.37 17.4 28.6 149.6

Belgium
81.6 11,543,000 17.05 63.93 19.02 0.916 3.08 10.96 5.66 - 23.0 200.5

Brazil
75.7 211,051,000 21.01 69.74 9.25 0.759 2.16 10.11 2.20 - 15.4 -

Canada
82.0 37,412,000 15.85 66.51 17.65 0.926 2.65 9.96 2.52 12.9 15.3 152.9

China
75.4 1,433,785,000 17.80 70.72 11.47 0.752 1.98 2.66 4.20 - - -

France
82.6 65,130,000 17.80 61.81 20.39 0.901 3.16 10.48 5.98 16.3 17.4 189.7

Germany
81.1 83,517,000 13.80 64.64 21.56 0.936 4.25 12.93 8,00 33.9 35.1 148.5

Iran
76.5 75,332,000 24.33 71.48 4.19 0.798 1.58 0.44 1.50 - 6.5 -

Israel
82.6 8,520,000 27.89 59.91 12.21 0.903 3.14 5.08 3.02 - 9.5 145.2

Italy
83.0 60,551,000 13.17 63.82 23.01 0.880 3.99 5.80 3.18 8.6 34.7 89.9

Netherlands
81.8 10,226,000 13.25 64.38 22.36 0.931 3.58 10.88 3.32 6.7 13.5 94

Portugal
81.5 51,225,000 12.75 72.19 15.06 0.847 4.97 6.70 3.39 - 24.0 188.9

Russia
72.4 145,873,000 18.15 66.75 15.09 0.816 3.75 8.54 8.20 - 13.6 -

South Korea
82.7 17,096,000 15.88 64.51 19.61 0.903 2.34 6.91 12.27 10.6 38.2 204.6

Spain
83.4 46,735,000 14.58 65.78 19.65 0.891 3.88 5.74 2.97 9.7 18.6 114.9

Sweden
82.5 10,038,000 17.63 62.16 20.20 0.933 4.12 10.90 2.22 - 18.5 -

Switzerland
83.6 8,592,000 14.94 66.21 18.84 0.944 4.30 17.23 4.53 11.8 39.3 109.9

Turkey
78.1 83,428,000 24.29 66.98 8.73 0.791 1.87 2.07 2.81 46.1 14.8 206.6

United Kingdom
81.3 67,529,000 17.70 63.80 18.51 0.922 2.81 7.83 2.54 10.5 9.4 92.3

United States
78.6 329,065,000 18.55 65.24 16.21 0.924 2.61 11.74 2.77 25.8 42.6 255.7

* Countries are listed alphabetically HDI: Human Development Index, ICU: Intensive Care Unit, CT: Computed Tomography
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as well. The higher number of cases are related to 
their cosmopolitan features since those countries 
tend to have more international mobility due to a 
wide range of factors such as economy, trade, tour-
ism, and education (17). This increases the proba-
bility of transmission of the virus from different na-
tions through individuals. On the other hand, it can 
be said that less developed countries tend to report 
much less than their actual number of cases because 
of the inefficiency of health systems and the weak-
ness of surveillance systems (18). Furthermore, it is 
probable to not have received any information from 
certain countries that are closed to the global world. 
For instance, the number of cases were reported 
as zero for North Korea and Turkmenistan in the 
100th day of the pandemic (5).

Struggling with the pandemic has two main pil-
lars. The surveillance and the management of cases 
and the related contacts in their household are high-
ly crucial to bring the process under control and to 
prevent further spread of the pandemic (19). It is 
also important that when it is necessary, confirmed 
cases should be able to benefit from the health ser-

vices for recovery and survival. Depending on the 
severity of symptoms, cases are being examined at 
home or hospitals. The latter group receives treat-
ment in hospitals either in service or intensive care 
units, because of these situations, the indicators 
which show the healthcare resources of a country 
such as the numbers of doctors, nurses, hospital beds 
and intensive care unit beds per population become 
important. Unless a vaccine is invented against the 
virus, it is very unlikely to suppress the pandemic 
completely and the possible biggest challenge that 
countries will face is whether they will experience 
a need for health service which is over the capacity 
of their health systems (20). Unfortunately, coun-
tries such as Italy where the number of cases was 
exponentially increasing have already experienced 
this problem with a scarcity of equipments such as 
service and intensive care beds, and even ventilators 
(21). Due to the limitations regarding the reliability 
and consistency of diagnostic tests, those patients 
who have negative PCR, but still show symptoms 
and CT sign that is matched with the COVID-19 
are also treated as positive cases in some countries 

Table 4: Essential pandemic data of the countries April 8, 2020

Countries*  Group Number of cases Number of 
deaths CFR Date of the first 

case
Date of the first 

death
Austria L 12,969 273 2.11 25 Feb 12 Mar
Belgium L 23,403 2,240 9.57 3 Feb 11 Mar
Brazil L 15,297 800 5.23 25 Feb 17 Mar
Canada E 19,274 435 2.26 25 Jan 9 Mar
China E 82,870 3,339 4.03 31 Dec 10 Jan
France E 82,048 10,869 13.25 24 Jan 14 Feb
Germany E 108,202 2,107 1.95 28 Jan 9 Mar
Iran L 64,586 3,993 6.18 19 Feb 19 Feb
Israel L 9,404 71 0.75 21 Feb 20 Mar
Italy E 139,422 17,669 12.67 30 Jan 22 Feb
Netherlands L 20,549 2,248 10.94 27 Feb 6 Mar
Portugal L 13,141 380 2.89 2 Mar 17 Mar
Russia E 8,672 63 0.73 31 Jan 26 Mar
Spain E 146,690 14,555 9.92 31 Jan 4 Mar
South Korea E 10,423 204 1.96 19 Jan 20 Feb
Sweden E 8,419 687 8.16 31 Jan 11 Mar
Switzerland L 22,710 705 3.10 25 Feb 5 Mar
Turkey L 38,226 812 2.12 11 Mar 18 Mar
United Kingdom E 60,733 7,097 11.69 30 Jan 5 Mar
United States E 432,132 14,817 3.43 20 Jan 29 Feb

*Countries are listed alphabetically, E: Early-onset. L: Late-onset. CFR: Case fatality rate
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such as Turkey. Although these individuals are not 
reported as confirmed cases in the official statistics 
yet, they receive their treatments in accordance with 
the same treatment protocols of positive cases (22). 
Therefore, the number of CT devices becomes an-
other important indicator. Countries tend to differ 
in terms of the prominent features of their health 
system capacities. For example, Turkey is placed as 
second-to-last in the number of doctors per 1000 
patients while, it also ranks first in the number of 
ICU beds, which is an important indicator for case 
treatment, and second in the number of CT exams.

Since elderly populations tend to be more ad-
versely influenced by the disease, the demographic 
structures of countries play a crucial role for the pro-
gression of the pandemic (23). The case and death 
numbers per population tend to increase when 
there is an increase in the proportion of people aged 
over 65. All four countries (Italy, France, the UK, 
and Netherlands) which have higher case-fatality 
rates than 10% also have a significant proportion of 
elderly population. In terms of the old-age depen-
dency ratio, Italy ranks first and Netherlands ranks 
second while France ranks fourth and the UK ranks 
eleventh. The life expectancy at birth in these coun-
tries is over 80 years as well. There are studies re-

porting that the incidence of COVID-19 correlates 
with life expectancy at birth, which is an indicator 
of development (24). Considering the high ability 
to tracing and confirming cases in developed coun-
tries, it can contribute to the high number of cases 
in these countries. While Netherlands and Italy are 
placed among the last two ranks in terms of their 
ICU bed numbers which is an important indicator 
for the treatment of elderly population and severe 
cases, Turkey ranks among the last ones in terms of 
its case-fatality rates. Nevertheless, it is helpful to 
remind that the test policies of countries, preven-
tive interventions, and other measures were not 
considered when these evaluations were conducted. 
Negative correlation between numbers of ICU beds 
and number of deaths per population confirms the 
studies that show the need of intensive care for a 
certain number of case (25). This also supported the 
fact that the death rates are getting increased when 
there is an inadequacy regarding the intensive care 
unit capacity.

In our study, the reason why there is no relation-
ship between the variables regarding the demogra-
phy and health service capacity and CFR might be 
explained that by the fact that every country expe-
rienced a different phase of the pandemic on April 

Table 5: Comparison of logarithmic growth duration of cases and deaths by country groups

Early-onset Late-onset
n Mean±SD Median (min-max) n Mean±SD Median (min-max) p value

Cases (by first case)
10th case 11 19.4±10.7 22 (0-35) 9 7.6±8.5 4 (2-29) 0.020
100th case 11 34.6±8.6 35 (18-46) 9 14.0±8.3 11 (7-32) <0.001
1,000th case 11 42.5±10.0 44 (24-56) 9 21.3±9.8 18 (11-42) 0.001
10,000th case 9 53.7±13.4 55 (31-74) 8 33.0±11.1 32 (19-55) 0.006
100,000th case 4 65±5.4 64.5 (60-71) -
Cases
First to 10th 11 19.4±10.7 22 (0-35) 9 7.6±8.5 4 (2-29) 0.020
10th to 100th 11 15.2±8.8 16 (2-29) 9 6.4±2.8 7 (3-12) 0.031
100th to 1000th 11 7.9±1.7 8 (5-10) 9 7.3±1.9 7 (4-10) 0.552
1,000th to 10,000th 9 12.9±9.2 10 (7-37) 8 12.8±2.5 13.5 (8-15) 0.093
10,000th to 100,000th 4 15.5±5.4 17 (8-20) -
Deaths (by first case)
First death 11 34.3±12.5 36 (10-55) 9 15.7±11.5 15 (0-37) 0.003
10th death 11 41.9±11.1 43 (21-59) 9 21.9±12.1 19 (5-44) 0.002
100th death 10 50.1±12.4 53.5 (27-67) 8 28.1±11.1 27.5 (15-50) 0.002
1,000th death 7 54.7±10.7 59 (41-66) 3 40.0±16.6 33 (28-59) 0.117
10,000th death 4 68.0±9.5 68 (58-78) -
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8, 2020 on which the CFR value was measured. For 
example, while Turkey was in its 29th day after the 
emergence of first case, China was in its 100th day 
(Table 4). Furthermore, other indicators which were 
not considered in this research might affect the CFR 
as well. We found a negative correlation between 
the countries Stringency Index scores at the 1000th 
case's day and the total number of cases in the 100th 
day and also with the CFR value of the 100th day. 
This correlation demonstrates that to what extent 
preventive measures are stringent in the day that the 
1000th case is confirmed, the total numbers of cases 
and CFR in the 100th tend to be less, depending on 
the former. If the preventive measures are stringent, 
it is very likely to have less number of cases and also 
case-fatality rates (8,9).

The pandemic’s transmission tends to be differ-
ent among countries and it is influenced by the fac-
tors such as the number of people in cities per square 
meter, the average number of households, cultural 
factors, physical contact in daily life, and sincerity. 
While some countries do not experience any case 
for a couple of weeks after the first confirmed cases, 
for instance, the number of confirmed cases for Tur-
key after the first confirmed case was 100 in the 7th 
day and 1000 in the 11th day (26). The first index 
cases or basic reproduction numbers (R0) within a 
country are important factors for the transmission 

of the pandemic (27). According to this, although 
Turkey had experienced the first case in a late date, 
it is very likely that there were more than one index 
cases. Those 372,000 people who came from abroad 
to Turkey within the first two weeks of March might 
contribute to these numbers (28). The fact of this 
opinion should be investigated with epidemiologi-
cal studies.

The first encounter dates of countries with the 
pandemic are crucial in terms of taking it serious or 
being prepared. While it would be more difficult for 
early-onset countries if their preparations are not 
adequate, late-onset countries can benefit from the 
experiences of early-onset countries. Among early-
onset countries, only South Korea was able to keep 
the total number of cases and death rates low with 
its intense testing and isolation policies (29,30). 
Moreover, although it is geographically very close 
to China, South Korea ranks 17th place in the total 
number of cases. However, some European coun-
tries such as France, Italy, and the UK, as already 
mentioned in earlier paragraphs, could not show 
the same success.

On the other hand, while late-onset countries 
were in an advantaged position in terms of time 
which enabled them to apply preventive measures 
more quickly. It is significant to see that late-onset 
countries still tend to have higher rates of increase 

Table 6:  Comparison of SI scores and differences between logarithmic growth dates by country groups

Stringency Index
Early-onset Late-onset

n Mean±SD Median (min-max) n Mean±SD Median (min-max) p value
Cases
1st 11 6.41±7.75 2.86 (0-22.86) 9 11.43±12.49 9.52 (0-37.14) 0.345
10th 11 12.92±12.18 14.29 (0-43.10) 9 16.51±9.77 14.29 (0-37.14) 0.46
100th 11 25.73±20.97 25.71 (0-62.86) 9 35.90±18.62 32.14 (4.76-65.71) 0.239
1,000th 11 44.01±19.57 38.10 (14.29-66.90) 9 69.68±17.80 72.86 (32.14-88.81) 0.007
10,000th 9 76.43±10.98 76.43 (56.19-92.38) 8 78.36±5.30 78.81 (67.86-84.76) 0.847
100,000th 4 79.11±10.19 79.77 (68.10-88.81) - - - -
8th April 11 76.19±13.82 80.00 (43.81-92.38) 9 82.03±5.96 81.67 (75.71-92.38) 0.402
Differences
First to 10th 11 6.52±8.01 2.86 (0-20.24) 9 5.08±6.88 0.00 (0-17.14) 0.626
10th to 100th 11 12.81±12.91 10.47 (0-32.14) 9 19.39±12.04 17.85 (0-34.28) 0.235
100th to 1,000th 11 18.28±16.35 15.47 (0-41.90) 9 33.79±22.34 26.19 (0-62.86) 0.127
1,000th to 10,000th 9 33.11±19.85 29.05 (8.34-66.66) 8 11.07±12.84 4.41 (0-35.72) 0.021
10,000th to 
100,000th

4 5.54±7.56 2.74 (0-16.67) - - - -
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both for the total number of cases and death rates 
than early-onset countries. The situations that the 
index average of late-onset countries based on case 
numbers is higher than early-onset countries and 
the difference between them in the 1000th case day 
is significant demonstrate that late-onset countries 
took advantage of experiences of early-onset coun-
tries and had opportunities to apply necessary pre-
ventive measure more quickly. Particularly, while 
the difference between early and late-onset coun-
tries was significant until the 1000th case, it is ob-
served that early-onset countries tend to close this 
difference until the date of the 10,000th case (early-
onset=76.43±10.98 late-onset =78.36±5.30). How-
ever; late-onset countries had more time to adapt 
prevent measures and apply them in population 
than early-onset country as Figure-1 also proves 
this point. This situation can be related to the idea 
that worldwide preventive measures and policies re-
garding it might not be adequate to struggle against 
the disease since there are still many uncertainties 
about the virus. This is supported by the finding 
that late-onset countries have shorter time intervals 
of key logarithmic growths. The finding that there 
are no significant differences between the SI scores 
of early and late-onset countries for the days of 1st, 
10th, and 100th case leads us to think that coun-
tries take some time to see whether the virus tends 
to spread within a country region in order to imple-
ment preventive measures. In terms of the index 
rankings, Turkey ranks the first place in the 1st and 
100th cases and ranks the second place in the 10th 
case.

The scope of measures is highly influenced by 
the economic structure and the social life habits 
of countries (31). Many studies showed that public 
health implementations such as cordons sanitaire, 
social distancing, home quarantine decreased the 
rate of new confirmed cases (32). While countries 
prefer some preventive measures such as school 
closures, limitations in workplaces, cancellation of 
public events, and restrictions on internal move-
ment, there are some differences in terms of lock-
down, restrictions regarding curfew, full closure 
of workplaces, and transportation restrictions. Re-
striction on international travel is the most early 

and common preventive measure. It is reported that 
the date of the first cases was delayed in countries 
that implemented international travel restrictions 
for those coming from both China and other coun-
tries where the cases were frequent (33).  Nonethe-
less, it can be seen that there are some countries 
among late-onset countries that waited a certain 
amount of period for the emergence of the first case 
as it is also shown in Figure-1. Studies showing that 
the EU countries, where the second peak of the 
pandemic was occurred after China, were late for 
restriction of the international travels. Spain, Italy, 
Germany and France, which are among the coun-
tries with the highest number of cases at the time 
of our study, are the countries that have the widest 
transportation network both within the country 
and with each other (17). Delayed travel restric-
tions may have contributed to the rapid increase of 
cases in these countries. Turkey is the country that 
implemented most preventive measures before the 
emergence of the first confirmed case. The curfew 
for spesific groups such as the population who are 
above 65 years or below 20 years and for those liv-
ing in metropolitan cities are specific examples of 
measures taken by Turkey (31).

There are some limitations regarding our study. 
Examining only the first 100 days of a pandemic 
might lead to bias because it is still an ongoing pan-
demic and it had not reached its peak by the time 
that the study was conducted. Moreover, the data 
of countries regarding the pandemic were not con-
trolled whether they were referring to the related 
dates, but rather the information was collected from 
the situation reports of ECDC. Some information 
about the country data was not included if they are 
not included by OECD and UN. On the other hand, 
OxCGRT-20 is a dataset consisted of manually col-
lected data and its limitations can be also seen as 
limitations of our study. The index that is used for 
the evaluation of measures might have shown some 
differences from the reality in terms of the existence 
of measures or the starting date of implementing 
those measures because the index constructs the 
data through governmental publications and news 
channels in which there might be some problems 
due to the reasons such as time or language barri-
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ers. The included information on the data set, SI 
point, and starting dates of measures was accepted 
to be true. While measures and SI point were evalu-
ated based on limited criteria, their implementation 
levels were not examined. The confounding factors 
that can influence the transmission patterns of the 
pandemic such as geographic features, cultural fac-
tors, and economic factors could not be considered 
during the study. Furthermore, other preventive 
measures of countries which are not included in 
the data set were not considered. In the study, the 
whole data regarding the pandemic are official data 
which can be highly influenced by the case criteria 
of countries and their test policies. Because of this, 
it should be noted that the exact situation might be 
a bit different from our study.

In conclusion, late-onset countries benefited 
from the experiences of earlier onset countries and 
implemented measures. Despite of this, the emer-
gence of cases and deaths could not be prevented. 
It is not adequate to examine only the preventive 
measures in order to explain the whole process be-
cause the transmission patterns of the pandemic are 
highly dependent upon country-specific dynamics. 
Accordingly, all variables that have an impact on the 
pandemic should be identified. 

Recommendations
The effects of measures included in this study and of 
other measures taken by countries with their con-
tributions on the prevention of the disease should 
be determined. Furthermore, new studies can be 
conducted in order to determine new possible mea-
sures. More studies should scrutinize the influence 
of each preventive measures on the pandemic data 
and also examine how changes in the pandemic data 
affect the patterns of preventive measures in order 
to understand more about the relationship between 
the preventive measures and the transmission pat-
terns of the pandemic. 
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