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Abstract
In recent years, COVD-19 has made millions of death worldwide. When reviewing the death rate, we encountered a very 
notable difference in death rate of Iran and Iraq, which are two neighboring countries. Investigating the COVID-19 risk 
factors, parameters, such as ethnicity and vaccination, do not appear not to be affecting our observation. We also could not 
find important differences in mortality rate being under-reported in the two countries. In this letter, we tried to discuss the 
possible effect of Iraq pre-COVID-19 mass gatherings on the death rate. The authors would like to highlight the effect of 
immune system on COVID-19.
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Abbreviations
1MP	� 1 Million population
WHO	� World Health Organisation

1  Introduction

COVID-19 is caused by severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2). The new respiratory disease 
has spread widely throughout the world during the last year 

and made important changes in the lifestyle across the world. 
About 6,400,000 deaths have been officially reported so far 
from this disease [1]. Although the disease is now affecting 
nearly all countries, an important variation in deaths has 
attracted our attention: Iran and Iraq are two neighboring 
countries. However, looking into the deaths reported, the 
deaths per 1 million population (1MP) in Iraq are substan-
tially smaller than that of Iran (i.e., 601 vs. 1642) [1]. In this 
commentary, we are trying to discuss the possible reasons 
for this important difference. It is worth noticing that under-
reporting the data, a possible reason for this observation, 
appears not to be notably different in the two countries [2]. 
Additionally, the number of corona tests in Iraq and Iran is 
more or less similar: tests per 1MP in Iraq are 439,822 and 
this value is 582,345 in Iran [1], another reason which can 
indicate that under-reporting should not be considerably dif-
ferent in the two countries.

2 � Main Text

Looking into the literature, various reasons have been 
reported as risk factors for the disease. Here, we try to pro-
vide a discussion of their possible effects on the mortality 
rate of the two countries. The authors appreciate that provid-
ing an extensive comparison is a very complicated task and 
many confounding variables may influence our assessment. 
However, to the best of our knowledge, an acceptable com-
parison has been provided here:
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•	 Vaccination: when measuring all vaccine doses (includ-
ing boosters), so far, total dose equal to about 172% of 
Iran's population has been injected in Iran, while this 
share is only 43% in Iraq [3].

•	 COVID-19 variant: Although we could not find strong 
evidences detailing dominant strains of COVID-19 as 
a function of time in the two countries; apparently, 
no important variation in the dominant strain may be 
detected [4].

•	 Management protocols: both countries have tried to fol-
low the WHO suggested protocols for management of 
COVID-19 [4].

•	 Wearing face mask: we could not find data about 
number of people who wear face mask in Iraq during 
the last years. However, in Oct 2020, an Iraqi official 
declared that only 20% of Iraqis were wearing masks 
[5], while it was reported as 55.35% in Iran in a similar 
time period [6].

•	 Air pollution: based on the data provided by interna-
tional association for medical assistance to travelers, 
the annual mean concentration of PM2.5 for Iran and 
Iraq is 39 and 62 µg/m3, respectively [7].

•	 Underlying diseases: from a report by WHO (World 
Health Organisation), 10.3% of Iranians and 13.2% of 
Iraqis [8] suffer from diabetes. Hypertention rate in 
Iran is also estimated to be considerably less than that 
of Iraq [9].

•	 Obesity, physical inactivity and smoking: prevalence of 
obesity in Iran (25.8% [10]) is lesser than that of Iraq 
(30.4% [10]). Also, based on the report by WHO, phys-
ical inactivity in Iran (31.9%) is considerably lesser 
than that of Iraq (46.3% [8]). Furthermore, compari-
son of tobacco users in Iran (14.1%) and Iraq (19.6%) 
shows less smokers in Iran [11].

•	 Ethnicity: in our case, due to the linguistic, religious, 
and geographic commonalities of the two neighboring 
countries as well as economic, commercial, cultural, 
and religious exchanges throughout the history, we 
cannot predict notable variation in ethnicity of Irani-
ans and Iraqis. Additionally, from COVID-19 registry 
system in Ahvaz University of Medical Sciences (i.e., 
Khuzestan province of Iran which is bordering Iraq), 
by 22-Aug-2021, the death rate per 1MP was 1466 [12], 
relatively larger than that of other provinces of Iran. 
Considering the similar ethnicity of Khuzestanis (Iran) 
and Arabs of Iraq, the effect of ethnicity of the death 
rate appears not to be important.

•	 Age: looking into the demographic information of the 
two countries, Iraq is a substantially younger coun-
try (median age 21.2 years) in comparison with Iran 
(median age 31.7 years)—percentage of people above 
55 in Iraq is also considerably less than that of Iran 
(i.e., 7.56% vs. 13.59%, respectively) [10].

Comparing the factors mentioned above, the only risk 
factor which we could find favoring the lesser death rate in 
Iraq is age. Although age is a very important risk factor, by 
studying the age in other countries, this single factor cannot 
address the huge difference between the mortality rate of 
Iran and Iraq. For instance, Kuwait, an Arab country with 
median age 29.7 years, has death rate close to Iraq (ie. 581 
per 1MP [1]). On the other hand, in Bolivia (median age 
25.3 years), the death rate is even more than that of Iran 
(1833 per 1MP [1]).

We therefore believe that other variables should be con-
sidered in this case. Looking into the social behavior of Ira-
qis, several mass gatherings throughout the year are being 
held in Iraq annually: the most important one is “Arbaeenia”. 
More than 20 million people (i.e., around half of Iraq's popu-
lation) gathered in Karbala city in 2016, of which about 20% 
came from other countries [13]. This number increased every 
year up to 2019. Throughout the year, some other gatherings, 
involving more than 1 million people, are also observed in 
Iraq too, while such gatherings have been rarely held in Iran 
in recent decade. We know that during such gatherings, res-
piratory tract infections spread quickly between the people 
[14]. It is arguable that such infections act as stimulants for 
immune system. From hygiene hypothesis, we already know 
that improper development of immune system is expected 
wherever people follow hyper-hygienic regimens [15]. In a 
country like Iran, with higher hygiene levels, the population 
is not expected to receive the above-mentioned stimulants 
for immune system. Therefore, Iranians may not be “natu-
rally” immunized against new pathogens. Consequently, 
when encountering the new pathogens, immune disorders, 
such as hyperinflammation, could be anticipated.

The severe form of COVID-19 is developed following 
excessive inflammatory responses and cytokine storm. Dys-
regulation of immune system through alleviation of T cells, 
increasing of IL-6 level, as well as reduction of B cells and 
natural killer (NK) cells has been reviewed in COVID-19 
[16]. The authors believe that the developed immune system 
of Iraqis (due to mass gatherings) may play an important 
role in low death rate from COVID-19 in this country. Our 
idea has been well explained by Sehrawat and rouse [17]. In 
brief, considering the hygiene hypothesis, they address the 
issue though the trained immunity: repeated exposure to the 
pathogens activates the innate immunity for many months. 
In this type of immunity, when the response is generated 
against one set of microbes, protection against other infec-
tions is expected. Such bystander immunity is from different 
immune cells, e.g., macrophages, NK cells, innate lympho-
cytes, and dendritic cells [18]. We therefore suggest that 
during the pre-COVID-19 mass gatherings in Iraq (which 
continued during the COVID-19 pandemic but with smaller 
number of participants), the immune system of Iraqis has 
developed against new respiratory infections. Hence, lesse 
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mortality has been observed during the COVID-19 pan-
demic in Iraq.

A second effect from the mass gatherings in Iraq is the 
change in the microbiome profile of the Iraqis. The microbi-
ome may play critical role in the training and development of 
major components of immune system [19]. One may there-
fore expect improved reaction to COVID-19 virus in them.

To conclude, this commentary argues that the Iraqis 
might have become more resistant to SARS-CoV-2 through 
their social behavior, especially mass gatherings. At this 
point, anticipating future viral pandemics, we would like to 
raise the question by Ghanaemi and Yoshioka that are we 
"losing our immunity when we need it the most" [20]?
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