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Abstract 

    The Coronavirus disease 2019 (COVID-19) pandemic is caused by the 

transmission of severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), 

which was first identified in December 2019 in Wuhan, China. The outbreak was 

declared as a Public Health Emergency of International Concern in January 2020 

and a pandemic in March 2020. In this study, a complete statistical analysis for 

SARS-CoV-2 pandemic in entire Iraq, as well as for each governorate separately, is 

performed for the first time. The study covers a period that starts from the beginning 

of the pandemic, in the 24
th

 of February 2020, until the 16
th

 of July 2020. It was 

clear that, although the average number of the reported infection cases was low 

during February and March, the average infection rate (R0) was >1 (1.3- 2.1), 

indicating a high spreading rate. During April, when there was a complete 

lockdown, there was a slight decrease in the RO when the lockdown was lifted, the 

RO and the number of new cases started to increase rapidly until the 16
th

 of July, 

when the average number of new cases for every 6 days reached 2281. The 

cumulative average number of new cases for every six days since the beginning of 

the pandemic in Iraq on 16 July was  598.4 ±862.4 (Mean± SD). The higher 

standard deviation than mean value (SD > mean) for most of the analyzes indicates 

that the official statistics are not reliable. This may be due to the need to conduct 

further studies as well as the presence of several cases that were not officially 

reported. In addition, the overall six-day average RO for entire Iraq was 1.4±0.5, 

with unstable values after the start of the pandemic and absence of monitoring at any 

time. On the other hand, this study reflects the variations in average RO, average 

new cases, average recovery rates, average death rates for every 6 days between the 

Iraqi provinces. Bagdad reported the highest average number of new cases; Babil 

and Salah aldin reported the highest RO values (2.8± 7.6, 2.5±7.7, respectively). 

Erbil and Kurkuk reported the highest average recovery rates (372.3± 1340.8, 

158±433%, respectively). Babil and Dhiqar reported the highest average death rates 

(12.2± 63.3, 10.0± 25.8%, respectively), although Duhock did not record any deaths 

at the time of the study. The data require the attention of the Ministry of Health and 

Environment to fill in performance holes, as demonstrated by an out-of-control 

pandemic in Iraq.  

                                                                                                                    

Keywords: Statistical, COVID-19, pandemic, Iraq 
  

 في جميع محافظات العراق COVID-19تحليل احصائي لجائحة  
 

 رغد الدهيل ، ليلى فؤاد علي
، كلية العلهم، جامعة بغداد، بغداد، العراققدم علهم الحياة  

           الخلاصة
 في ىذه الدراسة تم عسل تحليل احرائي كامل لجائحة كهرونا في العراق عسهما وفي كل محافظة على حدة    

ISSN: 0067-2904 

 



Al-Suhail and Ali                                          Iraqi Journal of Science, 2021, Vol. 62, No. 3, pp: 811-824 
 

812 

. وبالرغم من انخفاض  معدل 4242تسهز  61شباط  الى   42ولأول مرة مشذ بداية الجائحة فيو بتاريخ 
 مسا يدل (2.1-1.3) ( كان بين (R0السهثقة خلال شيري شباط وآذار، الا أن معدل الانتذار  الإصابات

نيدان الا انخفاض  لذامل فيالحظر امرتفع مشذ الأيام الأولى للجائحة في العراق، ولم يشتج عن  على انتذار
زيادة عدد  مع لاحقا، ولم يكن تهقيت رفعو ملائسا مسا تدبب بارتفاع سريع في قيستو R0بديط في قيسة 

 4436تسهز  61غاية ل أيام 1فبلغ معدل الاصابات الجديدة لكل السرابين الجدد على شكل متهالية رياضية، 
 مراب.

لبية التحليلات الأحرائية مسا يؤكد  عدم دقة الإحرائيات الرسسية عن الستهسط لغا SDوجدنا ارتفاع قيسة 
لعدم تجانديا علسيا، بل ان الارقام السدجلة لم تقترب من الرقم الحقيقي للسرابين، ربسا بدبب قلة الاختبارات 

عراق، كان في البداية فزلًا عن وجهد الكثير من الحالات التي لم يتم الإبلاغ عشيا رسسيًا في جسيع انحاء ال
تسهز  ولم  يكن  61في جسيع أنحاء العراق الى  6.2  ±2.0( Mean± SDلكل ستة أيام ) R0متهسط 

مدتقرًا، فكان يرتفع أو يشخفض سريعا وبطريقة لا تشدجم مع الاحراء،  كسا عكدت نتائج ىذه الدراسة الفروق 
 حالاتفي السعدل العام لانتذار للجائحة والسعدل العام لستهسط الإصابات الجديدة، والسعدل العام لستهسط 

 أعلى بغداد فدجلت العراقية، السحافظات جسيع بين أيام 1 لكل الهفيات  حالات لستهسط العام والسعدل ذفاء،ال
قيسة )  %،3 .الدين صلاح ومحافظة بابل محافظة تلييا الجديدة، للاصابات معدل وأعلى للانتذار متهسط

R0  ±(SD 4.3  ±2وكركهك أعلى معدل لستهسط على التهالي، وسجلت محافظة أربيل  2.2±  0.% على
التهالي. وسجلت محافظتي بابل وذي  % على±  mean±(SD  324.3  ±633،% 603)  حالات التعافي

% على التهالي، ولم تدجل محافظة   40.3±  62.2% ،  13.3±  64.4قار أعلى معدل لستهسط الهفيات  
                    تسهز. 61دىهك أي وفيات حتى 

Introduction 

      Coronavirus disease 2019 (COVID-19) was first discovered in December 2019 in Wuhan, China. 

The World Health Organization announced the outbreak as a Public Health Emergency of 

International Concern on 30 January 2020 and a pandemic on 11 March 2020. Coronaviruses have 

been associated with some significant disease outbreaks in East Asia and the Middle East. The severe 

acute respiratory syndrome (SARS) emerged in China in 2002 and the Middle East respiratory 

syndromes (MERS) emerged in Saudi Arabia in 2012. The novel COVID-19, or the severe acute 

respiratory syndrome coronavirus 2 [SARS-CoV-2], emerged in 2019 and has been a global health 

threat with its ongoing pandemic in all countries [1].  

     SARS-CoV-2 belongs to the family Coronaviridae, subfamily Coronavirina. These viruses infect a 

broad range of hosts, producing several diseases ranging from mild ones, such as a common cold, to 

severe and fatal illnesses like SARS, MERS, and the current COVID-19 [2, 3]. Although SARSCoV-2 

belongs to the same lineage of CoVs that causes SARS, this virus is genetically distinct [4]. COVID-

19 is one of the diseases of zoonotic origin; it is transmitted from human-to-human by different routes 

that involve the transmission of small droplets from the nose or mouth of infected persons through 

coughing, sneezing, or speaking. Early diagnosis is achieved by real-time PCR which facilitates the 

identification of this pathogen at any stage [5].  

     The novel CoVs represent a significant threat to global public health [5, 6]. High genetic diversity 

of this virus and its ability to infect different host species are caused by the high frequency of 

mutations that result from the instability of RNA-dependent RNA polymerases [7]. The most common 

symptoms of COVID-19 are fever, cough, dyspnea, headache, and fatigue. Some other symptoms may 

include diarrhea, hemoptysis, and loss of smell and taste [8, 9]. Asymptomatic individuals are 

suspected of potentially transmitting infections [10, 11]. About 80% of infected individuals can 

recover from the disease without any special treatment, especially children and young adults. 

However, it may cause serious illness in about 20% of infected individuals. They may develop 

difficulty in breathing and require medical care. Individuals aged over 60 years and those who have 

medical conditions like diabetes, heart disease, respiratory disease, or hypertension are among those 

who are at greater risk of developing severe symptoms [5]. 

     SARS-CoV-2 is a novel virus with unknown characteristics of transmission and infection 

dynamics. However, several factors that affect transmission were indicated, including variation in RO 

value across time and populations, heterogeneity in the attack, contact rates across demographic 

https://en.wikipedia.org/wiki/Wuhan
https://en.wikipedia.org/wiki/World_Health_Organization
https://en.wikipedia.org/wiki/Public_Health_Emergency_of_International_Concern
https://en.wikipedia.org/wiki/Public_Health_Emergency_of_International_Concern
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groups, population density, cultural behaviors, age, and sex.  All these factors affect mortality rates, 

which makes a uniform RO across populations not realistic. Moreover, the variation in transmissibility 

between individuals can play a major role in viral spread [12].  

    The United States Centers for Disease Control and Prevention (CDC), as well as other health 

agencies and institutions around the world, published several epidemiological researches on the spread 

of COVID-19 and its distribution in different countries. These studies indicated that the incubation 

period for this virus is 2 -14 days, with a mean of 5-6 days [11]. Therefore, in the present study, the 

average infection rates, newly recorded cases, and recovery and death rates were calculated every six 

days, since the start of the pandemic in Iraq to the 16
th
 of July, in order to identify the spectrum of 

the severity of the disease and understand the impact of COVID-19 on public health.  

     The goal of this study was to highlight the growth of the pandemic in Iraq from the outset by 

identifying some gaps that need scientific attention, using the statistical analysis for official data from 

the Iraqi governorates.                                                                          

Study Design 

     The officially confirmed data for the numbers of new infections as well as the recovery and death 

cases were analyzed for Iraq as a total and each governorate separately. Statistical analysis was 

performed depending on the average for each parameter in 6 days, which is the expected minimal time 

to double the number   of newly infected cases.  

Values of RO were calculated using the following formula [10]:  

RO= No. of previous cases/ No. of new cases 

Data were expressed as mean ± SD. Results and Discussion 

     The first case of confirmed Covid-19 infection in Iraq was recorded in the 24
th
 of February 2020  in 

Najaf governorate for a student who had arrived earlier from Iran. Then, the number of infected 

individuals increased gradually in the entire country. The lockdown measures did not result in a 

significant decrease in the number of the newly infected cases. This could be attributed to the 

incomplete compliance of the public with the recommended safety measures, probably due to the 

associated heavy economic burden.  

     In order to study the pandemic in Iraq since the first recorded case, statistical analysis was 

performed depending on the number of the officially recorded cases for the period 24 February -16 

July 2020. .. This study may explain how fast the spread of the pandemic in Iraq is and highlight the 

gaps that need revision to control the pandemic using scientific methods.  

Herd Immunity in Iraq 

     Herd immunity is defined as the indirect protection from contagious infectious diseases that is 

achieved when a certain percentage of a population becomes immune to the causative agent, either by 

vaccination or previous infections. It results in reducing the spread of the infection for individuals who 

lack immunity [12]. 

Herd immunity is highly dependent on the basic reproduction number (RO) of an infection, or the 

infection rate when the period of time to transfer the infection is included.  It is defined as the expected 

number of cases directly generated by one infected case in a population, when all individuals are 

susceptible to infection [13]. When RO is >1 the spreading is active, while if it is <1 the infection is 

under control, and if it equals 1 it is stable [14].  However, the value of RO varies from one virus to 

another and from one area to another depending on many factors. The larger the Ro value the harder it 

is to control the infection without vaccination [12]. 

It is agreed now that the RO value for covid19 is 2-3 every 5-6 days [15], which means that one 

infected person may transfer the infection to 2-3 individuals. To calculate the number of individuals 

that is needed to achieve herd immunity for Covid19 in Iraq, the following equation is used:  [12]  

RO-1 /RO =2-1/2= 50% 

 3-1/3= 67% 

This implies that 50-67% of the Iraq population must be immune to achieve the herd immunity. In 

other words, if the population is 36 million, we expect that 18-24 million individual be infected, 20% 

of whom will need hospitalization and special medical care [16], which is about 3.6-5 million 

individuals, a difficult number to handle for any country. 

Statistical analysis of the numbers and rate of infections   

     The average number of infection cases and the infection rate every 6 days in Iraq, as well as the 

average of recovery and deaths, were calculated.  

https://en.wikipedia.org/wiki/Infection
https://en.wikipedia.org/wiki/Immunity_(medical)
https://en.wikipedia.org/wiki/Vaccination
https://en.wikipedia.org/wiki/Expected_value
https://en.wikipedia.org/wiki/Expected_value
https://en.wikipedia.org/wiki/Susceptible_individual
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It is clear from Table-1 that, although the number of cases was low at the beginning of the pandemic 

during February and March, the infection rates were >1, with a range of 1.3- 2.1, reflecting a high 

speed of spread. It is thought that the number of the performed tests was very low, which may explain 

the low number of cases. During April, there was a slight decrease in the infectious rate, which may be 

due to the complete lockdown in Iraq. When the lockdown was lifted in May, the average number of 

cases every 6 days started to increase rapidly, with an infection rate of >1, until 16 July when average 

number of new cases reached 2281.3. The total average of new cases in Iraq for every six days was 

598.4 ±862.4. The SD is higher than the mean itself, reflecting that the data is not very precise, may be 

due to the need for more tests to be performed and the presence of many cases that were not officially 

registered. The total average infection rate for every six days was  1.4± 0.5 in all Iraq, reflecting that 

the pandemic was active. As can be observed in Figure-1, the infection rate was not stable since the 

beginning of the pandemic. It was commonly thought the low number of cases indicates a limited 

spread of the virus, which was proved to be incorrect on the basis of the current data, since a high 

number of  cases were not detected since the beginning.  

Table 1-The average infection numbers and rates for every 6 days in Iraq since the beginning of the 

pandemic until the 16
th
 of July 2020 

Month Date 
Average of infected 

cases/6 days 
Infection rate Infection rate (%) 

February 29-Feb 2.6 
  

March 06-Mar 5.3 2.051 205.1 

 
12-Mar 7.2 1.344 134.4 

 
18-Mar 11.7 1.628 162.8 

 
24-Mar 25.5 2.186 218.6 

 
30-Mar 52.3 2.052 205.2 

April 05-Apr 55.3 1.057 105.7 

 
11-Apr 59.5 1.075 107.5 

 
17-Apr 27.3 0.459 45.9 

 
23-Apr 32.5 1.189 118.9 

 
29-Apr 54.3 1.672 167.2 

May 05-May 74.3 1.368 136.8 

 
11-May 64.5 0.868 86.8 

 
17-May 97.7 1.514 151.4 

 
23-May 144.7 1.481 148.1 

 
29-May 266.8 1.844 184.4 

June 04-Jun 494.5 1.853 185.3 

 
10-Jun 1095.7 2.216 221.6 

 
16-Jun 1214.3 1.108 110.8 

 
22-Jun 1662.7 1.369 136.9 

 
28-Jun 2121.0 1.276 127.6 

July 04-Jul 2158.7 1.018 101.8 

 
10-Jul 2351.0 1.089 108.9 

 
16-Jul 2281.3 0.970 97.0 

     
 

Mean 598.4 1.4 142.13 

 
± ± ± ± 

 
SD 862.4 0.5 45.92 
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Figure 1-The average of infection rates for every 6 days in Iraq since the beginning of the pandemic 

until the 16
th
 of July 2020. 

  

      On the other hand, the average rate of recovery for every six days in Iraq since the beginning of the 

pandemic until the 16
th
 July 2020 was 52.61 ±42.63 %.It is clear from Figure-2 that the rate of 

recovered cases (>100%) in the period between 17-23 April was higher than that of the newly 

recorded cases, whereas the rate of death was < 2%,   

     Figure-3 reveals that the highest death rate was in the last two weeks of March, reaching higher 

than 10%. However, this might not be very precise since many cases were possibly not registered, 

while others were asymptomatic. In July, the average death rate for every six days reached about 4%, 

whereas the overall average death rate for every six days in Iraq was 3.7 ±2.31%. 

 
Figure 2- The rate of average recovery to average infection cases for every 6 days since the beginning 

of the pandemic to the 16
th
 of July 2020.  
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Figure 3- The rate of average death to average infection cases for every 6 days since the beginning of 

the pandemic to the 16
th
 of July. 

 

     These data reflect the importance of increasing the number of tests to achieve more precise 

information about the pandemic. Therefore, the number of the performed tests was included in this 

study; however, no data about the number of the performed tests in February and March are available. 

The number of the performed tests for every 6 days increased from 1275 to about 13958 tests during 

April, with a total average of 6988 ± 4171, but this increase is still not sufficient to cover the high 

number of infection cases.  

 

Table 2-Average number of tests for every 6 days  since the beginning of the pandemic to the 16
th
 of 

July. 

Months Date Average of tests/6 days 

April 11- Apr. 1275.2 

 
17-Apr 1993.0 

 
23-Apr 2196.5 

 
29-Apr 3637.7 

May 05-May 4462.7 

 
11-May 2702.8 

 
17-May 3333.3 

 
23-May 5413.5 

 
29-May 5758.2 

June 04-Jun 9254.7 

 
10-Jun 9711.2 

 
16-Jun 9968.2 

 
22-Jun 10830.2 

 
28-Jun 10938.7 

July 04-Jul 11404.8 

 
10-Jul 11952.2 

 
16-Jul 13957.7 

   
 

Mean 6987.7 

 
± ± 

 
SD 4171.3 
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Baghdad Governorate  

     The collected data for each governorate were subjected to the same type of analysis. Table-3 shows 

the average number of infection cases and rates for every 6 days in Baghdad governorate since the 

beginning of the pandemic to the 16
th
 of July. It is clear that the  range of infection cases for every 6 

days during March- April was 2-20 cases. However, the infection rate was >1, indicating the low 

number of the performed tests. Then, the average number of new cases for every 6 days increased 

gradually during the period May- 16 July, indicating an active spread of the pandemic in Baghdad 

without any decrease in the number. The total average of the new cases for every 6 days was 206 ± 

264. The SD value is higher than that of the mean, indicating the high number of non-registered cases 

in Baghdad. The average of infection rate for every 6 days in Baghdad since the beginning of the 

pandemic to the 16
th
 of July was 1.4± 0.4. 

All these data indicate that the pandemic was active from the first moment in Baghdad. However, the 

activity appeared to be low due to the low number of performed tests and low number of cases at the 

beginning. The spread was very clear in a serial manner, as shown in Figure-4, and the infection rate 

was out of control.  

 

 Table 3-The average of infection cases and rates for every 6 days in Baghdad governorate since the 

beginning of the pandemic to the 16
th
 of July 

Month Date 

Average of 

infection cases/6 

days 

Infection rate Infection rate (%) 

February 29-Feb 1.000 
  

March 06-Mar 2.167 2.167 216.667 

 
12-Mar 4.000 1.846 184.615 

 
18-Mar 8.000 2.000 200.000 

 
24-Mar 5.667 0.708 70.833 

 
30-Mar 10.667 1.882 188.235 

April 05-Apr 8.167 0.766 76.563 

 
11-Apr 12.500 1.531 153.061 

 
17-Apr 8.500 0.680 68.000 

 
23-Apr 11.500 1.353 135.294 

 
29-Apr 20.333 1.768 176.812 

May 05-May 34.500 1.697 169.672 

 
11-May 44.667 1.295 129.469 

 
17-May 69.500 1.556 155.597 

 
23-May 111.167 1.600 159.952 

 
29-May 195.000 1.754 175.412 

June 04-Jun 264.167 1.355 135.470 

 
10-Jun 512.167 1.939 193.880 

 
16-Jun 496.333 0.969 96.909 

 
22-Jun 517.667 1.043 104.298 

 
28-Jun 609.000 1.176 117.643 

July 04-Jul 643.167 1.056 105.610 

 
10-Jul 664.667 1.033 103.343 

 
16-Jul 698.500 1.051 105.090 

     

 
Mean 206.375 1.401 140.105 

 
± ± ± ± 

 
SD 263.583 0.440 43.964 
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Figure 4-The average infection rates for every 6 days in Baghdad since the beginning of the pandemic 

to the 16
th
 of July. 

  

     The results of the recovery rate for every 6 days in Baghdad since the beginning of the pandemic to 

the 16
th
 of July are shown in Figure-5. The highest value was recorded in the 17

th
 of April, being 

higher than that of the newly recorded cases. Also, the value was 100% in the 4
th
 of July, indicating 

the success of some treatment protocols. However, there were no clear data about types of treatment 

protocols that were used in Iraq. The total average of recovery for every 6 days in Baghdad was 48± 

36%. 

 
Figure 5-The average recovery rates for every 6 days in Baghdad since the beginning of the pandemic 

to the 16
th
 of July. 

 

     On the other hand, the death rate was higher than that expected, which might be due the high 

number of infection cases that were not officially registered (Figure-6). The value was higher than 

20% in the 24
th 

of March, then it decreased to lower than 5% during 23 April- 16 June. The average 
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death rate was 5.5± 5.2. It should be noted that there were no official data that could explain the main 

causes of deaths and if there were sex or age variations. 

  

 
Figure 6-The average death rates for every 6 days in Baghdad since the beginning of the pandemic to 

the 16
th
 of July.   

 

Comparison between Iraqi governorates  

     Similar statistical analysis was performed for each governorate following the pandemic for the 

period of 24 Feb-16 July. As shown in Table-4, there was a emarkable variation in the spread of the 

pandemic from one  governorate  to another. Baghdad showed the highest total number of infection 

cases for every 6 days (29718, mean  206.4±263.6). The high SD value indicates that the presence of 

higher numbers of unregistered infections in Baghdad. Following Baghdad, Sulaymaniyah, Basra, and 

Dhi Qar showed highest total  numbers of infections until the 16
th
 of July , respectively, while Dohuk 

and Ninewa showed the lowest total numbers  (305, 489, respectively).  Other governorates were 

varying in their total numbers (Figure-7). 

     Similarly, the total average infection rates for every 6 days varied from one  governorate  to 

another, all having values of > 1, indicating that the pandemic was active in all Iraq. Babil showed the 

highest RO of 2.8± 7.6, followed by Salah alddin (2.5± 7.7), while  Anbar and  Diwaniyah showed  the 

lowest values of 0.8 ± 1.6 and 0.8 ±1.1 respectively. Since the SD value is higher than that of the mean 

in these two  governorates, this indicates that the  data is not precise. This may be  due to the low 

number of tests or the high number of unregistered cases in these two,  as well as in other,  

governorates (Figure-8)  

Table 4-Total number of infection cases, average of infection cases, average of infection rates, and 

average of recovery and death rates for every 6 days in all Iraq’s governorates since the binging of the 

pandemic to the 16
th
 of July 2020.  

Governorates 

Total 

number 

of 

infection 

cases 

Average of infection 

cases/6 days 
Infection rate 

Rate of recovery to 

infection   cases (%) 

Rate of death to 

infection   cases 

(%) 

  
Mean ± SD Mean ± SD Mean ± SD Mean ± SD 

Babil 3556 24.7 ± 43.4 2.8 ± 7.6 57.3 ± 64.9 18.4 ± 63.3 

Salah alddin 1984 13.8 ± 31.5 2.5 ± 7.7 28.9 ± 42.3 1.0 ± 2.0 

Mesan 4074 28.3 ± 45.7 2.3 ± 4.6 88.2 ± 188.9 2.2 ± 3.9 

Muthna 1258 8.8 ± 15.3 2.2 ± 3.1 155.1 ± 284.4 3.6 ± 7.3 

Kirkuk 2850 19.8 ± 34.3 2.1 ± 3.6 158.6 ± 433.5 4.7 ± 11.0 
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Wasit 4892 34.0 ± 55.2 2.1 ± 3.5 126.4 ± 347.6 2.2 ± 5.2 

Basra 6422 44.6 ± 63.1 2.1 ± 3.6 65.0 ± 85.9 7.1 ± 20.1 

Karbala 3708 25.8 ± 41.0 1.9 ± 2.2 78.7 ± 103.2 7.9 ± 21.3 

Dhi Qar 5874 40.8 ± 68.4 1.8 ± 2.1 90.4 ± 137.0 10.0 ± 25.8 

Erbil 2547 17.7 ± 26.5 1.7 ± 2.6 372.3 ± 1340.8 1.4 ± 2.8 

Dohuk 305 2.1 ± 3.5 1.6 ± 2.8 54.0 ± 75.2 0.0 ± 0.0 

Najaf 4436 30.8 ± 46.0 1.6 ± 1.3 91.7 ± 136.1 1.5 ± 3.1 

Baghdad 29718 206.4 ± 263.6 1.4 ± 0.4 47.9 ± 36.0 5.5 ± 5.2 

Sulaymaniyah 7232 50.2 ± 77.6 1.4 ± 1.4 130.1 ± 296.2 2.3 ± 2.8 

Diyala 3597 25.0 ± 46.6 1.4 ± 1.8 50.0 ± 102.1 13.5 ± 28.6 

Ninewa 489 3.4 ± 5.5 1.3 ± 3.3 33.2 ± 51.5 1.2 ± 4.1 

Diwaniyah 3568 24.8 ± 44.0 0.8 ± 1.1 57.9 ± 126.3 2.4 ± 6.8 

Anbar 701 4.9 ± 9.0 0.8 ± 1.6 41.5 ± 114.9 2.2 ± 3.8 

Total for Iraq 87211 598.3 ± 862.5 1.4 ± 0.5 52.6 ± 42.6 3.7 ± 2.3 

 

 

 
Figure 7-Total number of infection cases in all Iraqi governorates since the binging of the pandemic to 

the 16
th
 of July.  
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 Figure 8- The average of infection rates for every 6 days in all Iraqi governorates since the beginning 

of the pandemic to the 16
th
 of July. 

    Similarly, there were clear variations in the average of recovery rates for every 6 days among all 

governorates. Erbil, Kirkuk and Muthna showed the highest average recovery rate, whereas Salah 

alddin and Anbar showed the lowest (Figure-9). This may indicate  variations in the approached that 

were followed, in terms of diagnosis , tests, and modes of management.   

Figure 9- The average recovery rates for every 6 days in all Iraqi governorates since the beginning of 

the pandemic to the 16
th
 of July.  

    There were large variations among all governorates in the average of death for every 6 days. Babil 

was the highest with a value of 18.4± 63.3%. Again, this high SD reflects unregistered cases. Diyala 

showed similarly high death rates (13.5 ±28.6), while Dohuk did not show any death case until the 16
th
 

of July, which indicates that the pandemic in Dohuk was under control during that period. This is 

supported by the low number of total infection cases in this governorate (305).  

     It was reported that the complications of COVID-19 include impaired functions of the heart, brain, 

lung, liver, kidney, and the coagulation system. The disease can cause myocarditis, cardiomyopathy, 
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ventricular arrhythmias, and hemodynamic instability [16, 17].  Venous and arterial thromboembolism 

may occur in 10-25 % of hospitalized patients [18]. In the intensive care unit, venous and arterial 

thromboembolic complications may occur in 31% to 59% of patients with COVID-19 [19]. Bleeding 

was reported in 10%-25% and septic shock in 6% [20]. Children are less susceptible to the infection 

with SARSCoV2. The explanations could include their strong innate immune response as well as the 

upregulation of virus receptors in their lungs. As a result, less than7% of children needed to admit to 

hospital [21, 22]. However, no confirmed data are available about children’s infection in Iraq, which is 

very important in evaluating the spread of the pandemic. Furtheremore, no  Iraqi official data are 

available about any of the complications or  the age, sex, and medical hisory of the death cases, which 

makes it difficult for this analysis to explain the reasons for high death rates and their variations 

between the Iraqi proviences. These variations migh be possibly due to many unregestered cases, 

which varies between one provience to another. The may also be related to the low number of 

performed tests, as it is known that the death rates depend on the total number of infection cases, 

which is difficult to evaluate sepecially if non symptomatic cases are included. In addtion, it is not 

clear if there is an exchange in the medical experience between the proviences or not.  It is also not 

clear if males are more sucuptible to infection as comapred to female, as it was reported in other 

countries. All these are considred as missing factors and shortages of the present study. However, the 

analyses performed through the present work are highly needed by other researchers. More 

detaileddata related to this work were published in arabic launguage elsewhere  [23]. 

 

 
Figure 10- The average death rates for every 6 days in all Iraqi governorates since the beginning of 

the pandemic to the 16
th
 of July 2020.  

     As a conclusion from the presented statistical analysis, it is clear that the pandemic was active in 

Iraq since 24 Feb 202, it was spreading slowly until the time of writing this article, and there were big 

variations between Iraq’s provinces, whether in the total number of infected individuals or in RO value 

and recovery and death rates. 

     It is recommended to increase the number of tested samples at least to the double. In addition, there 

is a need to lock down some local locations or areas where the pandemic is highly active. It is 

recommended to explain the danger of Covid19 scientifically to citizens and children by special 

education programs.  Statistical analysis-based studies are highly recommended as they explain the 

activity of virus spreading in different places and point out the gaps to be avoided. Finally, the 

exchange of scientific and medical information is needed among different governorates in Iraq.  
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