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Abstract

Introduction: The emergence of the covid-19 pandemic has created major health risks to humanity, in turn, the world has been waiting for
a solution to end this pandemic. This research aims to study the acceptance towards the covid-19 vaccine among the Lebanese population and

investigate the factors affecting the decision towards the vaccine.

Methods: To obtain a clear insight about the propensity of the Lebanese population to take the vaccine, a cross-sectional study was conducted,
data collected through a questionnaire based on google forms and distributed among the population via social media platforms.

Results: 86.3% of the population believe that the pandemic poses major health risks to the society in Lebanon. Moreover, the respondents
consider the source of the vaccine as a major determinant to whether they will take the vaccine, in fact (73.3%) trust the Pfizer-BioNTech vaccine.
However, 77.1% of the sample worry that the vaccine will have side effects. In addition, over 90% of the population was observed to be following the

restrictions and measures implemented to stop the spread of the virus.

Conclusion: Within the limitations of this study, we can conclude that this study is the earliest attempt to assess the acceptance toward
COVID-19 vaccination among the Lebanese population. The Lebanese population showed a moderately high acceptance rate for the vaccination,
however, there is a notable percentage that needs to be directly addressed with any future awareness campaign which are the youth, and the people

with low socioeconomic status.
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Introduction

The emergence of the SARS COV-2 (Covid-19) virus in Wuhan,
China, has been posing major risks to human health and putting the
entire world in jeopardy as it was classified by the World Health
Organization (WHO) as a global pandemic on the 11th of March
2020 [1]. The ramifications of the pandemic on different economic
sectors were catastrophic, the isolation and distancing regulations
implemented paved the way towards an economic collapse [2]. This

economic recession affecting most countries has been anticipated
by the World Bank [3]. Such restrictions involved shutting down the
frontiers and limiting the number of flights unless necessary [4].
In fact, according to The World Travel and Tourism Council, about
50 million jobs in the global travel sector might be at risk [5]. The
lockdowns led to panic-buying and food stocking which caused a
shortage of everyday products [6]. With millions of active cases
and hundreds of thousands of deaths [7,8], research centers and
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pharmaceutical companies have been working at unprecedented
rates to develop a vaccine to fight against this global pandemic [9].

According to the WHO, only two mRNA vaccines have been
approved by the United States Food and Drug Administration
(FDA); Pfizer-BioNTech Covid-19 Vaccine on the 11% of December
2020 and Moderna Covid-19 Vaccine on the 18%. Several companies
developed vaccines based on different modes of action [10]. The
Oxford-AstraZeneca vaccine is a double-stranded DNA vaccine that
uses a modified version of a chimpanzee adenovirus that has been
used in many countries such as the UK as an emergency vaccine
in December 2020 [10]. Besides, China developed the Sino-pharm
Covid-19 vaccine which is an Inactivated Coronavirus Vaccine
where the virus is modified by a protein-denaturing treatment to
make it noninfectious [11]. On the microscopical level, Lebanon is
a third world country with an estimated population of 6,825,445
that has been plagued with political turbulence and economic crisis
over the past year and a half [12], on the 21% of February 2020,
Lebanon witnessed its first Covid-19 case and since then around
hundreds of thousands (387.000 confirmed cases on the fourth of
March 2021) of cases have been recorded [13].

The government has been trying to implement various
restrictions to limit the number of cases from curfews to complete
lockdown, these Covid-19 related regulations had repercussions on
employment since in June 2020, one out of three were unemployed
and one out of 5 had their salary reduced [14]. Regardless, as the
regulations and recommendations administered by the WHO
and the ministry of public health did not achieve their target, the
number of confirmed cases is still increasing in an alarming manner
[15]. The hospitals’ Intensive Care Units (ICU) reached their
maximum capacity and a shortage of medical supply needed has
been witnessed. On the 28" of January 2021, the minister of health,
Dr. Hamad Hassan declared that the World Bank will be providing
the government hospitals with 117 ICU beds for coronavirus
patients [16]. Thus, it is being discussed that the vaccine is the sole
method to limit the transmission and spread of the virus. The target
of the ministry of health is to reach 70% of a vaccinated Lebanese
population by the end of the year 2021-2022 by introducing the
Pfizer-BioNTech and Oxford-AstraZeneca Covid-19 Vaccines
while giving the priority to the elderly, the health workers, and
susceptible patients [17]. However, concerns about the safety of
the vaccine due to its fast development, short testing, its unknown
long-term side effects, and the emergence of conspiracy theories
and political underlying benefits have been raised. Misconceptions
and misinterpretation about certain aspects of the pandemic have
been circulating alarmingly. For instance, it is being discussed that
the vaccine is being developed for monetary gains, while others

believe that the purpose of the vaccine is to implant microchips
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into people’s bodies [18]. As a result, these factors have affected
the Lebanese population’s acceptance and opinion regarding the
proposed vaccines against the Covid-19. To date, this growing
public health concern in Lebanon has received scant attention
in the research literature. Therefore, this cross-sectional study
examines the propensity to which the Lebanese population is
willing to take the new covid-19 vaccine once available or not.
Thus, the importance of this research is to study the possibility of
reaching a 70% herd immunity by vaccination [19].

Aim of the Research

This research aims to study the acceptance of COVID-19
vaccination among the Lebanese population, moreover, it aims to
study the general attitude and behavior during the pandemic.

Materials and Methods
Study design

A cross-sectional study was conducted to collect the data. the
data were collected through the collaboration between ResAid
Medical Research Organization (private research institute active in
the Middle East countries) and the Lebanese American University
(LAU). Due to the restrictions to conduct face-to-face research, an
electronic questionnaire was used based on Google Forms, and the
participant was asked to fill the questionnaire anonymously, and

the questionnaire consisted of five sections:
a. Informed consent to participate in the research (first page)

b. Demographic variables (age, gender, educational level, socio
economic status, etc.)

c.  Willingness to take the vaccine (assessment of risk, 1-10 scale

of acceptance, etc.)
d. Attitude and behavior during the pandemic (11 questions)
e. Measurements were taken during the pandemic (12 questions)

Participants were asked for theirinformed consent to participate
in this research at the first page of the questionnaire, which included
information about the research aims and objectives and the
confidentiality of the information collected. Only participants who
approved and provided informed consent were able to participate
in the research. The questionnaire was distributed on social media
platforms (Facebook, Instagram, WhatsApp, etc.) and using emails,
one week after the announcement of the Lebanese governments
that they are willing to bring the vaccination to the Lebanese
population, and data were collected over 1 week (the second week
of January 2021). The final sample size consisted of (1157) after
excluding all participants under 18 years old, and the sample

was balanced between the Lebanese governance. This sample is
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considered representative for the Lebanese population, as data
collected from all age groups, and from all Lebanese governance,
and from different socioeconomic status and educational level.

Statistical analysis

Data were collected using online questionnaire (google forms)
which will eliminate the error in data entry (data automatically
transferred to Excel file) and the missing data (as participants
will be notified about questions they missed). The data then were
analyzed using descriptive and inferential statistical methods
using SPSS V.22 software, Pearson’s Correlation, T-test, ANOVA Test
were used to analyze the data. multivariable regression model was
done to test how the variables affect each other. Sample size was
estimated using sample size calculator for cross-sectional studies,
confidence interval was set at (5%), confidence level (5%), and the
Lebanese population according to the latest statistics are (6.8m),
and the results was that (384) sample were representative for the
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population. The final sample size was (1157) which increase the
power of this study and reduced the confidence interval to (2.88).

Results
Sample analysis and demographic variables

The final sample size consisted of (1157) participants,
age ranged between 18-79 and on average (33.3), and the
sample balanced between males and females (41.4%, 57.9%)
retrospectively. Sample were distributed across all the Lebanese
governance, Beirut had the highest rate of the responses (33.1%),
followed by mount Lebanon (30.6%). Financial status, education,
parental education information was used to calculate the Socio-
Economic Status index (SES), and most of the sample had moderate
SES (42.1%), while (33.7%) had low SES, and (24.2%) had high
SES. Most of the participants had health insurance (86.3%), and
only (19.3%) of the participants were from the medical field. Table
1 represents the sample demographic variables.

Table 1: Sample analysis and demographic variables.

Variables Count % Variables Count %
Yes 223 19.30% University 413 35.70%
Are you in the student
medical field?
No 934 80.70% Postgraduate 267 23.10%
student
Educational Graduate from
Male 479 41.40% level . . 349 30.20%
university
Gender Female 670 57.90% High school 120 10.40%
Prefer not to say 8 0.70% Elementary 8 0.70%
school
In a relationship 127 11.00% University 538 46.50%
degree or higher
Social S Single 592 51.20% Father Primary school 274 23.70%
ocial Status -
Married 416 36.00% education High school 321 27.70%
Divorced 22 1.90% Cannot read or 24 2.10%
write
Lebanese living 1096 94.70% University 541 46.80%
Citizenship in Lebanon ' degree or higher '
Not Lebanese 61 5.30% Moth Primary school 232 20.10%
other
Lesi te};':‘i’; my 221 19.10% education High school 345 29.80%
Financial Status | . mOStequalto 611 52.80% Cannot read or 39 3.40%
my needs write
More than my 325 28.10% _ Health Yes 999 86.30%
needs insurance?
Low SES 390 33.70% No 158 13.70%
Socio-Economic )
Status Medium SES 487 42.10%
High SES 280 24.20%
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Behavior during the pandemic

Table 2 represents the sample behavior during the COVID-19
pandemic, among the participants (15.6%) are confirmed cases
with COVID-19, however, over (95%) of the sample know someone
who had coronavirus or symptoms related to the virus. Most of the
sample (86.3%) think that the COVID-19 pandemic holds a major
risk toward the society in Lebanon, and only (50.8%) think the
pandemic holds a major risk on them. Moreover, (37.4%) of the
sample answered that the main source of information regarding
the pandemic is from health care workers, followed by common
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conversation and words of mouth (26.4%), and television (23%),
while social media was the last source of information (4.6%). The
decision of (65.6%) of the sample regarding the vaccination is
affected by the source of the vaccine, and the most trusted vaccine
among the Lebanese population was the German American vaccine
(BioNTech- Pfizer) (73.4%), followed by the Chinese vaccine
(10.5%), and the least trusted vaccine was the Russian vaccine
(7.9%). Most of the sample will take the vaccine even if it is not free
(51.9%), while (32.2%) will never take the vaccine even if it is free,
and (15.8%) will only take a free vaccine.

Table 2: Behavior during the pandemic.

Variables Count % Variables Count %
Have }./ou caught the Yes, confirmed by PCR 180 15.60% Risks of corona virus on Major risk 588 50.80%
Covid-19 virus? test you
No,ididnotcaught | g)g | gg 509, Minor risk 396 | 34.20%
the virus
Yes, i had symptoms 49 4.20% I don’t know 125 | 10.80%
(personal)
Do you know anyone
who caught the corona Yes 1110 95.90% No risk at all 48 4.10%
virus? *
Which source of vaccine | German American vaccine
0, 0,
No 47 4.10% do you trust the most? (biontech- Pfizer) 607 73:40%
I don’t know 0 0.00% Russian Vac\%“e Sputnik | o5 1 7900
Risks of coron'a virus Major risk 998 86.30% Chlr.lese vaccine 87 10.50%
on the society (Sinopharm)
Minor risk 89 7.70% Other 68 8.20%
Would free vaccine affect [ will never take the
I don’t know 64 5.50% your decision whether to . 373 32.20%
. vaccine free or not
take it?
No risk at all 6 0.50% No, Iwill take the vaccine | ) | g gqg
even if it is not free
Would the source
of the Va.c?me affect Yes 759 65.60% Yes, | V\/.ll! take the vaccine 183 15.80%
your decision to take if it was free
vaccine?
No 398 34.40%
*Confirmed by PCR test

Opinions toward the vaccination and measurements
taken among the Lebanese population

Table 3 represents the Lebanese population’s opinion toward
the vaccination, and the measurement taken by them. (77.1%) are
worried about the side effects of the vaccine, and (65.7%) are not

certain about its safety, and (64.8%) will take the vaccination if it

is recommended by the doctors and the health specialist. On the
other hand, the Lebanese population showed high responsibility
following the restrictions and health measurements during the
pandemic, as shown in Table 3, most questions are answered with
“yes” from over (90%) of the sample, except for following a certain
diet or taking supplements and vitamins (46.1%).
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Table 3: Opinion toward the vaccination and measurements taken among the Lebanese population

Agree Disagree I don’t know
Opinion Toward the Vaccination
Count % Count % Count %
Distributing the vaccine is just a way for manufacturing companies to 455 39.30% 85 7.30% 617 53.30%
earn money
I will be worried of the side effects of the vaccine 879 77.10% 26 1.10% 252 21.80%
The vaccine will allow us to go back to our normal lives 378 32.70% 69 6.00% 710 61.40%
The vaccine should be mandatory for everyone with access to it 501 43.30% 154 13.30% 502 43.40%
If I receive the vaccine, I will be immune to the corona virus 313 27.10% 89 7.70% 755 65.30%
The vaccine might make me susceptible to the corona virus 208 18% 77 6.70% 872 75.40%
The vaccine is still new; hence [ am not certain about its safety 761 65.70% 37 3.20% 359 31.00%
My information about COVl.d-19 is enough for me to decide whether I am 573 49.50% 74 6.40% 510 44.10%
going to take the vaccine
My information about the vaccine is enough fo.r me to decide whether | 416 35.90% 99 8.60% 642 55.50%
am going to take the vaccine]
If the government recommends taking the vaccine, then I will take it 303 26.20% 138 11.90% 716 61.90%
If doctors and specialists recommeriltd taking the vaccine then I will take 749 64.80% 81 7.00% 327 28.30%
Yes No
Measurements against COVID-19
Count % Count %
Wearing face masks in closed places or when around a lot of people 241 99.20% 2 0.80%
Reduced going to school, university, or job 222 91.40% 21 8.60%
Cancel or postpone a certain event such. as going out with friends, going 230 94.70% 13 5.30%
to restaurants, or attending a sports event
Reduce the number of times you go to stores or shopping 236 97.10% 7 2.90%
Avoid crowded places 237 97.50% 6 2.50%
Cleaning and sanitizing the objects that you touch (door k2bs, etc) 223 92.50% 18 7.50%
Carrying a hand sanitizer when you go out and use it to sanitize your 230 94.70% 13 5.30%
hands
Reduced the number of times you touch your eyes, mouth, or nose 221 90.90% 22 9.10%
Following a certain diet or taking supplements and vitamins 112 46.10% 131 53.90%
Tried to avoid people who are showing symptoms of flu 237 97.50% 6 2.50%
Using napkins when coughing or sneezing 217 89.30% 26 10.70%
washing your hands more than usual 234 96.30% 9 3.70%

The relation between the research variables

Inferential statistical analysis was used to test the relation
between the different research variables. Pearson’s correlation test
was used to identify the correlation between the age variable and
the willingness to take the vaccine, and the result is represented
in Table 4, there is a significant positive correlation between the
age and the willingness to take the vaccine among the sample
(sig=0.048, PC=0.042). Moreover, Pearson’s correlation showed a
significant positive correlation between the socio-economic status
and the willingness to take the vaccination, which means the higher

the SES gets, the more willing the population becomes towards
taking the vaccine (sig=0.003, PC=0.042). Multivariable regression
analysis was run to test the effect of all variables on the willingness
to receive the vaccine, the significant results are summarized from
the most important factor to the least important factor in Figure
1-4. Free vaccine was the most important factor which affected the
willingness to receive the vaccine (P=0.015). Followed by doctor’s
recommendation (0.022), and the source of the vaccine (0.0239).
The fear from corona virus also played a role in increasing the
willingness to take the vaccination (0.0351), all other significant
factors are represented in Figure 1.
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Table 4: Correlation between age, SES and the willing to take the vaccination.

w Witl:li:%:;;z:;(:ﬁ take N Minimum Maximum Mean Std. Deviation
1157 1 10 6.0596 3.20749
Willing to take the vaccination
Pearson correlation 0.042
Age Sig. (2-tailed) 0.048
N 1157
Pearson correlation 0.032
Socio-economic status Sig. (2-tailed) 0.003
N 1157
Gender Male 0.006
Female

11.4%

Figure 1: Represents the sample demographic variables.

= [ow SES = medium SES = high SES

Figure 2: Socio-economic status among the sample
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Figure 3: Source of information regarding COVID-19.

other

I am not convinced with the little time it took to develop the
vaccine

the vaccine is useless and it is just a media propaganda to
make money

I believe there is a conspiracy theory behind the vaccine

I do not trust the components of the vaccine

possible side effects

- 11.60%
. 4.80%
- 19.70%

Figure 4: Worries among the sample regarding the vaccine.

Discussion

The Covid-19 pandemic has reshaped our lives; therefore, it
is considered that up till now, the vaccine is the best solution to
eradicate the virus and stop its spread [20]. The Pfizer-BioNTech
Covid-19 Vaccine arrived in Lebanon on the 14" of February and
was distributed to hospitals and vaccination centers [21]. Thus,
it was incumbent to conduct a study that aims to investigate the
level of acceptance of the SARS COV-2 vaccine among the Lebanese
population and the various factors that affect their decision. Hence,
the importance of this study stems from the fact that it is among the

first to discuss the acceptance in Lebanon, moreover, the big sample
size that participated in this study can help to generalize the results
of this study. Of our sample, over half of the population (58.8%) are
willing to take the vaccine. This result is in direct contrast to the
results of other studies since the acceptance observed in Lebanon
is lower than the one in Iraq (77.6%), China (91.3%), Saudi Arabia
(64.7%), and the United States of America (69%). However, a
survey conducted in England revealed a lower tendency to take
the vaccine (55.8%) [22-25]. Most of the sample stated that they
know someone who caught the coronavirus, and as a result, it is
concluded that the virus poses major risks to society.
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The findings suggest that most of the participants who
perceive the virus as a threat might be more inclined to protect
themselves from the pandemic, this is consistent with the results
of a longitudinal study concerning the first year of the H1N1
Pandemic which stated that the risk of infection is directly related
to the acceptance of vaccination [26]. This goes in line with the
previous result that stated that 58.8% of the sample is willing to
take the vaccine. However, this acceptance is related to the source
of the vaccine for over two-thirds of the sample. The majority prefer
to take the German American vaccine (BioNTech-Pfizer) while the
Chinese vaccine; Sinopharm was the second most trusted vaccine
among the Lebanese population, and the Russian vaccine Sputnik V
was the latest. This repartition might be due to the 95% efficacy of
the Pfizer vaccine and its mode of action which could be reassuring
[26]. The preference for the Pfizer vaccine is consistent with the
results of a cross-sectional study conducted in Indonesia in July
2020 which shows that higher acceptance towards vaccination was

associated with the choice of a 95% effective vaccine [22].

The acceptance toward the vaccine among the Lebanese
population is affected by the fear of the unknown and un-well-
documented side effect of the vaccine and the uncertainty of its
safety, similar results were found in other studies which concluded
that the fast production of the vaccine resulted in worries among
the people about the effectiveness and safety of the vaccine, and
if the vaccine was free of charge increased the willingness to take
the vaccination, moreover, it is important to document that about
one-fifth of the Lebanese population are convinced that there is a
hidden agenda behind the fast development of the vaccine, which
raises again the conspiracy theory about the COVID-19 pandemic,
this results can be directly related to psychological status [27],
political trust, religious beliefs, and social status of the population
[28]. Social determinants played a key role in the acceptance of
the vaccine among the Lebanese population, gender, age, and
higher socioeconomic status were significant factors affecting
the willingness to take the vaccine, this can be explained as the
following, COVID-19 pandemic affected seniors more than youth
therefor, the older the person gets, the more willing to take the

vaccine he/she becomes [29-31].

Furthermore, the socioeconomic status is higher when the
education level is higher, and the higher education level can
be a protective factor against the wrong information about the
vaccination programs [32]. Similar results were found in many
other studies, in Saudi Arabia, older age groups and education level
were significantly associated with the vaccine acceptance, in other
Arab community, males were more willing to accept the vaccine
[33]. As stated earlier, the vaccination program is the only solution
to pass the current pandemic and protect the communities around
the world from a further speared of this virus and to protect the
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world economy from collapsing, therefore, the results of this study
can be a cornerstone for the development and implications of the
vaccination program in the Lebanese community, and it can give an
in-depth overview for the groups that are least to accept the vaccine
to start an awareness campaign aiming to raise the awareness
toward COVID-19 vaccine. Further research might investigate
the reason why the number of active Covid-19 cases keeps on
increasing even if the participants are claiming to respect most of
the safety measurements. Another further study could assess the

updated data once people start getting the vaccine.
Conclusion

Within the limitations of this study, we can conclude that
this study is the earliest attempt to assess the acceptance toward
COVID-19 vaccination among the Lebanese population. The
Lebanese population showed a moderately high acceptance rate for
the vaccination, however, there is a notable percentage that needs
to be directly addressed with any future awareness campaign which
are the youth, and the people with low socioeconomic status. Most
important factor affecting the acceptance level was the free vaccine,
as the population are willing to take the vaccine if it was free.

Limitations of the Study

Due to the current pandemic situation, data were only collected
in electronic form, which might be affected be selection bias, as
most of the Lebanese population uses social media platform or
emails are considered medium or high status on the socioeconomic
scale, selection bias might be reduced when bigger sample size is
collected which is the case of this study. Therefore, within these
limitations, the results can draw an overview of the current
situation with limited ability to generalize the results over all the

Lebanese population, and further research should be done.
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COVID-19: Corona Virus Disease 2019
Declarations
Ethics approval and consent to participate

Ethical approval was obtained from the ethical committee
at ResAid medical research organization, N. 116/s. All methods
were performed in accordance with the relevant guidelines
and regulations. Informed consents were collected from all the
participants on the first page of the questionnaire along with
detailed description of the research aims and methodology, and the
confidentiality of the participant information.

Consent for Publication

Not applicable

American Journal of Biomedical Science & Research 548



Am ] Biomed Sci & Res

Availability of Data and Materials

The datasets used and/or analyzed during the current study
are available from the corresponding author on reasonable request.

Competing Interests

The authors declare that they have no competing interests
Funding

No sources of funding.
Authors’ Contributions

a.  MBA: Supervised the research, wrote the manuscript, analyzed
the data, finalized the research.

b. MA: Collected the data, helped writing the manuscript
c. EM: Collected the data, helped writing the manuscript
d. JK: Collected the data, helped writing the manuscript
e. MAA: Reviewed the manuscript, finalized the article.
Acknowledgments

We hereby thank everyone who helped to collect data for this
research.

References

1. Yang ], Chen X, Deng X, Chen Z, Gong H, et al. (2020) Disease burden
and clinical severity of the first pandemic wave of COVID-19 in Wuhan,
China. Nat Commun11(1): 5411.

2. Acikgoz O, Gunay A (2020) The early impact of the Covid-19 pandemic
on the global and Turkish economy. Turk ] Med Sci 50(SI-1): 520-526.

3. Sadefo Kamdem ], Bandolo Essomba R, Njong Berinyuy ] (2020) Deep
learning models for forecasting and analyzing the implications of
COVID-19 spread on some commodities market’s volatilities. Chaos
Solitons Fractals 140: 110215.

4. Nicola M, Alsafi Z, Sohrabi C, Kerwan A, Al-Jabir A, et al. (2020) The
socio-economic implications of the coronavirus pandemic (COVID-19):
A review. Int ] Surg 78: 185-193.

5. Brancaccio M, Mennitti C, Gentile A, Correale L, Buzzachera CF et
al. (2021) Effects of the COVID-19 Pandemic on Job Activity, Dietary
Behaviours and Physical Activity Habits of University Population of
Naples, Federico II-Italy. Int ] Environ Res Public Health 18(4): 1502.

6. Lehberger M, Kleih AK, Sparke K (2021) Panic buying in times of
coronavirus (COVID-19): Extending the theory of planned behavior to
understand the stockpiling of nonperishable food in Germany. Appetite
161:105118.

7. DongE, DuH, Gardner L, (2020) An interactive web-based dashboard to
track COVID-19 in real time. Lancet Infect Dis 20(5): 533-534.

8. Guo W, Ran LY, Zhu JH, Ge QG, Du Z, et al. (2021) Identifying critically ill
patients at risk of death from coronavirus disease. World ] Emerg Med
12(1): 18-23.

9. Nguyen T, Henningsen KH, Brehaut]C, Hoe E, Wilson K (2011) Acceptance
of a pandemic influenza vaccine: a systematic review of surveys of the
general public. Infect Drug Resist 4: 197-207.

Copy@ Bahaa Aldin Alhaffar

10.Knoll MD, Wonodi C (2021) Oxford-AstraZeneca COVID-19 vaccine
efficacy. Lancet 397(10269): 72-74.

11. Skowronski DM, De Serres G (2021) Safety and Efficacy of the BNT162b2
mRNA Covid-19 Vaccine. N Engl ] Med 384(11).

12. Hashim HT, Uakkas S, Reda A, Ramadhan MA, Al Mostafa MY (2021)
Beirut explosion effects on COVID-19 situation in Lebanon. Disaster Med
Public Health Prep 16: 1-2.

13.El Othman R, Touma E, El Othman R, Haddad C, Hallit R, et al. (2021)
COVID-19 pandemic, and mental health in Lebanon: a cross-sectional
study. Int ] Psychiatry Clin Pract 25(2): 152-163.

14. Khoury P, Azar E, Hitti E (2020) COVID-19 Response in Lebanon: Current
Experience and Challenges in a Low-Resource Setting. JAMA 324(6):
548-549.

15.Zeenny RM, Ramia E, Akiki Y, Hallit S, Salameh P (2020) Assessing
knowledge, attitude, practice, and preparedness of hospital pharmacists
in Lebanon towards COVID-19 pandemic: a cross-sectional study. ]
Pharm Policy Pract 13: 54.

16.Saleh S, Naal H, Mokdad AH (2021) It’s all in the details: A call for
administering the COVID-19 vaccine in Lebanon through a transparent
and un-politicized collaborative approach. E Clinical Medicine 2021:
100748.

17.Khraibani Z, Khraibani ], Kobeissi M, Atoui A (2020) Application of
records theory on the COVID-19 pandemic in Lebanon: prediction and
prevention. Epidemiol Infect 148: e192.

18. Marten R, El Jardali F, Hafeez A, Hanefeld ], Leung GM, et al. (2021) Co-
producing the covid-19 response in Germany, Hong Kong, Lebanon, and
Pakistan. BM] 372: 243.

19.(2021) Government l. Lebanon National Deployment and Vaccination
Plan for COVID-19 Vaccines.

20. De Picker L], Dias MC, Benros ME, Vai B, Branchi |, et al. (2021) Severe
mental illness, and European COVID-19 vaccination strategies. Lancet
Psychiatry 8(5): 356-359.

21. Allaw F, Kara Zahreddine N, Ibrahim A, Tannous ], Taleb H, et al. (2021)
First Candida auris Outbreak during a COVID-19 Pandemic in a Tertiary-
Care Center in Lebanon. Pathogens 10(2): 157.

22.Harapan H, Wagner AL, Yufika A, Winardi W, Anwar S, et al. (2020)
Acceptance of a COVID-19 Vaccine in Southeast Asia: A Cross-Sectional
Study in Indonesia. Front Public Health 8: 381.

23. Lazarus ]V, Ratzan SC, Palayew A, Gostin LO, Larson HJ, et al. (2021) A
global survey of potential acceptance of a COVID-19 vaccine. Nat Med
27(2): 225-228.

24. Shekhar R, Sheikh AB, Upadhyay S, Singh M, Kottewar S, et al. (2021)
COVID-19 Vaccine Acceptance among Health Care Workers in the United
States. Vaccines (Basel) 9(2): 119.

25.Yin F, Wu Z, Xia X, Ji M, Wang Y, (2021) Unfolding the Determinants
of COVID-19 Vaccine Acceptance in China. ] Med Internet Res 23(1):
€26089.

26.Jones S, Mason N, Palser T, Swift S, Petrilli CM, (2021) Trends in Risk-
Adjusted 28-Day Mortality Rates for Patients Hospitalized with
COVID-19 in England. ] Hosp Med 16(5): 290-293.

27.Bertin P, Nera K, Delouvee S (2020) Conspiracy Beliefs, Rejection
of Vaccination, and Support for hydroxychloroquine: A Conceptual
Replication-Extension in the COVID-19 Pandemic Context. Front Psychol
11:565128.

28. Prichard EC, Christman SD (2020) Authoritarianism, Conspiracy Beliefs,
Gender and COVID-19: Links Between Individual Differences and

American Journal of Biomedical Science & Research 549


https://pubmed.ncbi.nlm.nih.gov/33110070/
https://pubmed.ncbi.nlm.nih.gov/33110070/
https://pubmed.ncbi.nlm.nih.gov/33110070/
https://pubmed.ncbi.nlm.nih.gov/32283904/
https://pubmed.ncbi.nlm.nih.gov/32283904/
https://pubmed.ncbi.nlm.nih.gov/32839644/
https://pubmed.ncbi.nlm.nih.gov/32839644/
https://pubmed.ncbi.nlm.nih.gov/32839644/
https://pubmed.ncbi.nlm.nih.gov/32839644/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7162753/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7162753/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7162753/
https://pubmed.ncbi.nlm.nih.gov/33562476/
https://pubmed.ncbi.nlm.nih.gov/33562476/
https://pubmed.ncbi.nlm.nih.gov/33562476/
https://pubmed.ncbi.nlm.nih.gov/33562476/
https://pubmed.ncbi.nlm.nih.gov/33450299/
https://pubmed.ncbi.nlm.nih.gov/33450299/
https://pubmed.ncbi.nlm.nih.gov/33450299/
https://pubmed.ncbi.nlm.nih.gov/33450299/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7159018/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7159018/
https://pubmed.ncbi.nlm.nih.gov/33505545/
https://pubmed.ncbi.nlm.nih.gov/33505545/
https://pubmed.ncbi.nlm.nih.gov/33505545/
https://pubmed.ncbi.nlm.nih.gov/22114512/
https://pubmed.ncbi.nlm.nih.gov/22114512/
https://pubmed.ncbi.nlm.nih.gov/22114512/
https://pubmed.ncbi.nlm.nih.gov/33306990/
https://pubmed.ncbi.nlm.nih.gov/33306990/
https://pubmed.ncbi.nlm.nih.gov/33588973/
https://pubmed.ncbi.nlm.nih.gov/33588973/
https://pubmed.ncbi.nlm.nih.gov/33588973/
https://pubmed.ncbi.nlm.nih.gov/33587678/
https://pubmed.ncbi.nlm.nih.gov/33587678/
https://pubmed.ncbi.nlm.nih.gov/33587678/
https://pubmed.ncbi.nlm.nih.gov/32722763/
https://pubmed.ncbi.nlm.nih.gov/32722763/
https://pubmed.ncbi.nlm.nih.gov/32722763/
https://pubmed.ncbi.nlm.nih.gov/32959004/
https://pubmed.ncbi.nlm.nih.gov/32959004/
https://pubmed.ncbi.nlm.nih.gov/32959004/
https://pubmed.ncbi.nlm.nih.gov/32959004/
https://pubmed.ncbi.nlm.nih.gov/33585806/
https://pubmed.ncbi.nlm.nih.gov/33585806/
https://pubmed.ncbi.nlm.nih.gov/33585806/
https://pubmed.ncbi.nlm.nih.gov/33585806/
https://pubmed.ncbi.nlm.nih.gov/32843111/
https://pubmed.ncbi.nlm.nih.gov/32843111/
https://pubmed.ncbi.nlm.nih.gov/32843111/
https://pubmed.ncbi.nlm.nih.gov/33593791/
https://pubmed.ncbi.nlm.nih.gov/33593791/
https://pubmed.ncbi.nlm.nih.gov/33593791/
https://pubmed.ncbi.nlm.nih.gov/33609450/
https://pubmed.ncbi.nlm.nih.gov/33609450/
https://pubmed.ncbi.nlm.nih.gov/33609450/
https://pubmed.ncbi.nlm.nih.gov/33546137/
https://pubmed.ncbi.nlm.nih.gov/33546137/
https://pubmed.ncbi.nlm.nih.gov/33546137/
https://pubmed.ncbi.nlm.nih.gov/32760691/
https://pubmed.ncbi.nlm.nih.gov/32760691/
https://pubmed.ncbi.nlm.nih.gov/32760691/
https://pubmed.ncbi.nlm.nih.gov/33082575/
https://pubmed.ncbi.nlm.nih.gov/33082575/
https://pubmed.ncbi.nlm.nih.gov/33082575/
https://pubmed.ncbi.nlm.nih.gov/33546165/
https://pubmed.ncbi.nlm.nih.gov/33546165/
https://pubmed.ncbi.nlm.nih.gov/33546165/
https://pubmed.ncbi.nlm.nih.gov/33400682/
https://pubmed.ncbi.nlm.nih.gov/33400682/
https://pubmed.ncbi.nlm.nih.gov/33400682/
https://pubmed.ncbi.nlm.nih.gov/33617437/
https://pubmed.ncbi.nlm.nih.gov/33617437/
https://pubmed.ncbi.nlm.nih.gov/33617437/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7536556/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7536556/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7536556/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7536556/
https://pubmed.ncbi.nlm.nih.gov/33329265/
https://pubmed.ncbi.nlm.nih.gov/33329265/

Am ] Biomed Sci & Res Copy@ Bahaa Aldin Alhaffar

Concern About COVID-19, Mask Wearing Behaviors, and the Tendency  32.Ling GHT, Md Suhud NAB, Leng PC, Yeo LB, Cheng CT, etal. (2021) Factors

to Blame China for the Virus. Front Psychol 11: 597671. Influencing Asia-Pacific Countries’ Success Level in Curbing COVID-19: A
. . . . Review Using a Social-Ecological System (SES) Framework. Int ] Environ
29.Fagard K, Gielen E, Deschodt M, Devriendt E, Flamaing ] (2021) Risk Res Public Health 18(4): 1704

factors for severe COVID-19 disease and death in patients aged 70 and
over: a retrospective observational cohort study. Acta Clin Belg 21: 1-8. 33. Alqudeimat Y, Alenezi D, AlHajri B, Alfouzan H, Almokhaizeem Z, et al.
. . . (2021) Acceptance of a COVID-19 Vaccine and its Related Determinants
30. Gostin LO, Salrpon DA (2020) The Dual Epidemics of COVID-19 and among the General Adult Population in Kuwait. Med Princ Pract 30(3):
Influenza: Vaccine Acceptance, Coverage, and Mandates. JAMA 324(4): 262-271.

335-336.

31.Shah SMA, Rasheed T, Rizwan K, Bilal M, Igbal HMN, et al. (2020) Risk
management strategies and therapeutic modalities to tackle COVID-19/
SARS-CoV-2.] Infect Public Health 14(3): 331-346.

American Journal of Biomedical Science & Research 550


https://pubmed.ncbi.nlm.nih.gov/33329265/
https://pubmed.ncbi.nlm.nih.gov/33329265/
https://pubmed.ncbi.nlm.nih.gov/33616021/
https://pubmed.ncbi.nlm.nih.gov/33616021/
https://pubmed.ncbi.nlm.nih.gov/33616021/
https://pubmed.ncbi.nlm.nih.gov/32525519/
https://pubmed.ncbi.nlm.nih.gov/32525519/
https://pubmed.ncbi.nlm.nih.gov/32525519/
https://pubmed.ncbi.nlm.nih.gov/33618278/
https://pubmed.ncbi.nlm.nih.gov/33618278/
https://pubmed.ncbi.nlm.nih.gov/33618278/
https://pubmed.ncbi.nlm.nih.gov/33578829/
https://pubmed.ncbi.nlm.nih.gov/33578829/
https://pubmed.ncbi.nlm.nih.gov/33578829/
https://pubmed.ncbi.nlm.nih.gov/33578829/
https://pubmed.ncbi.nlm.nih.gov/33486492/
https://pubmed.ncbi.nlm.nih.gov/33486492/
https://pubmed.ncbi.nlm.nih.gov/33486492/
https://pubmed.ncbi.nlm.nih.gov/33486492/

