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Abstract

COVID-19 is the latest pandemic that has triggered re-
spiratory diseases worldwide at an alarmingly fast pace. 
The symptoms of this disease are acute respiratory illness, 
hyperthermia, cough, sore throat, breathlessness and diar-
rhea. The present study through a statistical analysis relates 
the COVID-19 incidence and mortality dynamics. The re-
quired data (i.e., total number of confirmed deaths reported 
globally in the year 2020, by 23rd July, the population in mil-
lions, and number of deaths per million) was collected. The 
COVID-19 confirmed deaths, the population in millions, and 
number of deaths per million as of July 23, 2020, by country 
were analyzed via the descriptive and inferential statistics 
using the SPSS version 21 and Minitab 17 to understand 
their relationship and the impact of COVID-19 on the world 
population. The data generated was normally distributed 
and suitable to portray the variables statistically. The Pear-
son correlation and Kendall’s correlations revealed that the 
number of coronavirus death rates and death per million 
have the strongest relationship. However, there is no signifi-
cant relationship at all with the population in millions and 
the death per million which has a significant value of 0.978. 
The results of Kendall’s correlations show that there is a sig-
nificant relationship between the numbers of coronavirus 
death rates with the population in millions with a significant 
value of 0.000. The current data with its statistical analysis 
helped to understand the impact of COVID-19 on the world 
population and the present global scenario.
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Specifications table

Subject area COVID 19

More specific subject area COVID 19 pandemic 

Protocol name
The present study through a statis-
tical analysis relates the COVID-19 
incidence and mortality dynamics

Reagents/tools NA

Experimental design Data collections

Trial registration NA

Name and reference of original method NA

Resource availability N/A

Method details 

Background

Coronavirus 2019 or COVID 19 has become the most recent 
global pandemic to cause respiratory disease [1-6]. It was first 
recognized among twenty-seven individuals with an unknown 
etiology of Pneumonia on 31st December 2019, in Wuhan dis-
trict, capital of Hebei province of China with a population of 11 
million [7-9]. Since then, the dispersion of the virus has posed 
a global threat affecting 250 countries, ultimately leading the 
World Health Organization (WHO) to declare the upsurge as an 
epidemic on 31st January 2020, and eventually as a global pan-
demic on 11th March 2020 [10].

Structurally, the COVID-19 has shown similarity with the 
acute respiratory syndrome (SARS) which rooted two major 
pandemics: SARS [11] and Middle East Respiratory Syndromes 
(MERS) [12, 13] in the last two decades. Similar to SARS-CoV 
infection, COVID-19 infection varies in its course from asymp-
tomatic to acute respiratory distress syndrome (ARDS) [14-16]. 
Although the commonly observed symptoms are pneumonia, 
cough, tiredness, complicated dyspnea, aches, and fever while 
the less common indications are headache, runny nose, hemop-
tysis, phlegm-producing cough, and diarrhea [15, 17]. Cases 
have been detected were people with minor symptoms take 
a week or more to recuperate. On the other hand, critical pa-
tients regress into respiratory failure, usually leading to death 
[8]. Precisely, middle edged/elderly people (>59 years) with co-
morbidities, such as cirrhosis, coronary heart disease, hyperten-
sion, Parkinson’s disease, and cardiovascular diseases, generally 
get affected with serious illness, with high mortality and mor-
bidity rate [17, 18], with fatality rates more incident in males 
than in females. However, the infants and children experience 
minor symptoms and improved prognosis, regardless of the sex 

differences [19, 20]. The mean growth time for COVID-19 has 
been detected as 5.2 days while the duration of the inception of 
symptoms until death is 14 days [21, 22]. Studies have also indi-
cated that the geographical distribution of COVID-19 is affected 
by warm climates as it reduces its infectivity rates [23], along 
with factors such as air pollution leading to viral spread [24].

COVID-19 is contagious [1] and the dissemination primar-
ily occurs through coughs or sneezes, saliva droplets, or nose 
discharge from the infected patients. Initially, it had been de-
scribed [18, 25, 26] that the infections were zoonotic in nature, 
i.e., animal-human transmission. A subsequent study showed 
that the infection spread from human to human [27]. By mid-
2020, the world had witnessed over 4,000,000 cases of CO-
VID-19 and several 100 thousands deaths, with the infection 
spreading rapidly across borders infecting countries mostly by 
tourists [28], or within a community’s day to day life through 
human contact such as family and hospital settings [14, 29]. As 
of  September 2020, there were 26,661,644 confirmed cases 
and 876,191 deaths worldwide, out of which 18,786,138 have 
been reported to be recovered [30].

The present study through a statistical analysis relates the 
COVID-19 incidence and mortality dynamics. The analysis has 
specifically focused on the deaths caused worldwide per one 
million population in a country. The current data may aid to ap-
prehend the impact of COVID-19 on the world population and 
the present global scenario.

Experimental design, materials, and methods

Sample collection, analytical procedures, and data analysis 

The required data (the total number of patients and deaths 
reported in the world in the year 2020, 23 July) were collected. 
The relationship between COVID-19 exposure cases, popula-
tion, and deaths worldwide per million as of July 23, 2020, for 
each country were analyzed via the descriptive, and inferential 
statistics using the SPSS version 21 and Minitab 17 to under-
stand their relationship and the impact of COVID-19 on the 
world population.

 Descriptive statistical results

Table 1 shows the descriptive statistics on the confirmed 
cases, population, and deaths per million. User-defined miss-
ing values are treated as missing. All non-missing data are used. 
The descriptive variables which are the number of confirmed 
death, the population of the countries, and the number of 
death per million populations were statistically described to 
understand the data description. Data has been retrieved from 
148 countries.

Table 1: Descriptive statistics on the confirmed cases, population, and deaths per million.

Indicators' name
Data (148 countries) Mean Std. Deviation Variance Skewness

Statistic Statistic Std. Error Statistic Statistic Statistic Std. Error

Confirmed death (absolute) 148 4208.0946 1242.39622 15114.40236 228445158.630 6.696 .199

Population (in millions) 148 49.2847 13.43113 163.39680 26698.515 7.396 .199

Death per million 148 84.2840 12.28667 149.47378 22342.412 2.738 .199

Valid N (listwise) 148 - - - - - -

Probability plot on the variables

Figure 1 shows the probability plot for each of the analyzed 
variables (confirmed cases, population, and deaths per million). 

The variables show that the data generated are normally dis-
tributed and suitable to portray the variables statistically. These 
variables are also significant with significant values that are less 
than 0.005 each.
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Figure 1: The probability plot of confirmed cases, population, 
and deaths per million.

Pearson correlation on the collected data

User-defined missing values are treated as missing. Statistics 
for each pair of variables are based on all the cases with valid 
data for that pair. Correlation is significant at the 0.01 level. 
Pearson is a parametric correlation. The results show that there 
is a significant relationship between the numbers of coronavi-
rus death rates with the population in millions with a significant 
value of 0.000. Also, there is a significant relationship between 
the numbers of coronavirus death rates with death per millions 
with a significant value of 0.000. The Pearson correlation re-
vealed that the number of coronavirus death rates and death 
per million have the strongest relationship. However, there is 
no significant relationship at all with the population in millions 
and the death per million which has a significant value of 0.978.

Table 2: Pearson Correlations on the collected data.

Indicators' name Confirmed death (absolute) Population (in millions) Death per million

Confirmed death (absolute)

Pearson Correlation 1 .289** .539**

Sig. (2-tailed) .000 .000

N 148 148 148

Population (in millions)

Pearson Correlation .289** 1 .002

Sig. (2-tailed) .000 .978

N 148 148 148

Death per million

Pearson Correlation .539** .002 1

Sig. (2-tailed) .000 .978

N 148 148 148

Table 3: Nonparametric Correlations on the data.

Correlations Confirmed death (absolute) Population (in millions) Death per million

Kendall's tau_b

Confirmed death (absolute)

Correlation Coefficient 1.000 .388** .611**

Sig. (2-tailed) . .000 .000

N 148 148 148

Population (in millions)

Correlation Coefficient .388** 1.000 -.002

Sig. (2-tailed) .000 . .975

N 148 148 148

Death per million

Correlation Coefficient .611** -.002 1.000

Sig. (2-tailed) .000 .975 .

N 148 148 148

Spearman's rho

Confirmed Death (absolute)

Correlation Coefficient 1.000 .554** .802**

Sig. (2-tailed) . .000 .000

N 148 148 148

Population (in millions)

Correlation Coefficient .554** 1.000 .002

Sig. (2-tailed) .000 . .981

N 148 148 148

Death per million

Correlation Coefficient .802** .002 1.000

Sig. (2-tailed) .000 .981 .

N 148 148 148
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Kendall’s correlations and the Spearman’s correlations on 
the data

User-defined missing values are treated as missing. Statistics 
for each pair of variables are based on all the cases with valid 
data for that pair. Correlation is significant at the 0.01 level. The 
correlation analysis shows the results of the Kendall’s correla-
tions and the Spearman’s correlations of nonparametric corre-
lations. The results of Kendall’s correlations show that there is 
a significant relationship between the numbers of coronavirus 
death rates with the population in millions with a significant 
value of 0.000. Also, there is a significant relationship between 
the numbers of coronavirus death rates with death per millions 
with a significant value of 0.000. The Kendall’s correlations re-
veal that the numbers of coronavirus death rate and death per 
million have the strongest relationship with a correlation coef-
ficient of 61.1%. However, there is no significant relationship 
at all with the population in millions and the death per million 
which has a significant value of 0.975. Furthermore, the results 
of Spearman’s correlations show that there is a significant re-
lationship between the numbers of coronavirus death rates 
with the population in millions with a significant value of 0.000. 
Also, there is a significant relationship between the numbers 
of coronavirus death rates with death per millions with a sig-

nificant value of 0.000. The Spearman’s correlations reveal that 
the numbers of coronavirus death rate and death per million 
have the strongest relationship with a correlation coefficient of 
80.2%. However, there is no significant relationship at all with 
the population in millions and the death per million which has a 
significant value of 0.981. 

Monte Carlo statistics on the data

Table 4 shows a nonparametric statistical test for chi-square 
where user-defined missing values are treated as missing. Sta-
tistics for each test are based on all cases with valid data for the 
variable(s) used in that test. Monte Carlo statistics in chi-square 
was used as a tool for this analysis.

Optimal binning analysis of the variables

Table 5 shows the descriptive statistics for optimal binning 
analysis of the variables where the user-defined missing values 
are treated as missing. The equal frequency method operates 
on each guide and binning input variable pair only cases with 
valid data for both variables are used. Table 6 shows the en-
tropy model for the optimal binning analysis of the variables 
where the user-defined missing values are treated as missing. 
Smaller model entropy indicates higher predictive accuracy of 
the binned variable on guide variable death per million.

Table 4: Nonparametric statistical test of frequencies for Chi-square.

Confirmed Death (absolute) Population (in millions) Death per million

Chi-Square 18.405 .986 1.946

Df 130 146 145

Asymp. Sig. 1.000 1.000 1.000

Monte Carlo Sig.

Sig. 1.000 1.000 1.000

99% Confidence Interval
Lower Bound 1.000 1.000 1.000

Upper Bound 1.000 1.000 1.000

Table 5: Descriptive statistics for optimal binning.

Indicators' name N Minimum Maximum Number of Distinct Values Number of Bins

Confirmed Death (absolute) 148 1.00 142991.00 131 59

Population (in millions) 148 1.14 1392.73 147 71

Table 6: Model entropy for optimal binning.

Indicators' name Model Entropy

Confirmed Death (absolute) 1.799

Population (in millions) 1.433

Main effect and interaction of the variables

Figures 2-4 show the main effect in the variables of the pop-
ulation in millions, the death per million, and the numbers of 
coronavirus death rate. The result shows that the numbers of 
coronavirus deaths have an effect on the population in millions 
and the death per million and vice versa. Figure 5 shows that 
there is an interaction between the variables of the population 
in millions, the death per million, and the numbers of coronavi-
rus death rate. The result shows that the numbers of coronavi-
rus death rate have more impact and interact with few popula-
tions in millions and with few deaths per million and vice versa.

Figure 2: Main effects plot for confirmed deaths (absolute).
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Figure 3: Main effects plot for the population (in millions).

Figure 4: Main effects plot for deaths per million.

Figure 5: Interaction plot for confirmed deaths (absolute).

Conclusion

The association between COVID-19 reported deaths, the 
population in millions and the number of deaths per million 
as of 23 July 2020 by nation was evaluated by detailed and in-
ferential statistics using the SPSS version 21 and Minitab 17 to 
understand their relationship and the impact of COVID-19 on 
the world population. The data produced is normally distrib-
uted and suitable for statistical representation of the variables. 
The Pearson correlation and Kendall correlations have dem-

onstrated that the number of coronavirus deaths and deaths 
per million have the greatest relationship. There is, however, 
no substantial association with the population in millions and 
death per million. The findings of Kendall's analyses indicate 
that there is a substantial association between the numbers of 
coronavirus death rates with the population in millions with a 
specific significant value of 0.000. The present data and analysis 
helped to explain the effect of COVID-19 on the global popula-
tion and the current global scenario. 
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