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Abstract

Background: This study determined the knowledge, attitudes, and practice regarding COVID-19 and assessed the
acceptance of the COVID-19 vaccine among healthcare workers and the general population.

Methods: A web-based, cross-sectional study was conducted using convenience sampling in Libya from December 1
to 18, 2020 among the general population and healthcare workers. Data on demographic characteristics, COVID-19
vaccination-related concerns, knowledge, attitudes, and practice regarding COVID-19, and knowledge, attitudes, and
acceptance regarding the COVID-19 vaccine were collected using a self-administered survey. A binomial logistic
regression was performed with 70% efficacy to determine the association between acceptance of the vaccine and
study variables.
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Results: Valid and complete responses were collected from 15,087 participants. Of these, 6227 (41.3%) were male and 8860
(58.7%) were female, with a mean (SD) age of 30.6 ± 9.8 years. Moreover, 485 (3.2%) participants were infected with COVID-
19 at the time of the study, while 2000 (13.3%) had been previously infected. Overall, 2452 (16.3%) participants agreed, and
3127 (20.7%) strongly agreed, with “having concerns about serious vaccine-related complications.” Mask-wearing adherence
was reported by 10,268 (68.1%) of the participants. Most participants (14,050, 93.1%) believed that the vaccine should be
provided for free, while 7272 (48.2%) were willing to buy it. Regarding vaccine acceptance and efficacy, 12,006 (79.6%)
reported their willingness to take the vaccine with an efficacy of 90% or more, 9143 (60.6%) with an efficacy of 70% or more,
and only 6212 (41.2%) with an efficacy of 50%. The binomial logistic regression revealed that vaccine acceptance was not
associated with belonging to the medical field versus the general population. Acceptance was statistically associated with
younger age groups, especially 31–40 (OR= 1.3 [1.09, 1.55]) and 41–50 years (OR = 1.29, [1.09, 1.54]). However, having a family
member or friend infected with COVID-19 was positively associated with the likelihood of vaccine acceptance (OR = 1.09
[1.02, 1.18]), while having a friend or family member who died due to COVID-19 was negatively associated with it (OR = 0.89
[0.84, 0.97]).

Conclusions: Acceptance of the COVID-19 vaccine is an essential determinant of vaccine uptake and the
likelihood of controlling the COVID-19 pandemic. Developing strategies to decrease public hesitation and
increase trust is vital for implementing vaccination programs.
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Background
The Coronavrus Disease 2019 (COVID-19) pandemic caused
severe disruptions in and unprecedented challenges for
healthcare systems worldwide. Severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2), causative of severe viral
pneumonia that started in Wuhan, China in December 2019,
has infected more than 120 million people and resulted in
2.66 million deaths as of March 16, 2021 [1].
COVID-19 primarily affects the respiratory system

with a range of symptoms from mild rhinorrhea to se-
vere respiratory distress syndrome [2, 3]. This virus is
generally more fatal for the elderly and those with a his-
tory of comorbidities, such as hypertension, obesity, dia-
betes, and kidney disease [4, 5].
African healthcare systems are not well-equipped to

tackle this pandemic [6]. While African countries are at a
higher risk of disease spread due to limited health infra-
structure and training, their inability to promptly obtain
the vaccine further increases the risk of disease spread.
Not only have many developed countries ordered most of
the vaccine supplies, but vaccine-related costs and transfer
issues may also further delay vaccination procedures for
African people as far as late 2021 or early 2022 [7].
The first case of COVID-19 in Libya was reported on

March 24, 2020 [8]. Since then, the pandemic has spread
rapidly here, resulting in more than 146,000 cases and
2402 deaths as of March 16, 2021. However, Libya’s
healthcare system was not prepared for this pandemic
and continues to suffer from several issues such as
shortage of personal protective equipment, lack of
healthcare training, unavailability of testing centers in
many cities, and shortage of healthcare center funding
due to the ongoing civil war conflict and financial crisis;

these factors have resulted in several unprecedented fi-
nancial, psychological, and social challenges for health-
care workers [9–11].
For decades, vaccinations have been considered the

best method to control rapidly spreading infectious dis-
eases. That said, many groups and individuals recently
started to spread rumors and conspiracy theories aimed
against vaccination, intensifying the pressure on health-
care authorities and workers [12]. COVID-19 vaccine
development and supply is an ongoing process [13]; cur-
rently, in Europe and North America, several candidate
vaccines from well-known companies have been released
for healthcare workers and high-risk populations such as
the elderly and patients with chronic diseases [14]. How-
ever, low- and middle-income countries are at risk of
vaccination delays due to several reasons: lack of public
trust, shortage of resources, and scarcity of vaccination
supply as many high-income countries secure a large
amount of the new vaccines, without prioritizing other
countries. Consequently, this inequality can leave low-
and middle-income countries at a disadvantage, given
their low ability to fight COVID-19 with their current
status of healthcare system, leading to humanitarian cri-
ses [15]. A new collaboration by several companies and
their initiatives announced in September 2020 aimed at
supplying 100 million doses of COVID-19 vaccine to
low- and middle-income countries in 2021 [16].
To achieve the necessary herd immunity to control

viral transmission and stop the pandemic, vaccinating
more than 82% of the population is crucial and requires
strong acceptance and low hesitation levels throughout
the population [17]. Therefore, identifying factors associ-
ated with vaccine acceptance and hesitancy is needed to
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implement policy changes and help public health experts
identify a conceptual framework and educational cam-
paign aimed at increasing this awareness in the general
population [18].
Waning public confidence in vaccines due to rumors

and conspiracy theories is a major challenge for public
health experts and policymakers worldwide [19]. Hesita-
tion, spreading rumors, and fake news can affect public
mentality and vaccine decisions. A known example is
the 2003–2004 Nigerian boycott of the polio vaccine
that resulted in a surge of the disease [20, 21]. Therefore,
social endorsement and efforts against hesitation regard-
ing the COVID-19 vaccination are essential, especially in
limited-resource settings. This will help promote vaccin-
ation and establish trust between the general population
and health authorities and policymakers, leading to bet-
ter control of the pandemic and a reduction of lives lost.
Therefore, ascertaining vaccine acceptance and hesita-
tion among the general population and healthcare
workers is crucial to draw policy plans and assess avail-
able resources to meet COVID-19 and overall health
challenges to lessen the acute pandemic burden. This
study determined the knowledge, attitudes, and practice
pertaining to the COVID-19 pandemic. We also exam-
ined the COVID-19 vaccine knowledge, attitudes, and
acceptance among the general population and healthcare
providers.

Methods
A cross-sectional online survey was conducted involving
the general population, medical students, and healthcare

workers in more than 20 Libyan cities. The study was
conducted between December 1 and 18, 2020.

Study design, setting, and period
The online survey using Google Forms targeted the gen-
eral population by sending the survey to a list of emails
and social media platforms (e.g., Facebook and What-
sApp) with specific questions about nationality and resi-
dency status to avoid selection bias. The survey was also
conducted among healthcare workers and medical stu-
dents through specific social media platforms with ques-
tions about employment and educational status to ensure
collection of valid samples. The survey was conducted an-
onymously without identity-related data but with specific
questions for the general Libyan population and health-
care workers to ensure the appropriate population selec-
tion. The study’s reporting follows the Strengthening the
Reporting of Observational Studies in Epidemiology state-
ment [22], as shown in a flow chart in Fig. 1.

Sample size and sampling technique
According to the United Nations data and World-
ometers, the Libyan population was 6,917,632 as of De-
cember 31, 2020. To reach participants, convenience
sampling and snow ball sampling methods were used.
The sample size was calculated based on a single pro-
portion formula, considering a sample proportion of
50% while using a cross-sectional study design wherein
n = required sample size (n = Z (α/2) 2 pq/d2) and 95%
CI with 1% margin of error. Therefore, we required a

Fig. 1 STROBE flow chart. STROBE, Strengthening the Reporting of Observational Studies in Epidemiology
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sample size of 9590 as the study’s target population to
represent the general population.

Participants
Only Libyan nationals, or those currently living in Libya,
and those aged above 18 years were included. We esti-
mated the number of clicks on the survey link to repesent
approximately 21,311 possible participant responses.

Measures
The survey contained the following sections:
- Sociodemographic section: One page of the first sec-

tion consisted of study information and an informed con-
sent agreement. This comprised questions related to
gender, age, specific nationality, employment status, geo-
graphical residency region, marital status, monthly income
in Libyan Dinars (LYD), presence of financial difficulties,
availability of fixed income, and educational level.

- perception of the COVID-19 pandemic and vaccination
concerns
This section contained questions on general concerns
and attitudes regarding the COVID-19 pandemic, in-
cluding speculation on the time needed to control a pan-
demic, confidence in the government, opinion on
controlling the COVID-19 pandemic through vaccine
usage, shortage and difficulties of children’s vaccines,
safety and trust in the COVID-19 vaccine, opinion about
difficulties of vaccine distribution, concerns about poten-
tial complications from the vaccine, and whether they
preferred a specific COVID-19 vaccine.

- knowledge, attitude, and practice regarding COVID-19
pandemic
The questionnaire was developed based on a literature
review of earlier studies and discussions among authors
after several in-depth interviews and advice from public
health and epidemiology experts [23, 24]. The final ver-
sion of the questionnaire had 23 items with 5,8, and 10
items in the knowledge, attitude, and practice sections,
respectively. Each correct answer was given a point to-
ward the final score of each section. Supplementary file 1
provides the final version of the survey along with cor-
rect answers that were scored.

- knowledge, attitude, and acceptance regarding the
COVID-19 vaccine
The final version of the vaccine questionnaire was devel-
oped based on recent literature reviews of vaccine ques-
tionnaire studies and several open-ended interviews
conducted by the authors [25–30]. The questionnaire
items were edited, with questions added or removed
based on qualitative data and structured interviews [31].
The knowledge section contained three items, and the

attitude and acceptance sections each contained six
items. Each correct survey answer added one point to-
ward the final score of each section. Supplementary file 1
presents the final version with the scoring method.
A score of 70% or more in each section of both sur-

veys was determined as the cut-off score for adequate
knowledge, attitude, practice, or acceptance. Both ques-
tionnaires were developed in English and tested in a
pilot study involving 30 participants. Subsequently, a
series of revisions to ensure high internal consistency by
Cronbach’s alpha was performed. The initial sample de-
termined for pilot study was not included in the analysis.
The survey was developed in English and was forward-

backward translated to Arabic to accommodate the local
language. Two independent translators worked on the
Arabic version. Along with linguistic and public health ex-
perts, we compared the two versions for a final consensus.
The knowledge, attitude, and acceptance regarding

COVID-19 vaccine questionnaire had an internal
consistency, with Cronbach’s alpha values of 0.797 for the
English version and 0.748 for the Arabic version. The
knowledge, attitude, and practice regarding COVID-19
questionnaire had a high internal consistency, with Cron-
bach’s alpha values of 0.771 for the English version and
0.753 for the Arabic version. Both questionnaire and study
tools are presented in Supplementary file 1. The online
survey was conducted according to the Checklist for
Reporting Results of Internet E-Surveys (CHERRIES) [32].

Statistical analysis
Frequency, percentage, mean, and standard deviation
were used in the descriptive statistical analysis. A chi-
square test was performed for categorical variables, while
the Mann–Whitney U test was performed for continu-
ous variables. Binomial logistic regression was used to
determine the impact of study variables on COVID-19
vaccine acceptance. Statistical analysis was performed
using IBM’s SPSS Statistics package for Windows (Ver-
sion 25.0).

Ethical approval
The Bioethics Committee at the Biotechnology Research
Center of the Ministry of Higher Education and Scien-
tific Research in Libya approved the study. All partici-
pants provided informed consent prior to their
participation.

Results
Main study findings
A total of 15,087 respondents were included in the final
analysis, of which 6227 (41.3%) were male and 8860
(58.7%) were female, with a mean (SD) age of 30.6 ± 9.8
years, ranging from 18 to 72 years. Among the partici-
pants, 11,120 (73.7%) were from the general population,
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1752 (11.6%) were medical students, 1394 (9.2%) were
medical doctors, and 821 (5.4%) were paramedics or
nurses. More than half the respondents, (9036, 59.9%)
were married, and most (12,065, 80%) had attained post-
secondary education (university or college level of edu-
cation). Geographically, most respondents (10,678,
70.8%) were from the most populated western Libya. Re-
garding financial status, 6085 (40.3%) had an income of
< LYD1000, with 6514 (43.2%) between LYD1000–2500
(USD 1 is equivalent to LYD 4.46). About half the re-
spondents (6714, 44.5%) had financial difficulties.
Among study participants, 485 (3.2%) were infected

with COVID-19 at the time of the study, while 2000
(13.3%) had been previously infected. However, more
than half the participants, (8564, 56.8%) reported having
a family member or friend infected with COVID-19, and
5189 (34.4%) had lost a friend or family member to
COVID-19. Table 1 provides an overview of the study
characteristics and differences between the study
populations.

Perception of the COVID-19 pandemic and vaccination
concerns
Table 2 depicts the findings pertaining to the perception
of and concerns about COVID-19 component of the
study. Most participants believed that controlling the pan-
demic would be lengthy, while more than half had confi-
dence in the government’s and healthcare workers’ advice.
Some participants (6018, 39.9%) believed that the

number of COVID-19 cases was exaggerated, while 4015
(26.6%) agreed, and 4370 (29%) strongly agreed that the
COVID-19 vaccine will effectively control the disease,
together constituting a majority of participants. How-
ever, 8623 (57.2%) reported a shortage of child vaccina-
tions due to disruptions in healthcare services caused by
the pandemic.
Regarding the vaccine trust and safety, approximately

a third of study participants either agreed (2779, 18.4%)
or strongly agreed (3485, 23.1%) that receiving a safe
and trusted vaccine was possible. On the other hand,
most (10,803, 71.6%) believed there would be difficulties
in equitable and proper vaccine distribution. Interest-
ingly, almost a third of the participants either agreed
(2452, 16.3%) or strongly agreed (3127, 20.7%) with con-
cerns about serious vaccine complications. A total of
5861 (38.8%) reported their preferences for the Sputnik
V vaccine over other candidates. Significant differences
between study participant categories were identified, as
shown in Table 2.

Knowledge, attitude, and practice regarding the COVID-
19 pandemic
The respondents had adequate knowledge of COVID-19,
as shown in Table 3. Mean ± SD scores of knowledge,

attitude, and practice were 2.7 ± 1.1 (ranging from 0 to
5), 6.5 ± 1.03 (ranging from 2 to 8), and 7.25 ± 1.7 (ran-
ging from 0 to 10), respectively. Figure 2a, b, and c
summarize the distribution of knowledge, attitude, and
practice scores per participant category.
Among participants, 10,568 (70%) knew that using an

online chat system reduces the risk of COVID-19 infec-
tion, 12,072 (80%) considered using facemasks, and 9140
(60.6%) regarded COVID-19 to be a serious disease.
Regarding attitude, 5836 (38.7%) considered COVID-

19 to be man-made; this indicated a rise in conspiracy
theories, which was also present in 34.9% of the medical
students and 34.1% of the doctors, although lower than
the 39.6% of the general population. Among participants,
only 10,657 (70.6%) believed that local government pol-
icies would help reduce the spread of COVID-19. Most
participants (9574, 63.5%) did not consider herbal rem-
edies to be protective against COVID-19, and most ei-
ther agreed (2781, 18.4%) or strongly agreed (9530,
63.2%) that social distancing is a protective measure
against COVID-19.
The respondents were aware of the practical prevent-

ive and management steps of COVID-19. While 8479
(56.2%) reported that they would isolate themselves if
they showed COVID-19 symptoms, 12,854 (85.2%) re-
ported that they would isolate themselves and their fam-
ily members in case of COVID-19 exposure, and 9641
(63.9%) were aware of washing hands with soap and
water and using medical gloves to care for COVID-19
patients. Most (11,788, 78.1%) believed that funerals
should not be permitted. Of all participants, 12,331
(81.7%) engaged in only verbal social interactions with-
out close physical proximity, while 9473 (62.8%) were
aware of proper cough etiquette. Mask-wearing adher-
ence was reported by 10,268 (68.1%) of the participants.

Knowledge, attitude, and acceptance regarding the
COVID-19 vaccine
Overall, the mean ± SD scores for knowledge, attitude,
and acceptance were 2.35 ± 0.9 (ranging from 0 to 3),
3.2 ± 0.9 (ranging from 0 to 6), and 3.28 ± 1.7 (ranging
from 0 to 6), respectively. Figure 3a, b, and c summarize
the distribution of knowledge, attitude, and acceptance
scores per participant category. The respondents ac-
knowledged vaccines as essential for children’s health,
and 12,970 (86%) believed that vaccination could reduce
morbidity and mortality. This number was higher among
medical doctors (1220, 87.5%) and students (1528,
87.2%), and slighly lower among the general population
(9525, 85.7%). Furthermore, 14,205 (94.2%) believed that
finding an effective vaccine was possible and would re-
duce the COVID-19 burden. However, only 2246
(14.9%) believed that vaccination benefits outweighed
the risks. Regarding vaccine purchase and affordability,
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Table 1 Characteristics of study participants (n = 15,087)

Variables Total (%)
n = 15,
087

General
Population (%)
n = 11,120

Medical Students (%)
n = 1752

Physicians (%)
n = 1394

Paramedic (%)
n = 821

P-value

Age range (years) < 0.001*

18–30 8513
(56.4%)

5819 (52.3%) 1695 (96.7%) 531 (38.1%) 468 (57%)

31–40 4353
(28.9%)

3343 (30.1%) 50 (2.9%) 683 (49%) 277 (33.7%)

41–50 1546
(10.2%)

1354 (12.2%) 6 (0.3%) 132 (9.5%) 54 (6.6%)

> 50 675 (4.5%) 604 (5.4%) 1(0.1%) 48 (3.4%) 22 (2.7%)

Gender < 0.001*

Female 8860
(58.7%)

6144 (55.3%) 1244 (71%) 953 (68.4%) 519 (63.2%)

Male 6227
(41.3%

4976 (44.7%) 508 (29%) 441 (31.6%) 302 (36.8%)

Marital status

Married 9036
(59.9%)

6386 (57.4%) 1635 (93.3%) 579 (41.5%) 436 (53.1%) < 0.001*

Not married (Including widow and
divorce status)

6051
(40.1%)

4734 (42.6%) 117 (6.7%) 815 (58.5%) 385 (46.9%)

Education level < 0.001*

Elementary 53 (0.4%) 48 (0.4%) 0 (0%) 0 (0%) 0 (0%)

Middle school 326 (2.2%) 310 (2.8%) 0 (0%) 0 (0%) 3 (0.4%)

High school 2643
(17.5%)

2477 (22.3%) 0 (0%) 0 (0%) 72 (8.8%)

Post-secondary Studies 12,065
(80%)

8285 (74.5%) 1752 (100%) 1394 (100%) 746 (90.9%)

Geographical region < 0.001*

West 10,678
(70.8%)

7944 (71.4%) 1184 (67.6%) 1018 (73%) 532 (64.8%)

East 2025
(13.4%)

1412 (12.7%) 348 (19.9%) 176 (12.6%) 89 (10.8%)

South 676 (4.5%) 487 (4.4%) 67 (3.8%) 51 (3.7%) 71 (8.6%)

Center 1708
(11.3%)

1277 (11.5%) 153 (8.7%) 149 (10.7%) 129 (15.7%)

Monthly Income < 0.001*

< 1000 LYD 6085
(40.3%)

4560 (41%) 645 (36.8%) 476 (34.1%) 404 (49.2%)

1000–2500 LYD 6514
(43.2%)

4724 (42.5%) 770 (43.9%) 686 (49.2%) 334 (40.7%)

2500–4000 LYD 1680
(11.1%)

1235 (11.1%) 233 (13.3%) 150 (10.8%) 62 (7.6%)

> 4000 LYD 808 (5.4%) 601 (5.4%) 104 (5.9%) 82 (5.9%) 21 (2.6%)

Have financial difficulties < 0.001*

Yes 6714
(44.5%)

4948 (44.5%) 716 (10.7%) 627 (45%) 418 (50.9%)

No 8373
(55.5%)

6167 (55.5%) 1036 (59.1%) 767 (55%) 403 (49.1%)

Fixed monthly income < 0.001*

Yes 8289
(54.9%)

6297 (56.6%) 538 (30.7%) 932 (66.9%) 522 (63.9%)
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most participants (14,050, 93.1%) believed that the
COVID-19 vaccine should be provided for free, while
only 7272 (48.2%) would purchase it if available for sale.
For vaccine acceptance and efficacy, 12,006 (79.6%) re-

ported willingness to take the vaccine with an efficacy of
90% or more, 9143 (60.6%) with an efficacy of 70% or
more, and only 6212 (41.2%) with an efficacy of 50%.
However, most (12,957, 85.9%) reported that they would
encourage their parents to vaccinate. The flu vaccine is
an example of vaccine acceptance; only 2040 (13.5%) re-
ported uptake in the last 12 months, and 7082 (46.9%)
had planned to take it in the following phase. Table 4
presents the detailed responses to the questionnaire.
A univariate chi-square test and multivariate binomial

logistic regression were performed to determine the

association between acceptance of the COVID-19 vac-
cine and study variables, as shown in Table 5. For uni-
variate analysis, only marital status, geographical region,
whether currently infected with COVID-19, having a
family member infected with COVID-19, and having
family members or friends who died due to COVID-19
were statistically associated with acceptance of a vaccine
with an efficacy of 70% or more; p < 0.05.
For the binomial logistic regression model, medical

field or general population affiliation was not associated
with acceptance. Acceptance was statistically associated
with younger age groups, especially 31–40 years (OR =
1.3 [1.09, 1.55]) and 41–50 years (OR = 1.29, [1.09,
1.54]). However, having a family member or friend in-
fected with COVID-19 was positively associated with the

Table 1 Characteristics of study participants (n = 15,087) (Continued)

Variables Total (%)
n = 15,
087

General
Population (%)
n = 11,120

Medical Students (%)
n = 1752

Physicians (%)
n = 1394

Paramedic (%)
n = 821

P-value

No 6798
(45.1%)

4823 (43.4%) 1214 (69.3%) 462 (33.1%) 299 (36.4%)

Currently Infected with COVID-19 0.344

Yes 485 (3.2%) 369 (3.3%) 46 (2.6%) 48 (3.4%) 22 (2.7%)

No 14,602
(96.8%)

10,751(96.7%) 1706 (97.4%) 1346(96.6%) 799 (97.3%)

Previously infected with COVID-19 < 0.001*

Yes 2000
(13.3%)

1403 (12.6%) 230 (13.1%) 241 (17.3%) 126 (15.3%)

No 13,087
(86.7%)

9717 (87.4%) 1522 (86.9%) 1153(82.7%) 695 (84.7%)

Have a family member or friend infected with COVID-19? < 0.001*

Yes 8564
(56.8%)

6323 (56.9%) 908 (51.8%) 894 (64.1%) 439 (53.5%)

No 6523
(43.2%)

4797 (43.1%) 844 (48.2%) 500 (35.9%) 382 (46.5%)

Have family members or friends died due to COVID-19? 0.0508

Yes 5189
(34.4%)

3861 (34.7%) 586 (33.4%) 473 (33.9%) 269 (32.8%)

No 9898
(65.6%)

7259 (65.3%) 1166 (66.6%) 921 (66.1%) 552 (67.2%)

The main source of COVID-19 pandemic information? < 0.001*

World Health Organization (WHO) 4411
(29.2%)

2970 (26.7%) 628 (35.8%) 564 (40.5%) 249 (30.3%)

National Center for Disease Control
(NCDC)

3873
(25.7%)

2955 (26.6%) 385 (22%) 292 (20.9%) 241 (29.4%)

News and Media 1576
(10.4%)

1254 (11.3%) 130 (7.4%) 124 (8.9%) 68 (8.3%)

Internet and Social Media 4771
(31.6%)

3617 (32.5%) 549 (31.3%) 366 (26.3%) 239 (29.1%)

More than one source 201 (1.3%) 150 (1.3%) 23 (1.3%) 21 (1.5%) 7 (0.9%)

Other 255 (1.7%) 174 (1.6%) 37 (2.1%) 27 (1.9%) 17 (2.1%)

*Significant at P < 0.001
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Table 2 Perception toward the COVID-19 pandemic and vaccination concerns (n = 15,087)

Variables Total (%)
n = 15,087

General Population (%)
n = 11,120

Medical Students (%)
n = 1752

Physicians (%)
n = 1394

Paramedic (%)
n = 821

P-value

How long will it take to control the COVID19 pandemic with the current situation and facilities available? < 0.001*

2–6 months 1247 (8.3%) 965 (8.7%) 137 (7.8%) 79 (5.7%) 66 (8%)

4–6 months 2486 (16.5%) 1833 (16.5%) 330 (18.8%) 197 (14.1%) 126 (15.3%)

6–12 months 4385 (29.1%) 3180 (28.6%) 536 (30.6%) 443 (31.8%) 226 (27.5%)

More than 12 months 6969 (46.2%) 5142 (46.2%) 749 (24.8%) 675 (48.4%) 403 (49.1%)

How confident are you in the advice given by the government and health care providers? < 0.001*

Completely confident 5994 (39.7%) 4279 (38.5%) 725 (41.4%) 649 (46.6%) 341 (41.5%)

Fairly Confident 4866 (32.3%) 3563 (32%) 602 (34.4%) 461 (33.1%) 240 (29.2%)

Somewhat Confident 3111 (20.6%) 2380 (21.4%) 326 (18.6%) 230 (16.5%) 175 (21.3%)

Slightly Confident 618 (4.1%) 497 (4.5%) 54 (3.1%) 31 (2.2%) 36 (4.4%)

Not Confident at all 498 (3.3%) 401 (3.6%) 45 (2.6%) 23 (1.6%) 29 (3.5%)

Do you think that the numbers of the reported cases of COVID-19 are being exaggerated? < 0.001*

Yes 6018 (39.9%) 4614 (41.5%) 712 (40.6%) 351 (25.2%) 341 (41.5%)

No 5491 (36.4%) 3747 (33.7%) 667 (38.1%) 789 (56.6%) 288 (35.1%)

Maybe 3578 (23.7%) 2759 (24.8%) 373 (21.3%) 254 (18.2%) 192 (23.4%)

The COVID-19 vaccines, in general, will be useful in controlling the disease.? < 0.001*

Strongly agree 4370 (29%) 3326 (29.9%) 398 (22.7%) 402 (28.8%) 244 (29.7%)

Agree 4015 (26.6%) 2864 (25.8%) 508 (29%) 429 (30.8%) 214 (26.1%)

Neutral 5040 (33.4%) 3662 (32.9%) 679 (38.8%) 440 (31.6%) 259 (31.5%)

Disagree 909 (6%) 686 (6.2%) 102 (5.8%) 65 (4.7%) 56 (6.8%)

Strongly disagree 753 (5%) 582 (5.2%) 65 (3.7%) 58 (4.2%) 48 (5.8%)

There are a shortage and difficulty in obtaining children’s vaccines? < 0.001*

Yes 8623 (57.2%) 6316 (56.8%) 947 (54.1%) 837 (60%) 523 (63.7%)

No 1511 (10%) 1114 (10%) 141 (8%) 157 (11.3%) 99 (12.1%)

Maybe 4953 (32.8%) 3690 (33.2%) 664 (37.9%) 400 (28.7%) 199 (24.2%)

Receiving an authorized vaccine for the COVID-19 will be safe and trusty? < 0.001*

Strongly agree 3485 (23.1%) 2652 (23.8%) 331 (18.9%) 301 (21.6%) 201 (24.5%)

Agree 2779 (18.4%) 2003 (18%) 334 (19.1%) 316 (22.7%) 126 (15.3%)

Neutral 5820 (38.6%) 4209 (37.9%) 750 (42.8%) 545 (39.1%) 316 (38.5%)

Disagree 1428 (9.5%) 1064 (9.6%) 184 (10.5%) 108 (7.7%) 72 (8.8%)

Strongly disagree 1575 (10.4%) 1192 (10.7%) 153 (8.7%) 124 (8.9%) 106 (12.9%)

There will be difficulty distributing the COVID-19 vaccine equitably and adequately? < 0.001*

Yes 10,803 (71.6%) 7845 (70.5%) 1305 (74.5%) 1047 (75.1%) 606 (73.8%)

No 880 (5.8%) 660 (5.9%) 98 (5.6%) 66 (4.7%) 56 (6.8%)

Maybe 3404 (22.6%) 2615 (23.5%) 349 (19.9%) 281 (20.2%) 159 (19.4%)

In general, I am concerned about serious complications of the vaccines < 0.001*

Strongly agree 3127 (20.7%) 2356 (21.2%) 379 (21.6%) 216 (15.5%) 176 (21.4%)

Agree 2452 (16.3%) 1788 (16.1%) 294 (16.8%) 241 (17.3%) 129 (15.7%)

Neutral 5348 (35.4%) 3978 (35.8%) 618 (35.3%) 478 (34.3%) 274 (33.4%)

Disagree 2101 (13.9%) 1509 (13.6%) 260 (14.8%) 214 (15.4%) 118 (14.4%)

Strongly disagree 2059 (13.6%) 1489 (13.4%) 201 (11.5%) 245 (17.6%) 124 (15.1%)

Which of the following COVID-19 vaccine do you prefer to use in the future? < 0.001*

Pfizer and BioNTech 596 (4%) 408 (3.7%) 73 (4.2%) 83 (6%) 32 (3.9%)
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likelihood of vaccine acceptance (OR = 1.09 [1.02, 1.18]),
while having a friend or family member who died due to
COVID-19 was negatively associated with it (OR = 0.89
[0.84, 0.97]). Interestingly, with other multivariate logis-
tic regression models, being infected with COVID-19 at
the time of the study was negatively associated with vac-
cine acceptance (OR = 0.65, [0.53, 0.79]), while previous
contraction of COVID-19 was not statistically associated
with COVID-19 vaccine acceptance. There was no statis-
tical association between acceptance of COVID-19 vac-
cine and gender, monthly income, having financial
difficulty, having a fixed income, and being previously
infected with COVID-19.

Discussion
Availability and efficacy of the COVID-19 vaccine are
vital to successfully control the pandemic. Policymakers
and health authorities must ensure acceptance and trust
from both the community and healthcare workers be-
cause hesitation and delay may result in vaccination re-
fusal. This could lead to devastating effects in public
health and hinder the healthcare system’s ability to ac-
commodate the challenges of the pandemic. Our study
provided an overview of the acceptance and knowledge
of the COVID-19 vaccine by Libyan healthcare workers
and the general population.
In this nationwide study, we found an adequate level

of knowledge, attitude, and acceptance regarding
COVID-19 vaccinations. Approximately, 60.6% of the
study population were willing to receive the COVID-19
vaccine with an efficacy of 70% or more and 79.6% with
an efficacy of 90%. However, we did not find a statisti-
cally significant difference among the general population,
medical students, medical doctors, and paramedics. Ac-
cording to our results, the general public in Libya had a
clear understanding of COVID-19 and a favourable atti-
tude toward it. However, we discovered some issues in
the public’s understanding of COVID-19 and their ac-
tions in response to it. Approximately half of the partici-
pants (56.2%) were aware that isolation of themselves if
they have COVID-19 symptoms, putting them at risk of
disease exposure. Mask-wearing adherence was reported
among 68.1%, while 18.4% strongly agreed, and 63.2%
agreed, to social distancing as protective measures, indi-
cating social compliance with established guidelines of
physical distancing. However, this is less than previously

reported in China where 96.6% of the general public ad-
hered to wearing facemasks [33].
Although medical doctors and students showed higher

acceptance of the COVID-19 vaccination, this was not
statistically different among the general population,
medical students, and healthcare providers such as doc-
tors and nurses. This indicates that all populations prefer
vaccination, implying a general willingness to take the
vaccination even though acceptance was proportionally
related to vaccine efficacy.
Our study found that 71.6% believed COVID-19 vac-

cine distribution would be difficult, given the circum-
stances and challenges in Libya. We also found that
20.7% strongly agreed, and 16.3% agreed, with having
concerns about possible severe complications from the
vaccine. That said, doctors ranked the lowest for con-
cerns on vaccine complications wherein 15.5% strongly
agreed, and 17.3% agreed, to having such concerns,
which may trigger COVID-19 vaccine hesitation. Stron-
ger public health expert interventions and large-scale
population-based campaigns are needed to reduce such
hesitation and build public trust on this issue.
A global survey regarding COVID-19 vaccine accept-

ance in 19 countries with 13,426 respondents found that
acceptance varies between countries and income level,
with China having 90% and Russia, 55% potential public
acceptance of the vaccine [27]. They found that higher-
income participants were highly likely to accept the vac-
cine. However, our study did not find a statistically sig-
nificant difference between acceptance and income level.
Lazarus et al. [27] reported a high level of trust in gov-
ernment recommendations, slightly similar to our find-
ings wherein 39.7% were completely confident, and
32.3% fairly confident, in the government and healthcare
providers’ advice. Another study in April 2020 on 911
US adults found that 57.6% were willing to be vacci-
nated, while another study in May 2020 involving 5000
US participants found that 31.1% did not intend to be
vaccinated. In a recent study published in December
2020 of 1878 US individuals found that 52% were very
likely, and 27% somewhat likely, to receive COVID-19
vaccinations, while 7% would not take the vaccine [34].
A study conducted in Indonesia found that 93.3%

would accept a vaccine with an efficacy of 95%, while
67% would do so with a 50% efficacy, which is higher
than our findings wherein 79.6% would accept the

Table 2 Perception toward the COVID-19 pandemic and vaccination concerns (n = 15,087) (Continued)

Variables Total (%)
n = 15,087

General Population (%)
n = 11,120

Medical Students (%)
n = 1752

Physicians (%)
n = 1394

Paramedic (%)
n = 821

P-value

Sputnik V 5861 (38.8%) 4162 (37.4%) 682 (38.9%) 683 (49%) 334 (40.7%)

Oxford/AstraZeneca 1526 (10.1%) 1033 (9.3%) 170 (9.7%) 243 (17.4%) 80 (9.7%)

None of the above 7104 (47.1%) 5517 (49.6%) 827 (47.2%) 385 (27.6%) 375 (45.7%)
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Table 3 Knowledge, Attitude, and Practice toward COVID-19

Questions Total
(%)
n = 15,
087

General
Population
(%)
n = 11,120

Medical
Students (%)
n = 1752

Physicians (%)
n = 1394

Paramedic
(%) n = 821

P-value

1. Knowledge

1.1 Which of the following liquids is recommended for disinfecting surfaces that have come in contact with COVID-19
patients?

< 0.001*

Warm water 511
(3.4%)

407 (3.7%) 51 (2.9%) 26 (1.9%) 27 (3.3%)

25% Alcohol 893
(5.9%)

735 (6.6%) 76 (4.3%) 41 (2.9%) 41 (5%)

70% Alcohol 7179
(47.6%)

4875 (43.8%) 984 (56.2%) 880 (63.1%) 440 (53.6%)

95% Alcohol 6504
(43.1%)

5103 (45.9%) 641 (36.6%) 447 (32.1%) 313 (38.1%)

1.2 The probability of contracting SARS-CoV-2 infection is lower in the case of: < 0.001*

Talking to an infected person with no social distancing 4127
(27.4%)

3223 (29%) 340 (19.4%) 276 (19.8%) 288 (35.1%)

Sleep with an infected person 392
(2.6%)

312 (2.8%) 34 (1.9%) 25 (1.8%) 21 (2.6%)

Online video chat 10,568
(70%)

7585 (68.2%) 1378 (78.7%) 1093 (78.4%) 512 (62.4%)

1.3 Have you ever been taught how to wear and take-off the facemask according to international safety standards? < 0.001*

Yes 12,072
(80%)

8691 (78.2%) 1475 (84.2%) 1214 (87.1%) 692 (84.3%)

No 3015
(20%)

2429 (21.8%) 277 (15.8%) 180 (12.9%) 129 (15.7%)

1.4 Do you think COVID19-positive women are safe to breastfeed their babies? < 0.001*

Yes 2740
(18.2%)

1767 (15.9%) 285 (16.3%) 509 (36.5%) 179 (21.8%)

No 6600
(43.7%)

4930 (44.3%) 881 (50.3%) 447 (32.1%) 342 (41.7%)

I do not know 5747
(38.1%)

4423 (39.8%) 586 (33.4%) 438 (31.4%) 300 (36.5%)

1.5 Do you think COVID-19 is a severe disease that may cause severe complications? < 0.001*

Yes 9140
(60.6%)

6660 (59.9%) 1017 (58%) 968 (69.4%) 495 (60.3%)

No 1825
(12.1%)

1341 (12.1%) 249 (14.2%) 131 (9.4%) 104 (12.7%)

I do not know 4122
(27.3%)

3119 (28%) 486 (27.7%) 295 (21.2%) 222 (27%)

2. Attitude

2.1 The Novel Corona Virus is undoubtedly human-made to implement particular agendas? < 0.001*

Yes 5836
(38.7%)

4404 (39.6%) 612 (34.9%) 476 (34.1%) 344 (41.9%)

No 3227
(21.4%)

2258 (20.3%) 453 (25.9%) 345 (24.7%) 171 (20.8%)

Maybe 6024
(39.9%)

4458 (40.1%) 687 (39.2%) 573 (41.4%) 306 (37.3%)

2.2 Do you think that the local governmental policies would help reduce the spread of the SARS-CoV-2 virus? < 0.001*

Yes 4430
(29.4%)

3325 (29.9%) 479 (27.3%) 360 (25.8%) 266 (32.4%)

No 10,657
(70.6%)

7795 (70.1%) 1273 (72.7%) 1034 (74.2%) 555 (67.6%)
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Table 3 Knowledge, Attitude, and Practice toward COVID-19 (Continued)

Questions Total
(%)
n = 15,
087

General
Population
(%)
n = 11,120

Medical
Students (%)
n = 1752

Physicians (%)
n = 1394

Paramedic
(%) n = 821

P-value

2.3 Do you believe maintaining a social distance from COVID19 suspected and confirmed cases would negatively impact their
psychology?

< 0.001*

Yes 6191
(41%)

4456 (40.1%) 811 (46.4%) 574 (41.2%) 350 (42.6%)

No 8896
(59%)

6664 (59.9%) 941 (53.7%) 820 (58.8%) 471 (57.4%)

2.4 Do you think you are not at risk of contracting the COVID-19 because your immunity is strong, and you do not need to fol-
low any precautionary measures?

< 0.001*

Yes 1401
(9.3%)

1112 (10%) 141 (8%) 57 (4.1%) 91 (11.1%)

No 13,686
(90.7%)

10,008 (90%) 1611 (92%) 1337 (95.9%) 730 (88.9%)

2.5 Do you believe that the traditional remedies (i.e., herbs) may protect from infectious diseases such as the COVID-19? < 0.001*

Yes 5513
(36.5%)

4293 (38.6%) 588 (33.6%) 329 (23.6%) 303 (36.9%)

No 9574
(63.5%)

6827 (61.4%) 1164 (66.4%) 1065 (76.4%) 518 (63.1%)

2.6 Should family members take care of their COVID-19 patients to reduce the risk of transmitting the infection to a single
person?

< 0.001*

Yes 3599
(23.9%)

2796 (25.1%) 422 (24.1%) 213 (15.3%) 168 (20.5%)

No 11,488
(76.1%)

8324 (74.9%) 1330 (75.9%) 1181 (84.7%) 653 (79.5%)

2.7 To which extent You agree that physical distancing can protect you and your family from contracting COVID-19 disease? < 0.001*

Strongly agree 9530
(63.2%)

6958 (62.6%) 1031 (58.8%) 1009 (72.4%) 532 (64.8%)

Agree 2781
(18.4%)

2031 (18.3%) 373 (21.3%) 227 (16.3%) 150 (18.3%)

Neutral 1982
(13.1%)

1503 (13.5%) 266 (15.2%) 117 (8.4%) 96 (11.7%)

Disagree 412
(2.7%)

328 (2.9%) 42 (2.4%) 21 (1.5%) 21 (2.6%)

Strongly disagree 382
(2.5%)

300 (2.7%) 40 (2.3%) 20 (1.4%) 22 (2.7%)

2.8 Do you think that following precautionary measures on a personal-level would help the community fight against the
COVID-19 pandemic?

0.058

Yes 14,527
(96.3%)

10,681
(96.1%)

1693 (96.6%) 1355 (97.2%) 798 (97.2%)

No 560
(3.7%)

439 (3.9%) 59 (3.4%) 39 (2.8%) 23 (2.8%)

3. Practice

3.1 In case you have had contact with the COVID-19 case in the last 2 weeks, and you then have felt feverish or shortness of
breath, which of the following steps should you do?

< 0.001*

Inform NCDC 2192
(14.5%)

1658 (14.9%) 208 (11.9%) 186 (13.3%) 140 (17.1%)

Inform family and friends. 4416
(29.3%)

3137 (28.2%) 591 (33.7%) 464 (33.3%) 224 (27.3%)

Isolate myself 8479
(56.2%)

6325 (56.9%) 953 (54.4%) 744 (53.4%) 457 (55.7%)
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Table 3 Knowledge, Attitude, and Practice toward COVID-19 (Continued)

Questions Total
(%)
n = 15,
087

General
Population
(%)
n = 11,120

Medical
Students (%)
n = 1752

Physicians (%)
n = 1394

Paramedic
(%) n = 821

P-value

3.2 What should you do if you have been exposed to the COVID-19, and you only informed later on? < 0.001*

Isolate yourself and your family 12,854
(85.2%)

9511 (85.5%) 1525 (87%) 1150 (82.5%) 668 (81.4%)

Put on a face mask 1051
(7%)

734 (6.6%) 109 (6.2%) 119 (8.5%) 89 (10.8%)

Leave home only in urgent situations 1182
(7.8%)

875 (7.9%) 118 (6.7%) 125 (9%) 64 (7.8%)

3.3 Which of the following steps should you follow to take care of a family member who has been in contact with a case
infected with SARS-CoV-2?

< 0.001*

Keep him/ her in an isolated room with all windows
closed to prevent the transmission of infection

3260
(21.6%)

2529 (22.7%) 395 (22.5%) 175 (12.6%) 161 (19.6%)

Cleaning his personal items such as bedding and
clothes on a daily basis

1929
(12.8%)

1508 (13.6%) 171 (9.8%) 136 (9.8%) 114 (13.9%)

Allowing friends and relatives to visit him/ her but only
individually, not in groups

257
(1.7%)

211 (1.9%) 24 (1.4%) 7 (0.5%) 15 (1.8%)

Washing hands with soap and water and use medical
gloves while caring for him/her

9641
(63.9%)

6872 (61.8%) 1162 (66.3%) 1076 (77.2%) 531 (64.7%)

3.4 Which of the following measures should be undertaken to deal with the corpse of a patient who died from COVID-19? < 0.001*

Washing and depositing the deceased is considered
safe and must be allowed to respect the relatives and
friends.

634
(4.2%)

512 (4.6%) 59 (3.4%) 32 (2.3%) 31 (3.8%)

Funerals should not be allowed at all 11,788
(78.1%)

8683 (78.1%) 1337 (76.3%) 1105 (79.3%) 663 (80.8%)

Funerals are only permitted under strict precautionary
policies

2665
(17.7%)

1925 (17.3%) 356 (20.3%) 257 (18.4%) 127 (15.5%)

3.5 What is the best method to clean your hands? < 0.001*

Wash hands only with water 226
(1.5%)

181 (1.6%) 20 (1.1%) 14 (1%) 11 (1.3%)

Wash hands with soap and water 9246
(61.3%)

6723 (60.5%) 1005 (57.4%) 1003 (72%) 515 (62.7%)

Wash hands with a disinfectant hand wash 5615
(37.2%)

4216 (37.9%) 727 (41.5%) 377 (27%) 295 (36%)

3.6 How do you greet your colleagues at work or at school? < 0.001*

By shaking hands 2350
(15.6%)

1789 (16.1%) 362 (20.7%) 99 (7.1%) 100 (12.2%)

By Hugging each other 406
(2.7%)

296 (2.7%) 85 (4.9%) 8 (0.06%) 17 (2.1%)

Only verbal greeting 12,331
(81.7%)

9035 (81.3%) 1305 (74.5%) 1287 (92.3%) 704 (85.7%)

3.7 When are you going to cough or sneeze? < 0.001*

I usually Sneeze and cough into my hand palms 3208
(21.3%)

2464 (22.2%) 331 (18.9%) 228 (16.4%) 185 (22.5%)

I usually sneeze and cough into my elbow 9473
(62.8%)

6769 (60.9%) 1136 (64.8%) 1043 (74.8%) 525 (63.9%)

I prevent myself from coughing/sneezing 811
(5.4%)

615 (5.5%) 120 (6.8%) 42 (3%) 34 (4.1%)

Cough / sneeze freely and without covers, because
viruses do not live outside the body

1595
(10.6%)

1272 (11.4%) 165 (9.4%) 81 (5.8%) 77 (9.4%)

3.8 Do you practice social distancing, especially when dealing with people who express symptoms of a cold or a fever? < 0.001*

Yes 13,684 10,037 1566 (89.4%) 1321 (94.8%) 760 (92.6%)
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COVID-19 vaccine with a 95% efficacy and 60.6% with a
50% efficacy [30]. Another study conducted involving
the Saudi Arabian general population found that 64.7%
were willing to take the vaccine [35]. The latest systemic
review of recent literature on the general populations of
33 countries found that vaccination acceptance varies
based on geographical locations and income levels.
There is low acceptance in countries such as Kuwait
(23.6%) and Jordan (28.4%), moderate to half acceptance
in countries such as Italy (53.7%), Poland (56.3%), and
Russia (54.9%). By contrast, some countries exhibited
high acceptance, especially in east Asia, such as
Indonesia (93.3%), China (91.3%), and Malaysia (94.3%).
This suggests that vaccine acceptance should be encour-
aged and increased to achieve the population-based im-
munity needed to control the pandemic.
Only 14.9% of our study participants reported that

vaccine benefits outweighed the risks, and only 48.2%
reported their willingness to buy the vaccine if avail-
able for sale. Concerns and hesitation regarding
COVID-19 vaccination safety as well as public trust
issues may hinder vaccination intake among the gen-
eral public and healthcare workers. Therefore, public
immunization programs and educational campaigns
about the vaccine’s importance should be designed to
increase public trust, remove financial and social bar-
riers, alleviate the public health issues, and boost trust
and vaccine intake.
Interestingly, our study revealed 38.7% of the partici-

pants believed conspiracy theories that COVID-19 is a
man-made viral disease. The general population showed
a higher percentage in this belief (39.6%) than doctors
(34.1%). However, despite doctors possessing greater
knowledge about the virus, they still believe in this con-
spiracy theory.

Therefore, the government and public health experts
must take the necessary measures according to the local
culture to achieve higher vaccination acceptance and en-
courage positive intention toward COVID-19 vaccin-
ation. An educational framework must also be produced
for the general population conveying the risks of vaccine
delay or avoidance as it can then reduce governmental
efforts to control the pandemic. Ultimately, a transpar-
ent educational and social campaign portraying social
benefits of vaccination is critical to alleviate the detri-
mental pandemic effects [36, 37].
This study provides insightful information on educa-

tional awareness about COVID-19 infection and vaccin-
ation that can be implemented via an applicable
framework of governmental public health efforts. Health
literacy and awareness greatly influence intention to act
upon health recommendations, which is crucial to avoid
such negative consequences of the pandemic, such as
waste disposal of protective gear and restrictive hygienic
practices aimed to reduce the COVID-19 public health
burden [38, 39]. Therefore, building health literacy
through a social and educational framework is needed to
prepare individuals for difficult situations such as pan-
demics to be socially responsible and to assure successful
vaccination campaigns among the general population [40].
Based on our knowledge, this is the first study con-

ducted in the African region, which is still suffering from
the consequences of the first COVID-19 wave due to an
unprepared healthcare system. This resulted in high
mortality and complications among the African popula-
tion, recording the highest intensive care mortality in
the world (48.2% mortality rate after 30 days critical care
admission) [41]. African countries, such as Libya, suffer
from a shortage of personal protective equipment, low
availability of mechanical ventilators, a lack of training

Table 3 Knowledge, Attitude, and Practice toward COVID-19 (Continued)

Questions Total
(%)
n = 15,
087

General
Population
(%)
n = 11,120

Medical
Students (%)
n = 1752

Physicians (%)
n = 1394

Paramedic
(%) n = 821

P-value

(90.7%) (90.3%)

No 1403
(9.3%)

1083 (9.7%) 186 (10.6%) 73 (5.2%) 61 (7.4%)

3.9 Do you routinely wear a face mask when you go out? < 0.001*

Yes 10,268
(68.1%)

7306 (65.7%) 1279 (73%) 1115 (80%) 568 (69.2%)

No 4819
(31.9%)

3814 (34.3%) 473 (27%) 279 (20%) 253 (30.8%)

3.10 Do you perform the protective measures, including social distancing, to protect yourself from getting the COVID-19? < 0.001*

Yes 11,658
(77.3%)

8472 (76.2%) 1344 (76.7%) 1186 (85.1%) 656 (79.9%)

No 3429
(22.7%)

2648 (23.8%) 408 (23.3%) 208 (14.9%) 165 (20.1%)
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Fig. 2 a Knowledge toward COVID-19 Pandemic According to Type of Participants. b. Attitude toward COVID-19 Pandemic According to Type of
Participants. c. Practice toward COVID-19 Pandemic According to Type of Participants
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Fig. 3 a. Knowledge about COVID-19 Vaccine According to Type of Participants. b Attitude about COVID-19 Vaccine According to Type of Participants.
c Practice about COVID-19 Vaccine According to Type of Participants
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Table 4 Knowledge, Attitude, and Acceptance of COVID-19 vaccine

Questions Total (%)
n = 15,087

General
Population (%)
n = 11,120

Medical Students (%)
n = 1752

Physicians (%)
n = 1394

Paramedic (%)
n = 821

P-value

1. Knowledge

1.1 I think vaccines are important for the health of children? 0.001

Yes 12,584
(83.4%)

9229 (83%) 1467 (83.7%) 1210 (86.8%) 678 (82.6%)

No 875 (5.8%) 690 (6.2%) 81 (4.6%) 58 (4.2%) 46 (5.6%)

I do not know / I do not
have children

1628
(10.8%)

1201 (10.8%) 204 (11.6%) 126 (9%) 97 (11.8%)

1.2 Being vaccinated against infectious diseases reduces the morbidity and mortality rates of individuals? 0.002

Yes 12,970
(86%)

9525 (85.7%) 1528 (87.2%) 1220 (87.5%) 697 (84.9%)

No 849 (5.6%) 665 (6%) 67 (3.8%) 60 (4.3%) 57 (6.9%)

I do not know 1268
(8.4%)

930 (8.4%) 157 (9%) 114 (8.2%) 67 (8.2%)

1.3 Usually, vaccination against infectious diseases is protective and improving the quality of life, especially for people with
low immunity and those who suffer from chronic diseases?

< 0.001*

Yes 9881
(65.5%)

7123 (64.1%) 1129 (64.4%) 1075 (77.1%) 554 (67.5%)

No 1572
(10.4%)

1254 (11.3%) 172 (9.8%) 64 (4.6%) 82 (10%)

I do not know 3634
(24.1%)

2743 (24.7%) 451 (25.7%) 255 (18.3%) 185 (22.5%)

2. Attitude

2.1 it is possible to find an effective vaccine that could protect against the COVID-19? 0.002

Yes 14,205
(94.2%)

10,470(94.2%) 1670 (95.3%) 1314 (94.3%) 751 (91.5%)

No 882 (5.8%) 650 (5.8%) 82 (4.7%) 80 (5.7%) 70 (8.5%)

2.2 If an effective vaccine was found, do you think it could be readily available for everyone? < 0.001*

Yes 4075 (27%) 3057 (27.5%) 393 (22.4%) 390 (28%) 235 (28.6%)

No 11,012
(73%)

8063 (72.5%) 1359 (77.6%) 1004 (72%) 586 (71.4%)

2.3 The benefits of vaccines usually outweigh the risks? < 0.001*

Yes 2246
(14.9%)

1696 (15.2%) 266 (15.2%) 145 (10.4%) 139 (16.9%)

No 8675
(57.5%)

6315 (56.8%) 971 (55.4%) 923 (66.2%) 466 (56.8%)

I do not know 4166
(27.6%)

3109 (28%) 515 (29.4%) 326 (23.4%) 216 (26.3%)

2.4 Do you think the COVID-19 vaccine should be afforded to everyone for free? < 0.001*

Yes 14,050
(93.1%)

10,355(93.1%) 1616 (92.2%) 1331 (95.5%) 748 (91.1%)

No 1037
(6.9%)

765 (6.9%) 136 (7.8%) 63 (4.5%) 73 (8.9%)

2.5 If the COVID-19 vaccine is available for sale, would you buy it? 0.005

Yes 7272
(48.2%)

5344 (48.1%) 820 (46.8%) 709 (50.9%) 399 (48.6%)

No 2456
(16.3%)

1789 (16.1%) 270 (15.4%) 250 (17.9%) 147 (17.9%)

Maybe 5359
(35.5%)

3987 (35.9%) 662 (37.8%) 435 (31.2%) 275 (33.5%)
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for healthcare providers, high psychological and mental
stress, and a scarcity of governmental support for
COVID-19 facilities [6, 42].
This study has the following strengths. First, it col-

lected detailed and complete data with a large sample
size and 15,087 responses. Second, two tools assessed
knowledge, attitudes, and practices pertaining to the
COVID-19 pandemic as well as knowledge, attitudes,
and acceptance regarding COVID-19 vaccines, ad-
equately covering the general population, medical stu-
dents, and healthcare workers such as doctors and

paramedics. It also compared the responses to identify
differences. Finally, it provided an initial report from the
African region involving a country within a limited set-
ting. Thus, it provides valuable data for policymakers to
plan vaccination programs and tackle the challenges
identified in the study.
The study has some limitations. First, the cross-

sectional survey method may not able to draw a conclu-
sion and strong association; thus, there is further longi-
tudinal studies are needed. Second, online survey
distribution may have missed people from older age

Table 4 Knowledge, Attitude, and Acceptance of COVID-19 vaccine (Continued)

Questions Total (%)
n = 15,087

General
Population (%)
n = 11,120

Medical Students (%)
n = 1752

Physicians (%)
n = 1394

Paramedic (%)
n = 821

P-value

2.6 If you have children, have any of your children ever received a vaccine supposed to protect against diseases that occur
during childhood?

< 0.001*

Yes 5965
(39.5%)

4506 (40.5%) 289 (16.5%) 776 (55.7%) 394 (48%)

No 580 (3.8%) 457 (4.1%) 44 (2.5%) 43 (3.1%) 36 (4.4%)

I do not have children 8542
(56.6%)

6157 (55.4%) 1419 (81%) 575 (41.2%) 391 (47.6%)

3. Acceptance

3.1 If a COVID-19 vaccine is available with an efficacy of 95%, would you be a candidate for receiving all shots? 0.204

Yes 12,006
(79.6%)

8832 (79.4%) 1393 (79.5%) 1138 (81.6%) 643 (78.3%)

No 3081
(20.4%)

2288 (20.6%) 359 (20.5%) 256 (18.4%) 178 (21.7%)

3.2 If a COVID-19 vaccine is available with an efficacy of 70%, would you be a candidate for receiving the vaccine? 0.171

Yes 9143
(60.6%)

6768 (60.9%) 1070 (61.1%) 806 (57.8%) 499 (60.8%)

No 5944
(39.4%)

4352 (39.1%) 682 (38.9%) 588 (42.2% 322 (39.2%)

3.3 If a COVID-19 vaccine is available with an efficacy of 50%, would you be a candidate for receiving the vaccine? < 0.001*

Yes 6212
(41.2%)

4660 (41.9%) 744 (42.5%) 494 (35.4%) 314 (38.2%)

No 8875
(58.8%)

6460 (58.1%) 1008 (57.5%) 900 (64.6%) 507 (61.8%)

3.4 If a COVID-19 vaccine was available with the desired efficacy, would you encourage your parents to get the vaccine? 0.135

Yes 12,957
(85.9%)

9542 (85.8%) 1495 (85.3%) 1224 (87.8%) 696 (84.8%)

No 2130
(14.1%)

1578 (14.2%) 257 (14.7%) 170 (12.2%) 125 (15.2%)

3.5 Did you receive the seasonal flu shot in the last 12months? < 0.001*

Yes 2040
(13.5%)

1412 (12.7%) 199 (11.4%) 290 (20.8%) 139 (16.9%)

No 13,047
(86.5%)

9708 (87.3%) 1553 (88.6%) 1104 (79.2%) 682 (83.1%)

3.6 Are you planning to receive a seasonal flu vaccine in the next year? < 0.001*

Yes 7082
(46.9%)

5161 (46.4%) 718 (41%) 769 (55.2%) 434 (52.9%)

No 8005
(53.1%)

5959 (53.6%) 1034 (59%) 625 (44.8%) 387 (47.1%)
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Table 5 Association between acceptance to receive COVID-19 vaccine with 70% efficacy and study characteristics

Variables Total (%)
n = 15,087

Accept to
receive
COVID-19
vaccine

Do not
accept to
receive
COVID-19
vaccine

p-value Odds
Ratio

95% CI for
Odds Ration

P-value

Lower Upper

Population Characteristic 15,087 9143
(60.6%)

5944
(39.4%)

0.171

General population 11,120
(73.7%)

6768 (74%) 4352
(73.2%)

1.00
(ref)

0.14

Medical students 1752 (11.6%) 1070
(11.7%)

682 (11.5% 1.03 0.88 1.19 0.71

Physician 1394 (9.2%) 806 (8.8%) 588 (9.9%) 1.07 0.89 1.27 0.45

Paramedic 821 (5.4%) 499 (5.5%) 322 (5.4%) 0.91 0.76 1.08 0.27

Age range (years) 0.060

18–30 8513 (56.4%) 5159
(56.4%)

3354
(56.4%)

1.00
(ref)

0.01*

31–40 4353 (28.9%) 2678
(29.3%)

1675
(28.2%)

1.3 1.09 1.55 0.003*

41–50 1546 (10.2%) 927 (10.1%) 619 (10.4%) 1.29 1.09 1.54 0.002*

> 50 675 (4.5%) 379 (4.1%) 296 (5%) 1.18 0.98 1.42 0.08*

Gender 0.349

Female 8860 (58.7%) 5397 (59%) 3463
(58.3%)

1.00
(ref)

Male 6227 (41.3% 3746 (41%) 2481
(41.7%)

1.04 0.97 1.12 0.23

Marital status 0.032*

Married 9036 (59.9%) 3730
(40.8%)

2321 (39%) 1.00
(ref)

Not married (Including widow and divorce status) 6051 (40.1%) 5413
(59.2%)

3623 (61%) 0.85 0.78 0.93 <
0.001**

Education level 0.337

Elementary 53 (0.4%) 30 (0.3%) 18 (0.3) 1.00
(ref)

0.32

Middle school 326 (2.2%) 191 (2.1%) 122 (2.1%) 1.09 0.61 1.98 0.76

High school 2643 (17.5%) 1585
(17.3%)

964 (16.2%) 1.03 0.81 1.29 0.83

Post-secondary Studies 12,065 (80%) 7337
(80.2%)

4840
(81.4%)

1.09 0.99 1.2 0.06

Geographical region < 0.001**

West 10,678
(70.8%)

6346
(69.4%)

4332
(72.9%)

1.00
(ref)

<
0.001**

East 2025 (13.4%) 1280 (14%) 745 (12.5%) 0.86 0.78 0.96 0.009

South 676 (4.5%) 438 (4.8%) 238 (40%) 1.01 0.88 1.15 0.85

Center 1708 (11.3%) 1079
(11.8%)

629 (10.6%) 0.032* 1.07 0.89 1.29 0.45

Monthly Income

< 1000 LYD 6085 (40.3%) 3768
(41.2%)

2317 (39%) 1.00
(ref)

0.19

1000–2500 LYD 6514 (43.2%) 3900
(42.7%)

2614 (44%) 1.02 0.87 1.18 0.81

2500–4000 LYD 1680 (11.1%) 984 (10.8%) 696 (11.7%) 0.95 0.82 1.11 0.56

> 4000 LYD 808 (5.4%) 491 (5.4%) 317 (5.3%) 0.38 0.91 0.77 1.08 0.31
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groups or specific lower socioeconomic classes that may
not have access to the Internet. This might potentially
impact the generalizability of the results. Third, the
study was conducted in African countries with specific
circumstances, limiting the results’ international
generalizability. However, we obtained similar findings
to recently published studies from other countries. Fi-
nally, perceived acceptance based on the survey may not
reveal true acceptance of the vaccine in reality. Thus,
interpreting results to actuality must be done cautiously.

Conclusion
Our study demonstrated the knowledge, attitudes, and
practices pertaining to the COVID-19 pandemic and
COVID-19 vaccine-related knowledge, attitudes, and

acceptance in the Libyan population during the ongoing
pandemic. The current study was able to provide a
thorough review of Libyans’ understanding, attitudes,
and practices regarding COVID-19. According to the
results, Libyans have an adequate degree of know-
ledge and awareness about COVID-19 and are gener-
ally optimistic about resolving the pandemic.
Addressing the public concerns, raising awareness
about COVID-19 vaccination as a disease-control
method, addressing conspiracy theories, reducing hesi-
tation toward vaccination, and increasing efforts to-
ward to provide vaccines in countries with limited
resources, such as Libya and other African regions, to
prevent further deterioration of general public health
due to COVID-19 is imperative.

Table 5 Association between acceptance to receive COVID-19 vaccine with 70% efficacy and study characteristics (Continued)

Variables Total (%)
n = 15,087

Accept to
receive
COVID-19
vaccine

Do not
accept to
receive
COVID-19
vaccine

p-value Odds
Ratio

95% CI for
Odds Ration

P-value

Lower Upper

Have financial difficulties

Yes 6714 (44.5%) 4095
(44.8%)

2619
(44.1%)

1.01 0.94 1.08 0.87

No 8373 (55.5%) 5048
(55.2%)

3325
(55.9%)

0.28 1.00
(ref)

Fixed monthly income

Yes 8289 (54.9%) 4991
(54.6%)

3298
(55.5%)

1.03 0.96 1.11 0.41

No 6798 (45.1%) 4125
(45.4%)

2646
(44.5%)

< 0.001* 1.00
(ref)

Currently Infected with COVID-19

Yes 485 (3.2%) 339 (3.7%) 146 (2.5%) 0.65 0.53 0.79 <
0.001**

No 14,602
(96.8%)

8804
(96.3%)

5798
(97.5%)

0.732 1.00
(ref)

Previously infected with COVID-19

Yes 2000 (13.3%) 1219
(13.3%)

781 (13.1%) 1.01 0.9 1.11 0.97

No 13,087
(86.7%)

7924
(86.7%)

5163
(86.9%)

1.00
(ref)

Have a family member or friend infected with COVID-
19?

0.04*

Yes 8564 (56.8%) 5130
(56.1%)

3434
(57.8%)

1.09 1.02 1.18 0.01*

No 6523 (43.2%) 4013
(43.9%)

2510
(42.2%)

1.00
(ref)

Have a family member or friends died due to COVID-
19?

0.024*

Yes 5189 (34.4%) 3209
(35.1%)

1980
(33.3%)

0.89 0.84 0.97 0.004*

No 9898 (65.6%) 5934
(64.9%)

3964
(66.7%)

1.00
(ref)

*Significant at P < 0.05
**Significant at P < 0.001
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