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Abstract.

BACKGROUND: Prevention is the best way to manage a pandemic like COVID-19. The World Health Organization has
issued public advice to create awareness by providing people knowledge to prevent/protect them from COVID-19. Hence, the
present study was planned to assess knowledge of prevention and its practical use amongst samples from the Saudi Arabian
population. It can be used to bring awareness among the masses not only in expanding their knowledge about COVID-19
but also on how to enforce a practicing behavior in relation to the prevention of COVID-19. The study is among the pioneer
studies on the issue related to knowledge and practice of the prevention of COVID-19 among Saudis and foreign nationals
residing in Saudi Arabia.

OBJECTIVE: The prime objective of this study is to examine the existence of knowledge among the Saudi and non-Saudi
nationals about COVID-19 and its impact on their behavior to practice the protocols to prevent the disastrous infection of
COVID-19. This study has also examined how the residents in Saudi Arabia react to the methods and protection measures
adopted by the government for their dominions to eradicate the spread of COVID-19.

METHODS: The study used a survey-based methodology and data was collected from Saudi nationals as well as expatriates
living and working in five different regions of Saudi Arabia. Non-probability snowball sampling was used to reach and select
the population of the current study. A self-designed, structured, and validated questionnaire was electronically distributed
among the respondents. SPSS version 21 was used to analyze the data of the current study.

RESULTS: Out of the 443 respondents, 356 respondents (84%) knew they had to wash their hands for 20 seconds and did
this as well, 303 respondents (75%) knew that sneezing or coughing into the arm/elbow can prevent the spread of COVID-19
and were doing this as well, 357 respondents (82%) knew that COVID-19 can be transferred by shaking hands and avoided
this, 333 respondents (79%) knew that they had to maintain a safe distance of at least one meter and kept this distance, 315
respondents (76%) knew that touching one’s face can transfer the virus and avoid this, and 414 respondents (95%) knew that
staying at home can decrease the chances of getting infected. The relationship between different regions and most of the
knowledge-based and practice-based questions was significant (p <0.05).
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CONCLUSION: Results reveal that there is a significant relationship between knowledge and practice, but the strength of
association is weak. It was found that knowledge and practice of COVID-19 was followed differently in the five regions of

Saudi Arabia and the level of education of the respondents influenced their choice of practice to protect themselves from
the effects of COVID-19. The study has contributed in the body of literature by examining the inter-relationship between
knowledge and practice and their use in prevention of COVID-19 among the Saudi population.
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1. Introduction

Historically, the researched human coronaviruses
(HCoVs) are a well-known cause of the “common
cold” in almost all parts of the globe. The discover-
ies of two severe pathogenic HCoVs during the 21st
century made them gain more importance because of
their virulence. The reason of the deadly outbreaks of
HCoVs were the severe acute respiratory syndrome
coronavirus (SARS-CoV) and Middle East respi-
ratory syndrome coronavirus (MERS-CoV). The
infection was zoonotic, and it became an epidemic
by reaching humans through animal reservoirs [1].
In December 2019, suspicious cases of pneumonia
were reported in the Chinese city of Wuhan. The
cause for this illness was reported to be a novel coro-
navirus. The infection was later termed COVID-19.
Soon after, the infection was declared a pandemic by
the World Health Organization (WHO) and became
a medical emergency globally [2, 3]. The common
symptoms associated with infection of coronaviruses
include fever, dry or productive cough, shortness of
breath in severe cases, as well as watery diarrhea [4].
Symptoms of COVID-19 are no different.

In general, 20%-30% patients affected by the
novel coronavirus require mechanical ventilation.
Most of the patients show mild, or at times, no
symptoms. However, approximately 10% mortality
has been reported [2]. The chances of deaths are
more noticeable in old people, or in immunocom-
promised patients. As it is a communicable disease,
having high rates of transmission, the best measure
to control this virulent infection is by preventing it.
In the case of COVID-19, we have seen the policy
of swift prevention by the Chinese government to
control the spread. They imposed a lockdown at the
end of January 2020 in the city of Wuhan alongside
its neighboring cities. Numerous New Year events
and other mass social gatherings were cancelled.
Various ports of transportation, such as airports,
bus and train stations, were closed down. Besides
this, to mitigate the spread, various cities were
quarantined [5, 6]. To flatten the curve of infection

spread, alongside preventive measures, monitoring
the trend of infection is of prime importance to avoid
consequences associated with an epidemic threat.
What is happening at the moment will better serve
to what needs to be done [7]. To avoid the spread
of infection, the Saudi government took remarkable
measures at all levels. It is worth mentioning that
Saudi Arabia has a population of 33 million, out of
which more than 30% are non-national residents.
Beside that millions of Umrah, and Hajj pilgrims
visit the Kingdom for religious rituals from all over
the world. They usually stay for an average of 10
days and social distancing is nearly impossible in this
case. Nearly half of the pilgrims are above 50 years
of age and have already existing chronic diseases.
Among these pilgrims, 40-90% report respiratory
illnesses [8, 9]. Considering these statistics, and the
medical emergencies caused by COVID-19 around
the globe, Saudi Arabia becomes more vulnerable to
cross-border infections travelling into the country.
In this context, various preventive measures taken
by the Saudi government such as timely suspension
of pilgrimage, partial lockdown in various cities,
propagating the use of disinfecting agents, and a
campaign by the Ministry of Health created an
awareness program regarding the prevention of
COVID- 19 which is highly appreciable. Knowing
the best treatment to be protected against COVID-19
is by preventing it, the present study was planned to
measure the general public knowledge, and practice
towards prevention protocols of COVID-19. To the
best of our knowledge, this is the first study of its kind
in the country. Although the present findings are not
generalizable to the whole Saudi Arabian population,
it can still be taken as a baseline for future studies
with more representative samples from each region.

2. Material and methods

This was a survey-based descriptive study which
recorded responses from all five regions of Saudi
Arabia used the nonprobability snowball sampling
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technique. A self-made face and content validated
questionnaire was developed based on WHO advice
for the public regarding the prevention of COVID-19
[10]. The WHO advises to stay home as much as pos-
sible, keep social distance, wash hands with soap and
water for 20 seconds, cover mouth when coughing,
and call the local medical emergency number with
suspected symptoms. The questionnaire consisted
of three parts. The first part contained information
regarding sociodemographic characteristics such as
sex, nationality, age, education level, and region of
residence. The second part contained 12 questions,
six each for knowledge, and its practice. The ques-
tions included in this section were on hand hygiene
practice, coughing, maintaining social distance, and
modes of virus transfer. The third part also con-
tained six separate questions of protection against
COVID-19 as advised by the WHO. These questions
captured respondents’ knowledge regarding quaran-
tine for two weeks, calling 937, an emergency health
helpline number, in case of emergency or advice,
information regarding virus symptoms, and spread.
All the responses were recorded as yes or no. Ethical
approval was obtained through the Research Ethical
Approval Committee of the University of Hai’l with
approval number H-2020-076. Information was gath-
ered from respondents electronically after informed
consent. The objective of the study was explained to
the respondents prior to the consent and the participa-
tion was entirely voluntary. A total of 443 responses
were recorded. Data was collected from 20th March
2020 until 1st April 2020. All the data was coded and
transferred to Microsoft Excel, and then transferred
to Statistical Package for Social Sciences (SPSS) ver-
sion 21 for analysis. Data was displayed as number,
percentages and graph. Pearson chi-square test was
used to check the statistical significance. P value
<0.05 was considered significant. For related categor-
ical variables of knowledge and practice McNemar
test was used. Phi coefficient was employed to fur-
ther check the strength of association between two
dichotomous variables.

3. Results

Out of 443 respondents, 238 (53.7%) were male
respondents and 205 (46.3%) were female respon-
dents. A vast majority of respondents were Saudi
citizens, 317 (71.6%), as compared to non-Saudi
residents, 126 (28.4%). The majority of the respon-
dents, 331 (74.7%), were university graduated and the

Table 1
Demographic Characteristics of Respondents (n=443)

Demographic characteristics Number of respondents (%)

Gender
Male 238 (53.7)
Female 205 (46.3)
Age in Years
18-32 191 (43.1)
33-49 176 (39.7)
50-59 59 (13.3)
60 and above 17 (3.8)
Nationality
Saudi 317 (71.6)
Non Saudi 126 (28.4)
Level of Education
Primary 10 (2.3)
Secondary 102 (23.0)
University Education 331 (74.7)
Region
Northern 199 (44.9)
Southern 29 (6.5)
South-West 30 (6.8)
Eastern 71 (16.0)
Central 114 (25.7)

lowest proportion, 10 (2.3%), had primary educa-
tion. The highest response rate was from the Northern
region, 199 (44.9%), followed by the central region,
114 (25.7%), and the Eastern region, 71 (16.0%),
while the lowest response rate was from the Southern
region, 29 (6.5%). The demographic characteristics
of the respondents are depicted in Table 1.

Among all the 443 respondents, 425 respondents
(96%) knew they had to was their hands with soap
and water for 20 seconds, however 69 respondents
(16.2%) were not practicing this knowledge. A small
number of respondents, 18 (4%), were ignorant of
washing hands for 20 seconds while out of these four
were ignorant though doing the practice. Respond-
ing to Q3 (sneezing or coughing into your arm/elbow
can prevent spreading of corona virus), 405 respon-
dents (91%) were found knowledgeable, of which
102 (25%) were not practicing it. Thirty-eight respon-
dents (9%) were lacking the knowledge about Q3,
of which eight were doing the practice. In response
to Q5 (do you know that COVID-19 can be trans-
ferred by shaking hands?), 435 respondents (98%)
had knowledge, 357 respondents (82%) were prac-
ticing the knowledge, while 78 respondents (18%)
had knowledge but were not practicing it. Only eight
respondents were ignorant about Q5, of which three
respondents were doing the practice.

In response to Q7 (do you know that you should
maintain a safe distance of at least one meter while
sitting with other people to protect yourself from
COVID-19?), overall 423 respondents (95%) had
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Table 2

Knowledge-based vs. Practice-based Variables (n=443)

Knowledge variables

Practice Variables

Q1. Do you know that washing your

Q2. Do you wash hands for 20 seconds?

hands for 20 seconds can prevent the Yes n (%) No n (%) Total n (%) P value
virus? Yes n (%) 356 (84) 69 (16) 425 (96) 0.000*
No n (%) 4(21.9) 14 (78.1) 18 (4)
Total n (%) 360 (81) 83(19) 443(100)
Q3. Do you know that sneezing or Q4. Do you sneeze into your arm/elbow?
coughing into your arm/elbow can Yes n (%) No n (%) Total n (%) P value
prevent the spread of the virus? Yes n (%) 303 (75) 102 (25) 405 (91) 0.000*
No n (%) 8(20.8) 30(79.2) 38 (9)
Total n (%) 311(70.2) 132(29.8) 443 (100)
Q5. Do you know that the virus can Q6. Do you avoid shaking hands whilst greeting?
be transferred by shaking hands? Yes n (%) No n (%) Total n (%) P value
Yes n (%) 357(82) 78 (18) 435 (98) 0.000*
No n (%) 3(38) 5(63) 8(2)
Total n (%) 360 (81) 83 (19) 443 (100)
Q7. Do you know that you should Q8. Do you maintain a distance of at least one meter whilst
maintain a safe distance of at least meeting others for protection against the virus?
one meter whilst sitting with other Yes n (%) No n (%) Total n (%) P value
people to protect yourself from the Yes n (%) 333 (79) 90 (21) 423 (95) 0.000*
virus? No n (%) 5(25) 15 (75) 20 (5)
Total n (%) 338(76) 105 (24) 443(100)
Q9. Do you know that touching your Q10. Do you avoid touching your face?
face can transfer the virus? Yes n (%) No n (%) Total n (%) P value
Yes n (%) 315 (76) 101(24) 416 (94) .000*
No n (%) 6(22) 21 (78) 27 (6)
Total n (%) 321(72) 122 (28) 443 (100)
Q11. Do you know that staying at Q12. Do you stay at home quite often?
home can decrease the chances of Yes n (%) No n (%) Total n (%) P value
getting infected? Yes n (%) 414 (95) 20 (5) 434 (98) 0.019*
No n (%) 2(22) 9(2)
Total n (%) 421 (95) 22 (5) 443 (100)

*p value obtained from Mc Nemar-Bowker Test.

the knowledge, while 333 respondents (79%) were
practicing the knowledge, whereas 90 respondents
(21.2%) were aware but were not practicing it.
Twenty respondents (5%) did not have knowledge
about Q7, of which five were practicing maintaining
a distance of at least one meter whilst meeting others
as a measure of protection against COVID-19.

Regarding Q9 (do you know that touching your
face can transfer COVID-197?), overall 416 respon-
dents (94%) had knowledge, 315 respondents (76%)
showed knowledge and practiced it, whereas 101
respondents (24%) were not practicing it despite hav-
ing the knowledge. Likewise, six respondents (22%)
were doing the practice even though they did not have
the knowledge that touching their faces can transfer
the virus. Out of the total 122 respondents that were
not practicing the knowledge, 21 (17%) did not have
the knowledge.

In response to Q11 (do you know that staying at
home can decrease the chances of getting infected?),

the majority of the respondents, 414 (95%), had
knowledge and were practicing it as well, but 20
respondents (5%) were not practicing it even when
they had the knowledge. Only two respondents (22%)
were found without knowledge and practice, while
seven were staying at home quite often despite the
lack of knowledge. Table 2, Figs. 1 and 2 categorize
the responses of knowledge-based and practice-based
questions.

The measurement of strength of association
amongst two binary dichotomous variables (Knowl-
edge and Practice) was checked by Phi coefficient
of association. Although we had already rejected
our null hypothesis, which states that there is no
difference to preventive knowledge for practice,
the strength of association is nevertheless listed in
Table 3. It was found that there is a very weak to
weak correlation of knowledge and practical use.
The relationships between related variables of knowl-
edge and prevention of COVID-19 amongst the Saudi
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m Knowledge based Questions

m Practice based questions

Do you stay at home?

Do you know that staying at home decreases spread of infection?
Do you avoid touching your face?

Do you know that touching face can transfer virus?

Do you maintain a distance of 1 meter?

Do you know you should have a distance of 1 meter?

Do you avoid shake hands whilst greeting?

Do you know corona virus can be transferred by shaking hands?
Do you sneeze into your arm/elbow?

Do you know sneezing/coughing into arm/elbow prevent Corona?
Do you wash hands for 20 seconds?

Do you know washing hands for 20 seconds?
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Fig. 1. Relationship between knowledge- and practice-based questions.

Knowledge and Practice variables (n=443)
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Fig. 2. Relationship of knowledge and practice of COVID-19 among the Saudi Arabian population.

population is strongly associated (Table 2) but weakly
correlated (Table 3).

The relationship between region and knowledge-
based Q1 (do you know that washing your hands for
20 seconds can help prevent against COVID-197?)
was performed and it was found that the relation-
ship between these variables was significant: X> (4,
n=443)=, 26.875 p=0.00. However, there was no
significant difference (p>0.05) in terms of educa-
tion, age, nationality, and gender with Q1. Likewise,
the relationship between region and majority of the

knowledge-based questions was found significant
(p<0.05).

Moreover, the relationship between level of edu-
cation and Q2 (do you know that sneezing or
coughing into your arm/elbow can prevent the spread
of COVID-19?7) was significant: X2 (2, n=443)=,
11.250 p=0.04. But there was no significant differ-
ence (p>0.05) in terms of age, nationality, region,
and gender with Q2. Similarly, the relationship
between education and most of the knowledge-based
questions was also significant (p <0.05).
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Table 3
Measurement of Strength of Association
Variable Phi Coefficient Interpretation
1. Influence of knowledge of washing hands on practice 0.31 Weak
2. Influence of knowledge of sneezing/coughing on practice 0.33 Weak
3. Influence of knowledge of not shaking hands on practice 0.15 Very weak
4. Influence of knowledge of social distance on practice 0.26 Very weak
5. Influence of knowledge of spreading of infection by touching face on practice 0.28 Very weak
6. Influence of knowledge of staying at home to prevent infection on practice 0.11 Very weak
Table 4
Relationship between Demographic Variables and Knowledge-based Questions
Knowledge-based Questions Age  Gender Level of Nationality ~ Region
Education
1. Do you know that washing your hands for 20 seconds can help you prevent n.s n.s n.s n.s 000*
against the virus?
2. Do you know that sneezing or coughing into your arm/elbow can prevent n.s n.s 0.004* n.s n.s
the spread of the virus?
3. Do you know that the virus can be transferred by shaking hands? n.s n.s n.s n.s 006*
4. Do you know that you should maintain a safe distance of at least one meter n.s n.s 0.051* n.s 0.000*
while sitting with other people to protect yourself from the virus?
5. Do you know that touching your face can transfer the virus? n.s n.s 0.000* n.s 0.000*
6. Do you know that staying at home can decrease the chances of getting n.s n.s n.s n.s 0.000*
infected?
7. Do you know that you can call 937 to seek medical attention for the virus? n.s 0.050* n.s 0.000* 0.006*
8. Do you know that older people are at higher risk of developing the virus? n.s n.s n.s n.s 0.009*
9. Do you know that the virus can stay on objects for a few days to weeks? n.s n.s 0.035* n.s 0.002*
10. Do you know that people who have travelled from abroad should not meet n.s 0.026* 0.000* n.s 0.000*
other people for two weeks?
11. Do you know that you should avoid meeting people if you have a cough or n.s n.s 0.009* n.s 0.001*
high temperature?
12. Do you know that you should seek medical care if you have a cough, n.s n.s 0.026* n.s 0.000*

higher temperature, and have difficulty breathing?

n.s shows non-significant. *p value obtained from 2 test.

Furthermore, concerning gender, a significant rela-
tionship was established for Q7 (do you know that you
can call 937 to seek medical attention for COVID-
19?) and Q10 (do you know that people who have
travelled from abroad should not meet other peo-
ple for two weeks?) with values of X2 (1, n=443)=,
3.834p=0.050,and X2 (1,n=443)=,4.977 p=0.026
respectively.

With regards to age, a significant relationship was
not established with the aforementioned knowledge-
based questions (p <0.05). The relationship between
demographic variables and knowledge-based ques-
tions is depicted in Table 4.

The relationship between region and practice-
based Q1 (do you wash your hands for 20 seconds?)
was performed, and it was found that the relation-
ship between these variables was significant: X> (4,
n=443)=,22.426 p=0.00. Likewise, the relationship
between region and all of the practice-based questions
was significant (p < 0.05).

Moreover, the relationship between education and
QI wassignificant: X2 (2,n=443)=,6.712 p=0.035.

Similarly, the relationship between level of education,
Q2 (do you sneeze into your arm/elbow?) and Q5 (do
you avoid touching your face?) was also significant
(»<0.05).

A significant relationship was established between
age and practice-based Q3 (do you avoid shaking
hands whilst greeting?) and Q4 (do you maintain a
distance of at least one meter?), with values of X2 (3,
n=443)=,13.054 p=0.005 and (3, n =443)=, 15.443
p=0.001 respectively.

There was no significant relationship between gen-
der and the aforementioned practice-based questions
(p<0.05). The relationship between demographic
variables and practice-based questions is depicted in
Table 5.

4. Discussion
The current study sought to evaluate the knowledge

and practice of preventive measures recommended
by the WHO to prevent COVD-19 among the
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Table 5
Relationship between Demographic Variables and Practice-based Questions
Practice-based questions Age Gender  Level of  Nationality = Region
education
p-value  p-value p-value p-value p-value
1. Do you wash your hands for 20 seconds? n.s n.s 0.035* 0.046* 0.000*
2. Do you sneeze into your arm/elbow? n.s n.s 0.001* n.s 0.000*
3. Do you avoid shaking hands whilst greeting? 0.005* n.s n.s n.s 0.000*
4. Do you maintain a distance of at least one meter whilst meeting others for 0.001* n.s n.s n.s 0.000*
protection against the virus?

5. Do you avoid touching your face? n.s n.s 0.002* n.s 030*

6. Do you stay at home quite often? n.s n.s n.s n.s 0.011*

n.s shows non-significant. *p value obtained from x2 test.

general population in Saudi Arabia. At the start of
the COVID-19 outbreak, early transmissions were
reported from animal to human [11], whereas at a
later stage all transmissions that constituted the pan-
demic in more than 180 countries were from human
to human. To date, the evidence of effective treatment
against this deadly disease has not been reported, thus
the main intervention is supportive and focuses on the
prevention of its transmission [12]. In this regard, it is
imperative to follow the guidelines set by the WHO
to prevent the transmission from human to human.
This is the second serious outbreak in Saudi Arabia
in less than ten years following MERS-CoV in 2012
[13]. Globally, costs of this outbreak are not limited
to health issues but also have significant effects on
economic and psychosocial issues. In the same con-
tinuum as the economy, Saudi Arabia is not operating
in a vacuum and has felt the world economic crisis.
The Kingdom has already announced downsizing its
2020 budget by a huge amount of $13.3 billion by
reiterating their strong commitment that the health
budget will be boosted further to fight the pandemic
of COVID-19 [14].

Saudi Arabia has exerted all its struggles to com-
bat COVID-19 on a priority basis to ensure the
safety of the community and to let the masses feel
that their matters of health are in safe hands. The
Ministry of Health (MOH) has played a signifi-
cant part to increase the awareness of the public
about the different aspects of the disease including
symptoms, spread, and prevention. Right from the
start of the outbreak of COVID-19, MOH started
a campaign to educate and increase the aware-
ness about COVID-19 of all members of society,
which has helped significantly to prevent, and slow
down the spread of the virus in the Kingdom. The
sources used to disseminate the information were
personal mobile messages, advertisements on social
media, mobile applications, use of radio and tele-
vision, teleconsultation through the Mawid App,

road signs and electronic screens in public places
[15].

The main strength of this study are the participants
who have a significant knowledge of the prevention
strategies against COVID-19 in all the knowledge-
based questions, but the strength of association of
practicing the knowledge was weak, although statis-
tically highly significant. The findings of this study
also show good hygiene practices among participants
to prevent the transmission of the disease.

The respondents’ knowledge is incorporated with
significant efforts and measures taken by the MOH to
increase awareness of the public about the different
aspects of the disease including symptoms, spread,
and prevention. More than two billion awareness
messages about COVID-19 were sent in 24 lan-
guages to residents on their personal mobile phones.
These messages predominantly included instructions
to prevent the spread, highlighting staying at home,
sneezing into the elbow, the importance of washing
hands, practicing social distancing, avoiding shak-
ing hands and direct contact with others [16]. These
instructions were also part of our study and we found
a significant knowledge of the respondents regard-
ing these items as well. A recent study conducted in
China to assess the knowledge, attitudes, and prac-
tices towards COVID-19 also reported that health
education programs were quite helpful to improve
the knowledge and practice of the community [17].
Likewise, the study conducted on the SARS-CoV2
outbreak in China reported the same findings [18].

The finding of a high level of knowledge among
the Saudi population was not expected as this sur-
vey was conducted in the early stage of the outbreak.
Similar findings were observed in a previous study
conducted in 2017 about the MERS-CoV epidemic
in Saudi Arabia [19], and during the SARS outbreak
in Hong Kong [20]. This study reported a high level
of knowledge and practice among the majority of
the participants about COVID-19 prevention. The
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findings of present study are in line with Chinese
study on COVID-19 [17], and a Japanese study con-
ducted in 2009 on the HIN1 influenza epidemic [21].
The present study found a significant association
between different regions of Saudi Arabia in terms
of knowledge and practice. These findings however
disagree with a previous study on MERS-CoV con-
ducted in Saudi Arabia [19].

5. Limitations of the study

Though the sample has been collected from all
major regions of the country, sample sizes from dif-
ferent regions varied, which could be a limitation to
the present study. Moreover, the study only focuses
on the knowledge of the general population in the ini-
tial days of the pandemic (from 20 March to 1 April
2020) and therefore might not be generalizable out-
side the domain of the defined population and scope
of the present study.

6. Conclusion

This study has adopted an approach to reach out
not only to Saudi nationals but to non-Saudi residents
as well, to perceive the impact that it could have in
the absence of the knowledge and practice among
residents about COVID-19. This study revealed that
it is important to have knowledge but imperative to
practicing it by exercising different techniques in the
wake of a pandemic like COVID-19. It is thus proven
that there is a significant relationship between both of
them and would help in muting the disastrous effects
of this virus on human beings. This study highlighted
the impact of government institutes on human beings
to help combat the infectious diseases like COVID-
19. This study not only appreciates the positive steps
in terms of knowledge and practice followed by the
Saudi government but also provides a rule of thumb
for other regions and countries to follow in fighting
against such pandemics. As an under-researched area,
this study has pioneered the impact of knowledge and
practice in helping to prevent COVID-19 and viral
infections among masses.
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