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Introduction

As early as 1958, monkeypox virus (MPXV) was 
isolated and identified in monkeys suffering from 
a vesicular disease during their transportation from 
Singapore to Denmark for research purposes [1]. The 
first case of human monkeypox (MPX) was identified 
during the smallpox eradication campaign in the 1970s 
in a 9-year-old child suspected of having smallpox [2] 
and, since then, MPX human cases were identified in 11 
African countries [3, 4] with several thousands of cases 
to date [5], and, hence, these countries are recognized as 
an endemic source of MPX. This led to the emergence 
of two distinct clades of monkeypox virus (MPXV): the 
West African and the Congo Basin, with viruses of the 
latter being the most virulent [6].
MPXV belongs to the genus Orthopoxvirus as it 
is a lipoprotein membrane enveloped double helix 
DNA virus  [3, 4, 7]. It is similar to other viruses of 
orthopoxviruses genus in terms of human infection: 
variola major virus (smallpox virus), cowpox virus 
(vaccinia), and variola minor virus (Variola alastrim) [7]. 
The original source of this virus is wild animals and 

transmission to humans can occur in two pathways: 
animal-to-human pathway (zoonotic transmission in 
endemic countries) and human-to-human pathway (in 
both, endemic and non-endemic countries) [7].
Clinically, MPX is similar to smallpox [8, 9] but 
rather more moderate [10]. They are differentiated 
from each other by swollen lymph nodes in 90% of 
MPX cases [7], specifically in the neck, the groin and 
submandibular areas  [7]. The case fatality ratio of 
monkeypox has historically ranged from 0 to 11% in 
the general population and has been higher among 
young children. In recent times, the case fatality ratio 
has been around 3-6%. [3, 7], mostly within the second 
week of infection  [9]. However, infections with the 
West African type of MPXV, in this current outbreak, 
are rarely fatal and over 99% of infected people are 
likely to survive [10]. The incubation period of MPXV, 
during which symptoms start to appear, is between 
5 to 21 days  [7] and symptoms last from 2 weeks to 
4 weeks. Most of the early symptoms are rather non-
specific ranging between shivers, headaches, fainting, 
backaches, and myodynia, and later to rash, fever, 
restlessness, and lymphadenopathy [7,  9]. Until now. 
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Summary

Introduction. Monkeypox is a currently re-emerging disease in 
the world and several cases have been detected in Lebanon. For 
this reason, an assessment of the knowledge and attitude of the 
Lebanese population towards monkeypox and smallpox or monk-
eypox vaccines had to be done. 
Methods. A cross-sectional study was conducted using a ques-
tionnaire developed from previous literature among a sample of 
Lebanese residents. It recorded the sociodemographic character-
istics and comorbidities of the participants and analyzed the pat-
terns of knowledge and attitudes in Lebanon.
Results. Among 493 participants, it was found that there is a 
generally low knowledge of and an average attitude toward 
monkeypox. However, knowledge is better with higher educa-

tional levels, COVID-19 vaccination, and residency in the south 
of Lebanon and poorer with marriage and residency in Beirut. 
Attitude is better in females but poorer with higher educational 
levels. Several other effectors have been devised too. As for vac-
cination, taking the smallpox vaccine as a proactive measure is 
predicted with previous COVID-19 vaccination and better atti-
tude but not in the residents of the north of Lebanon and married 
Lebanese residents. Higher educational levels and a better atti-
tude were positive predictions of taking the monkeypox vaccine 
whenever it is developed.
Conclusion. This study revealed low level of knowledge and atti-
tude towards monkeypox and its vaccines, which can be a rich 
resource when proactive measures are developed.
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Smallpox vaccine has been used against MPX due to the 
similarities between their viruses and the likelihood of 
some effect [11].
Confirmed in May 6, 2022, the first cluster of MPX 
outbreak in a non-endemic country was identified in 
the United Kingdom, originated from a British resident 
coming back from an endemic country suggesting a 
cluster of transmission that has gone unnoticed in endemic 
countries [12]. Later in May 21, this disease spread into 
13 non-endemic countries and to 15 in May 22 [13]. As 
of 8th of June, 2022, there was a total of 23.276 cases of 
MPX in countries with no reports of previous encounters 
and only 344 cases in endemic countries  [14], and on 
the 7th of February, 2023, there has been detected 85,645 
confirmed cases in 110 countries [15]. The majority of 
these cases belong to young men between 25 and 35 years 
old, many of which identify themselves as homosexual 
or bisexual [16, 17]. This global outbreak is one of the 
largest in history with large transmission chains from 
endemic to non-endemic countries. 26 cases have been 
reported in Lebanon according to the Centers for Disease 
Control and Prevention (CDC) statistics [14].
Within the coming months, the magnitude of the global 
outbreak will be clarified. This urges a quick and 
proactive action against the monkeypox outbreak, and 
the most important measure to start with is a knowledge 
and attitude (KA) assessment in Lebanon before an 
outbreak emerges as in the United Kingdom.

Materials and methods

Study design and population
A cross-sectional study was carried out among the 
Lebanese population between the 6th of September, 
2022, and the 20th of that same month. Anyone who 
was a resident in any of Lebanon’s six governorates and 
above the age of 18 was eligible to be a part of this study.

Ethical consideration
The study protocol was reviewed and approved by the 
institutional review board of Sahel General Hospital, 
Beirut Lebanon (Reference number: 4/2022). The study 
was conducted in accordance with the Declaration of 
Helsinki. Participants agreed to an informed consent 
and had to answer a yes/no question to confirm their 
willingness to participate in this study with guarantees 
that their anonymity would be preserved. 

Sample size calculation
The minimal sample size required was calculated 
through an online platform called “Raosoft” which 
is a sample size calculator specifically for population 
surveys. Using the population of Lebanon, the required 
sample size was estimated to be 385 for a confidence 
level of 95% and a 5% margin of error. A total of 518 
responses were collected for this study in which data 
collection was closed September 20, 2022; this would 
allow taking missing values into account. 

Data collection
The questionnaire was designed and developed after an 
extensive search throughout the literature for significant 
background information and with the use of previous 
similar surveys. The Google Forms platform was utilized 
for the generation of the survey which was in the Arabic 
language as it is the native language of the Lebanese 
people. The questionnaire was then shared online through 
a link to reach as many people as possible many in 
which it included brief background information, study 
objectives, declarations of confidentiality and anonymity, 
and instructions on how to follow through with the 
questionnaire. The final questionnaire, after editing and 
revision, was divided into the following sections: 
1. sociodemographic characteristics such as age, gender, 

marital status, residency address (governorate), 
level of education, smoking status, family income, 
crowding index, health status, and comorbidities 
among several other characteristics; 

2. the knowledge section was made up of 10 questions that 
would assess the extent of the participant’s knowledge 
of the monkeypox disease. In the absence of specific 
validated scales, it included questions on the mode of 
transmission, symptoms, duration between infection 
and the onset of symptoms, duration of symptoms was 
well as management methods in case of an infection. 
The questions consisted of multiple-choice answers 
with some having more than one correct choice. Each 
correct answer was designated a single point and 
incorrect/don’t know answers were not designated any 
point. As such, the highest knowledge index possible 
was 26, ranging from 0 to 26 with a higher index 
indicating better knowledge. Participants were also 
asked to provide their main sources of information 
regarding monkeypox; 

3. the attitude section consisted of 4 questions including 
the extent of the participant’s concern about getting 
infected, if they think monkeypox will affect their 
daily life, if they consider it to be a serious disease, and 
their perception on the chances of getting infected. 
The scoring was based on a 5-point Likert scale 
(i.e., 1 = strongly disagree, 2 = disagree, 3 = neither 
disagree nor agree, 4 = agree, and 5 = strongly agree) 
with a range of 4 to a maximum of 20. A higher index 
indicated a better attitude toward monkeypox;

4. the practice section included 4 questions specifically 
aimed at the willingness of the participants to receive 
the smallpox vaccine if it was proven effective 
against monkeypox, the willingness to receive a new 
monkeypox vaccine if it was available and how much 
were they willing to pay for both types of vaccines. 
In addition to that, participants were asked if they 
were previously vaccinated against smallpox and 
COVID-19. The willingness to receive a smallpox 
or a new monkeypox vaccine served as a dependent 
variable for bivariate and multivariate analysis in order 
to assess which factors can affect that willingness. 

Statistical analysis
Statistical analysis was performed through the software 
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program SPSS (Statistical Package for Social Sciences) 
version 25.0. Descriptive statistics were reported using 
frequencies and percentages for categorical variables 
and means and standard deviations (SD) for continuous 
variables. Bivariate analysis was performed to assess the 
factors associated with knowledge, attitude, and willingness 
to receive a vaccine. Multivariate regression was also 
used to identify the factors that can impact knowledge 
and attitude indexes as well as the factors that impact the 
willingness to receive a vaccine as the dependent variable. 
Unstandardized B coefficients and their 95% confidence 
intervals (CI) were reported. For all the statistical tests, a 
p-value < 0.05 was considered to be significant.

Results

Sociodemographic characteristics  
and comorbidities of the participants

Socio-demographics
Out of the 518 responses collected, only 493 were 
included in the analysis as they have passed the 
preliminary requirements of the inclusion criteria. 
Females represented 75.9% of the participants 
compared to only 24.1% male participants. The mean 
age was 24.4  ±  8.44 in which this largest number 
of participants belonged to the age group of 21 to 25 
years with 238 participants representing 48.3% of the 
analysed responses. The majority were single (86%) 
and belonged to the educational level of bachelor’s as 
either undergraduates or degree holders (41.8%). Almost 
two-thirds (64.9%) were unemployed with only 16.4% 
were employees specialized in the healthcare system out 
which 55.6% identified as medical doctors. Family-wise 
measurements showed a high crowding index in about 
half of the participants (49.5%) and a low (0 to 150 US 
dollars) to slightly better (150 to 300 US dollars) total 
income in 54.8% participants. Table I summarizes all of 
the socio-demographic characteristics of the participants. 

Health status and comorbidities
The majority of participants were shown to have 
followed healthy lifestyles. Smoking and drinking were 
only observed in 15% and 8.9% of the participants, 
respectively. Furthermore, only 7.8% identified 
themselves as obese individuals. The presence of 
chronic diseases was shown to be fairly uncommon with 
the most frequent one being chronic lung diseases was 
only marked in 3.4% of respondents. Table II includes 
details these measurements.

Knowledge and attitude towards monkeypox

Description of knowledge and attitude indexes

Knowledge towards monkeypox
Overall, poor knowledge was discovered among the 
participants with a mean index of 12.72 ± 4.83 in which 
the maximum index that could have been achieved was 

26. About 50% of the responders had an index less than 
12, 25% had an index between 12 and 16, and 25% had 
an index higher than 16.
Table III describes the participants responses to the 9 items 
that contributed to the analysis of the knowledge towards 
monkeypox. Asterisks indicated that the answers were 
positive contributors in the calculation of the knowledge 
index. Most of the participants showcased good knowledge 
concerning the origin of this disease spreading as a virus 
(74.8%) and concerning the common continent in which 

Tab. I. Socio-demographic characteristics of the study participants 
(N = 493).

  Frequency Percent

Gender
Male 119 24.1

Female 374 75.9

Age
(in years)

Mean (SD) 24.4 (8.44)
Median 22

Min - Max 18-65

Age
18-20 years 155 31.4
21-25 years 238 48.3
> 25 years 100 20.3

Marital 
status

Not married 424 86.0
Married 69 14.0

Governorate

Beirut 26 5.3
Mount Lebanon 164 33.3

North Lebanon/Akkar 185 37.5
South Lebanon/

Nabatiyeh
55 11.2

Beqaa/Baalbeck 63 12.8

Educational 
level

Elementary school 5 1.0
Baccalaureate 76 15.4

Bachelor degree 206 41.8
Master degree 116 23.5

Doctorate/PHD/
Medical degree

90 18.3

Crowding 
index

Low 142 28.8
Moderate 107 21.7

High 244 49.5

Family total 
income

0 to 150 US dollars 166 33.7
150 to 300 US dollars 104 21.1
300 to 450 US dollars 62 12.6
450 to 600 US dollars 53 10.8
600 to 750 US dollars 13 2.6
750 to 900 US dollars 31 6.3

More than 900 US 
dollars

64 13.0

Employment 
status

I don’t work 320 64.9
I am specialized in 

health care
81 16.4

I work but not in 
health care

92 18.7

Specialty in 
health care

Doctor 45 55.6
Nurse 12 14.8

Pharmacist 4 4.9
Dentist 4 4.9

Physiotherapist 2 2.5
Other 14 17.3
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monkeypox was most spread prior to 2022 and that being 
in Africa (58.6). However, a huge gap of knowledge was 
prominent in the symptoms of monkeypox; 80.1% have 
agreed on fever as one of the symptoms while concerning 
the other symptoms, the participants were not so sure 
about their responses as the percentages have varied. Poor 
knowledge was also discovered regarding the incubation 
period with only 17% responding correctly and regarding 
the self-limitation of this disease with 36.9% responding 
correctly on its natural elimination after 2-4 weeks. A 
similar pattern to the knowledge about symptoms is 
recognized in transmission and treatment. Regarding 
transmission, 77.5% were aware the virus spreads through 
direct contact with infectious rash and liquid, while they 
were progressively less aware of the other transmission 
methods. As for treatment of monkeypox, only 60% 
agreed on the obvious treatment of providing patients with 
fluids and nutrition then the numbers decrease to nearly 
40% awareness on some of the approved treatments. 
Knowledge of prevention factors was fairly decent with 
more than 60% of the participants agreeing on all factors; 
however, more than half of the participants did not know 
about the effectiveness of smallpox vaccine against 
monkeypox. Table III details the participants’ answers 
The most frequent source of information the participants 
relied on regarding monkeypox was discovered to be 
social media (52.9%) while more credible sources 
were relied on by a considerably much less percentage 
of participants: World Health Organization (27.2%), 
Ministry of Health (20.7%), Center for Diseases Control 
and Prevention (16.6%) (Tab. IV).

Attitude index
The attitude towards monkeypox demonstrated a 

slightly-higher-than-average mean of 11.78  ±  2.63 in 
which a maximum index of 20 was obtainable. About 
50% of the participants obtained an index of 12 or less. 
Of the 493 participants, only 34.9% showcased concerns 
about getting infected monkeypox, 52% think it affected 
or will have affected their daily lives and 42.6% 
considered it to be a serious disease. However, more 
than half of the participants estimated their chances of 
getting infected as low (50.5%) and 18.5% considered it 
to be too low (Tab. V).

Bivariate analysis of the factors associated  
with monkeypox-concerned knowledge and attitude

Knowledge
Although the mean total knowledge index is generally 
found to be low, there were some significant 
differences in knowledge based on certain demographic 
characteristics. The results of the bivariate analysis 
have shown a statistically significant difference in 
mean knowledge indexes based on different age groups 
(p-value  =  0.007) in which a higher mean knowledge 
index was found in the age group 21-25 (13.38 ± 4.78) 
compared to the other age groups. Married participants 
were found to have had a significantly lower mean index 
(13.08  ±  4.81; p-value  <  0.0001) compared to those 
unmarried. As for the place of residence, knowledge 
towards monkeypox showcases a statistically significant 
difference in some governorates. Others that showcased 
a statistically significant higher mean knowledge index 
included, holders of PhD or MD degrees (15.29 ± 5.12; 
p-value < 0.0001), those with a family total income higher 
than 300 US dollars (13.34  ±  5.23; p-value  =  0.01), 
healthcare specialists (15.74 ± 4.77; p-value < 0.0001), 
and finally, participants vaccinated against COVID-19 
(13.09 ± 4.84; p-value = 0.001). A significantly lower 
mean knowledge index was found in Beirut residents 
(10.81  ±  3.35; p-value  =  0.037) and North Lebanon/
Akkar residents (11.97 ± 4.54; p-value = 0.007) when 
compared with residents of other governorates. Table VI 
(Appendix) details the sociodemographic factors’ 
association with knowledge indexes of the study 
respondents. 

Attitude
As for attitude towards monkeypox, a significantly 
higher attitude mean index was found in females 
(12.02  ±  2.7; p-value  <  0.0001) and holders of the 
baccalaureate degree (12.2  ±  2.37; p-value  <  0.0001). 
Table VI (Appendix) includes further details on the 
relationship between sociodemographic characteristics 
and attitude indexes of participants. 

Determinants of monkeypox knowledge and attitude

Knowledge
A multiple linear regression model was revised with the 
mean knowledge as the dependent variable. The results 
showed that higher educational level (unstandardized 
B  =  1.132), residing in South Lebanon/Nabatiyeh 

Tab. II. Health status and comorbidities of the study participants 
(N = 493).

  Frequency Percent

Smoking
No 412 83.6
Ex-smoker 7 1.4
Smoker 74 15.0

Obesity
No 454 92.1
Yes 39 7.9

Do you drink 
alcohol?

No 449 91.1
Yes, occasionally 42 8.5
Yes, regularly 2 0.4

Chronic 
disease

Hypertension 11 2.2
Cardiovascular 
diseases other than 
hypertension (ex: 
heart failure, coronary 
artery disease…)

3 0.6

Cancer 2 0.4
Chronic Lung 
Disease (ex: Chronic 
obstructive pulmonary 
disease, asthma…)

17 3.4

Renal failure 3 0.6
Other diseases 47 9.5
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Tab. III. Monkeypox knowledge among the study participants.
Frequency Percent

Monkeypox is the result of 
infectious

Bacteria 47 9.5
Virus* 369 74.8
I don’t know 77 15.6

Before 2022, monkeypox was 
common in which continent

Asia 19 3.9
Africa* 289 58.6
Europe 5 1.0
North America 3 0.6
South America 4 0.8
Oceania (Australia) 1 0.2
I don’t know 172 34.9

The symptoms of the disease are

Fever* 395 80.1
Headache* 239 48.5
Muscle aches and back pain* 163 33.1
Chills* 123 24.9
Fatigue* 222 45.0
Swollen lymph nodes* 147 29.8
Respiratory symptoms as sore throat, nasal congestions, and cough* 126 25.6
Skin rash* 436 88.4

The duration between infection 
and onset of symptoms is

In 3 days 184 37.3
In 3 weeks* 84 17.0
In 6 weeks 2 0.4
In 3 months 1 0.2
I don’t know 222 45.0

The duration of monkeypox 
disease, that is, how long the 
symptoms last for in humans

Less than 2 weeks 85 17.2
2 to 4 weeks* 182 36.9
4 to 8 weeks 17 3.4
More than 8 weeks 3 0.6
I don’t know 206 41.8

How does monkeypox spread?

Direct contact with the rash or infectious bodily fluids* 382 77.5
Respiratory secretions during direct contact: face-to-face or during 
intimate physical contact as in kissing, cuddling, or sex*

181 36.7

Touching things like clothing or linens that have previously been in 
contact with a rash or bodily fluids*

203 41.2

To the fetus through the placenta in pregnant women* 68 13.8
From infected animals: either through scratches or biting by animals 
or through preparing or eating meat or using products of infected 
animals*

221 44.8

The cure of monkeypox:

Provide patients with appropriate fluids and food to maintain their 
good nutritional statuses*

296 60.0

Treat secondary bacterial inflammations as prescribed* 211 42.8
Treat with tecovirimat medication* 190 38.5

Is the vaccination against 
smallpox effective against 
monkeypox?

It is effective* 185 37.5
It is not effective 38 7.7
I don’t know 270 54.8

Prevention factors against 
monkeypox:

Avoiding skin-to-skin contact with infected people with a monkeypox-
like rash*

423 85.8

Avoiding touching or contact with the bedding, towels, or clothing of 
a person infected with monkeypox*

320 64.9

Wash your hands often with soap and water or use alcohol-based 
hand sanitizers*

309 62.7

In Central and West Africa, avoid contact with animals that can spread 
monkeypox virus, which usually are rodents and primates. Also, avoid 
sick or dead animals, as a well as the bedding or other items that it 
could’ve touched it*

287 58.2

Do you think that monkeypox 
is more common among the 
homosexual individuals?

No 70 14.2
Yes* 222 45.0
I don’t know 201 40.8

* Correct answer.
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(unstandardized B  =  1.445), and having a previous 
vaccination to COVID-19 (unstandardized B = 1.296) were 
significantly associated with greater knowledge towards 
monkeypox. On the other hand, marriage (unstandardized 
B = -2.004) and residing in Beirut (unstandardized B = -2.3) 
were associated with a poorer knowledge (Tab. VII).

Attitude
In a multiple linear regression model with attitude 
towards monkeypox as the dependent variable, females 
(unstandardized B = 0.854) were significantly associated 
with higher attitude index while a higher education level 
is significantly associated with lower attitude indexes 
(Tab. VIII).
Pearson’s Correlation between attitude and knowledge 
showed no significant correlation between the two with 
a coefficient of 0.023 (p-value = 0.613). 

Vaccination as a practice against monkeypox

Vaccination willingness among participants
In our study of 493 participants, 58.4% have been 
previously vaccinated against smallpox and 79.5% have 
received at least one shot of the COVID-19 vaccine. 
When informed that smallpox vaccine was proved to be 
efficient against monkeypox, 69.4% showed willingness 
to take the vaccine, and 58.8% would only take it if it 
was available for free. In case a monkeypox vaccine is 
developed, 56.4% have agreed to take it and only 25% 
were willing to pay for it (Tab. IX). 

Bivariate analysis of the factors associated 
with vaccination against monkeypox
The results of the bivariate analysis showed that a 
statistically significant higher percentage of participants 
were willing to receive the smallpox vaccine as a 
proactive measure against monkeypox in North Lebanon/
Akkar residents (60%; p-value  <  0.0001), Beqaa/
Baalbek residents (81%; p-value = 0.033), those with a 
family total income higher than 300 US dollars (74%; 
p-value = 0.043), obese and non-obese participants 
(53.8% and 70.7%, respectively; p-value = 0.028), and 
in previously vaccinated participants against smallpox 
(75.7%; p-value  <  0.0001) and COVID-19 (75.8%; 
p-value < 0.0001) (Tab. X, Appendix).
Furthermore, in case a monkeypox specific vaccine 
was developed, bivariate analysis showed that a higher 
percentage of participants were willing to receive it in 
Mount Lebanon residents (62.8%; p-value = 0.049) and 
in previously vaccinated individuals against smallpox 
(62.2%; p-value  =  0.003) and COVID-19 (64.3%; 
p-value  <  0.001). On the other hand, a significantly 
lower percentage were willing to receive the vaccine in 
North Lebanon/Akkar residents (47%; p-value = 0.001) 
(Tab. X, Appendix).
Those with a higher mean attitude index were found 
to be more willing to get the smallpox vaccine 
(12.06  ±  2.51; p-value  =  0.001) and the monkeypox 
vaccine (12.16 ± 2.49; p-value < 0.0001) compared to 
those with a lower mean attitude (Tab. X, Appendix).

Multivariate analysis on the factors associated with the 
willingness to take the vaccine
A multivariate linear regression model was revised 
with the willingness to take the smallpox vaccine if 
proven efficient against monkeypox as the dependent 
variable. It was determined that previously vaccinated 
participants against COVID-19 and participants with 
higher attitude indexes are 3.58 and 1.157 times more 
likely to take the vaccine, respectively (unstandardized 
B  =  1.275, OR  =  3.58; unstandardized B= 0.146, 
OR = 1.157). 
Meanwhile, married participants and residents of North 
Lebanon/Akkar are 0.51 and 0.605 less likely to take the 
vaccine compared to unmarried and residents of the other 
governorates, respectively (unstandardized B =  -0.674, 
OR  =  0.51; unstandardized B  =  -0.503, OR  =  0.605) 
(Tab. XI).

Tab. IV. Sources of information utilized by the participants regarding 
the monkeypox disease.

  Frequency Percent
Friends/Family 80 16.2
Social Media 261 52.9
CDC (Centers for Disease Control and 
Prevention)

82 16.6

Ministry of Health Website 102 20.7
World Health Organization Website 134 27.2
Other websites/the internet 152 30.8
TV or other broadcast media types 111 22.5
Other sources 45 9.1
I heard about the disease but did not 
follow up on it or ask about it

102 20.7

Tab. V. Monkeypox attitude among the study participants.

  Frequency Percent

Are you 
concerned 
about getting 
monkeypox?

I strongly disagree 46 9.3
I disagree 72 14.6
Neither disagree nor 
agree

203 41.2

I agree 140 28.4
I strongly agree 32 6.5

Do you 
think that 
monkeypox 
is affecting or 
will affect your 
daily life?

I strongly disagree 27 5.5
I disagree 77 15.6
Neither disagree nor 
agree

133 27.0

I agree 208 42.2
I strongly agree 48 9.7

Do you 
consider 
monkeypox 
a serious 
disease?

I strongly disagree 16 3.2
I disagree 108 21.9
Neither disagree nor 
agree

159 32.3

I agree 182 36.9
I strongly agree 28 5.7

You consider 
your chances 
to get 
infected with 
monkeypox

Too low 91 18.5
Low 249 50.5
Moderate 142 28.8
High 8 1.6
Too high 3 0.6
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A second multivariate linear regression model 
was generated but this time taking into account 
the willingness to take the monkeypox vaccine, if 
developed, as the dependent variable. Participants in 
higher educational levels and those with higher attitude 
indexes are 1.241 and 1.152 times more likely to take 
the vaccine, respectively (unstandardized B  =  0.216, 
OR = 0.142; unstandardized B = 0.142, OR = 1.152) 
(Tab. XII).

Discussion

Several infectious diseases have been recently emerging 
in Lebanon and the world in the past couple of years 
including COVID-19, monkeypox, and cholera. We 
have opted in this study to focus on the monkeypox 
disease as its reemergence has been quite recent. As of 
February 2023, 26 cases have been recorded in Lebanon 
so far; all of which were of unknown origin. This re-
emergence should urge the Lebanese community to 
propose a well-adjusted set of measures to control and 
prevent the spread of monkeypox any further. One of the 
efficient ways is to assess the knowledge and attitude of 
the general community before any endemic pushes us to 
extreme caution.

Dissection of the knowledge and attitude 
indexes 
One of the challenges in the prevention of monkeypox 
from re-emerging and spreading is the lack of knowledge 
in the community. In Lebanon, the knowledge level is 
generally low and it state is attributed to the fact that 
monkeypox is uncommon in the region and is currently 
re-emerging, which is exactly why several countries have 
reported poorer knowledge among their communities 
such as in the United Arab Emirates [18], Saudi Arabia’s 
general population [19] and physicians [20], Jordanian 
college students [21], Italian physicians [22], Indonesian 
general practitioners [23] and internal medicine 
practitioners [24], and Bangladesh population [25]. A 
high percentage of our participants reported adequate 
knowledge of the source of this disease, which is why 
80.1% agreed on fever as a symptom, but the answers 
to the other items representing symptoms as incubation 
period, transmission, treatment, and vaccination were 
shown to be poor-to-average. Indonesian internal 
medicine residents have reported a similar pattern which 
was elaborated by the debatable state of these topics in 
a re-emerging disease [24]. For preventative measures, 
most people figured out most of them mainly because 
such measures follow the common sense, which was 
adjusted lately in the COVID-19 pandemic. 

Tab. VII. Results of linear regression analysis on factors significantly associated with knowledge towards monkeypox.

Model
Unstandardized 

coefficients
Standardized 
coefficients Sig.

95.0% Confidence Interval 
for B

B Beta Lower bound Upper bound

5

(Constant) 10.060   0.000 7.852 12.267
Educational level 1.132 0.232 0.000 0.712 1.552
Marital status -2.004 -0.144 0.001 -3.182 -0.826
South Lebanon/Nabatiyeh 1.445 0.094 0.028 0.157 2.732
Beirut -2.300 -0.107 0.013 -4.108 -0.492
Are you vaccinated against COVID-19? 1.296 0.108 0.013 0.277 2.315
a. Dependent Variable: Knowledge.

Variable(s) entered
1. Educational level (Elementary school, Baccalaureate, Bachelor degree, Master, PhD/Doctorate)
2. Marital status (Not married/married)
3. South Lebanon/Nabatiyeh (No/Yes)
4. Beirut (No/Yes)
5. Are you vaccinated against COVID-19? (No/Yes)

Tab. VIII. Results of linear regression analysis on factors significantly associated with 276 attitude towards monkeypox.

Model
Unstandardized 

coefficients
Standardized 
coefficients Sig

95.0% Confidence Interval 
for B

B Beta Lower bound Upper bound

2

(Constant) 11.485 0.000 10.131 12.839
Sex 0.854 0.139 0.002 0.313 1.394
Educational level -0.351 -0.132 0.003 -0.585 -0.117
Knowledge 0.034 0.025 0.178 -0.015 0.083
Dependent: Attitude (index)

Variable(s) entered: 
1. Educational level (Elementary school, Baccalaureate, Bachelor degree, Master, PhD/Doctorate)
2. Sex (Male/Female)
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The prevailing beliefs towards the monkeypox re-
emergence show a rather average attitude. This can 
be due to the easily tracked transmission patterns and 
the uniqueness of the symptoms of monkeypox when 
compared to those of COVID-19, which is why the 
concern about monkeypox infection was found to be 
generally low. Moreover, the participants showcased a 
moderately better attitude towards the seriousness of the 
disease and its effect on their daily lives. These mediocre 
indexes in the Lebanese community can be attributed to 
the source of their information – social media accounted 
for 52.9% and other official websites accounted for 
30.8%; these platforms might have included a lot of false 
or misleading information causing a negative attitude 
toward monkeypox especially with all the peoples’ 
misconceptions and exaggerations. 
Social media is also a platform known to harbor a lot 
of conspiracy theories, which was the case for SARS-
COV-2 of COVID-19. This can partially explain the 
generally poor knowledge in the Lebanese community 
which is in line with what was found in the Saudi Arabia 
community [19] and Jordanian college students [21].

Effectors and predictors of monkeypox 
knowledge in Lebanon
Several factors have been found to affect the diversity of 
knowledge in the general community, which is not in line 
with what was found by Indonesian general practitioners; 
this is mainly because of the studied population: With 
general practitioners, there is a common pattern with 
re-emerging and uncommon outbreaks. This pattern 
is the uniformity of low knowledge regardless of any 
variable [23]. 
As for age, knowledge was higher than average in the age 
group of 21 to 25 years compared to other groups which is 
probably due to better access to accurate information and 
curiosity during this period of one’s college life. This was 
in line with a study on Indonesian general practitioners 
[23] and on Pakistani population [26], however, it was 
not the case for the United Arab Emirates [18] and Saudi 
Arabia’s population [19] as they have reported greater 
knowledge in older participants [19] with the exception 
of Saudi Arabia’s physicians only in which knowledge 
is poorer with older age [20]. Other studies reported 
no effect of age on monkeypox knowledge at all as in 
Bangladesh [25].
Unmarried participants showed a higher knowledge 
index possibly due to more available time to educate 
one’s self, raising a concern for married couples in which 
their safety, as well as their children’s safety, can be in 
jeopardy. In fact, marriage was found to be a predictor 
of poor knowledge in the Lebanese community. This 
finding contradicts what was found in Saudi Arabia 
general population where married participants reported 
better knowledge [19] but was still in line with its 
physicians [20]. 
Furthermore, in the economic aspect of the Lebanese 
individuals, when the family’s total income was found to 
be higher than $300, the knowledge index was higher than 
the average suggesting that a comfortable lifestyle opens 

Tab. IX. Vaccination perception by the study participants as a preven-
tative measure against monkeypox.

  Frequency Percent

Are you vaccinated 
against smallpox 
previously?

No 92 18.7
I don’t know/
remember 113 22.9

Yes 288 58.4

Are you vaccinated 
against COVID-19?

No 101 20.5
Yes, one shot 16 3.2
Yes, two shots 266 54.0
Yes, three shots 100 20.3
Yes, four shots 10 2.0

If it was proved 
that the smallpox 
vaccine is 
effective against 
monkeypox, are 
you willing to 
take the smallpox 
vaccine, regardless 
if you were 
vaccinated or not?

I strongly 
disagree 19 3.9

I disagree 50 10.1
Neither disagree 
nor agree 82 16.6

I agree 245 49.7

I strongly agree 97 19.7

In case a smallpox 
vaccine becomes 
available, are you 
willing to pay for 
it? How much are 
you willing to pay 
for it?

I will not pay as I 
do not want it 77 15.6

I will not pay 
as it has to be 
available for free

290 58.8

I will pay 
between 1 and 
10 US dollars, 
i.e., less than 10 
US dollars)

62 12.6

I will pay 
between 10 and 
20 US dollars

30 6.1

I will pay 
between 30 and 
40 US dollars

14 2.8

I will pay more 
than 30 US 
dollars

20 4.1

In case a 
new vaccine 
specifically for 
the monkeypox 
becomes available, 
are you willing to 
get the vaccine?

I strongly 
disagree 26 5.3

I disagree 62 12.6
Neither disagree 
nor agree 126 25.6

I agree 219 44.4
I strongly agree 60 12.2

In case a 
new vaccine 
specifically for 
the monkeypox 
becomes available, 
are you willing to 
pay for it? How 
much are you 
willing to pay for 
it?

I will not pay as I 
do not want it 87 17.6

I will not pay 
as it has to be 
available for free

283 57.4

I will pay 
between 1 and 
10 US dollars, 
i.e., less than 10 
US dollars)

57 11.6

I will pay 
between 10 and 
20 US dollars

30 6.1

I will pay 
between 30 and 
40 US dollars

14 2.8

I will pay more 
than 30 US 
dollars

22 4.5

Total 493 100.0
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access to better and more reliable sources of information. 
Even the Saudi population had a similar finding [19], 
however, in China [27] and in Indonesian general 
practitioners [23], income had no effect whatsoever. 
Knowledge indexes were found to be higher than average 
in Mount Lebanon, probably since it is more urbanized 
than other governorates as other studies reported [19], 
and in South Lebanon and Nabatiyeh. In fact, the mean 
knowledge index in South Lebanon and Nabatiyeh 
residents was even higher than that of Mount Lebanon 
residents and residency in the former governorates is a 
predictor of greater knowledge, both of which entails a 
further look into it to understand the reasons behind it. 
Beirut participants are the lowest in number in our study, 
which could have accounted for the low knowledge 
index. Despite of this, Beirut residency was found to be a 
predictor of poor knowledge in the Lebanese community 
contrasting another study in Saudi Arabia [19]. A study 
on Bangladesh showed no effect of the urban setting on 
monkeypox knowledge [25].
Higher educational levels, specifically postgraduate 
levels, including master’s students, and doctorate 
and medical students reported a higher-than-average 
knowledge index even though monkeypox could not have 
been a part of their curriculums. This can reflect how 
education and maturity have influenced their knowledge 
and their curiosity to search for reliable information. 

In line with this study, a similar finding was reported 
in Bangladesh [25], America [28], the United Arab 
Emirates [18] and in Saudi Arabia’s general populations 
[19] where higher education is associated with better 
knowledge, and lower educational levels, as with 
Jordanian college students, are associated with worse 
knowledge [21]. Educational level was found to predict 
higher levels of knowledge. Studies have also focused 
on how knowledge could’ve been better if monkeypox 
was implemented into their curriculums [18, 28]. 
Healthcare workers reported a high level of knowledge, 
which is to be expected from professionals in the field and 
can set a calmer environment when things might run out 
of control. However, physicians and general practitioners 
in Italy [22] and Indonesia [23, 24] have shown poorer 
levels of knowledge but Bangladesh workers [25] and 
Saudi Arabia healthcare workers  [19,  20] showed a 
similar finding.
Finally, vaccinated participants against COVID-19 
reported a higher level of knowledge as a similar pattern 
of awareness and was, in fact, found to be a predictor of 
better knowledge.
Other factors as gender show a controversy about its 
effect on monkeypox knowledge, suggesting a setting-
related condition rather than a general rule that fits a lot 
of countries. Bangladesh [25] and Indonesian general 
practitioners [23] have reported no effect of gender, while 

Tab. XI. Linear regression analysis on the factors significantly associated with the willingness to take the smallpox vaccine

If it was proved that the smallpox vaccine is effective 
against monkeypox, are you willing to take the smallpox 

vaccine, regardless if you were vaccinated or not? (No/Yes)
B S.E. P-value OR

95% CI for OR

Lower Upper

Marital status -0.674 0.283 0.017 0.510 0.292 0.888
North Lebanon/Akkar -0.503 0.215 0.019 0.605 0.396 0.922
Are you vaccinated against COVID-19? 1.275 0.244 0.000 3.580 2.220 5.775
Attitude 0.146 0.040 0.000 1.157 1.070 1.252
Knowledge 0.006 0.024 0.807 1.006 0.960 1.054
Constant -0.870 0.585 0.137 0.419
Dependent: If it was proved that the smallpox vaccine is effective against monkeypox, are you willing to take the smallpox vaccine, 
regardless if you were vaccinated or not? (No/Yes)

Variable(s) entered
1. Are you vaccinated against COVID-19? (No/Yes)
2. Attitude (index)
3. Marital status (Not married/married)
4. North Lebanon/Akkar (No/Yes) 

Tab. XII. Linear regression analysis on the factors significantly associated with the willingness to take the monkeypox vaccine if developed. 

In case a new vaccine specifically for the monkeypox becomes 
available, are you willing to get the vaccine? (No/Yes)

B S.E. P-value OR
95% CI for OR

Lower Upper
Educational level 0.216 0.095 0.023 1.241 1.030 1.497
Attitude 0.142 0.037 0.000 1.152 1.073 1.238
Knowledge 0.026 0.020 0.203 1.026 0.986 1.068
Constant -2.135 0.589 0.000 0.118    
Dependent: In case a new vaccine specifically for the monkeypox becomes available, are you willing to get the vaccine? (No / Yes)

Variable(s) entered: 
1. Educational level
2. Attitude (index) 
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Saudi Arabia physicians and United Arab Emirates [18] 
showcased better knowledge in females.

Effectors and predictors of attitude 
towards monkeypox
Attitude of the Lebanese towards the spreading of 
monkeypox showcase an average level towards measures 
of its spreading. Few factors have shown attributes in 
this issue and even fewer studies have tackled attitude in 
monkeypox. Higher than mean attitude was discovered 
in females possibly due to the laxity of males. In fact, this 
laxity showcases a negative predictor of worst attitude 
and females predict better attitude. In an opposite pattern 
to knowledge levels, age and educational level showcase 
an effect on attitude; better attitude was reported in 
older age group and the age group 18-20 years and in 
lower educational levels - doctorate students specifically 
showed a lower attitude than other educational levels. 
Higher educational level is in fact a predictor of worse 
attitude towards monkeypox measures. The opposite 
pattern of attitude with regards to knowledge is 
possible since no correlation was found between the 
two parameters. However, the better attitude in lower 
educational levels and their corresponding younger ages 
needs to be investigated with more stratifications; but 
one explanation of this issue relates their more free time 
to participation in awareness workshops. Older people 
usually have a better common sense to not get infected 
with monkeypox.

Predictors of vaccination willingness
Vaccination is an important proactive measure to be 
taken when available, especially after such preventative 
measure has been proven to be efficient in the face of the 
COVID-19 pandemic. Against monkeypox, the already 
developed smallpox vaccine has been proven efficient to 
some extent (16) and countries are already considering 
distributing this vaccine until a reliable monkeypox 
vaccine is developed. For this reason, both vaccines, 
smallpox and the potential monkeypox vaccine were 
included as part of the practice against monkeypox in 
the analysis of this study.
More than two-thirds of the participants expressed 
their willingness to receive the smallpox vaccine when 
informed the smallpox vaccine is efficient against 
monkeypox and more than half were willing to receive 
a monkeypox vaccine if ever developed. This shows 
that the majority of this community is capable of and 
willing to practice the appropriate protective measures, 
however, this doesn’t line with Italian physicians as they 
insist of receiving it for free [22]. When asked if the 
participant were willing to receive the smallpox vaccine 
as a protective measure against monkeypox: Married 
participants were less likely to take the smallpox vaccine. 
This can be attributed to the worse knowledge found 
with respect to unmarried participants and can be due 
to the great possibility that they and their children have 
already received the vaccine previously. North Lebanon 
and Akkar residents are less likely to take the vaccine 
which cannot be attributed to a low level of knowledge 

or attitude and needs a further look into it, other studies 
suggest that the type of residency whether urban or 
rural has no effect on vaccination willingness [22, 27]. 
Previous vaccination against COVID-19 enhances the 
probability of taking the smallpox vaccine by a huge 
factor of 3.58 which is quite reasonable and can be due 
to adequate awareness that was previously spread in the 
Lebanese community, this is also true in America [29], 
and in France and Belgium [30]. Finally, attitude reports 
an increase in the likability to take the smallpox vaccine 
as found in this study and others [22, 28], however, if 
smallpox vaccine was previously taken, it interplays as a 
negative effector in one’s willingness [22]. 
When asked if the participants were willing to take 
the monkeypox vaccine if developed in the next few 
years, only two factors have been positively linked to 
taking the vaccine: higher educational levels and better 
attitude towards. Although this may contradict the 
relationship between educational levels and attitude, it 
can be explained by the implementation of vaccination 
in the educational curriculums so it can enhance this 
practice but not the attitude towards the disease itself. 
Attitude showcases a consistency in its positive effect 
on vaccination in other studies [22, 28], but education 
was reported to have no effect in China [27] and among 
Indonesians [31].
Gender showcases an almost consistent results in 
several studies where it is reported to have no effect 
[22, 27, 30, 31], however, Americans report an increase 
in the willingness to get vaccinated in men [29]. This 
study agrees with previous findings outside America.

Limitations
While this study is among the first to assess KA 
concerning monkeypox, several limitations to this study 
were noticed. Random sampling for this study was not 
revised and a selection bias was present especially with 
the under-sampling of Beirut residents (26 participants). 
Although the minimal sample size required was met, 
the findings may not be representative of the whole 
Lebanese community. Information bias should also 
be highlighted as some participants may overestimate 
or underestimate their responses or they may provide 
answers that do not reflect their actual opinions. 
Certain groups could have over-sampled themselves 
due to their familiarity with the way this survey was 
conducted. The identification of the association 
between the dependent and independent variables is 
more limited in such a cross-sectional study in which 
causality could not have been demonstrated.

Conclusion

A monkeypox outbreak in Lebanon could lead to 
devastating effects with the low levels of knowledge 
and average attitudes of the Lebanese residents. There 
is an urge to promote public health awareness in general 
for the transmission of viruses and other bacterial 
infections, and from this point onwards, educate deeper 
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and proactively against any outbreak in the globe before 
it reaches Lebanon. 
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Appendix

Supplementary tables.

Tab. VI. Association between sociodemographic characteristics and knowledge and attitude indexes.
Knowledge Attitude

n Mean (SD) P-value Mean (SD) P-value

Sex
Male 119 12.65 (5.13) 0.842 11.04 (2.70)

0.000
Female 374 12.75 (4.74) 12.02 (2.57)

Age
18-20 years 155 12.41 (4.56) 0.007 11.94 (2.36)

0.06921 - 25 years 238 13.38 (4.78) 11.52 (2.79)
> 25 years 100 11.66 (5.14) 12.19 (2.60)

Marital status
Not married 424 13.08 (4.81) 0.000 11.72 (2.62)

0.155
Married 69 10.55 (4.36) 12.20 (2.70)

Beirut
No 467 12.83 (4.88) 0.037 11.78 (2.66)

0.843
Yes 26 10.81 (3.35) 11.88 (2.18)

Mount Lebanon
No 329 12.39 (4.56) 0.030 11.76 (2.54)

0.792
Yes 164 13.39 (5.28) 11.83 (2.82)

North Lebanon/Akkar
No 308 13.18 (4.95) 0.007 11.73 (2.62)

0.554
Yes 185 11.97 (4.54) 11.88 (2.67)

South Lebanon/Nabatiyeh
No 438 12.53 (4.87) 0.014 11.81 (2.67)

0.619
Yes 55 14.24 (4.25) 11.62 (2.34)

Beqaa/Baalbeck
No 430 12.73 (4.82) 0.920 11.83 (2.65)

0.372
Yes 63 12.67 (4.91) 11.51 (2.49)

Educational level

Elementary school 5 7.00 (2.00) 0.000 11.60 (4.04)

0.000
Baccalaureate 76 11.33 (4.56) 12.20 (2.37)

Bachelor degree 206 12.20 (4.76) 11.96 (2.51)
Master degree 116 12.83 (4.12) 12.09 (2.74)

Doctorate/PHD/Medical degree 90 15.29 (5.12) 10.66 (2.65)

Smoking
No 419 12.78 (4.85) 0.556 11.74 (2.66)

0.341
Yes 74 12.42 (4.72) 12.05 (2.47)

Crowding Index
Low 142 13.46 (5.06) 0.055 11.80 (2.75)

0.879Moderate 107 12.85 (4.83) 11.89 (2.45)
High 244 12.24 (4.65) 11.73 (2.65)

Family total income
< 300 US dollars 270 12.21 (4.42) 0.010 11.92 (2.72)

0.216
> 300 US dollars 223 13.34 (5.23) 11.62 (2.52)

Obesity
No 454 12.78 (4.85) 0.403 11.74 (2.58)

0.197
Yes 39 12.10 (4.63) 12.31 (3.14)

Chronic diseases
No 421 12.88 (4.81) 0.090 11.76 (2.66)

0.682
Yes 72 11.83 (4.85) 11.90 (2.47)

Are you vaccinated against 
smallpox previously?

No 205 12.30 (4.75) 0.102 11.71 (2.84)
0.581

Yes 288 13.02 (4.87) 11.84 (2.48)

Are you vaccinated against 
COVID-19?

No 101 11.29 (4.54) 0.001 11.66 (2.50)
0.603

Yes 392 13.09 (4.84) 11.82 (2.67)

Employment status
I don’t work 320 12.44 (4.72) 0.000 11.82 (2.51)

0.158I am specialized in health care 81 15.74 (4.77) 11.32 (3.11)
I work but not in health care 92 11.04 (4.09) 12.08 (2.57)
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Tab. X. Association between sociodemographic factors and the willingness to receive the smallpox vaccine and the monkeypox 
vaccine in case it was available.

 
Population 

(N = 493)

If it was proved that 
the smallpox vaccine 

is effective against 
Monkeypox, are you willing 

to take the smallpox 
vaccine, regardless if you 
were vaccinated or not?

P-value

In case a new vaccine 
specifically for the 

Monkeypox becomes 
available, are you 
willing to get the 

vaccine?

P-value

No Yes No Yes

Sex
Male 119 (24.1%) 37 (31.1%) 82 (68.9%) 0.900 48 (40.3%) 71 (59.7%)

0.438
Female 374 (75.9%) 114 (30.5%) 260 (69.5%) 166 (44.4%) 208 (55.6%)

Age
18 - 20 years 155 (31.4%) 48 (31.0%) 107 (69.0%) 0.150 74 (47.7%) 81 (52.3%)

0.29121 - 25 years 238 (48.3%) 65 (27.3%) 173 (72.7%) 95 (39.9%) 143 (60.1%)
> 25 years 100 (20.3%) 38 (38.0%) 62 (62.0%) 45 (45.0%) 55 (55.0%)

Marital status
Not married 424 (86.0%) 123 (29.0%) 301 (71.0%) 0.053 184 (43.4%) 240 (56.6%)

0.990
Married 69 (14.0%) 28 (40.6%) 41 (59.4%) 30 (43.5%) 39 (56.5%)

Beirut
No 467 (94.7%) 143 (30.6%) 324 (69.4%) 0.987 201 (43.0%) 266 (57.0%)

0.486
Yes 26 (5.3%) 8 (30.8%) 18 (69.2%) 13 (50.0%) 13 (50.0%)

Mount Lebanon
No 329 (66.7%) 107 (32.5%) 222 (67.5%) 0.196 153 (46.5%) 176 (53.5%)

0.049
Yes 164 (33.3%) 44 (26.8%) 120 (73.2%) 61 (37.2%) 103 (62.8%)

North Lebanon/ 
Akkar

No 308 (62.5%) 77 (25.0%) 231 (75.0%) 0.000 116 (37.7%) 192 (62.3%)
0.001

Yes 185 (37.5%) 74 (40.0%) 111 (60.0%) 98 (53.0%) 87 (47.0%)

South Lebanon/ 
Nabatiyeh

No 438 (88.8%) 138 (31.5%) 300 (68.5%) 0.233 194 (44.3%) 244 (55.7%)
0.263

Yes 55 (11.2%) 13 (23.6%) 42 (76.4%) 20 (36.4%) 35 (63.6%)

Beqaa/ Baalbeck
No 430 (87.2%) 139 (32.3%) 291 (67.7%) 0.033 192 (44.7%) 238 (55.3%)

0.146
Yes 63 (12.8%) 12 (19.0%) 51 (81.0%) 22 (34.9%) 41 (65.1%)

Educational level

Elementary school 5 (1.0%) 0 (0.0%) 5 (100.0%) 0.179 0 (0.0%) 5 (100.0%)

0.051

Baccalaureate 76 (15.4%) 27 (35.5%) 49 (64.5%) 37 (48.7%) 39 (51.3%)
Bachelor degree 206 (41.8%) 70 (34.0%) 136 (66.0%) 99 (48.1%) 107 (51.9%)
Master degree 116 (23.5%) 32 (27.6%) 84 (72.4%) 46 (39.7%) 70 (60.3%)

Doctorate/PHD/
Medical degree

90 (18.3%) 22 (24.4%) 68 (75.6%) 32 (35.6%) 58 (64.4%)

Smoking
No 419 (85.0%) 135 (32.2%) 284 (67.8%) 0.068 188 (44.9%) 231 (55.1%)

0.119
Yes 74 (15.0%) 16 (21.6%) 58 (78.4%) 26 (35.1%) 48 (64.9%)

Crowding Index
Low 142 (28.8%) 41 (28.9%) 101 (71.1%) 0.583 61 (43.0%) 81 (57.0%)

0.819Moderate 107 (21.7%) 30 (28.0%) 77 (72.0%) 44 (41.1%) 63 (58.9%)
High 244 (49.5%) 80 (32.8%) 164 (67.2%) 109 (44.7%) 135 (55.3%)

Family total 
income

< 300 US dollars 270 (54.8%) 93 (34.4%) 177 (65.6%) 0.043 127 (47.0%) 143 (53.0%)
0.074

> 300 US dollars 223 (45.2%) 58 (26.0%) 165 (74.0%) 87 (39.0%) 136 (61.0%)

Obesity
No 454 (92.1%) 133 (29.3%) 321 (70.7%) 0.028 196 (43.2%) 258 (56.8%)

0.718
Yes 39 (7.9%) 18 (46.2%) 21 (53.8%) 18 (46.2%) 21 (53.8%)

Chronic diseases
No 421 (85.4%) 124 (29.5%) 297 (70.5%) 0.171 176 (41.8%) 245 (58.2%)

0.083
Yes 72 (14.6%) 27 (37.5%) 45 (62.5%) 38 (52.8%) 34 (47.2%)

Are you 
vaccinated 
against smallpox 
previously?

No 205 (41.6%) 81 (39.5%) 124 (60.5%) 0.000 105 (51.2%) 100 (48.8%)

0.003
Yes 288 (58.4%) 70 (24.3%) 218 (75.7%) 109 (37.8%) 179 (62.2%)

Are you 
vaccinated 
against 
COVID-19?

No 101 (20.5%) 56 (55.4%) 45 (44.6%) 0.000 74 (73.3%) 27 (26.7%)

0.000
Yes 392 (79.5%) 95 (24.2%) 297 (75.8%) 140 (35.7%) 252 (64.3%)

What is your 
job?

I don’t work 320 (64.9%) 99 (30.9%) 221 (69.1%) 0.108 142 (44.4%) 178 (55.6%)

0.295
I am specialized in 

health care
81 (16.4%) 18 (22.2%) 63 (77.8%) 29 (35.8%) 52 (64.2%)

I work but not in 
health care

92 (18.7%) 34 (37.0%) 58 (63.0%) 43 (46.7%) 49 (53.3%)

Knowledge Mean (SD) 12.72 (4.83) 12.09 (4.77) 13.01 (4.84) 0.051 12.27 (4.63) 13.08 (4.96) 0.065
Attitude Mean (SD) 11.78 (2.63) 11.17 (2.81) 12.06 (2.51) 0.001 11.29 (2.73) 12.16 (2.49) 0.000


