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Sir,

Since the initial reports of  the Wuhan outbreak, the severe 
acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
pandemic has been spreading around the world at an 
alarmingly exponential rate.1 As of  the 29 of  September 2020, 
the number of  confirmed infections exceeded 33,578,543 
worldwide, and 353,566 cases in Iraq.2 Complications related 
to the illness claimed the lives of  over 1,006,955 globally, 
and 9,502 individuals in Iraq.2 SARS-CoV-2 allocated with 
to nations from the developed and the developing world 
as well, including the United States, India, Brazil, Russia, 
Columbia, Peru, Spain, Mexico, Argentina, South Africa, 
France, Chile, Iran, UK, Bangladesh, Iraq, Saudi Arabia, 
Turkey, Italy, and Pakistan.2 As a top priority for the global 
health agenda, researchers are working to develop effective 
vaccines in several nations of  the world, including China, 
Russia, the United Arab Emirates, the United Kingdom, 
and the United States.3 Coronaviruses represent a family 
of  enveloped positive-strand RNA viruses that can infect 
species of  vertebrates, including humans.1,2 Coronaviruses 
include thirty-nine species that belong to the family 
Coronaviridae, suborder Cornidovirineae, order Nidovirales, 
and the realm of  Riboviria.1 The mutation rates of  the 
genome of  RNA viruses occurs faster than those of  
DNA viruses, which indicates a more efficient adaptation 
process for survival in Coronaviruses.1,2 During the past 
two decades, Coronaviruses caused two epidemics, the 
severe acute respiratory syndrome (SARS) and the Middle 
East respiratory syndrome (MERS) in 2002-2003 and 2012, 
respectively.1,4 

Our study is the first in the literature, in connection with 
the Iraqi situation on SARS-CoV-2 pandemic, to implement 
non-Bayesian predictive analytics. Our primary objective is 
to provide high-order polynomial predictive models that 
best explain the total cases, daily new cases, active cases, 
total deaths, and the daily deaths caused by SARS-CoV-2 
in Iraq. Our secondary objective is to examine the bivariate 
correlations among the same parameters.Thereby, we 
are highlighting the noteworthiness of  modalities of  
artificial intelligence, including predictive analytics and 
machine learning, to the Iraqi authorities, specifically the 
Iraqi Ministry of  Health, through which Iraq can deploy 

precautionary and preventive measures in facing the 
pandemic.5-8 The authors carried out the work described 
in this manuscript following the Code of  Ethics of  the 
World Medical Association [Declaration of  Helsinki] on 
medical research involving human subjects, EU Directive 
(210/63/EU), the uniform requirements for manuscripts 
submitted to biomedical journals and the ethical principles 
defined in the Farmington Consensus of  1997.

MACRO-EPIDEMIOLOGY OF SARS-COV-2 
PANDEMIC IN IRAQ

Several renowned websites are providing a quasi-real-time 
stream of  data on coronavirus disease 2019 (COVID-19) 
worldwide. These websites are not limited to open access 
databases available via the World Health Organization, 
COVID-19 Tracker of  Microsoft’s Bing search engine, 
the Worldometer website, and many others.2 We used the 
Worldometer website because its data “… is also trusted 
and used by the UK Government, Johns Hopkins CSSE, 
the Government of  Thailand, the Government of  Pakistan, 
Financial Times, The New York Times, Business Insider, 
BBC, and many others.” Besides, their data have been 
“requested by, and provided to Oxford University Press, 
Wiley, Pearson, CERN, World Wide Web Consortium 
(W3C),…”.2 Using a Python script and a web-scraping 
tool, we retrieved data for the period from the 24 of  
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February 2020 (date of  patient zero in Iraq) to the 25 of  
September 2020.9 

Using IBM SPSS version 24 and Microsoft Excel 2016, 
we succeeded in creating five predictive models, and each 
has a strong correlation coefficient (Table 1, Figure 1, and 
Figure 2). The strongest three models were for predicting 
the total cases of  SARS-CoV-2 (y = 4E-08x6 - 3E-05x5 

+ 0.0063x4 - 0.6291x3 + 26.013x2 - 365.41x + 1079.1, 
R2=0.9997, Correlation Coefficient=0.9999), the total 
deaths (y = 5E-09x6 - 3E-06x5 + 0.0007x4 - 0.0756x3 
+ 3.3674x2 - 55.82x + 218.7, R2=0.9986, Correlation 
Coefficient=0.9993), and the active cases (y = -5E-09x6 
+ 4E-06x5 - 0.0015x4 + 0.2414x3 - 16.692x2 + 421.28x 
- 2314.2, R2=0.9904, Correlation Coefficient=0.9952). 
The least strong models were for predicting the daily 

Table 1: Polynomial Predictive Models of SARS-CoV-2 Pandemic in Iraq
Parameter* Equation of the Predictive Model** Order of Polynomial 

Function
R2 Score Correlation 

Coefficient
Effect 
Size

Total cases y = 4E-08x6 - 3E-05x5 + 0.0063x4 - 0.6291x3 + 26.013x2 
- 365.41x + 1079.1

6th 0.9997 0.9999 Strong

Total deaths y = 5E-09x6 - 3E-06x5 + 0.0007x4 - 0.0756x3 + 3.3674x2 
- 55.82x + 218.7

6th 0.9986 0.9993 Strong

Active cases y = -5E-09x6 + 4E-06x5 - 0.0015x4 + 0.2414x3 - 16.692x2 
+ 421.28x - 2314.2

6th 0.9904 0.9952 Strong

Daily new cases y = -1E-09x6 + 7E-07x5 - 0.0002x4 + 0.0335x3 - 2.0904x2 
+ 48.421x - 245.61

6th 0.9663 0.9830 Strong

Daily deaths y = -4E-11x6 + 4E-08x5 - 2E-05x4 + 0.0024x3 - 0.1545x2 
+ 3.6878x - 19.294

6th 0.8869 0.9418 Strong

*Date: 24.02.2020 to 25.09.2020. 
**y=predicted number of cases/death, x=time.
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Figure 2: Daily Deaths of SARS-CoV-2 [Date: 24.02.2020 to 25.09.2020]
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new cases (y = -1E-09x6 + 7E-07x5 - 0.0002x4 + 0.0335x3 
- 2.0904x2 + 48.421x - 245.61, R2=0.9663, Correlation 
Coefficient=0.9830) (Figure 1), and the daily deaths from 
SARS-CoV-2 (y = -4E-11x6 + 4E-08x5 - 2E-05x4 + 0.0024x3 
- 0.1545x2 + 3.6878x - 19.294, R2=0.8869, Correlation 
Coefficient=0.9418)(Figure 2).

According to the Shapiro-Wilk test of  normality, all 
the parameters of  interest followed a non-normal 
distribution, including the total cases of  SARS-CoV-2 
(test statistic=0.762, df=215, p-value<0.001), daily new 
cases (0.837, 215, p<0.001), active cases (0.809, 215, 
p<0.001), total deaths (0.782, 215, p<0.001), and the daily 
deaths (0.817, 215, p<0.001). Therefore, we conducted 
a nonparametric correlation, Kendall’s tau bivariate 
correlations. Significant positive correlations existed among 
all the parameters, most of  which had a strong effect size 
(Table 2). Few correlations had a medium (moderate) effect 
size, including daily deaths versus total cases (Kendall’s 
tau-b correlation coefficient=0.581, p<0.001), daily deaths 
versus daily new cases (0.617p<0.001), daily deaths versus 
active cases (0.595, p<0.001), and daily deaths versus 
total deaths (0.582, p<0.001) (Table 2). Our models were 
triumphant, but the least, when it comes to predicting the 
daily new cases and daily deaths from SARS-CoV-2.

CONCLUSION

We opine that the current study is of  prime importance 
for epidemiology-based decision making by health officials, 
and it can provide novel information and insights to 
predict future changes in the SARS-CoV-2 pandemic in 
developing countries, including countries from the Middle 
East, that can be conveyed to the Iraqi authorities as well as 
international authorities for precautionary and preventive 
measures in facing the pandemic.
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