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Abstract

Introduction: controlling the worldwide pandemic,
coronavirus disease  (COVID-19), could be
impossible due to the hesitancy about the
available vaccines and the difficulty to implement
strict restrictions. Little information is available
about herd immunity in the highly vulnerable
region of North East Africa, Egypt. The objective of
this study was to assess the seroprevalence of
SARS-CoV-2 during the pandemic in one of the
highly vulnerable populations in Egypt, the Fayoum
district of Fayoum Governorate. Additionally, to
assess the predictive value of symptoms and other
associated risk factors towards a positive COVID-
19 test. Methods: in this cross-sectional
community-based pilot study, immunoglobulin G
(lgG) antibodies that are specific for the SARS-CoV-
2 spike (S1-RBD) protein were tested during the
period from February 2021 to July 2021.
Results: out of 155 participants, 60.6% were SARS-
CoV-2 seropositive. Out of symptomatic and
asymptomatic individuals, 76.5% and 56.2% were
seropositive, respectively. Surprisingly, only one
individual had received the COVID-19 vaccine.
Previous history of COVID-19; such as symptoms
and gender are statistically significant predictors
of high seroconversion independent of age,
comorbidities, and level of education. Conclusion:
this study which disclosed unexpectedly high SARS-
CoV-2 seroconversion among the Egyptians, might
provide a clear insight into COVID-19 transmission
patterns and state of immunity. Further study with
a larger sample size on a large scale is required to
represent the whole local population.

Introduction

The coronavirus disease outbreak in late 2019
(COVID-19) has emerged as a worldwide pandemic
caused by severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) [1]. The virus outbreak
began in December 2019 in Wuhan, China, and
spread largely through droplets and surface
contact routes [2]. In mid-March 2020, the World
Health Organization (WHO) categorized this

disease as a pandemic level [3]. Although the
severity of its acute respiratory illness varied
between individuals from mild symptoms of fever,
and cough, with or without shortness of breath to
fatal respiratory distress, the infection can also be
asymptomatic [4]. The disease pathogenesis
develops through the interaction between the
outer envelope of the virion particle (spike protein
or S-protein) and the angiotensin-converting
enzyme 2 (ACE2) in the respiratory cells of the
infected individuals [5].

Although the correlation between immune
response and COVID-19 protection is not fully
clear [6], many studies affirmed that SARS-CoV-2
seropositive individuals are less likely to
experience a subsequent infection or clinical
manifestation of the disease than seronegative
ones [7-9]. In numerous studies, nearly 80-90%
reduction in infection was indicated among
individuals with antibodies compared with those
without antibodies [6]. Although IgG antibodies
may not be detected in approximately 5-10% of
individuals post-infection [10,11], the response of
humoral immunity seems to remain integral even
with a loss of specific antibodies over time owing
to the persistence of memory B-cells [12].

In 2021, the Centers for Disease Control and
Prevention (CDC) declared that testing for anti-
SARS-CoV-2 antibodies could be a useful public
health tool for a better understanding of the virus
epidemiology, analysis of transmission patterns,
and implementation of vaccination programs [6].
Serologic tests for antibodies with preferential use
of semi-quantitative tests can identify individuals
with prior COVID-19 infection with negative real-
time reverse transcription polymerase chain
reaction (rRT-PCR) test results and help in the
early identification of asymptomatic subclinical
infections thereby to convey the population’s herd
immunity [13,14], providing that the serology tests
for detecting antibodies against specific SARS-CoV-
2 proteins are adequately validated [15].

In Egypt, a country in East North Africa, the first
lab-confirmed case of SARS-CoV-2 was recorded in
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mid-February 2020. Then after, control measures;
such as isolation of the reported cases and tracing
of the close contacts were implemented.
Consequently, the major public health and social
measures to control the outbreak; such as the
closure of schools and universities, partial curfew,
and international air flight bans were applied by
mid-March 2020. Since 30™ May 2020, wearing
face masks became mandatory. However, air
traffic had been opened. Later on, public areas;
such as places of worship and restaurants were
reopened, and the curfew was lifted on 27t June
2020 [16]. Vaccination for healthcare workers and
high-risk groups was initiated in March 2021 [17].
The threshold for herd immunity or vaccination
proportion necessary for disease elimination
depends on the basic reproductive number (RO) of
the infection, this threshold could be estimated as
1-1/RO [18]. In Egypt, according to the published
estimation of RO (above 2), this threshold is
expected to be above 50% [16,19]. By 12
November 2021, a total of 34,871,428 vaccine
doses have been administered. As of 19 November
2021, 346,808 confirmed cases of COVID-19 with
19,707 deaths were reported to the WHO [20]. As
of 25™ October 2021, CDC enlisted Egypt among
the highly pandemic regions in the world
(level 4) [21]. Although the Egyptian Ministry of
Health targets COVID-19 vaccination of 40% of its
population by the end of 2021, vaccine hesitancy
is one of the pandemic problems in many
countries including Egypt owing to false claims and
misinformation about the available vaccines [22].

In literature, little information is available about
herd immunity among the highly vulnerable
population of North East Africa, Egyptian. Hence,
the present study aimed to assess the
seroprevalence of SARS-CoV-2 during the
pandemic at one of the highly vulnerable
destinations in Egypt, the Fayoum district of
Fayoum Governorate. Additionally, the study
aimed to assess the predictive value of symptoms
and other associated risk factors toward a positive
COVID-19 test.

Methods

Study design: the present cross-sectional,
community-based pilot survey study was
conducted in the Fayoum district of Fayoum
Governorate during the period from February
2021 to July 2021 after taking the approval of the
local ethical committee at the Faculty of Medicine,
Fayoum University (R250). Written informed
consent was obtained from all study participants.
All study procedures were following the ethical
standards of the institutional and/or national
research committee and with the 1964 Declaration
of Helsinki.

Sample size calculation: Fayoum governorate
which is located in Upper North Egypt has a total
population of approximately 3,897,601 as
estimated on 1/1/2021 with about 2,992,459 living
in rural areas and 905,142 living in urban
areas [23]. The sample size of the main study was
calculated using Epi Info 7. A sample size of (323)
was calculated, assuming 30% as the prevalence of
antibodies against SARS-CoV-2 where a confidence
interval of 95% and precision of 5%. To achieve the
same precision, the method of stratified and
cluster sampling was considered and the
calculated sample size was tripled to reach (969).
To overcome the problems of missing data and
non-responses, the sample size was increased by
10% reaching up to (1066). According to Connelly
et al. 2008 we indented to include at least 10% of
the calculated sample size in our pilot study [24].
The final study sample was 155 participants.

Sampling procedures: Fayoum governorate
includes six administrative districts (Fayoum,
Sinnuris, Tamiya, Etsa, Abshoay, and Youssef
Sadiek). Within the randomly selected Fayoum
district, a village was randomly chosen that was
recorded in census data. Within the selected
village a street was chosen at random with the
decision to proceed in one direction. Then, each
first and fourth house on the street was randomly
chosen.
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Data collection: the study population was
interviewed using a  structured  Arabic
guestionnaire consisting of two sections. The first
one requires sociodemographic data. The second
section includes the medical history regarding
previous COVID-19 infection, vaccination, and
history of comorbidities.

Laboratory testing: blood sample (2 mL into a
plain tube) was collected from all participants
after taking written informed consent. Stand
serum samples were left at room temperature
until the separation of the serum by centrifugation
at 4°C, at a speed of 3000 rev/min. keeping the
separated sera were stored at 20°C until its
analyses time, which was then thawed for testing
SARS-CoV-2 antibodies using DIALAB Enzyme-
Linked Immunosorbent Assay (ELISA) for
qualitative/semi-qualitative  detection of 1gG
antibodies specific for the SARS-CoV-2 Spike S1-
RBD protein (DIALAB GmbH, Austria), as per the
manufacturer’s instruction.

Statistical analysis: statistical data analysis was
performed using software statistical computer
package version 22 of Statistical Package of Social
Science (SPSS Inc, Chicago, IL, USA). Descriptive
statistics were performed for illustrating the basic
characteristics of the study participants and the
estimate of seroprevalence. For describing
guantitative data, mean and standard deviation
(SD) were calculated. While qualitative data were
presented in the form of numbers and
percentages. Seroprevalence to SARS-CoV-2 was
estimated as a proportion of participants with
seropositive results.

Inferential statistics were performed to assess the
association between risk factors and symptoms
with seroprevalence. An independent t-test was
used in comparing seropositive and seronegative
groups as regards age. Chi-square (x?) was used as
a test of significance regarding categorical data.
Crude and adjusted odds ratios and their 95%
confidence intervals (Cl) to estimate the risk of
seroconversion for different predictors were
calculated using wunivariate and multivariate

logistic regression, respectively. For interpretation
of results of tests of significance, significance was
adopted at P < 0.05.

Ethical approval and consent to participate: the
study was approved by the ethical committee of
the Faculty of Medicine, Fayoum University.
Written informed consent was obtained. All study
procedures were following the ethical standards of
the institutional and/or national research
committee and with the 1964 Declaration of
Helsinki.

Results

This  cross-sectional  study included 155
participants during the COVID-19 pandemic. Most
of the study participants, 66.5% (103/155) were
females. Their age ranged from 9 to 84 years with
a mean + SD of 35.9 % 15.4. Of most of the
participants, 70.3% (109/155) could read and
write. Housewives represented 60% of our sample
population. The majority of the study participants,
90.3% (140/155) had no history of contact with
COVID-19 patients. Less than one-quarter of the
participants, 21.9% (34/155) experienced previous
COVID-19-like symptoms. Out of them, seven
cases had COVID-19-like symptoms during the 3
weeks before the survey. SARS-CoV-2 infection
was confirmed in 11 cases. Only one subject had a
full dose of COVID-19 vaccination (Sinopharm).
About one-third, 33.5% (52/155) had at least one
chronic disease (Table 1).

Our results revealed that the majority of our
sample population, 60.6% (94/155) developed
SARS-CoV-2 antibodies (IgG) seroconversion
(76.5% of symptomatic participants, and 56.2% of
asymptomatic ones were seropositive, p=value
0.036). This seroconversion was statistically
significantly associated with gender and type of
occupation. As IgG seroprevalence was higher in
females than males (68% and 46.2% respectively),
and among clerks and housewives than manual
workers (83.3%, 66.7%, and 27.3% respectively).
On the other hand, neither age nor level of
education had any statistically significant
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difference between seropositive and seronegative
participants (Table 2). Though the seroprevalence
was higher among the participants who reported
the potential exposure to contact a patient with
SARS-CoV-2 infection compared to those
unexposed (80% vs. 58.6%), and among individuals
with confirmed COVID-19 disease than those
without confirmation (81.8% vs. 59%), there were
no statistically significant differences (p=0.119 and
p=0.154 respectively) (Table 2).

Our results revealed that individuals with a history
of chronic diseases had a similar rate of SARS-CoV-
2 seroconversion when compared to those
without any comorbidities (61.5% vs. 60.2%)
(Table 2). Multiple forward stepwise logistic
regression analyses identified female gender
(OR =2.583, 95% Cl: 1.278-5.222, p=0.008), and
individuals with previous COVID-19 symptoms
(OR = 2.457, 95% Cl: 1.005-6.009, p=0.049) to be
statistically significant predictors for high SARS-
CoV-2 seroconversion (Table 3). This study
results pointed out that clinical manifestation of
anosmia was highly predictive to SARS-CoV-2
seroprevalence (p=0.004) rather than other
reported clinical manifestations for COVID-19
infection including fever, cough, dyspnea, bony
ache or diarrhea (Table 4).

Discussion

Population-wide studies on SARS-CoV-2
seroprevalence in numerous systemic reviews and
meta-analyses indicated worldwide variations in
the seroconversion reflecting the dissimilarities in
community transmission that might be based on
geographic latitudes and/or climate, local
resources, public health behavioral responses, and
the underlying built environment [25,26]. In many
countries, the execution of strict restrictions for
controlling the COVID-19 pandemic seems difficult
and could be impossible including Egypt [27].
Hence, the present study is designed to evaluate
the seroprevalence of anti-SARS-CoV-2 antibodies
among one of the worldwide claimed vulnerable
populations of Egypt, where huge socioeconomic
and cultural differences are present.

In a pooled analysis of systemic review and meta-
analysis study aimed to estimate SARS-CoV-2
seroprevalence among residents of African
countries during the pandemic from December
2020 to April 2021, the lowest seroprevalence
(12%) was in studies conducted in East Africa
compared to North, West, and Southern Africa
(13%, 25%, and 34% respectively) [28]. This finding
is contradictory to our results conducted among
residents of North East Africa in Egypt during the
nearby time point of the pandemic, as the majority
of our sample population (60%) developed SARS-
CoV-2 seroconversion independent of age, level of
education, comorbidities, contact with infected
individuals, or COVID-19 vaccination. Unlike similar
other studies in Africa [28], the present study
found that age, level of education [29],
comorbidities [30], and vaccination intake did not
influence the overall seroprevalence. Surprisingly,
90.3% had no history of contact with a patient
with COVID-19.

Our results showed that previous COVID-19-like
symptoms were one of the perfect predictors for
high SARS-CoV-2 seroconversion among Egyptians.
Similarly was reported in Buenos Aires City,
Argentina where individuals with confirmed
COVID-19 infection, increased two-fold the chance
of being SARS-CoV-2 seropositive [13]. SARS-CoV-2
seropositive in  our study was statistically
significantly associated with both genders being
higher among females, and type of occupation
being higher among clerks than housewives. In
previous studies in Africa, a numerically higher
seroconversion was listed in females, whereas
some other studies found high seroconversion
among males. However, the insignificant
differences in gender were documented in reports
of the WHO, as well as, the African CDC (28). Our
finding might be explained by the double number
of randomly participating females compared to
males.

Most (72.3%) of the SARS-CoV-2 seroconversion
among this study’s participants  were
asymptomatic/subclinical infections. The lower
incidence of COVID-19 prevalence in Egypt might
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be attributed to temperature and humidity, low
amount of screening testing, the huge population,
the compulsory Bacille Calmette-Guerin (BCG)
vaccine use [31], the young age of populations,
misdiagnosis [32], and host genetics [33].

Genetic variation has also been proven to alter the
resistance of indigenous Africans to a variety of
infectious diseases [34]. In support, this study
could provide better insight into the immunity
among one of such nations, Egyptian, against
SARS-CoV-2 during the pandemic time. For future
decision-making on epidemiological control
measures, our study might help to estimate when
(or if) we reach a state of herd immunity. Although
the availability of a confirmed objective
justification of seropositivity whether due to
natural immunity or vaccination is a limitation of
this study due to the lack of resources for
performing any further confirmatory tests such as
nucleocapsid protein-based immunoassay and
molecular-based assay, as well as, our incapability
to review vaccination certificates or PCR reports of
the participants, detailed history taking with a
conclusive reporting of only one vaccinated
participant is likely to be valuable in predicting a
clear justification.

Conclusion

This pilot cross-sectional study which might
provide a clear insight into COVID-19 transmission
patterns and the state of herd immunity in one of
the highly vulnerable populations of the Fayoum
district in Egypt disclosed unexpectedly high SARS-
CoV-2 seroconversion in the region. Further study
with a larger sample size on a large scale is
required to represent the whole local population.

What is known about this topic
e (COVID-19 transmission patterns and the
state of immunity in the highly vulnerable
population of North East Africa in Egypt are
still ambiguous;

e (Controlling the COVID-19 outbreak could be
impossible in such regions due to the
difficulty to implement strict restrictions
and the hesitancy about the available
vaccines due to misinformation and false
claims.

What this study adds

e Fstimating SARS-CoV-2  seroconversion
during the pandemic in one of the highly
vulnerable destinations of Egypt is the only
helpful approach to determine when (or if)
we reach a state of herd immunity for
future  decision-making on  national
epidemiological control measures.

Competing interests

All authors declare no competing interests.

Authors' contributions

Salwa Bakr: the conception and development of
the study, and original drafting of the manuscript.
Eman Mahmoud Ezzat and Karem Mohamed
Salem: acquisition of data and revising the
manuscript. Mohamed Masoud: design the study,
statistical data analysis, and revising the article.
Hossam Eldin Mahmoud Abdelaziz: sample
collection testing, and laboratory data analysis. All
the authors have read and approved the final
version of the manuscript.

Tables

Table 1: characteristics of study participants

Table 2: relation between seroprevalence and
characteristics of study participants

Table 3: multiple forward step-wise regression
analysis

Table 4: the predictive value of symptoms toward
a positive COVID-19 serology test

Salwa Bakr et al. PAMJ - 45(22). 05 May 2023. - Page numbers not for citation purposes. 6


https://www.panafrican-med-journal.com
javascript:%20void(0)

Article 3

PanAfrican
000 \/icdical
009 Journal

References

Gonzalez-Stegmaier R, Cereceda K, Briones JL,
Beltran-Pavez C, Oyarzin-Arrau A, Rigquelme-
Barrios S et al. Seroconversion and Abundance
of IgG Antibodies against S1-RBD of SARS-CoV-
2 and Neutralizing Activity in the Chilean
Population. J Immunol Res. 2021 Feb 19;2021:
6680337. PubMed| Google Scholar

Huang C, Wang Y, Li X, Ren L, Zhao J, Hu Y et
al. Clinical features of patients infected with
2019 novel coronavirus in Wuhan, China.
Lancet. 2020;395(10223): 497-506. PubMed |
Google Scholar

World Health Organization. WHO Director-
General’s Opening Remarks at the Media
Briefing on COVID-19-11 March 2020.
Accessed May 11, 2020.

Habli Z, Saleh S, Zaraket H, Khraiche ML.
COVID-19 in-vitro diagnostics: state-of-the-art
and challenges for rapid, scalable, and high-
accuracy screening. Front Bioeng Biotechnol.
2021 Jan 28;8: 605702. PubMed| Google
Scholar

Ke Z, Oton J, Qu K, Cortese M, Zila V, McKeane
L et al. Structures and distributions of SARS-
CoV-2 spike proteins on intact virions. Nature.
2020 Dec;588(7838): 498-502. PubMed|
Google Scholar

Centers for Disease Control and Prevention.
Interim Guidelines for COVID-19 Antibody
Testing: Interim Guidelines for COVID-19
Antibody Testing in Clinical and Public Health
Settings. Updated Dec. 16, 2022. Accessed
February 28, 2023.

Addetia A, Crawford KHD, Dingens A, Zhu H,
Roychoudhury P, Huang ML et al. Neutralizing
antibodies correlate with protection from
SARS-CoV-2 in humans during a fishery vessel
outbreak with a high attack rate. J Clin
Microbiol. 2020 Oct 21;58(11): e02107-2120.
PubMed| Google Scholar

10.

11.

12.

13.

14.

Pray IW, Gibbons-Burgener SN, Rosenberg AZ,
Cole D, Borenstein S, Bateman A et al. COVID-
19 outbreak at an overnight summer school
retreat - Wisconsin, July-August 2020.
Morbidity and Mortality Weekly Report
(MMWR). 2020 Oct 30;69(43): 1600-1604.
PubMed| Google Scholar

Jeffery-Smith A, lyanger N, Williams SV, Chow
JY, Aiano F, Hoschler K et al. Antibodies to
SARS-CoV-2 protect against re-infection
during outbreaks in care homes, September
and October 2020. Euro Surveill. 2021 Feb
4;26(5): 2100092. PubMed| Google Scholar
Petersen LR, Sami S, Vuong N, Pathela P,
Weiss D, Morgenthau BM et al. Lack of
antibodies to SARS-CoV-2 in a large cohort of
previously infected persons. Clin Infect Dis.
2020 Nov 1;73(9): e3066-3073. PubMed
Kaufman HW, Chen Z, Meyer WA, 3
Wohlgemuth JG. Insights from patterns of
SARS- CoV-2 immunoglobulin G serology test
results from a national clinical laboratory,
United States, March-July 2020. Popul Health
Manag. 2021 Feb;24(S1): S35-S42. PubMed |
Google Scholar

Ogega CO, Skinner NE, Blair PW, Park HS,
Littlefield K, Ganesan A et al. Durable SARS-
CoV-2 B cell immunity after mild or severe
disease. J Clin Invest. 2021 Apr 1;131(7):
€145516-145528. PubMed | Google Scholar
Figar S, Pagotto V, Luna L, Salto J, Wagner
Manslau M, Mistchenko AS et al. Severe acute
respiratory syndrome coronavirus 2019.
Seroepidemiology study in Argentinian slum.
Medicina (B Aires). 2021;81(2): 135-142.
PubMed| Google Scholar

Long QX, Liu BZ, Deng HJ, Wu GC, Deng K,
Chen YK et al. Antibody responses to SARS-
CoV-2 in patients with COVID-19. Nat Med.
2020;26(6)845-848. PubMed| Google Scholar

.Qu J, Wu C, Li X, Zhang G, Jiang Z, Li X et al.

Profile of immunoglobulin G and IgM
antibodies against severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2). Clin
Infect Dis. 2020 Nov 19;71(16): 2255-2258.
PubMed| Google Scholar

Salwa Bakr et al. PAMJ - 45(22). 05 May 2023. - Page numbers not for citation purposes. 7


https://www.panafrican-med-journal.com

Article 3

PanAfrican
000 \/icdical
009 Journal

16.

17.

18.

19.

20.

21

22.

23.

24,

25.

Masoud M, Gewaifel G, Gamaleldin N.
Transmissibility and mortality trends of
COVID-19 epidemic in Egypt. Alexandria J
Med. 2020;56(1): 189-195. Google Scholar
Nabeth P, Hassan M, Adib K, Abubakar A,
Brennan R. New COVID-19 resurgence in the
WHO Eastern Mediterranean region. Lancet.
2021  Apr  10;397(10282):  1348-1349.
PubMed| Google Scholar

Randolph HE, Barreiro LB. Herd immunity:
understanding COVID-19. Immunity. 2020
May 19;52(5): 737-741. PubMed| Google
Scholar

Zhao Z, Li X, Liu F, Zhu G, Ma C, Wang L.
Prediction of the COVID-19 spread in African
countries and implications for prevention and
control: A case study in South Africa, Egypt,
Algeria, Nigeria, Senegal, and Kenya. Sci Total
Environ. 2020 Aug 10;729: 138959-138969.
PubMed| Google Scholar

WHO Health Emergency Dashboard. WHO
(COVID-19): Egypt. Nov 21, 2021. Accessed
July 26, 2022

. Centers for Disease Control and Prevention.

COVID-19: International Travel to and from
the United States. Updated March 10, 2023.
Accessed April 5, 2023

Saied SM, Saied EM, Kabbash IA, Abdo SAE.
Vaccine hesitancy: beliefs and barriers
associated with COVID-19 vaccination among
Egyptian medical students. J] Med Virol. 2021

Jul;93(7): 4280-4291. PubMed| Google
Scholar

Central Agency for Public Mobilization and
Statistics (CAPMAS). Egypt in Figures-

Population 2021. Nov 2021. Accessed July 26,
2022.

Connelly LM. Pilot studies. Medsurg Nurs.
2008 Dec;17(6): 411-412. PubMed| Google
Scholar

Bobrovitz N, Arora RK, Cao C, Boucher E, Liu
M, Donnici C et al. Global seroprevalence of
SARS-CoV-2 antibodies: a systematic review
and meta-analysis. PLoS One. 2021 Jun
23;16(6): €0252617. PubMed | Google Scholar

26.

27.

28.

29.

30.

31.

32.

33.

Rostami A, Sepidarkish M, Leeflang MM, Riahi
SM, Shiadeh MN, Esfandyari S et al. SARS-CoV-
2 seroprevalence worldwide: a systematic
review and meta-analysis. Clin  Microbiol
Infect. 2021 Mar;27(3): 331-340. PubMed|
Google Scholar

Saied AA, Metwally AA, Madkhali NA, Haque
S, Dhama K. Egypt's COVID-19 Recent
Happenings and Perspectives: A Mini-Review.
Front Public Health. 2021 Aug 16;9: 696082.
PubMed| Google Scholar

Chisale MR, Ramazanu S, Mwale SE,
Kumwenda P, Chipeta M, Kaminga AC et al.
Seroprevalence of anti-SARS-CoV-2 antibodies
in Africa: A systematic review and meta-
analysis. Rev Med Virol. 2022 Mar;32(2):
e2271. PubMed| Google Scholar

Nega B, Addissie A, Mamo G, Deyessa N,
Abebe T, Abagero A et al. Sero-prevalence of
anti-SARS-CoV-2 Antibodies in Addis Ababa,
Ethiopia. The Ethiop J Health Dev. 2021 Dec
27;35(4). Google Scholar

Shaw JA, Meiring M, Cummins T, Chegou NN,
Claassen C, Du Plessis N et al. Higher SARS-
CoV-2 seroprevalence in workers with lower
socioeconomic status in Cape Town, South
Africa. PLoS One. 2021 Feb 25;16(2):
€0247852. PubMed | Google Scholar

Medhat MA, El Kassas M. COVID-19 in Egypt:
uncovered figures or a different situation? J
Glob Health. 2020 Jun;10(1): 010368.
PubMed| Google Scholar

Ellinghaus D, Degenhardt F, Bujanda L, Buti M,
Albillos A, Invernizzi P et al. Genomewide
association study of severe Covid-19 with
respiratory failure. N Engl J Med. 2020 Oct
15;383(16): 1522-1534. PubMed| Google
Scholar

Diop BZ, Ngom M, Biyong CP, Biyong JNP. The
relatively young and rural population may
limit the spread and severity of COVID-19 in
Africa: a modeling study. BMJ Glob Health.
2020 May;5(5): e002699. PubMed| Google
Scholar

Salwa Bakr et al. PAMJ - 45(22). 05 May 2023. - Page numbers not for citation purposes. 8


https://www.panafrican-med-journal.com

Article 3

PanAfrican
000 \/icdical

000 Journdal

34.Gomez F, Hirbo J, Tishkoff SA. Genetic
variation and  adaptation in  Africa:
implications for human evolution and disease.
Cold Spring Harb Perspect Biol. 2014 Jul
1;6(7): a008524. PubMed | Google Scholar

Table 1: characteristics of study participants

Variables N ( N =155) |Percentage (%)
Gender Male 52 33.5%
Female 103 66.5%
Occupation Housewives 93 60.0%
Manual workers 11 7.1%
Clerks 6 3.9%
Farmers 17 11.0%
Students 28 18.1%
Level of education Currently educated 28 18.1%
Read and write 109 70.3%
Secondary 12 7.7%
University 6 3.9%
Contact a patient with COVID-19 Yes 15 9.7%
No 140 90.3%
Previous COVID-19 symptoms Yes 34 21.9%
No 121 78.1%
Confirmed COVID-19 Yes 11 7.1%
No 144 92.9%
Chronic comorbidities Yes 52 33.5%
No 103 66.5%
COVID-19 vaccination Yes 1 0.6%
No 154 99.4%
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Table 2: relation between seroprevalence and characteristics of study participants
Serology 0Odds ratio (95% Cl) P-value
Positive Negative
(N=94) (N=61)
Age (Mean % SD) 35.9 £16.1 36.0 £14.5 NA 0.964
Gender Male 24 46.2% (28 [53.8% |r
Female 70 68.0% (33 [32.0% [2.475 (1.248-4.907) 0.009*
Occupation Manual workers 3 27.3% 8 72.7% |r
Farmers 3 47.1% 9 52.9% [2.370(0.463-12.138) |0.300
Students 16 57.1% (12 142.9% 33.556 (0.755-16.313) [0.103
Housewives 62 66.7% 31 333.3% [5.333(1.322-21.524) [0.019*
Clerk 5 83.3% (1 16.7% (13.332 (1.069-166.374)|0.044*
Level of education Currently educated 16 57.1% (12 142.9% (1.333(0.406-4.379) 0.635
Read and write 69 63.3% 40 36.7% [1.725 (0.633-4.702) 0.287
Secondary/university 9 50.0% 9 50.0% |
Contact a patient with No 82 58.6% 58 41.4% Ir
COVID-19 Yes 12 80.0% |3 20.0% [2.829 (0.784-10.476) [0.119
Previous COVID-19 No 68 56.2% (53 143.8% |
symptoms Yes 26 76.5% |8 23.5% [2.533 (1.061-6.046) 0.036*
Confirmed COVID-19 |No 85 59.0% 59 41.0% Ir
Yes 9 81.8% |2 18.2% [3.124 (0.651-14.980) [0.154
Comorbidities No 62 60.2% 41 [39.8% |r
Yes 32 61.5% [20 38.5% [1.058 (0.534-2.097) 0.872
*Significant at p<0.05; Cl: confidence interval; NA: not applicable; r: reference category (lowest risk category)

Table 3: multiple forward stepwise regression analysis
P-value Odds ratio 95% Cl — —
Lower limit Upper limit
Gender 0.008 2.583 1.278 5.222
Previous COVID-19 symptoms 0.049 2.457 1.005 6.009
Constant 0.211 0.688
*Significant at p<0.05; Cl: confidence interval
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Table 4: the predictive value of symptoms toward a positive COVID-19 serology test
Serology Odds ratio (95% Cl) P-value
Positive (N=94) Negative (N=61)
Fever No 78 60.0% 52 10.0% r 0.708
Yes 16 64.0% 9 36.0% 1.185 (0.487-2.883)
Cough No 80 59.3% 55 40.7% r 0.362
Yes 14 70.0% 6 30.0%  [1.604 (0.581-4.431)
Dyspnea No 86 59.3% 59 40.7% r 0.212
Yes 8 80.0% 2 20.0% 2.744 (0.563-13.383)
Anosmia No 83 57.6% 61 42.4% NA 0.004*
Yes 11 100.0% 0 0.0%
Bony ache No 79 58.1% 57 41.9% r 0.091
Yes 15 78.9% 4 21.1% 2.706 (0.853-8.582)
Diarrhea No 87 59.2% 60 10.8% r 0.146
Yes 7 87.5% 1 12.5% 4.828 (0.579-40.257)
*Significant at p<0.05; NA: non-applicable; Cl: confidence interval
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