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ABSTRACT

Background: One of the most important factors in the transmission of COVID-19 is the people crowding. This
factor may enhance both increases in viral transmission and the emergence of herd immunity. However, as a rule,
population crowding in religious ceremonies should logically cause a peak rise in COVID-19 incidence before the
commencement of the immunity against the virus. The striking observation in this 40th ceremony in Iraq during
2020 is the occurrence of the reverse to the expected rise in the number of COVID-19 infections and deaths during
the massive visitants crowding.

Aim: To assess, analyze and interpret the primary observation of the decrease in the incidence of COVID-19 during
the 40th ceremony in Iraq 2020 despite approximately 14 million visitants had agglomerated during this visit.
Methods: This study was designed to assess the linear regression model of the incidence of COVID-19 during the
days of Safar for the middle and southern Iraqi governorates in which almost all contributed to the ceremony in
comparison with the control northern governorates population. The official registry of CMC for COVID-19 and the
official northern and southern electronic counter of the visitants to Karbala were used whereas the direct visitant's
contact and exposure were estimated by direct sample reviewing. Suspected cases are exclusively diagnosed
based on PCR tests that belong to the formal accredited national lab with or without a chest CT scan.

Results: showed a significant decline in COVID-19 incidence and mortality soon after the commencement of the
ceremony for the test population that participated in the visit to Karbala. The slope was -23 (protective) as a reverse
to the expected sharp rise in the incidence due to the massive visitants’ exposure. This result was compared to the
control northern Iragi population which revealed an increased rate of COVID-19 incidence and death indicated as a
positive slope (11.5) during the same comparative period.

The study had reviewed several possible medical causes of this unexpected decrease in COVID-19 incidence
during this ceremony, however, no one can satisfactorily interpret the findings.

Conclusion: From the overall results, further reviewing of the nature of community attitude and its role in the

severity and incidence of the epidemics is mandatory for the health system decisions.
Keywords: COVID-19, RNA virus, 40th ceremony, Arba’een pilgrimage.

INTRODUCTION

COVID-19 is a rapidly spreading RNA viral epidemic?.
SARS cov2 possesses higher binding surface proteins
called S proteins to the host ACE2R and other host cell
proteins that facilitate SARS cov2 entry?. This property
favored the higher transmission rate of COVID-19 to the
level of worldwide pandemic during 2020%. The most
important factor that enhances COVID-19 incidence and
spread is community contact*. The higher number of
contacts the higher rate of COVID-19 incidence®. Different
national and international registries confirmed that
wherever there is an increase in population crowd and
contact rate there will be an increase in the incidence rate
of COVID-198. Other important factors that contribute to the
incidence of respiratory infectious disease is the mask, the
disinfectant, and hygiene measures’sS.

In different countries around the world, there are
multiple forms of agglomerations and crowding of the
population such as marketing, institutions, recreation,
tourism, and religious ceremonies®.

Of the largest agglomerations in Iraq is the marching
of the fortieth ceremony to IMAM Hussain during the Safar
Arba’een pilgrimage!®. In which march up to 15 million of
different Iraqi people of different age groups, sex and
ethnicities are contributing in the visit to Karbala around
20th of SafarArba’een pilgrimage!'. Those visitants last
from 1-20 days before and during the ceremony. During
which period they walk along the hundreds of kilometers of
streets to arrive at Karbala from different governorates. The
visitants will use to sleep in the cavalcades in close contact
with each other®, On average each visitant may contact up
to 500 others.

The study was aimed to analyze the real relationship
between the incidence of COVID-19 and the massive
population crowding during the 40th ceremony in 2020 and
tried to interpret the reasons of the primary observation of
the discrepancy of the decline in the incidence with the
increase in the progress of the ceremony and increase in
the number of the visitants.

Study design and methodology: The study was
conducted as a linear regression model analysis of the
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impact of population crowding on the incidence of COVID-
19 to obtain the model slope quantity and direction as an
indicator of the degree of association between the
exposure and the outcomes. Samples were monitored
throughout the period from the 1st of October 2020 to the
4th of September 2020. 1st of Safar had dated on the 8th
of October. The lag phase of the 40th ceremony
commences around the 8th of Safar (16th of October)
whereas the peak crowding of visitants was around the
28th of October which is the Hijri date of the 40th
ceremony. The official Iragi CMC (communication and
media commission) was the source of the COVID-19 daily
database used'?, whereas daily based counting of the
visitants were obtained by the southern and northern
Karbala electronic counter?3,

RESULTS

Details of the population and visitants were estimated
by direct reviewing of the cavalcades and peoples. The
study sample had enrolled every visitant and any
participant in the ceremony services who was registered
once by the electronic counter. Any bodyweight, individual
age group, sex, disease, and health status, different
occupations and jobs, races, and social classes were
included. Visitants contacts or exposure is defined as a
distance less than 2 meters that separate between the
participants in the ceremony.

Statistics: The mean and standard deviation of the contact
numbers, hours of visitants’ exposure, and days spending
during the 40th visit were calculated. The linear regression
model was used to estimate the significance of the impact
of the ceremony on the incidence of COVID-19.

The comparative incidence of COVID-19 during and around the period of the 40th ceremony.

Figure 1: The daily diagnosed number of COVID-19 around and during the 40th ceremony in all Iragi governorates. It's obvious that the
northern governorates Erbil, Sulaimania had not only a higher incidence but showed an increasing risk index +11.5. in comparison with
middle and southern governorates in which almost all have contributed to the ceremony and showed a protective index of incidence = -23.
Baghdad numbers were shown just for demonstration because it's a collection of different populations although the overall COVID-19
registry revealed numbers parallel to that of middle and southern governorates.
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The comparison between the sum of daily COVID-19 in test and control groups of governorates

Figure 2: The sum of COVID-19 incidence to compare the linear regression between the governorates which had almost no visitants (the
orange polygon which showed a risk index = + 11.5) and the governorates which had visitants (the grey polygon which showed a protective

index =

-23). The orange polygon indicates the sum of daily COVID-19 number in Dohok, Sulaimania, Erbil, Nainawa, Saladdin,

Anbar,Kirkuk, and Dayala whereas the grey polygon indicates the sum of daily COVID-19 numbers in Babil, Wasit, Karbala, Najaf, Diwania,

Muthanna, Thi Qar, Missan, Basra.
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The linear regression analysis for the control and test groups

Figure 3: The linear regression model of the incidence of COVID-19 as the daily sum of numbers in the control (northern) and the test
(middle and southern) governorates which showed the following models respectively. Daily incidence of COVID-19 = 11.5 x days + 1200,
daily incidence of COVID-19 = -23 x days toward the ceremony + 1400. There was an obvious and significant protective index in the test
(the slope = - 23) in comparison with the risk index in the control (slope = + 11.5).
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Table 1: The estimated means of the parameters related to the exposure of visitants and the control. Samples out of the total populations

were directly assessed and analyzed.

Groups mean days people spent out | mean hours of exposure | mean contacts | comment

of the 15 days of ceremony (visitants contact) number
control: the | 5+/-2 10+/-3 100 +/- 10 data related to malls,
northern population institutions and tourism
test population: the | 5+/-2 30 +/-5 500 +/- 100 data related to the
visitants ceremony
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The association between incidence and visitants number

Figure 4: The association between the visitant's number in millions (orange polygon) and the daily sum of the number of COVID-19 in the
test population.
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Analysis of the sum of COVID-19 daily mortality for the control and test groups

Figure 5: The daily registered mortality due to COVID-19 in the test and control groups of governorates. The test (the orange polygon which
indicates the governorates that had visitants) revealed the following linear regression model: the sum of the daily mortality = - 0.5 x days
toward the ceremony + 25. whereas the control showed: the sum of the daily mortality = 0.2 x days + 27. Then the mortality index provides a
very important and real indicator since deaths are registered regardless of any bias factor. It's obvious that the mortality index confirms the
incidence index because of the parallel direction of the slope ( - 0.5 in the test group i.e. protective and + 0.2 in the control group i.e. a risk
factor).
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DISCUSSION

A unique character for the time distribution of any RNA viral
epidemic shows a decline in incidence, severity, and
mortality with the progress of months¥. However,
crowding is a well-identified factor for increasing all of the
above parameters. Close contact and crowding may also
contribute to the development of community-based
immunity but this response occurs only after real
transmission of the infections between people!>16,

The results of this current study were inconsistent

with the pattern of acquiring a herd immunity since there
was no noticeable increase in the incidence of COVID-19 in
the test population which belongs to the middle and
southern governorates which encountered a massive
crowding during the 40th ceremony in comparison with the
control northern governorates which almost had no
visitants. On contrary, the reverse had occurred i.e. The
40th ceremony population showed a significant decline in
the incidence of COVID-19 soon after the lag phase of the
visit commencement and a comparative increase in
COVID-19 incidence in the northern population.
The line of regression was calculated for both the test and
control samples and showed a negative slope for the test
sample ( daily incidence of COVID-19 = - 23*days toward
the 40th visit + 1400) so that the slope was similar to a
protective indicator since the value was negative (- 23 ) in
the linear model.

A similar calculation was also applied to the
comparative control sample which showed the following
linear model: the daily incidence of COVID-19 = 11.5 *
corresponding days during the 40th visit + 1200 which
means an increase in the COVID-19 incidence during the
corresponding days of the 40th visit.

The possible interpretations of the inconsistent finding
of COVID-19 incidence during the 40th ceremony. Although
the RNA viral epidemic showed a spontaneous progressive
decline in the rate of infectivity but this decline in the
incidence is usually occurring after the peak of the
epidemic as many studies had confirmed @7, The
spontaneous or time-dependent decrease in RNA viral
infections incidence, severity, and mortality are mainly
attributed to the spontaneous viral genome mutations
which accumulate with viral generations in a frequency of
107-6 8, Those mutations are well known to be 99.99%
harmful to the virus itself so that the quality of the viral
proteins structure and functions will be submaximal so that
the viral virulence will significantly decrease with an
increasing number of viral CFU generation(1°29),

These facts will indicate that the order of COVID-19
infection will be a critical factor in the emergence of mild or
less virulent RNA viral infections. The order of the viral
infection is defined as the number of the intermediate
individuals between the first and the last infected patient.

COVID-19 proteins like RDRP, proteases,
ribophosphatases, and structural proteins like S protein will
significantly vary with time®@.22, This variation, however,
may not always mean that the severity of the infection will
necessarily decrease rather some of the antigenic drift and
shift will enhance the viral spreadability which may

contribute to the increased incidence other than
mortality?”-23,

The second point of view in explaining the
discrepancies in the results is the review of the possibility
of visitants denial and neglection of the COVID-19 test and
registry due to commitment with the ceremony however this
interpretation is not satisfactory since the registry of the
mortality is a real reflection of the COVID-19 severity and
is independent on the ceremony i.e COVID-19 deaths are
totally and accurately registered also the mortality rate
registry during the 40th ceremony was nearly parallel to the
figure of the COVID-19 incidence so that the mortality rate
will reject the hypothesis of interpreting the visitant's
commitment with the ceremony as a cause of neglection of
COVID-19 test and diagnosis.

Comparative spontaneous decreases in the incidence
of COVID-19 had occurred in several countries around the
world like Korea, Japan, and UAE before, during, and after
the Iragi 40th ceremony however this decline in COVID-19
incidence in these countries still can not interpret the
subsidence of this epidemic in Iraq since these countries
had a well-organized health measure, moreover, these
countries didn't encounter such massive population
crowding as that happened in Iraq during the visit of the
40th in 2020.

Another explanation of this deviation of the incidence-
exposure relationship is that the visitants were unlike home
locked down people, tourists, and employers they crowd in
an open space, well-aerated and psychologically
motivated, and comfortable. That visitant's environment
may potentiate immunity and dilute the viral infection dose.
Although this is a reasonable interpretation but it needs
further studies and evidence to be confirmed as well as the
visitant's environment and the efforts of the ceremony were
stressful that may further complicate any infection and
inflammation.

CONCLUSION

Although the study sample was large enough to extract
conclusive results, however molecular details about
COVID-19 RNA and proteome and the host mechanism of
the immune response are critical for an evidence-based
interpretation for this discrepancy.

RECOMMENDATION

Further COVID-19 genomic and proteins analysis and
community immunoassay are mandatory for a full
understanding of the mechanism and the model of the viral
epidemic infections.
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