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Abstract.

Objectives: The coronavirus disease (COVID-19) pandemic
in the Gulf Cooperation Council (GCC) countries is part of
the global pandemic. So, the current study used COVID-19
statistics to examine the COVID-19 prevalence in the GCC
countries by the end of 2020, 2021, and 2022 and compare the
findings to non-GCC Arab countries and also compare 2022's
results globally.

Methods: COVID-19 data per country, including the
vaccination coverage rate, were obtained from well-known
publicly online websites (such as Worldometer and Our World
in Data). An Independent sample t-test was used to compare the
means between the GCC and non-GCC Arab countries.

Results: By the end of 2022, most COVID-19 deaths in
the GCC countries were recorded in Saudi Arabia but given
the number of cases and deaths per million, Bahrain was the
most affected. Saudi Arabia was the least testing country per
population, while the United Arab of Emirates performed tests
nearly 20 times more than its population. Qatar had the lowest
case-fatality rate (0.14%). Statistically, the GCC countries had
higher median age, higher mean cases per million, higher mean
tests per population, and higher mean vaccination coverage
(84.56%) than non-GCC Arab countries. Globally, the GCC
countries recorded fewer deaths per million, performed more
tests relative to the population, and had higher vaccination
coverage.

Conclusions: Globally, the GCC countries have been less
affected by the COVID-19 pandemic. However, statistics vary
across the GCC countries. The average vaccination coverage
in the Gulf countries was higher than in the global one. Given
the natural immunity and the excellent vaccine coverage in the
GCC countries, it is essential to reconsider the definition of a
suspected case and establish more specific criteria for testing.

Key words. Case-fatality, coronavirus, Arab, SARS-CoV-2,
testing, vaccine.

Introduction.

In December 2019, a series of pneumonia cases of unknown
etiology emerged in Wuhan, China, with clinical presentations
resembling viral pneumonia. Although the first cases appeared
in late 2019, the cause was recognized in January 2020 [1]. Deep
microbiological investigations discovered a novel coronavirus,
which was named severe acute respiratory syndrome
coronavirus-2 (SARS-CoV-2), whereas the infectious disease
was called coronavirus disease 2019 (COVID-19) [1]. In the
beginning, China experienced most of the burden associated
with COVID-19 in the form of morbidity and mortality. Later,
specifically in mid-February, the COVID-19 danger started to
appear in other parts of the world, including Arab countries [2].
So, on March 11, 2020, the World Health Organization (WHO)
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announced COVID-19 as a pandemic [3]. Since that time, the
world has suffered from the pandemic unevenly [4].

Most symptomatic patients present with respiratory symptoms,
and most patients have mild disease [1,3]. So, the WHO
developed a case definition for COVID-19 [5]. A suspected case
of SARS-CoV-2 infection includes a person meeting clinical
or epidemiological criteria. The clinical criteria include acute
onset of fever and cough; or acute onset of at least three of the
following signs or symptoms: fever, cough, general weakness/
fatigue, myalgia, headache, sore throat, coryza, dyspnea, nausea/
diarrhea/anorexia. The epidemiological criteria require a history
of contact with a probable (a patient who meets both the clinical
and epidemiological criteria) or confirmed case. However, due
to the high rate of asymptomatic SARS-CoV-2 infections [6],
a confirmed case of COVID-19 does not require fulfilling the
criteria for a suspected case but simply a positive nucleic acid
amplification test [5].

The Gulf Cooperation Council (GCC) is an Arab regional
political, economic, military, and security organization
comprising six Arab countries that constitute most of the
Arabian Peninsula, which is situated in Southwest Asia [7]. The
countries of the GCC are Bahrain, Kuwait, Oman, Qatar, Saudi
Arabia (SA), and United Arab Emirates (UAE). These countries
are also part of the 22 members of the Arab League. The first
cases of SARS-CoV-2 in the GCC countries were declared in
the UAE on January 29, 2020 [8]. In March 2020, the GCC
countries began imposing several precautionary measures to
control the virus's spread, such as mosques and educational
institutes closures, suspending flights, and lockdowns with
curfews [9]. Over time, most of these measures were phased
out.

Over the three years, the Arab world has suffered in varying
degrees. According to a recent study examining COVID-19
statistics in the Arab world at the end of October 2022, Arab
countries have been less affected by the COVID-19 pandemic
than the rest of the world [10]. The GCC countries have been the
most tested Arab countries [10]. Globally, countries vary widely
in their COVID-19 statistics. The rationale for these differences
may be related to each country’s resources, testing strategies,
politics, health insurance systems, economies, reporting
methods, and other undetermined factors [4,11]. Additionally,
the differences in median age between countries influence the
COVID-19 pandemic's course, as infections with SARS-CoV-2
cause a higher death rate in older than younger adults [1,4].
Furthermore, the difference in vaccination coverage is another
crucial factor [10,12]. However, despite the deployment of
COVID-19 vaccines in late 2020, the world suffered more in
2021 [10].

The COVID-19 pandemic in the GCC countries is part of
the worldwide pandemic. Understanding the epidemiology of



COVID-19 in each region of the world helps researchers and
decision-makers explore the best ways to deal with COVID-19
and may provide lessons for a more effective response to
public health emergencies. Although some researchers have
studied the epidemiology of COVID-19 in the GCC countries,
understanding of COVID-19 is still evolving, and COVID-19
statistics are dynamic. Since the oil-rich GCC states are similar
to a larger extent in socioeconomic aspects, environmental
conditions, economy, and healthcare capacities [13], it is
expected that the COVID-19 statistics would be consistent
across the GCC countries but somewhat different from non-
GCC Arab countries (Algeria, Comoros, Djibouti, Egypt,
Iraq, Jordan, Lebanon, Libya, Mauritania, Morocco, Palestine,
Sudan, Somalia, Syria, Tunisia, and Yemen). So, the purpose
of the current study was to use COVID-19 statistics to examine
the prevalence of COVID-19 in the GCC countries by the end
0f 2020, 2021, and 2022 and compare the findings to non-GCC
Arab countries and also compare the 2022's results globally.

Materials and Methods.

Unless otherwise specified, data on COVID-19 were obtained
from the "Worldometer" website [2]. The data on COVID-19
for all world countries/territories were copied and stored in
Excel files at the end of 2020, 2021, and 2022 [2]. The data used
in this analysis consists of the total number of COVID-19 cases
per country, the total number of deaths, the total number of tests
performed, the total number of cases per million population, the
total number of deaths per million population, the total number
of tests per million population, and the total population. Data
from cruise ships were excluded.

According to the objectives, the required data for each GCC
country were obtained from the stored files. In addition, the
median age for Arab countries for 2021, which represents an
average period for the three years 2020-2022, was extracted
from the United Nations website [14]. The "Our World in Data"
website was also searched to extract the vaccination coverage
rate (people with a complete initial protocol: two doses) by the
end of 2021 and 2022 for the countries included in the study
[12]. We considered the first of January of the years 2022 and
2023 to extract the updated vaccination data. The case-fatality
rate (CFR) was calculated by dividing the number of deaths
by the number of confirmed cases. Results were presented as
numbers, percentages, or rates as appropriate.

Additionally, to evaluate the impact of the pandemic on the
GCC countries to the globe, the mean CFR, the mean deaths
per million, the mean cases per million, and the mean tests per
population for all world countries/territories and per continent
were measured. Also, by a similar method, COVID-19 statistics
for the GCC countries have been compared to non-GCC Arab
countries by the end of 2020, 2021, and 2022. To avoid using
too many digits, the number of tests per population is calculated,
instead of the number of tests per million, by dividing the
number of tests by the population.

Statistical analysis was conducted using Statistical Package
for Social Sciences (SPSS, version 26). An Independent sample
t-test was used to compare the means between the GCC and
non-GCC countries. A p-value of less than 0.05 was considered
significant. Ethical approval from an Institutional Review Board
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was not required due to the secondary analysis of publicly
available data.

Results.

By the end of 2020, most of the deaths attributed to COVID-19
(62.72%) in the GCC countries were recorded in SA, but, given
the number of deaths per million, Oman was the most affected
GCC country. On the other hand, Bahrain recorded the most
cases relative to the population, followed by Qatar. At the same
time, the UAE performed the highest number of tests in terms of
population, as shown in Table 1. Additionally, the CFR ranged
from 0.17% to 1.72%.

By the end of 2021, Bahrain became the GCC country most
affected by the pandemic, according to the number of cases
and deaths per million. The UAE performed nearly 111 million
COVID-19 tests, eleven times more than its population. The
CFR in SA was the highest and did not change much compared
to the end of 2020, dropping from 1.72% to 1.60%. The
vaccination coverage rate in the GCC countries ranged from
about 63% to 96%, see Table 2.

COVID-19 statistics between the GCC countries mostly
stayed the same in 2022, although cases increased by about
sixty percent (see Table 3). According to the number of cases
per million, SA was the least affected by the pandemic. At the
same time, Qatar was the least affected based on the number of
deaths per million. The CFRs ranged from 0.14% in Qatar to
1.15% in SA. The lowest vaccination coverage rate was seen in
Oman (66.62%).

Tables 4 and 5 show COVID-19 statistics for the GCC
countries (six countries) compared to non-GCC Arab countries
(16 countries) by the end of 2020, 2021, and 2022. By the end
of 2022, most COVID-19 tests were conducted in the GCC
countries, even though they represent only 13% of the population
of Arab countries. By another calculation, the GCC countries
performed tests approximately five times their population, while
non-GCC Arab countries performed tests equivalent to 16% of
their population. In 2021, the number of tests conducted by GCC
countries increased fivefold. The CFR was higher in non-GCC
Arab countries throughout the three years. The GCC countries
recorded more cases per million than other Arab countries,
while the number of deaths per million was nearly close.
Statistically, there was a significant difference in the mean tests
per population and the mean vaccination coverage rate between
the GCC and non-GCC Arab countries (see Table 5). The GCC
countries had higher average cases per million than non-GCC
Arab countries by the end of 2021 and 2022. There was also a
significant difference in the mean median age; 33 (SD £3.55) in
GCC countries vs. 22.7 (SD £4.74) in non-GCC Arab countries
(P=.000).

On the other hand, by looking at Table 6, it is possible to
compare COVID-19 statistics for the GCC countries globally
and with each continent by the end of 2022. In comparison with
the world countries, the GCC countries had lower CFR, lower
mean CFR, lower mean cases per million, and lower mean
deaths per million. Also, they recorded fewer deaths per million
(346 vs. 843). In contrast, the GCC countries have performed
more tests relative to the population and had higher vaccination
coverage than all continents.
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Table 1. COVID-19 statistics for the Gulf Cooperation Council countries by the end of 2020 (sorted according to the number of deaths per million).

Oman Kuwait Bahrain SA* Qatar UAE*
No. of cases 128,867 150,584 92,675 362,741 143,834 207,822
No. of deaths 1,499 934 352 6,223 245 669
CFR* 1.16% 0.62% 0.38% 1.72% 0.17% 0.32%
C/M* 24,924 35,004 53,557 10,340 51,226 20,887
D/M* 290 217 203 177 87 67
No. of tests 571,472 1,254,832 2,366,275 11,010,384 1,241,406 20,890,341
Tests/pop. 0.11 0.29 1.37 0.31 0.44 2.1
Population 5,106,626 4,270,571 1,701,575 34,813,871 2,881,053 9,890,402

* SA: Saudi Arabia, UAE: United Arab Emirates, CFR: Case-fatality rate, C/M: The number of cases per million, D/M: The number of deaths per million.

Table 2. COVID-19 statistics for the Gulf Cooperation Council countries by the end of 2021 (sorted according to the number of deaths per million).

Bahrain Oman Kuwait SA* Qatar UAE*
No. of cases 282,062 305,489 417,135 556,236 250,528 761,937
No. of deaths 1,394 4,116 2,468 8,877 618 2,164
CFR* 0.49% 1.35% 0.59% 1.60% 0.25% 0.28%
C/M* 157,601 57,636 95,566 15,614 89,226 75,672
D/M* 779 777 565 249 220 215
No. of tests 8,027,797 25,000,000 5,966,736 33,229,844 3,174,433 111,351,511
Tests/pop. 4.49 4.72 1.37 0.93 1.13 11.06
Vac.* 80.05% 75.35% 63.42% 63.7% 82.31% 95.96%
Population 1,789,718 5,300,353 4,364,880 35,623,404 2,807,805 10,068,883

* SA: Saudi Arabia, UAE: United Arab Emirates, CFR: Case-fatality rate, C/M: The number of cases per million, D/M: The number of deaths per million.
# Vac.: The vaccination coverage rate (the percentage of people who complete the initial protocol) as of January 1, 2022.

Table 3. COVID-19 statistics for the Gulf Cooperation Council countries by the end of 2022 (sorted according to the number of deaths per million).

Bahrain Oman Kuwait SA* UAE* Qatar
No. of cases 698,737 399,154 662,747 827,004 1,046,918 489,428
No. of deaths 1,539 4,260 2,570 9,518 2,348 685
CFR* 0.22% 1.07% 0.39% 1.15% 0.22% 0.14%
C/M* 391,672 74,973 151,301 23,072 103,843 164,242
D/M* 863 800 587 266 233 230
No. of tests 10,633,110 25,000,000* 8,447,300 44,940,564 197,928,922 4,065,369
Tests/pop. 5.96 4.7 1.93 1.25 19.63 1.36
Vac.# 83.33% 66.62% 78.32% 69.63% 103.72%* 105.75%*
Population 1,783,983 5,323,993 4,380,326 35,844,909 10,081,785 2,979,915

* SA: Saudi Arabia, UAE: United Arab Emirates, CFR: Case-fatality rate, C/M: The number of cases per million, D/M: The number of deaths per million.
# Vac.: The vaccination coverage rate (the percentage of people who complete the initial protocol) as of January 1, 2023.

£ Oman has not updated the number of tests performed in 2022.

¥ The rate exceeds 100% due to the vaccination of non-residents.

Table 4. COVID-19 statistics for the Gulf Cooperation Council countries compared to non-Gulf Cooperation Council Arab countries by the end
0f 2020, 2021, and 2022.

Table 4. COVID-19 statistics for the Gulf Cooperation Council countries compared to non-Gulf Cooperation Council Arab countries by the end
0f 2020, 2021, and 2022.

End of 2020 End of 2021 End of 2022
GCC* Non-GCC  All GCC Non-GCC Al GCC Non-GCC Al
No. of cases 086,523 2186438 L oo 2573387 7,192852 9766239  4,123988 10,017,067 14,141,055
(33.20%)  (66.80%) ~ 1% (26.35%)  (73.65%) (29.16%)  (70.84%)
No. of 9,922 46,721 56,643 19,637 135,451 155,088 20,920 152,178 173,098
deaths (17.52%)  (82.48%) (12.66%)  (87.34%) (12.09%)  (87.91%)
CFR* 0.91% 2.14% 1.73% 0.76% 1.88% 1.59% 0.51% 1.52% 1.22%
Cc/M* 18,402 5,735 7,434 42,922 18,518 21,781 68,284 25,486 31,186
D/M* 168 123 129 328 349 346 346 387 382
37,334,710 17,456,393 54,791,103 186,750,321 60,359,491 291,015,265 71,527,361
No.of tests * o¢ 1406 (31.86%) (7557%)  (2443%)  2ADI09BI2 g0 00 (19.73%) 002942626
Tests/pop.  0.63 0.05 0.12 3.11 0.14 0.55 4.82 0.16 0.76

Population 59,042,566 381,252,179 440,294,745 59,955,043 388,419,318 448,374,361 60,394,911 393,042,209 453,437,120
* GCC: Gulf Cooperation Council, CFR: Case-fatality rate, C/M: The number of cases per million, D/M: The number of deaths per million.
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Table 5. Comparison of variance of means between the Gulf Cooperation Council countries and non-Gulf Cooperation Council Arab countries by
the end of 2020, 2021, and 2022.

End of 2020 End of 2021 End of 2022

GCC* Non-GCC P value* GCC Non-GCC P value* GCC Non-GCC P value”
Mean CFR* 0.73% 3.32% 181 0.76% 3.99% 109 0.53% 3.56% 113
+SD* +0.60 +6.85 +0.57 +4.62 +0.46 +4.39
Mean C/M* 32,656 9,354 31 81,886 28,571 007" 151,517 48,969 018
+SD £17,225 £10,337 +46,888 +33,227 +£128,426 £61,492
Mean D/M* 174 148 468 540 497 609
+SD +84 +135 047¢ +274 +595 781 +293 +687 706
Mean tests/pop. 0.77 0.12 3.95 0.29 5.81 0.32
+SD pop +0.79 +0.10 000* +3.88 +0.36 0017 +7.04 +0.44 006"
Mean Vac.* i 76.80% 20.10% 000" 84.56% 30.72% 000*
+SD +12.34 +17.79 +16.74 +16.55

* GCC: Gulf Cooperation Council, CFR: Case-fatality rate, SD: Standard deviation, C/M: The number of cases per million, D/M: The number
of deaths per million, Vac.: The vaccination coverage rate (the rate of people who complete the initial protocol) by the end of the year indicated.
# Independent-samples t-test: A p-value of < 0.05 is considered significant.

Table 6. COVID-19 statistics among the six continents by the end of 2022 (sorted according to the number of deaths per million).

S. America Europe N. America* Oceania Asia Africa All
(N=14) (N=48) (N=39) (N=20) (N=50) (N=58) (N=229)
66,894,821 243,017,738 121,375,713 13,632,412 207,176,629 12,741,754
No.ofcases 14 (69%) (36.55%) (18.26%) (2.05%) (31.16%) (1.92%) 664,839,788
1,342,032 1,981,883 1,578,962 23,386 1,512,322 258,344
No.of deaths ) 10, (29.59%) (23.58%) (0.35%) (22.58%) (3.86%) 6,696,944
CFR* 2.01% 0.82% 1.30% 0.17% 0.73% 2.03% 1.01%
Mean CFR*  1.80% 0.91% 1.08% 0.32% 1.40% 1.92% 1.30%
+SD* +1.25 +0.84 +0.89 +0.41 42,63 +1.69 +1.68
Cc/M* 152,835 325,088 202,922 313,602 88,222 9,058 83,681
Mean C/M 182,601 383,709 223,406 212,096 150,298 41,622 191,521
£SD +135,607 +180,346 +164,002 +150,483 +168,769 +103,225 +192,320
D/M* 3,066 2,651 2,640 583 321 184 843
Mean DM 2,339 2,609 1,477 421 675 324 1,222
+SD +1,553 +1,234 +838 +551 +761 +523 +1,265
241,010,791  2,807,811,408 1,287,843307 88,449,531 2,348358,629 109,824,594
No.of tests 5 5004 (40.79%) (18.71%) (1.28%) (34.11%) (1.60%) 6,883,298,260
Tests/pop. 0.55 3.76 2.15 2.03 0.50 0.08 0.87
Mean test/ pop. 0.99 4.50 2.66 1.46 1.92 0.21 2.08
+SD +0.85 +5.13 +3.54 +1.53 4337 +0.31 +3.58
Vac. 77.42% 66.41% 65.47% 61.96% 72.42% 27.54% 63.41%
Population 437,694,443 747,543,837 598,140,916 43,470,408 4711,356,783  1,406,728,744  7,944,935,131

* North America includes Mexico and Caribbean countries.

# CFR: Case-fatality rate, SD: Standard deviation, C/M: The number of cases per million, D/M: The number of deaths per million, Vac.: The
vaccination coverage rate (the rate of people who complete the initial protocol) by the end of 2022.
¥ The mean is the sum of all values in the data set divided by the total number of values. While the CFR (not mean CFR), for example, is the total

number of deaths of all countries included/the total number of cases in the same countries.

Discussion.

It has been nearly three years since the emergence of SARS-
CoV-2. A thorough understanding of the epidemiology of
COVID-19 is crucial to enable comparison of the pandemic
across countries. All countries and territories have reported
cases of COVID-19 except Turkmenistan [2,15]. However,
governments and health authorities offer varying procedures
while registering and reporting their data. Most of the bias
in those procedures is influenced by economic and political
pressures and may lead to intentional or unintentional data
corruption, which can hide crucial information [ 16]. In particular,
the epidemiology was inconsistent among Arab countries, as a
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previous study showed [10], where Arab countries in Africa
were less affected and less tested than those in Asia (the GCC
countries belong to Arab countries in Asia). The current study
discovers other differences in statistics between the GCC
countries and other Arab countries. During the three years, the
GCC countries recorded cases of infection per million, at least
twice as many as those recorded by non-GCC Arab countries.
Statistically, the number of COVID-19 cases is proportional to
the number of tests performed [17].

As of January 1, 2023, 6,883,298,260 tests had been
performed worldwide. Detecting cases of COVID-19 and
thus attributing deaths to SARS-CoV-2 depends on the testing
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availability. Looking at the global testing strategy contributes to
understanding the reasons for the massive number of tests being
performed. Besides the diagnostic testing strategy, screening
asymptomatic people who do not have known, suspected, or
reported exposure to SARS-CoV-2 is another strategy followed
globally to control the community spread of the virus [18]. In the
GCC countries, the higher number of cases per million recorded
can be explained by the significant rate of testing performed. Due
to their economic strength, these countries have performed tests
nearly five times more than their entire population. Put another
way, unlike other Arab countries (except Jordan), each GCC
country has performed tests more than its population. During
the COVID-19 pandemic, mass screening was followed to fight
against SARS-CoV-2 and return to normalcy [19]. Therefore,
mass testing campaigns were conducted in the GCC countries,
especially in 2021 and early 2022.

Although the oil-rich GCC countries have similar
socioeconomic issues, environmental conditions, and healthcare
capacities and have implemented nearly the same measures to
control the spread of SARS-CoV-2, COVID-19 statistics were
somewhat inconsistent across the six GCC countries, which is
consistent with other studies [20,21]. To illustrate, the number
of cases per million ranged from 23,072 in SA to 391,672 in
Bahrain (approximately 17 times larger) by the end of 2022.
Similarly, there was high variability in the CFR, the number of
deaths per million, and the tests per population. SA was the least
GCC country performing tests per population, while the UAE
performed tests nearly 20 times more than its population. So,
SA had fewer cases relative to the population, making the CFR
high. However, the CFR is not a suitable parameter to reflect the
actual burden of disease/infection as it only considers part of the
population (those with a positive test) [22]. The more testing is
done, the more cases are detected, leading to more cases with
mild disease and thus lowering the CFRs. Furthermore, statistics
could be inconsistent in the same country. For example, in SA,
despite applying the same restrictions and preventive measures
across all cities, the incidence of COVID-19 was uneven across
different cities [23].

For global comparison, the GCC countries have suffered less
from the pandemic and have performed more tests relative to
their population (see Tables 4-6), which is consistent with other
studies [8,21]. Alternately, if we compare the GCC countries
as a group to the world countries, we will find that they rank
150 among the 229 countries/territories based on the number
of deaths per million. Across continents, Asia, where the
epidemic originated, was less affected, taking into account the
huge population size of the continent. Another surprising note is
that Qatar, which hosted the World Cup from November 20 to
December 18, 2022, recorded approximately 10 thousand cases,
with one death during this period [2]. In contrast, China, which
was following the zero-COVID-19 policy [24], has suffered
from a third wave [25].

On the other hand, the difference in median age between
countries is a possible factor affecting COVID-19 statistics;
the GCC countries have a higher median age than non-GCC
Arab countries. However, in contrast to the number of cases
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per million, there was no significant difference in the number
of deaths per million between the GCC and non-GCC countries.
One study showed that the median age in African countries was
proportional to the number of cases per million, the number
of deaths per million, and the number of tests, but not among
European countries [4]. Because of the limited capacity for
testing in Africa, it seems that the testing was limited to the
elderly [4]. Nevertheless, between countries and across
continents, the number of COVID-19 cases/deaths/tests and the
CFR vary significantly and over time, suggesting considerable
uncertainty over the exact COVID-19 statistics worldwide.
The most important reason for this variability is the difference
between countries in terms of the definition of suspected cases,
testing strategies, the criteria for when a result is considered
positive, the capacity to perform testing, reporting methods, and
politics [4,11,16,17].

Over the three years, the impact of the COVID-19 pandemic
has been variable worldwide. The second year was the worst,
as the number of cases and deaths tripled. The same almost
happened in the GCC region. In contrast, the world in 2022
witnessed the most negligible impact. Despite the dramatic rise
in cases in 2022, there has been no similar rise in the number of
deaths. In the GCC countries, there were 1,550,601 cases and
1,283 deaths in 2022, representing 37.60% and 6.13% of all
cases and deaths since the start of recording COVID-19 data,
respectively. Moreover, most of these cases (66%) and deaths
(68%) occurred in the first six months [10]. Many factors affect
the course of the pandemic over time; natural and vaccine-
induced immunity are among them.

Regarding vaccine-induced immunity, the vaccination
coverage rate in the GCC countries was excellent; an average
of about 85% of people have been fully vaccinated. The GCC
countries are classified among the high-income economy
based on the World Bank [26]; this possibly justifies the
higher vaccination coverage in these countries compared to
other Arab countries. In the previous study, which examined
COVID-19 statistics in the Arab world, vaccination coverage
was negatively associated with CFRs and positively with the
number of tests, the number of tests per million, and the number
of cases per million [10]. Countries with high vaccination
coverage (as the GCC countries) seem to have active COVID-19
testing programs and therefore have more cases. Another study,
including 191 countries, showed that vaccination is directly
proportional to the number of cases detected and negatively to
CFRs [27]. However, the higher vaccination rate cannot explain
the lower mortality rate. This is not a general phenomenon;
many countries had a low vaccination rate but were affected
less. For example, Yemen, Somalia, Sudan, Algeria, Syria, and
Djibouti were the least affected Arab countries according to the
number of deaths per million (<200). At the same time, these
countries were among the least vaccinated Arab countries (the
vaccination coverage was <30%) [10].

Furthermore, the natural immunity acquired during the three
years plays an essential role in mitigating the virulence of the
virus [28]. Most people infected with SARS-CoV-2 develop
a natural immunity of both cell-mediated and humoral type,
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which is effective over time and protects against reinfection
and severe illness, while vaccine-induced immunity decays
faster than natural immunity [28]. By the end of 2022, it is
estimated that at least 6.6 billion infections with SARS-CoV-2
have occurred worldwide [29]. Therefore, unless the end of the
pandemic is announced, the health authorities of the GCC need
to reconsider the definition of a suspected case of COVID-19
and apply more specific criteria. Unfortunately, clinical features
of COVID-19 include almost every respiratory symptom/
sign and nearly every general symptom/sign, as well as some
gastrointestinal symptoms [30,31]. So, since pneumonia is the
most severe frequent manifestation of SARS-CoV-2 [1,31], it is
appropriate that the requirements of the suspect case of SARS-
CoV-2 disease must include lower respiratory symptoms,
such as dyspnea, with abnormal vital signs and chest X-ray
abnormalities suggestive of pneumonia, as well as a history of
contact with a probable or confirmed case of COVID-19, not
only upper respiratory tract symptoms. Otherwise, more mild/
asymptomatic cases of COVID-19 will continue to appear,
especially in the cold seasons.

Finally, this study provides an updated overview of COVID-19
statistics in the GCC countries and how much they differ from
non-GCC Arab countries and globally. However, there are
some limitations to this study. The most important limit is that
the quality of information obtained depends on the raw data
quality. Not all countries report COVID-19 statistics at the same
frequency and quality. For example, while data on tests per
population are instructive in demonstrating increasing testing
capacity, it is unknown whether some countries record the
number of people tested or the total number of tests performed,
as some persons may require more tests to obtain accurate
results. Moreover, some countries have recently begun not
updating their data on COVID-19 as they used to.

Conclusion.

By the end of 2022, the GCC countries have been less
affected by the COVID-19 pandemic when compared globally.
However, COVID-19 statistics vary across the GCC countries,
especially regarding the number of tests performed. Moreover,
the statistics were inconsistent between the GCC countries and
non-GCC Arab countries. Fortunately, the average COVID-19
vaccination coverage in the GCC countries was higher than
the global one. So, given the natural immunity acquired during
the three years and the excellent vaccine coverage in the GCC
countries, it is appropriate that the requirements of the suspect
case of SARS-CoV-2 disease must include lower respiratory
symptoms, such as dyspnea, with abnormal vital signs and
chest X-ray abnormalities suggestive of pneumonia, as well
as a history of contact with a probable or confirmed case of
COVID-19, not only upper respiratory tract symptoms.

Finally, unless the end of the pandemic is announced, a
better understanding of the epidemiology of COVID-19 needs
further and updated studies, as COVID-19 statistics are very
dynamic. Moreover, the situation is more complex because of
the interaction of several complicated factors.
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