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Purpose: To investigate knowledge, attitude, and perceived risks towards COVID-19 pandemic
among healthcare workers (HCWs) in Saudi Arabia. Besides, the impact of risk communication
strategy on the attitude and practice of HCWs was investigated.

Patients and Methods: We conducted a cross-sectional study that targeted HCWs from
various Saudi health facilities. We utilized a self-administrated, online-based questionnaire
designed to assess basic knowledge of COVID-19, attitude and disease perception, and the
impact of risk communication messages among HCWs.

Results: A total of 1691 responses were received in the study. The HCWs exhibited good
levels of knowledge (total maximum score is 1) of COVID-19 concerning the modes of
transportation of COVID-19 (0.82+0.16), sample collection method for COVID-19 diag-
nosis (0.98+0.08), transmission of infection from asymptomatic individuals (0.99+0.11),
and that antibiotics are not effective against the new COVID-19 (0.83+0.38). Nearly one-
third of the participants considered a high/very high possibility of acquiring COVID-19
infection. HCWs had good attitude scores concerning their willingness to deal with new
COVID-19 patients (0.87+0.33) and their beliefs in being educated on COVID-19 (0.99
+0.11). Almost all participants strongly agree/agree that it is important to take action to
prevent the spread of COVID-19 within healthcare facilities and received health informa-
tion messages. Notably, 93.4% of the participants stated that the received messages
changed their attitude towards COVID-19 and its preventive measures. Good knowledge
scores were significantly associated with age > 49 years old, higher educational level, and
physician occupation. Similarly, good attitude scores were higher among males, HCWs
aged 40—49 years old, non-Saudi nationals, and physician and nurse occupations.
Conclusion: HCWs have fair knowledge and attitude towards the COVID-19 pandemic.
The risk communication is an effective strategy to improve the attitude and practice of
HCWs towards COVID-19 in Saudi Arabia.

Keywords: COVID-19 pandemic, knowledge, attitude, risk communication, perceived
benefits, Saudi Arabia

Introduction

The novel coronavirus disease 2019 (Covid-19) has spread rapidly in different
countries till becoming a global pandemic as declared by the World Health
Organization (WHO) on March 11, 2020,' causing a massive impact on healthcare
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services and economics.? Given that no effective treatment
is currently available, preventive measures represent the
cornerstone in managing the pandemic, including quaran-
hand
hygiene,>> and self-isolation in suspected cases.®

tine and lockdown measures, facial masks,
Nonetheless, community compliance is crucial for the
successful implementation of these measures; the public’s
perception about the risk of the disease and their knowl-
edge about proper preventive strategies play a critical role
in limiting pandemic spread.” Recently, a growing body of
evidence has tried to identify the level of knowledge and
attitude towards the COVID-19 pandemic across different
populations. However, these studies showed variable
results as the population awareness and attitude regarding
the COVID-19 can differ significantly by geographical
education and

distribution, level,

8,9

age, gender,
occupation.

Healthcare workers (HCWs) represent the cornerstone
in the fight against the COVID-19 pandemic. Previous
reports showed that HCWs are at high risk of acquiring
the infection and psychological distress during
pandemics;'® besides, they play a crucial role in dissemi-
nating proper knowledge during an emergency.'
Therefore, it is imperative that HCWs have knowledge
and attitude towards the COVID-19 pandemic to ensure
their strict compliance to control measures and effectively
disseminate accurate information about the pandemic.'?
Nonetheless, the current body of published literature
shows conflicting results regarding the level of HCWs’
knowledge and attitudes regarding COVID-19.'*'
Likewise, studies from the Middle East showed variable
levels of HCWs’ knowledge and attitudes regarding
COVID-19.">"'7 Thus, big data and real-life evidence are
needed to orient the already challenged healthcare systems
during the pandemic and reflect the single community
dynamics.'®2°

As stated by WHO, risk communication is “the
exchange of real-time information, advice, and opinions
between experts and people facing threats to their health,
economic or social well-being”.?' It is widely acknowl-
edged that

a pandemic, which encompasses risk perception and mea-

effective risk communication during
sures to minimize it, can improve public perception of the
benefits of preventive measures, compliance. Besides, it
can mitigate exaggerated displays of panic in the form of
uncontrolled buying of medications, goods, and personal
protective equipment (PPE).'"*? Thus, a successful risk

communication strategy should positively impact HCWs’

perceived risk of infection, knowledge, and attitude
towards the COVID-19 pandemic.

Saudi Arabia is the largest county in the Arabian
Peninsula. It has a well-established healthcare system
that is offered for free to all residents. The health system
in Saudi Arabia consists mainly of MOH-affiliated public
hospitals, other governmental institutions, and the private
sector.”> The healthcare system is equipped with 494 hos-
pitals and 22.5 beds per 10,000 inhabitants.”* In 2019,
there were a total of 113,000 physicians in Saudi
Arabia.”® In Saudi Arabia, the authority has taken several
risk communication measures to minimize the risk of
COVID-19 transmission.”**’ These measures include
a daily press conference by the Ministry of Health
(MoH),?*? public Health Hotline Center to provide reli-
able information and mitigate public concerns, profes-
sional media materials, using media platforms and social
media to deliver scientific information in a public
language,”* and mobile applications to provide educational
information.**~"

Although recent reports have tried to evaluate public
knowledge and attitude towards the COVID-19 pandemic
in Saudi Arabia,*>* little information is available con-
cerning the impact of risk communication on HCWs’
knowledge and attitudes during this pandemic. This cross-
sectional, survey-based study aimed to investigate knowl-
edge, attitude, and perceived risks towards the COVID-19
pandemic among HCWs in Saudi Arabia. Besides, we
assessed the impact of risk communication strategy on
the attitude and practice of HCWs towards the COVID-
19 pandemic. We hypothesized that the risk communica-
tions strategies provided by Saudi authorities led to good
levels of HCWs’ knowledge and attitude towards the
COVID-19 pandemic.

Methodology
Study Design and Population

We conducted a survey-based, cross-sectional study that
targeted HCWs in Saudi Arabia aged over 18 years;
HCWs from various health facilities were recruited regard-
less of their history of contact with suspected/confirmed
COVID-19 cases. The participants were recruited through
the period from May 20 to June 4, 2020, at the various
healthcare institutions. All HCWs on duties were invited
via online-based surveys; a healthcare worker who does
not deliver services was excluded. All procedures were
done after ethical approval from participating centers and
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the MOH in Saudi Arabia (IRB log. No.: 20-76M). The
cover page of the online survey stated the main objectives
of the study and informed the participants that their
answers to the survey’s questions will be used to assess
the study’s objectives. Thus, participants, who filled the
survey, implied their consent to participate in the study. All
personal data of the participants were anonymized or
maintained with confidentiality. The was conducted in
accordance with the Declaration of Helsinki.

Data Collection and Questionnaire

Validation

We utilized a self-administrated, online-based question-
naire designed to assess the impact of risk communication
among HCWs during the new COVID-19 pandemic in
Saudi Arabia and collect information concerning HCWs’
knowledge and attitude towards the disease. The question-
naire was distributed online to eligible participants using
a standardized platform. This platform was customized to
permit only one response from every participant. Each
participant received an email that enclosed the study’s
objectives and the questionnaire link. The questionnaire
was developed in English and Arabic by reviewing avail-
able WHO
recommendations.®'***% Two public health experts then

surveys in  the literature  and
reviewed the questionnaire content.

The questionnaire consisted of four parts. The first part
collected the demographics and professional characteris-
tics of the included HCWs. The second part consists of
seven questions that collect some basic information about
the participant’s knowledge of COVID-19. The third part
collected data regarding the attitude towards COVID-19,
including HCWs’ willingness to deal with COVID-19
cases, COVID-19 education, level of knowledge in deal-
ing with COVID-19, and level of adherence towards the
standard precautionary measures stated by the MOH. The
last part of the questionnaire consisted of eight items
concerned with HCWs’ perception of risk communication
principles. Besides, HCWs were asked about their level of
trust towards the most commonly utilized sources of infor-
mation about the COVID-19 pandemic. A scoring system
was developed to score the knowledge and attitude of
study participants, as described previously.*®*” Briefly,
incorrect/inappropriate were given a 0 score, while one
point was given for choosing the correct/appropriate
answer; a correct/appropriate response was based on cur-
rent literature and the good attitude. For multiple-choice

questions with more than one correct answer, one score
was given for the correct/appropriate response and for not
choosing the incorrect/inappropriate responses. The ques-
tion’s score was then divided by the total number of
multiple-choices in the question to standardize the scores
to be between 0 and 1. Additionally, overall mean scores,
ranging from 0 to 1, were calculated for each section of
the questionnaire (knowledge and attitude). They were
then further divided into four categories to reflect the
level of knowledge and attitude among HCWSs: poor
(score <0.25), below average (0.25 < score < 0.50),

above average (0.5 < score < 0.75),

(score >0.75).

and good

Sample Size Calculation and Statistical
Analysis

We used the Raosoft ® sample size calculator to calculate
the appropriate sample size for this survey using the fol-
lowing parameters: a 95% confidence interval, a response
distribution of 50%, and a 3% margin of error. The tar-
geted sample size was calculated to be 1067 participants.
After adjusting for a projected 10% attrition, the target
sample size for the study was 1200 participants. By the
end of the study, we enrolled a larger sample size of 1746
HCWs after excluding participants who did not provide
direct healthcare services.

Frequencies and percentages were used for categorical
variables. Continuous variables were represented as means
+standard deviations (SD), minimum, and maximum. The
association between categorical variables was evaluated by
the Chi-square test or Fisher’s exact test, as appropriate.
Continuous variables were assessed using the Independent
t-test or One-way ANOVA. Bivariate and multivariate
logistic regression models were also conducted between
the variables and good knowledge/ attitude scores, respec-
tively. All significance tests were two-sided, and a p-value
of <0.05 was considered statistically significant. All ana-
lyses were performed using IBM SPSS Statistics version
25.0 (IBM Corp., Armonk, NY, USA).

Results
Study Population and Demographics

A total of 1691 responses were received in the study, with
a mean age of 36.94 £9.21 years and female predominance
(53.6%). Nearly 55.4% of the HCWs worked within the
MOH-affiliated sector. The majority of the sample were
physicians (35%) and nurses (26.4%). Nearly half of the
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HCWs sample had already dealt with one or more sus-
pected/confirmed COVID-19 cases (Table 1).

Knowledge and Attitude Towards
COVID-19

Table 2 presented the knowledge and attitude scores of
HCWs regarding COVID-19.

The HCWs exhibited good levels of knowledge of
COVID-19 concerning the modes of transportation of
COVID-19 (0.8+0.2), which sample collection method is
the most useful for the diagnosis of COVID-19 (0.940.1),
the knowledge of asymptomatic individuals infecting other
healthy individuals (0.9£0.1), the knowledge that the sea-
sonal flu vaccine does not protect recipients from the new
COVID-19 (0.9+0.2), and antibiotics are not effective
against the new COVID-19 (0.8+0.4). The level of the
remaining two items was above average. The overall
mean knowledge score was 0.9 +0.1; 1343 participants
(84.8%) had good level of knowledge (score >0.75)
regarding COVID-19 pandemic (Figure 1).

On the other hand, HCWs had good attitude scores
concerning their willingness to deal with new COVID-19
patients (0.9+0.3), their beliefs in being educated on
COVID-19 (0.9+0.1), their feeling of having the appropri-
ate knowledge when dealing with new COVID-19 patients
(0.84£0.4), and their feeling that following the standard
precautionary measures advised by MOH would minimize
HCWs risk of contracting new COVID-19 (0.9+0.2). The
remaining two items were scored above average. The
overall mean knowledge score was 0.8 £0.2; 1091 partici-
pants (64.5%) had good level of attitude (score >0.75)
regarding COVID-19 pandemic (Figure 1).

Risk Communication Practice

Nearly all participants (97.9%) received health informa-
tion messages concerning COVID-19 and strongly agreed/
agreed that it is important to take actions to prevent the
spread of COVID-19 within healthcare facilities. Most
(94.1%) HCWs felt a chance to develop COVID-19
while conducting their duties (Table 3).

Regarding the impact of the health messages on
HCWs’ attitude, 93.4% of the participants stated that the
received messages changed their attitude towards COVID-
19, mainly in the form of applying stricter infection con-
trol practices (78.8%) and self-education about COVID-19
(76.5%). Besides, participants reported attitude changes
regarding the willingness to deal with COVID-19 patients

(61.4%) and receiving work instructions/endorsement
remotely  (56.8%).
impacted after receiving health messages regarding
COVID-19 (Table 3).

Finally, HCWs were asked about what type of informa-

Preventive measures were also

tion they would like to know more about regarding
COVID 19; the majority reported that they would like to
know more about therapeutic options (77.3%). Overall, the
majority of the sample (89.4%) felt that there is a gap of
information that they believe they need to have fulfilled
(Table 3). The most trusted source regarding received
information related to COVID 19, as reported by the
HCWs, was the Saudi MOH (96.2%), followed by the
WHO (56.4%).

Predictors of Good Knowledge and

Attitude Levels

HCWs with higher education levels had higher knowledge
mean scores (p <0.001). Besides, physicians and pharma-
cists had the highest knowledge mean scores than remain-
ing occupations (p <0.001; Table 4). At the multivariate
level, nurse occupation (OR 0.4, 95% CI 0.3-0.7,
p =0.001), being a radiotherapist (OR 0.3, 95% CI 0.1-
0.6, p =0.001), and public health occupation (OR 0.2, 95%
0.1-0.8, p =0.021) were independent negative predictors
of good knowledge levels (Table 5).

The results demonstrated that the attitude mean scores
were significantly higher among males (p <0.001), older
age groups (p =0.008), non-Saudis (p <0.001), HCWs
work within a governmental sector other than the MOH
(P=0.014), nurses (P<0.0001), HCWs stationed in ICU
(P<0.0001), and HCWs with a history of dealing with
COVID19 patient (P<0.0001; Table 4). At the multivariate
level, male gender (OR 2, 95% CI 1.6-2.6; p <0.001),
nurse occupation (OR, 1.6, 95% CI 1.1-2.2, p =0.0006),
being a laboratory staff (OR 2.7, 95% CI 1.1-6.9,
p =0.039), being stationed in ICU (OR 2.9, 95% CI 1.5-
5.8, p =0.001), being stationed in the ER (OR 1.8, 95% CI
(1.1-2.9), p =0.017), and dealing with COVID-19 sus-
(OR 26, 95% CI 2-33,
p <0.001) were independent positive predictors of good

pected/confirmed cases

attitude score. On the other hand, working in governmental
sectors other than the MOH (OR 0.6, 95% CI 0.5-0.9,
p =0.003) was an independent negative predictor of good
attitude score (Table 5).

There was a statistically significant positive correlation
between knowledge and attitude (p < 0.0001).
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Table | Demographic and Professional Characteristics of the Table | (Continued).
Study Population
Variabl Numb P t
Variable Number | Percentage artable umber erceo/n ge
*) *
Study enrolled 1691 Dentist 128 98:5
Nutrition 12 14.7
Gender 1114 Physiotherapy 23 18.8
Female 906 53.6
Dealt with a COVID-19 suspected/ 1689
Age Group 1690 confirmed case
<30 years 384 22.7 Yes 846 50.1
30-39 years 750 444 Abbreviations: PHC, Primary healthcare center; O&G ward, Obstetrics and
4049 years 351 20.8 gynecology ward; ICU, intensive care unit; ER, emergency room; OPD, outpatient
>49 years 205 12.1 department; COVID-19, coronavirus disease-2019.
Nationality 1669
Non-Saudi 642 385 . o
Saudi 1027 61.5 DISCUSSIO“ .
The landscape of the COVID-19 pandemic has changed
Highest level of education: 1690 dramatically in the EMR, including Saudi Arabia, with
Diploma 339 20.0 h ise in th b fd d d related
Bachelor 892 57 a sharp rls3e8 in the number of documented cases and relate
Masters\Ph.D 400 237 mortality.” During this unprecedented time, community
Other 59 35 compliance with preventive measures and limited panic-
Employer 1691 related behaviors play a crucial role in the pandemic’s
Governmental - Ministry of Health 937 55.4 successful control.'' It is well-established that an improper
Governmental - Other than the 346 20.5 risk management strategy can negatively impact public
Ministry of Health compliance to self-protective measures, especially when
Private sector 398 235 . . .
these measures interfere with normal activities or have
Worlk location 1646 socioeconomic impacts.®® Effective risk communication
:jz"tal I;;)é ?i represents the cornerstone for a risk management strategy
aiming to improve not only how people perceive health
Occupation 1687 risks during the pandemic but also how they react to
Laborat taff 137 8.1 . .
aboratory sta healthcare emergencies and adhere to self-protective
Nurse 445 26.4 11.40-42 .
Other 328 19.4 measures. In the case of the COVID-19 pandemic,
Pharmacist 99 59 with its associated high transmission rates, morbidities,
Physician 590 35 and mortality, lack of proper risk communication can
Public Health 16 0.9 exaggerate panic displays, increase public confusion, or
Radiotherapist 72 4.3 .
P lead to unfavorable perception towards the benefits of
Ward stationed in: 1498 14.7 preventive measures.*’ In this regard, HCWs are the front-
Medical ward 220 188 line soldiers in the fight against COVID-19; previous
O&G ward 62 253 4 d that HCW f 249,
Pediatric ward 97 312 reports demonstrated that s account for up to » 0
ICU 88 447 of the global number of documented COVID-19 cases.™ It
ER 202 52.0 is postulated that insufficient information about COVID-
Laboratory 1o 56.3 19 transmission, incubation period, and clinical symptoms
Pharmacy 64 58.5 . . . . .
are the main reasons for the high risk of infection among
Isolation ward 34 58.7 45 h L ¢ .
Optometrists 3 85.7 HCWs;™ thus, it is of paramount importance to ensure
Other, specify 404 86.7 proper risk communication among this vulnerable group
OPD 15 89.1 during the COVID-19 pandemic. Besides, HCWs are key
Radiology 36 91.7 players in the expert—public communication component of
(Continued) the risk communication strategy,‘“”47 and ensuring reliable
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Table 2 The Knowledge and Attitude Scores of HCWs Regarding COVID-19

Variable N Minimum | Maximum | Mean Std.
Deviation

I. Knowledge Score

I.1 What are the known modes of transmission so far for new COVID-19? 1687 0.17 | 0.82 0.16

1.2 Which of the following are the most common symptoms of new COVID-19 1689 0.17 | 0.74 0.17

according to the WHO!?

1.3 What method of sample collection is the most useful for new COVID-19 diagnosis | 1686 0.33 | 0.98 0.08

from the upper respiratory tract?

|4 Infected people without symptoms can spread new COVID-19? 1688 0 | 0.99 0.11

I.5 Seasonal flu vaccination protects the recipient from a new COVID-19? 1688 0 | 0.95 0.21

1.6 Only elderly people or people with underlying health conditions (eg: Diabetes, 1688 0 | 0.64 0.48

Cardiovascular diseases) are at the risk of developing severe illness due to new

COVID-19?

|.7 Antibiotics are effective against new COVID 19? 1688 0 | 0.83 0.38

Attitude Score

2.1 | would be willing to deal with new COVID-19 patients? 1691 0 | 0.87 033

2.2 | find it important for all HCWs to educate themselves regarding new coronavirus | 1691 0 | 0.99 0.11

COVID-19 whether they come into direct contact with new COVID-19 patients or

not.

2.3 | feel have the appropriate knowledge to deal with new COVID-19 patients? 1691 0 | 0.76 0.43

2.4 | feel | have the appropriate skills to deal with new COVID-19 patients? 1691 0 | 0.66 0.47

2.5 | feel | was provided with the appropriate equipment to deal with new COVID-19 | 1691 0 | 0.53 0.50

patients?

2.6 | feel that following the standard precautionary measures advised by MoH 1691 0 | 0.97 0.17

minimizes my risk of contracting new COVID-19?

Abbreviations: HCWs, healthcare workers; MoH, Ministry of Health; COVID-19, coronavirus disease-2019.

risk perception in this group would potentially reflect on
public perception and compliance during the pandemic.
Thus, we aimed to understand the impact of risk com-
munication on the perceived risk and attitude towards
COVID-19 among HCWs in Saudi Arabia. Our results
demonstrated that only one-third of the HCWs perceived
themselves at a high possibility of acquiring COVID-19
infection. Nonetheless, HCWs within the Kingdom posi-
tively perceived the benefits of preventive measures and
health messages; these messages positively changed
HCW’s attitude and practice towards COVID-19-related
preventive measures. Besides, the majority of the HCWs
stated that there is a gap of information that needs to be
fulfilled. To our knowledge, there no published reports
about the impact of risk communication among HCWs in

Saudi Arabia. In a recent report by Abolfotouh et al,**

HCWs from Saudi Arabia exhibited a high level of con-
cerns about acquiring COVID-19 infection and a high
level of support of actions taken by healthcare authorities
to minimize infection risk. Besides, HCWs in this report
stated an unmet gap regarding the information about
COVID-19 in the media.*® In another report that covered
ten countries from America, Europe, and Asia, the infor-
mation received from government and healthcare profes-
sionals was a significant predictor of proper COVID-19
risk perception,*® highlighting the beneficial role of risk
communication on the perceived risk and attitude towards
COVID-19 pandemic. Thus, healthcare authorities in the
Kingdom should implement continuous education pro-
grams and training that support HCWs with updated
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Figure | Level of knowledge and attitude towards COVID-19 pandemic among HCWs in Saudi Arabia.

information and protocols on minimizing the risk of
COVID-19 infection in the hospital setting. Besides,
clear and pertinent guidance about applying preventive
measures during COVID-19 should be developed to aid
HCWs in minimizing the risk of infection. Future research
should also focus on the impact of different risk commu-
nication strategies on the HCWs’ knowledge and attitude.

Proper knowledge is a major determinant of any suc-
cessful control strategy during health emergencies.
Previous reports highlighted that the high level of knowl-
edge was a driven factor for proper implementation of
preventive measures and authority’s directives during pre-
vious outbreaks such as severe acute respiratory syndrome
(SARS) and HINI influenza.’®>' Particularly, the impor-
tance of proper knowledge among HCWs cannot be over-
stated, owing to their high risk of infection and the public
view of HCWs as a trusted source of information during
a health crisis. This survey found that HCWs from Saudi
Arabia had good knowledge about basic COVID-19 infor-
mation such as mode of transmission, clinical presentation,
and standard of care. Such good knowledge can be viewed
in the context of effective risk communication, as stated
earlier. Such findings are in line with reports from China,'*
Egypt,'> and Pakistan.'> On the contrary, a recent report
from the United Arab Emirates demonstrated a poor level
of knowledge among HCWs.'® Notably, our findings
demonstrated that good knowledge was significantly asso-
ciated with older age, and the educational level above
diploma degree and physician occupation. We postulated
that these findings stem from the fact that the elderly are
more vulnerable to severe presentations of COVID-19 and,

hence, they are more eager for self-education about basic
information of the COVID-19 pandemic. Likely, physi-
cians are more likely to get in direct contact with
COVID-19 cases than other specialties —such as pharma-
cists and laboratory staffs-. Our findings come in agree-
ment with Abdel Wahed et al,'> in which physicians and
HCWs with an educational level above diploma had sig-
nificantly higher knowledge scores. Previous studies
further support the impact of age and education on the
knowledge level during previous outbreaks.’” Therefore, it
is essential to launch targeted educational campaigns cov-
ering HCWs with low educational level, non-physician
occupations, and non-MOH workers.

Behavioral changes are critical for the successful
implementation of any precautionary measures and risk
communication strategy. Previous reports demonstrated
that attitude and perception are major driving factors for
behavioral changes during outbreaks. In this regard,
HCWs are at increased risk of psychological stress, burn-
out, and occupational stigma, especially during the time of
pandemic.'>*® Such factors may be associated with nega-
tive personal feelings towards the work environment dur-
ing the pandemic, dealing with new cases, and the
response of the government to the epidemic
management.”*> In return, the unfavorable attitude by
HCWs can lead to improper self-protection practice and
delayed diagnosis.'” In this report, we found that HCWs
from Saudi Arabia had good attitude levels towards deal-
ing with COVID-19, governmental actions to minimize the
risk of infection, and their level of knowledge and pre-
paration to face the pandemic. Such findings are in line
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Table 3 Risk Communication Messages Practice

Variable Number | Yes | Percentage

(%)

Did you receive health information messages concerning
new coronavirus COVID-19?

Yes 1688 1652 97.9

Do you think you are likely to become sick with the new
coronavirus COVID-19?

The possibility of infection is 1689 583 345
high/very high

The possibility of infection is 1689 548 324
moderate

The possibility of infection is 1689 459 27.1
low/very low

Unlikely to get infected at all 1689 99 59

Do you consider important to take actions to prevent the
spread of new coronavirus COVID-19 in healthcare facilities?

Strongly agree/ Agree 1687 1653 98
Neutral 1687 31 1.8
Strongly disagree/ disagree 1687 2 0.2

What kind of information have you received about the new
coronavirus COVID-19?

How to protect your self 1602 1544 96.4
Symptoms of COVID-19 1602 1508 94.1
How the disease is transmitted 1602 1384 86.4
What to do if you have 1602 1456 90.9
symptoms

Risk groups 1602 1399 87.3
How is the COVID-19 treated 1602 1002 62.5
Other 1602 227 14.2

Attitude changed after receiving health messages about new
coronavirus COVID-19?

Willing to deal with COVID-19 1675 1029 61.4
patients

Willing to receive work 1675 951 56.8
Instruction\endorsement

remotely

Willing to educate yourself 1675 1281 76.5
about COVID-19

Willing to follow infection 1675 1320 78.8
control practices more strictly

No, it did not change any 1675 Il 6.6
attitude

Other attitude were changed 1675 28 1.7

Preventive practices changed after receiving health

messages about new coronavirus COVID-19?

(Continued)

Table 3 (Continued).

Variable Number | Yes | Percentage

(%)

Keeping update with scientific 1677 1056 63

publications regarding new
coronavirus COVID-19
Commitment to the home 1677 1358 8l
isolation except for my
professional obligations
More adhere to the hand 1677 1449 86.4
hygiene
More adhere to correct 1677 1184 70.6
misconceptions regarding new
coronavirus COVID-19

No, it did not change any 1677 6l 3.6
Practice

Other preventive practices 1677 31 1.8

were changed

What more would you like to know about the new
coronavirus COVID-19?

About infection prevention and 1677 825 49.2
control

About therapeutic options 1677 1297 77.3
About patients management 1677 958 57.1
No, | have sufficient 1677 139 8.3
information

Other 1677 39 23

Describe your feelings in term of stress and panic toward the
COVID-19?

Very high/ high level of stress 1687 625 37.1
Neutral 1687 652 38.6
Very low/ low level of stress 1687 280 16.6
Unconcerned 1687 130 7.7

Abbreviation: COVID-19, coronavirus disease-2019.

with reports from China,'? Egypt,15 and Pakistan.'> HCWs
from these countries exhibited fair levels of attitude
towards the COVID-19 pandemic in dealing with con-
firmed cases and measures to minimize the spread of
infection. Concerning the predictors of good attitude
levels, we found that the male gender was an independent
positive predictor of good attitude score. Such findings
may be attributed to the higher level of education among
males in Saudi Arabia, gender difference in employment
status, higher exposure to pandemic-related information
among males, and the fact that males are more likely to
suffer from more severe forms of COVID-19 than
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Table 4 The Association Between Knowledge/Attitude Scores and HCW’s Characteristics

Variable Category Knowledge Score Attitude Score
N Mean | S.D | p-value N Mean | S.D | p-value
Gender® Female 904 0.5 0.5 0.754 906 0.37 | 048 0.000
Male 784 0.49 0.5 785 0.49 0.5
Age Groups® <30 years 383 0.51 0.5 0.606 383 035 | 048 0.008
30-39 years 749 0.5 0.5 750 042 | 0.49
4049 years 350 046 | 0.49 351 0.48 0.5
>49 years 205 0.48 0.5 206 0.48 0.5
Nationality® Non Saudi 640 0.5 0.5 0.537 642 0.47 0.5 0.000
Saudi 1027 | 0.49 0.5 1027 | 039 | 0.49
Highest level of education® Diploma 339 037 | 048 0.000 339 0.43 0.5 0.292
Bachelor 891 0.49 0.5 891 0.4 0.49
Masters\Ph.D 399 0.58 | 0.49 399 0.46 0.5
Other 59 0.63 | 0.49 59 0.47 0.5
Employer® Governmental - Ministry of 935 0.48 0.5 0.65 937 0.43 0.5 0.014
Health
Governmental - Other than the 346 0.53 0.5 346 0.4 0.49
Ministry of Health
Private sector 398 0.5 0.5 398 0.43 0.50
Occupation® Physician 589 0.62 | 0.49 0.000 590 042 | 0.49 0.000
Pharmacist 99 0.51 0.5 99 029 | 0.46
Nurse 444 0.39 | 0.49 445 0.5 0.5
Laboratory staff 137 0.37 | 049 137 0.42 0.5
Radiotherapist 72 0.38 | 0.49 72 0.44 0.5
Public Health 16 0.38 0.5 16 0.38 0.5
Other 328 0.49 0.5 328 0.36 | 0.48
Ward stationed in® Medical ward 220 0.52 0.5 0.073 220 0.48 0.5 0.000
O&G ward 62 0.48 0.5 62 023 | 042
Paediatric ward 97 0.58 0.5 97 0.38 | 0.49
ICU 88 0.55 0.5 88 0.67 | 0.47
ER 202 0.41 0.49 202 0.49 0.5
Laboratory 110 0.44 0.5 110 0.44 0.5
Pharmacy 64 0.44 0.5 64 0.3 0.46
Isolation ward 33 0.42 0.5 34 0.44 0.5
Optometrists 3 0.33 0.58 3 0 0
Other 403 0.48 0.5 404 0.44 0.5
OPD 15 0.53 | 0.52 15 0.4 0.51
Radiology 36 047 | 05l 36 0.39 | 049
Dentist 128 0.58 0.5 128 027 | 0.44
Nutrition 12 0.67 | 0.49 12 025 | 045
Physiotherapy 23 0.6l 0.5 23 0.35 | 0.49
Dealt with a COVID-19 Yes 845 0.48 0.5 0.404 846 0.53 0.5 0.000
suspected/confirmed case® No 843 0.5 0.5 843 0.32 | 047

Notes: *Independent t-test; "ANOVA test.

Abbreviations: PHC, Primary healthcare center; O&G ward, Obstetrics and gynecology ward; ICU, intensive care unit; ER, emergency room; OPD, outpatient department;

COVID-19, coronavirus disease-2019.
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females.”® Besides, the results showed that nurse occupa-
tion, being stationed in ICU or ER, and dealing with
COVID-19 suspected/confirmed cases were independent
positive predictors of good attitude score. Such findings
are expected since these occupations deal closely with
hospitalized COVID-19 cases and accumulate more
experience, knowledge, and favorable attitude.’’

Study Limitations

While the present study has the strength of a large sample
size and comprehensive coverage of HCWs from different
institutions and levels of care, we acknowledge the exis-
tence of some limitations in this survey. Our survey was
based on a self-reported, online-based survey that might
suffer from selective participation, difficulties in measur-
ing attrition rates, and liability to participants’ feelings
during survey filling. Besides, the questionnaire was not
validated quantitatively, which might have affected the
precision of our conclusion.

Conclusion

Our results demonstrated that HCWs felt a notable change in
their attitude after receiving proper information about
COVID-19 from health authorities. Thus, healthcare autho-
rities in the Kingdom should implement continuous educa-
tion programs and training that support HCWs with updated
information and protocols on minimizing the risk of COVID-
19 infection in the hospital setting. Besides, clear and perti-
nent guidance about applying preventive measures during
COVID-19 should be developed to aid HCWs in minimizing
the risk of infection. On the other hand, HCWs from Saudi
Arabia exhibited fair levels of knowledge and attitude
towards COVID-19; however, the knowledge of HCWs
towards the impact of old age on the outcomes of COVID-
19 and the presentation of the disease was unsatisfactory.
Higher levels of knowledge and attitude were significantly
associated with higher educational levels, physician occupa-
tion, and working in MOH affiliated hospitals. Therefore, it is
essential to launch targeted educational campaigns covering
HCWs with low educational level, non-physician occupa-
tions, and non-MOH workers.
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