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Seroprevalence of COVID-19
Antibodies in the Palestinian Southern

Governorates

Khaled Ali Abu Ali* and Akram MH Altaher

Department of Medical Sciences, University College of Science and Technology, Gaza Strip, Palestine

ABSTRACT

Background: COVID-19 is an infectious disease caused by the last strain of coronavirus which
was detected in Wuhan city in December 2019. COVID-19 has now become a pandemic disease
affecting all countries in the world. This study aimed to identify the seroprevalence of COVID-19 virus
infection among the workers at the University College of Science and Technology (UCST).

Method: A descriptive cross-sectional study conducted between April and September 2021,
sample size composed of 171 UCST employees. A predesigned questionnaire was completed and
VivaDiag COVID19 IgM/IgG rapid test was utilized for the COVID19 specific antibodies screening.

Results: Most of the participants (n = 87; 50.88%) were between the ages of 30 and 50 years.
Results showed that the seroprevalence of COVID-19 antibodies was 23.39% IgM positive and IgG
25.73% positive. 84% (n = 144) of employees know about symptoms of COVID-19, 42.6% (n = 73)
complained from at least one symptom of COVID-19. Moreover, 54.3% of them have commited with
Palestinian Ministry of Health instructions (MoH) for the prevention to combat COVID-19, 70.2% (n =
120) dislike to be vaccinated against COVID-19 vaccine. Furthermore, the majority of subjects 92.0%
were washing their hands with alcohol sanitizer, whereas 89.0% wear gloves and protective masks,
and 80.0% follow social distancing.

Conclusion: Despite the vast majority of the UCST employees having moderate to high
commitment with MoH instructions for the prevention of COVID-19, large part of them require
awareness program about the advantages of COVID-19 vaccination.

INTRODUCTION

Infectious diseases pose a significant hazard to human health [1]. Corona Virus
Disease 2019 (COVID-19) is a member of Coronaviridae, a family of respiratory
viruses that can cause diseases in animals and humans [2]. COVID-19 is also
named as Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2). Since
the first case was discovered in Wuhan city, China at the end of 2019, the virus
has quickly expanded around the world [3,4]. The virus is named the coronavirus
because of possesses spikes on its surface that look like a crown [4]. COVID-19 has
now emerged as a life-threatening pandemic infection from December 2019 to the
time this article is written [5,6]. The World Health Organization (WHO) declared
that the COVID-19 disease is an international health emergency on 30 January 2020
and on 11 March 2020, the WHO proclaimed of COVID-19 pandemic, citing over
118,000 cases in 114 regions worldwide [7]. The total mortality rate of the COVID-19
worldwide ranges from 1.4 to 7.2% [5]. This highly infectious disease causes a
severe acute respiratory syndrome, with symptoms such as fever, fatigue, cough,
shortness of breath, the pain of muscles, sputum production, sore throat, diarrhea,
abdominal pain, and loss of smell [8,9]. COVID-19 may be more severe among older
persons, those with chronic conditions such as high blood pressure, and healthcare
workers [9,10]. COVID-19 may be transmitted through respiratory droplets and
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close contact with infected individuals and asymptomatic
individuals [11]. The average duration of its symptoms is 5
days, however, it can range from 2 to 14 days from exposure
to commencement [12]. COVID-19 is diagnosed using a
nasopharyngeal swab and Polymerase Chain Reaction (PCR)
assay, as well as chest X-rays that look for pneumonia-like
characteristics [13]. Coronavirus spike (S) glycoproteins aid
in cell entrance. Antibodies are mostly directed against the
s-spike, and they bind with high affinity to the Angiotensin-
Converting Enzyme 2 (ACE2) receptor in humans, similar to
Severe Acute Respiratory Syndrome Coronavirus (SARS) [14].
COVID-19's Reproductive Number (R0) is nearly between 2
and 3, implying a greater pandemic potential than SARS [15].
Asymptomatic (subclinical) infections are among COVID-
19'sbiggest problems, raising threatstopublichealthbecause
they can transmit the virus and remained undetected in the
communities [16]. A large-scale study conducted on a total
of 3711 individuals on board the Diamond Princess (2666
passengers and 1045 crew members) reported that 51% of
all confirmed cases including 10 crew and 308 passengers
were asymptomatic [17]. Although the prevalence of
asymptomatic infection in the community is unknown, it is
critical to identify the undiscovered infection mortality rate
because it is an essential public health metric of COVID-19,
could be accurately assessed if the percentage of all people
infected with new coronavirus was sufficiently known [18].
Calculations of current fatality rates are dependent on
confirmed cases multiplied by a factor that accounts for
asymptomatic cases [19]. Furthermore, the least threshold
of population immunity to halt the transmission of infection
in the community would be 1-(1/Ro0) for obtaining so-called
temporary herd immunity. In an ongoing epidemic, Ro is the
number of secondary cases created by an infected individual,
which is estimated to be 1.54 in Palestine [20]. As a result,
knowing the percentage of past infected and thus immune
persons can aid in identifying herd immunity, projecting
epidemics, and determining public policy recommendations.
Based on the World Health Organization (WHO) instructions,
the surveillance of antibody seropositivity against COVID-19
in a community, including Immunoglobulin G (IgG) and
Immunoglobulin M (IgM), can offer conclusions about the
extent and cumulative infection rates [21]. Khan Yunis and
Rafah Governorates are a large governorates located in
the south of Gaza Strip, Palestine, and had several earliest
numbers of COVID-19 soon after epidemic initiation in
Palestine. Students and workers of the University College
of Science and Technology (UCST) are from these two
Governorates. However, the UCST is an appropriate
population-level location to test for the presence of active
and past infections through a seroprevalence survey. The
study aimed to identify the seroprevalence of Covid-19 virus
infection among the workers of the University College of
Science and Technology based on WHO protocol.

MATERIALS AND METHODS

The study design was a descriptive cross-sectional
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conducted between April and September 2021. The study
population included 260 workers (administrative and
academic employees) of UCST. All employees were asked
to sign a consent form before they participated in the study
to make the research goal and importance obvious, the
response rate was 65.7% with sample size consisted of 171
employees, between 25 and 60 years old and came from
varying socioeconomic backgrounds. These employees were
chosen using the quota sampling method. The researchers
created an interview questionnaire that included 16
questions concerning personal information as well as
COVID-19 knowledge, awareness, and healthy habit levels.
Four infectious disease experts reviewed the questionnaire's
content and layout. The questionnaire's validity and
reliability were also investigated, and the reliability was
found to be satisfactory (0.82). The questionnaire consisted
of three parts which are: (1) Part A was socio-demographic
details of participants (like; age, gender, marital status, etc.),
(2) Part B consisted of 9 questions describing knowledge
concerning COVID-19 (like; sources of information on the
COVID-19, common symptoms of COVID-19, etc.), (3) Part C
consisted of 1 question describing healthy practices against
COVID-19 (like; protective mask-wearing, hands of cleaning
with soap and water or alcohol, etc.). A 50 uL of venous blood
was withdrawn into an EDTA-coated micro trainer by the
research team who wearing personal protective equipment.
Tubes were labeled with the identities of the participants.
For the COVID19 specific serological screening, VivaDiag
COVID19 IgM/IgG rapid test was utilized [22]. Around 10pL
of whole blood or serum sample was put to the sample port,
then 2 to 3 drops (75 - 100uL) of dilution buffer, as directed
by the manufacturer. The test cast was read after around 10
to 15 minutes. As per the manufacturer, the sensitivity of the
assay is nearly 97.0 % in between 11-to 14 days after infection
and nearly 81.0 % in between 4 to10 days after infection [22].
SPSS software version 22 was used for statistical analysis
of gathered data. Descriptive statistical analysis and Chi-
Square test were performed at 95% confidence interval. The
hypothesis test was judged statistically significant when the
p-value was less than 0.05 [23].

RESULTS

Socio-demographic characteristics of the study
participants

A total of 171 respondents from the Gaza Strip's five
Governorates (20.47 % female vs. 79.35 % male) participated
in the study. The distribution of study participants by socio-
demographic variables is shown in (Table 1). According
to the present study findings, the overwhelming of the
participants (n = 87; 50.88%) were between the ages of
30 and 50 years. Moreover, the bulk of them, 136 (79.5%)
have completed the graduate level at least. Concerning the
inhabited governorate, this survey registered that 68.42%
(n = 117) of respondents inhabit Khan Yunis governorate
vs. 12.28% (n = 21) inhabit Rafah governorate (Table 1). The

Abu Ali KA, et al. (2022) J Biomed Res Environ Sci, DOI: https://dx.doi.org/10.37871/jbres1434



Lif&¥sture

findings reported that the majority of the participants (n =
100; 58.48%) were working as an academic vs. 41.52% (n =
71) were working as administrative employees or services
(Table 1).

The knowledge, awareness, and prevention
practices regarding COVID-19 infection

Regarding employees awareness, and prevention
practices levels to COVID-19 infection, the present study
reported that about 58.0% (n = 99) heard about COVID-19
via social media, 22.0% (n = 38) through Audio-Visual
(AV) media, and 12.0% (n = 20) through health experts,
with the remaining 8.0% (n = 14) having no notion (Figure
1). Around 84% (n = 144) of employees know of COVID-
19's most common symptoms, while 42.6% (n = 73) of
employees had at least one symptom of COVID-19 (cough,
fever, headache, etc.) since January to date, whereas only
5.2% (n = 9) of employees got the seasonal influenza vaccine
last winter, whilst 43.2% (n = 74) of workers had contact
with someone infected with COVID-19, and 22.2% (n = 38)
of them were quarantined because of their previous contact
with a COVID-19 patient. Most of the participants 54.3% (n

Table 1: Distribution of the subjects by socio-demographic characteristics.

Item Frequency %
Age group (years)
<30 28 16.37%
30-<40 45 26.32%
40-< 50 42 24.56%
50 and more 32 18.71%
| don't like to mention 24 14.04%
Gender
Male 136 79.35%
Female 35 20.47%

Education level

Up to intermediate 35 20.5%

Graduate / Postgraduate 136 79.5%
Governorate

North Gaza 7 4.9%

Gaza 15 8.77%

Middle zone 11 6.43%

Khan Younis 117 68.42%

Rafah 21 12.28%

Marital status

Married 148 86.55%
Single 21 12.28%
Widowed 2 1.17%

Type of work
Academic 71 41.52%
Administrative or service 100 58.48%
Total 171 100.0%
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Figure 1 The preventive behaviors practiced to protect from COVID-19.

= 93) were adhered to the instructions for the prevention of
COVID-19 issued by the Palestinian Ministry of Health, while
those who didn't follow the instructions were only 7.0%
(n = 12). Moreover, most of the study participants 70.2%
(n = 120) would not want to receive the COVID-19 vaccine
(Table 2). Concerning the preventive behaviors practiced to
protect from COVID-19, the finding reported the majority
of workers 92.0% were washing their hands with alcohol
sanitizer, whereas 89.0% wear gloves and protective masks,
and 80.0% follow social distancing with others (Figure
1). Table 2 showed that from 171 respondents, 40 and 44
subjects were positive for IgM and IgG antibodies. Hence,
the seroprevalence of COVID-19 antibodies among the study
subjects was 23.39% for IgM and 25.73% for IgG (Tables 2,3).

DISCUSSION

The COVID-19 pandemic has been declared a state
of emergency in all countries around the world where
many thousands of people die daily as a result of this life-
threatening virus [24]. To our knowledge, this is one of the
first studies to determine the seroprevalence of COVID-19
antibodies among official institution employees during the
COVID-19 outbreak from the Gaza Strip, Palestine. According
to the findings of the present research, the seroprevalence
of COVID-19 antibodies was 23.39 % for IgM and 25.73 %
for IgG among the study participants. Our findings were in
line with the finding of a study conducted in 551 subjects
from north of Iran, where rapid assay kits were used to
determine antibodies (IgG and IgM) against COVID-19.
The results of this study reported that the seroprevalence
of COVID-19 antibodies was 19.0 % for IgM and 21.0 %
for IgG among the study subjects [25]. In contrast, our
findings were higher than the findings of the majority
of studies conducted worldwide, where a seroprevalence
survey was conducted in California, USA, and reported that
the seroprevalence of IgM and IgG immunoglobulins were
2.49% and 4.16% respectively [26]. Moreover, another two
studies were conducted in Germany and USA to find out the
seroprevalence of both IgM and IgG among large numbers of
adults where their findings were also lower than our findings
with 14% and 13.9% respectively [27,28]. The researchers’
interpretation in the current study of the relatively high
seroprevalence rate of COVID-19 immunoglobins is that at
this time of the year 2021 (between April and September) the
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Table 2: Distribution of the subjects by knowledge, awareness, and prevention

practices regarding COVID-19 infection.c

Item Frequency %
Sources of information on the COVID-19
Social media 99 58.0%
AV media 38 22.0%
Health professionals 20 12.0%
No idea about it 14 8.0%
Do you aware of COVID-19's most common symptoms

Yes 144 84.21%
No 27 15.79%

Have you had any symptoms of COVID-19 (cough, fever, headache) since
January to date

Yes 73 42.69%
No 98 57.31%
Did you get the seasonal influenza vaccine last winter?
Yes 9 5.26%
No 162 94.74%
Have you had contact with someone with COVID-19?
Yes 74 43.27%
No 97 56.73

Have you been quarantined because of your previous contact with a
COVID-19 patient?

Yes 38 22.22%

No 133 77.78%
Have you traveled abroad since December 2019?

Yes 8 4.68%

No 163 95.32%

To what extent do you adhere to the instructions for the prevention of
COVID-19 issued by the Palestinian Ministry of Health?

High commitment 93 54.38%
Moderate commitment 66 38.59%
| don't follow the instructions 12 7.01%

Would you like to receive the COVID-19 vaccination?

Yes 51 29.8%
No 120 70.2%
Total 171 100.0%

Table 3: The seroprevalence of COVID-19 immunoglobins among the

respondents.

IgM
Positive 40 23.39%
Negative 131 76.61%

19G
Positive 44 25.73%
Negative 127 74.27%
Total 171 100.0%

Gaza Strip was exposed to a new wave of COVID-19, where
the real infections were discovered late, and this led to a
large number of infected persons, as it was the prevailing
belief in at the time, the symptoms that appeared on people
were seasonal flu symptoms, However, after the Palestinian
Ministry of Health observed the increase in the number
of people who complained about these symptoms, they
increased the number of PCR tests for people who showed
symptoms of influenza and corona, hence the PCR tests then
showed that the Gaza Strip is exposed to a sudden wave of
COVID-19 [20]. As same as this was confirmed in our survey
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study. Moreover, as it is known that the residents of the Gaza
Strip, including the sample of this study (the employees of
the University College of Science and Technology) are young
people, and therefore their immune system is strong, and this
contributed to the failure of a large number of them to enter
hospitals. The researchers concluded that the vast majority
of the UCST employees have moderate to high commitment
toward adhering to the instructions for the prevention of
COVID-19 issued by the Palestinian Ministry of Health, but a
large part of them requires awareness about the advantages
of COVID-19 vaccination during the COVID-19 outbreak.
Moreover, most of the participants in the present study
are keen to follow preventive behaviors from the COVID-19
infection outbreak. Furthermore, the employees of the UCS
have a high seroprevalence rate of COVID-19 antibodies.
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