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Purpose: The COVID-19 outbreak has caused governments to put pandemic-related guidelines 
requiring compliance and understanding by healthcare professionals to mitigate its spread 
uncontrollably. We studied pharmacists’ knowledge, attitude, and practice towards the COVD- 
19 outbreak compared with other healthcare workers during the pandemic in Saudi Arabia.
Methods: We surveyed pharmacists’ socio-demographics (n=50) compared with other 
healthcare professionals (n=378) during lockdown starting in June 2020. We measured 
respondents’ level of knowledge (n=10 questions, maximum score of 10), attitude (n=17 
questions, maximum score of 80), and their practices (n=16 questions, maximum score of 80) 
towards COVID-19 infection.
Results: Median knowledge score was 8 (25th–75th percentiles: 7–9), attitude score 76 (70– 
80) and practice score 74 (68–78). Good knowledge predictors were >20 years working 
experience [OR: 2.05 (95% CI: 1.03–4.06); P=0.04] and >50% working in clinical practice 
[OR: 1.72 (95% CI: 1.12–2.66); P=0.01], in inverse relationship with paramedical profes-
sions [OR: 0.45 (95% CI: 0.45 (0.28–0.72)); P=0.001] and working in a university hospital 
[OR: 0.51 (95% CI: 0.33. 0.81); P=0.004]. Availability of pharmaceutical information and 
treatment options was associated with good attitude [OR: 2.19 (95% CI: 1.04–4.59); 
P=0.039] and acquaintance as primary information sources negatively associated with good 
attitude [OR: 0.34 (95% CI: 0.15–0.8); P=0.013]. Good practice predictors were female 
gender [OR: 3.84 (95% CI: 2.37–6.24); P<0.001], military hospital employment [OR: 2.32 
(95% CI: 1.25–4.31); P=0.008], USA [OR: 3.41 (95% CI: 1.03–11.22); P=0.044] or UK 
[OR: 8.86 (95% CI: 1.91–41.07); P=0.005] qualifications, and information on supportive 
measures [OR: 2.2 (95% CI: 1.36–3.56); P=0.001].
Conclusion: Health workers displayed good knowledge about COVID-19, while profession 
and working experience predicted adequate knowledge, positive attitude, or practice towards 
disease management.
Keywords: COVID-19, pandemic, pharmacists, knowledge, attitudes, practices

Introduction
The coronavirus-induced disease −19 (COVID-19) is a contagious respiratory 
pandemic, first detected and confirmed in Wuhan, China.1,2 According to the 
World Health Organization (WHO), the disease is caused by a severe acute respira-
tory syndrome coronavirus 2 (SARS-CoV-2).3 This virus is a homolog of the 
coronavirus (CoV) that triggered an outbreak of the severe acute respiratory 
syndrome (SARS) in 2003.4 The disease is known to spread very rapidly and to 
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be passed on through human-to-human;5–7 however, there 
is yet no clear evidence on the origin of the virus. Besides, 
the transmission route of the SARS-CoV-2 also remains 
unclear, although some studies have suggested a potential 
risk for airborne transmission.7,8 The most common symp-
toms are fever and cough, while gastrointestinal symptoms 
such as diarrhea and vomiting are less frequent.9

With the rapid, sharp increase in the reported cases 
worldwide, the WHO declared the outbreak a global pan-
demic requiring all countries to make concerted efforts 
together to combat the disease. This call resulted in coun-
tries responding by putting in place stringent precautionary 
and preventative measures, including travel restrictions 
contributing to the global cause. These measures were 
indispensable, and positive participation was necessary to 
facilitate effective combat against the spread of the dis-
ease. However, their success would depend on the prior 
comprehension of the problem by the population. 
Specifically, a clear understanding of the disease itself, 
such as the most common symptoms, protection methods 
against COVID-19 infection, transmission and manage-
ment of the disease and the measures in place, and the 
general perception of the public about the gravity of the 
problem as well as practicing the obligatory guidelines are 
among the most critical prerequisites for the public to 
contain the problem successfully. Thereafter, dealing with 
the consequences of COVID-19 pandemic quarantine 
which have been linked with an adverse association with 
mental health conditions.49

Poor understanding of the disease among health care 
workers (HCWs), on the other hand, is likely to lead to 
undesired therapeutic outcomes. In contrast, awareness of 
the disease symptoms, mode of transmission, and infection 
controls and measures are likely to go a long way in 
curbing the spread of the disease. Yet, much remains 
desired with the current level of understanding, how the 
population conceives the problem, and how they practice 
the authorities’ strategies. Being the professionals at the 
frontline in combating the disease, the level of understand-
ing and notion of the healthcare workers towards the 
pandemic is of paramount interest. They will always find 
themselves closest to the problem directly called upon to 
execute the institutional chain of requirements. Previous 
studies demonstrated the vital role of pharmacists during 
the pandemic and the impact of the pandemic on pharma-
ceutical care.10 However, there is a lack of studies com-
paring the performance of pharmacists to other healthcare 
professionals.

Several studies have addressed the level of COVID-19- 
related knowledge, attitude, and practice (KAP) among the 
HCWs,11–21 with widely varying outcomes in various 
regions of the world. Thus, while some have reported 
adequate knowledge, good attitude, and practice, many 
others have found the opposite trends. Besides, studies 
involving different societal groups or populations have 
also reported diversity in KAP towards COVID-1922–29 

and gaps in these traits among various 
populations.13,15,18,30 Besides, some studies also suggest 
that the response to these traits may depend on gender, 
age, or profession.12,14,31,32 Thereby, some have reported 
a negative attitude towards disease, while others have 
demonstrated good practice of the profession, necessitat-
ing more in-depth studies to assess the KAP of HCWs on 
the COVID-19 pandemic. In particular, there is currently 
stealth of literature specifically assessing the KAP in 
HCWs toward COVID-19 in Saudi Arabia, mandating, 
therefore, further insight into the problem. Therefore, this 
study aims to assess whether these traits can reveal any 
specific trends that may discern between pharmacists and 
other healthcare workers, as this would lay the basis for 
establishing the way forward in enhancing their compe-
tency and correcting any potential misconceptions related 
to their noble function in the containment of this relent-
lessly spreading pandemic.

Materials and Methods
Study Design, Settings, Population
A cross-sectional study was conducted in Saudi Arabia 
hospitals during lockdown starting in June 2020. It is 
a prospective self-reporting survey using online question-
naires involving health care workers who agreed to parti-
cipate in the study, such as physicians, pharmacists, 
dentists, nurses, and technicians practicing a medical pro-
fession within Saudi Arabia at the time. We excluded 
HCWs practicing outside Saudi Arabia. We chose 
a random sample of healthcare institutions in Saudi 
Arabia and distributed the questionnaire to their healthcare 
professionals by email or WhatsApp messages. 
Additionally, the published study survey was promoted 
on social media such as Twitter and manually in King 
Khalid University Hospital (KKUH) to reach the target 
sample size. The required sample size, calculated using the 
Stata sample size and power calculator33 before conduct-
ing our study, was estimated to be 395 participants. We 
decided to distribute the survey to 1000 participants with 
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an expected response rate of 50% and the expected out-
comes among the respondents of 20%. The confidence 
interval was set to 95% and a marginal error for type 1 
of 5%.

The study was conducted according to the guidelines of 
the Declaration of Helsinki and approved by the IRB 
Committee at King Saud University Medical City 
(KSUMC) (protocol code E-20-4845 and approved on 
5th of May 2020).

Written informed consent was obtained from all 
respondents before participation in the study, with a brief 
explanation of the objectives and benefits of the study, 
emphasizing the confidentiality and use of personal data 
for the scientific work only.

In this research, the participation was completely 
voluntary; no monetary or non-monetary rewards were 
provided, and participants were free to leave at any time.

Study Questionnaire
A self-administered questionnaire was created after an 
extensive search in the literature based on the recently 
available information from the World Health 
Organization (WHO), local Centers for Disease Control 
and Prevention, and Saudi Ministry of Health websites. 
The designed questionnaire was validated in two steps. 
First, the initial draft was sent to a group of research 
experts in the related fields, most of them are pharmacists, 
to reflect on relativity, simplicity, and the importance of 
questions. Secondly, a pilot study was conducted on 12 
selected subjects from HCWs to give their opinions on 
simplifying the questionnaire. Amendments from the pilot 
study were then integrated into the final questionnaire. 
Reliability test was done by calculating Cronbach’s alpha 
using SPSS v.24. The data of the pilot study were not 
included in the final analysis. The final questionnaire was 
then distributed using online survey tools to all available 
HCWs in selected locations. We sent one reminder to 
participants to encourage participation and survey 
distribution.

The questionnaire was divided into six sections. The 
first two sections included seven items providing informa-
tion about work status and COVID-19 source of informa-
tion. The third section contained questions regarding the 
most common signs and symptoms, protection methods, 
transmission, and management of COVID-19. We mea-
sured respondents’ level of knowledge (n=10 questions), 
attitude (n=17 questions), and their practices (n=16 ques-
tions) towards COVID-19 infection. The last section 

comprised demographic information of the respondents, 
including age, gender, and nationality. Questionnaires/ 
datasheets from other authors (Copyrights or acquired 
permission to use or open access for academic and 
research purposes).

Assessment of Knowledge, Attitude, and 
Practice
The study instrument assessed the knowledge of HCWs by 
asking questions about nature, etiology, symptoms, risk 
group, consequences, method of transmission, prevention, 
and management of COVID-19. Knowledge scores ranged 
from 0–10, with the maximum obtainable score of 10 for 
each participant. Assessment of attitude was carried out 
through 17 questions. The responses were recorded on 
a 5-point Likert scale. A score of 5 was given to strongly 
agree, 4 agree, 3 undecided, 2 disagree, and 1 to strongly 
disagree. In the last part, we evaluated respondent practice 
towards COVID-19 using 16 5-point Likert frequency 
scale items. A score of 5 was given to always, 4 often, 3 
sometimes, 2 rare, and 1 to never. We adopted the mod-
ified Bloom’s criteria to set the cut-off points for good 
knowledge, attitude, or practice to be a score of ≥80%.

Data Collection and Source
A team of three researchers established an excel sheet with 
required fields and weekly data entry. After four months, 
the data were statistically analyzed from the respondent 
questionnaires.

Statistical Analysis
Data Presentation
We described categorical data as numbers and percentages 
and continuous data as median (25th- 75th percentiles). 
Categorical data were compared with the Chi-squared test 
or Fisher exact test if the expected frequency was less than 
5. Wilcoxon test was used to compare continuous data. 
Spearman correlation was used to test the relations 
between knowledge, attitude, and practice scores. 
A P-value of less than 0.05 was considered statistically 
significant. All statistical analyses were performed using 
Stata 16.1 (Stata Corp, College Station, TX, USA).

Multivariable Analysis
Logistic regression was used to identify the independent 
predictors for good knowledge, attitude, and practice. 
Univariable analysis was performed, and variables with 
a p-value of <0.2 were included in a stepwise logistic 
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regression model with a forward selection of those with 
a p-value of <0.1. We included the socio-demographic 
variables in the multivariable regression analysis in 
Table 1.

Results
Socio-Demographic Data
There were no differences between the groups regarding 
gender and age. However, the two groups differed signifi-
cantly in the distributions of nationality, highest educational 
level, and work-related variables. The socio-demographic 
data are presented in Table 1.

Knowledge Assessment
We assessed the knowledge level in several controversial 
areas (most common symptoms, protection methods 
against COVID-19 infection, transmission, and disease 
management) at the survey time. The responses were 
reported in Supplementary Table 1. These were not 
included in the knowledge score calculation. The median 
knowledge score was 8 (25th- 75th percentiles: 7–9), 
pointing to no difference in the knowledge score between 
pharmacists and other healthcare workers (P=0.61) 
(Figure 1). There was no difference in the groups’ 
responses to individual questionnaire items 
(Supplementary Table 2). The cut-off value showing 
good knowledge was a score of ≥8, with good knowledge 
being reported in 256 (59.8%) participants. Good knowl-
edge was inversely related to the paramedical professions 
(OR: 0.45; P=0.001), whereby working at a university 
hospital (OR: 0.51; P=0.004), working experience more 
of than 20 years (OR: 2.05; P=0.04), and working over 
50% in clinical practice (OR: 1.72 (1.12–2.66); P=0.01) 
were independent predictors of good knowledge (Table 2).

Attitude Assessment
The median attitude score was 76 (70–80), showing no 
difference in the attitude score between groups. The 
response to each question on the attitude questionnaire 
was presented in Supplementary Table 3. Among our 
participants, 376 (87.85%) had a good attitude. Providing 
pharmaceutical information and treatment options by the 
institution was positively related to the good attitude (OR: 
2.19 (1.04–4.59); P= 0.039) and considering neighbors and 
friends as the primary source of information was nega-
tively associated with a good attitude (OR: 0.34 (0.15– 
0.8); P= 0.013). (Table 3)

Practice Assessment
The median practice score was 74 (68–78), with no differ-
ence between groups. Among the participants, 300 
(70.09%) had a good practice (practice score ≥ 70). 
Predictors of good practice were female gender (OR: 
3.84 (2.37–6.24); P<0.001), non-Saudi nationality (OR: 
2.28 (1.27–4.11), P= 0.006), working in a military hospital 
(OR: 2.32 (1.25–4.31); P= 0.008), getting the highest 
degree from the USA (OR: 3.41 (1.03–11.22); P= 0.044), 
or the UK (OR: 8.86 (1.91–41.07); P= 0.005) using news-
papers as the primary source of information (OR: 2.9 
(1.18–7.12); P=0.021) and providing information related 
to the supportive measures by the institution (OR: 2.2 
(1.36–3.56); P= 0.001). (Table 4). The response to each 
question on the good practice questionnaire was presented 
in Supplementary Table 4.

Correlations Between Scores
There was a positive correlation between knowledge and 
attitude score (Spearman’s rho: −0.28; P<0.001). (Figure 2) 
However, the correlation between knowledge and practice 
was non-significant (Spearman’s rho: 0.09; P=0.07), 
whereas attitude and practice scores were positively corre-
lated (Spearman’s rho: 0.35; P<0.001) (Figure 3).

Discussion
The present study evaluated the KAP of healthcare work-
ers in Saudi Arabia. Our study revealed a good knowledge 
level toward COVID-19 among the studied cohort in gen-
eral. However, there were no significant differences 
between pharmacists and other healthcare professionals. 
To our knowledge, there is a notable paucity of studies 
focusing on pharmacists actively engaged in fighting the 
pandemic in the literature. However, a study in Nepal 
seems to suggest differences among professions involved 
in frontline health workers in the pandemic-related KAP 
variables.18 On the other hand, the fact that the study 
cohort displayed good knowledge and positive attitude 
towards the disease and appropriate practice of the set 
guidelines reflects the general applicability of these KAP 
results to the status of HCWs in general concerning the 
various aspects of COVID-19 management.

However, many studies have evaluated the KAP traits 
in HCWs rather than focusing on active participation 
yielding diverse outcomes. Our findings of positive KAP 
qualities among HCWs as a whole concurs with, for 
example, the study of Qadah, which reported sufficient 
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Table 1 Socio-Demographics Characteristics of the Participants

All Participants 
(n= 428)

Pharmacists 
(n= 50)

Non Pharmacists 
(n= 378)

P-value

Female 255 (59.6) 33 (66) 222 (58.73) 0.33

Age (Years) 32 (27–39) 30 (26–37) 32 (27–40) 0.18

Saudi nationality 289 (67.5) 47 (94) 242 (64.02) <0.001

Highest educational level 0.03

Diploma 39 (9.1) 1 (2) 38 (10.05)
Bachelor 238 (55.6) 23 (46) 215 (56.88)

Master’s degree or equivalent 65 (15.2) 9 (18) 56 (14.81)

Ph.D. 24 (5.6) 4 (8) 20 (5.29)
Others 62 (14.5) 13 (26) 49 (12.96)

Years of experience 0.26
Less than 5 years 154 (36) 21 (42) 133 (35.19)
5–10 years 131 (30.6) 14 (28) 117 (30.95)
11–20 years 94 (22) 13 (26) 81 (21.43)

More than 20 years 49 (11.5) 2 (4) 47 (12.43)

Workplace 0.01

Ministry of Health affiliated hospital 133 (31.15) 18 (36) 115 (30.5)
University hospital 177 (41.4) 12 (24) 165 (43.77)
Military hospital 81 (18.97) 11 (22) 70 (18.57)

Private hospital 36 (8.43) 9 (18) 27 (7.16)

Country of graduation of your highest degree <0.001

Saudi Arabia 259 (60.5) 42 (84) 217 (57.41)
USA 18 (4.2) 3 (6) 15 (3.97)

UK 20 (4.7) 3 (6) 17 (4.5)

Canada 10 (2.3) 1 (2) 9 (2.38)
Australia 6 (1.4) 0 6 (1.59)

Others 115 (26.9) 1 (2) 114 (30.16)

Area of residence

In Riyadh 262 (70.6) 35 (70) 227 (70.72) 0.92

Frontline workers 264 (61.68) 17 (34) 247 (65.34) <0.001

What proportion of your working time do you spend in clinical 
practice?

<0.001

Less than 25 55 (12.9) 16 (32) 39 (10.32)
25 to 50 73 (17.1) 10 (20) 63 (16.67)

> 50 139 (32.5) 11 (22) 128 (33.86)

100 161 (37.6) 13 (26) 148 (39.15)

Overworked status 0.26

< 8 hours 123 (28.7) 11 (22) 112 (29.63)
≥ 8 hours 305 (71.3) 39 (78) 266 (70.37)

Work venue during the coronavirus pandemic 0.56
Home 361 (84.4) 40 (80) 321 (84.92)
I do not work 50 (11.7) 8 (16) 42 (11.11)
I go to my workplace 17 (4) 2 (4) 15 (3.97)

Please indicate your primary source of information that helps you learn 
about COVID-19

(Continued)
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knowledge and positive attitude towards COVID-19 in 
HCWs in Saudi Arabia20 and Olum et al demonstrating 
sufficient knowledge, positive attitude and good practices 
toward the disease among HCWs in Uganda.14 In contrast, 
HCWs in Nepal displayed deficiencies in knowledge but 
practice compounded by both positive and negative view-
points in combating disease transmission.13 While suffi-
cient knowledge but low positive attitude were reported by 
Parajuli et al15 and good knowledge, albeit with gaps, was 
identified on specific aspects and practice of the disease 
containment in the study of Tamang and colleagues.18 

Bhagavathula et al described poor knowledge of the dis-
ease transmission and symptom onset on the one hand, but 
a positive perception of the pandemic on the other in 
HCWs.12 In Pakistan, despite good knowledge, gaps in 
specific aspects of knowledge and practice were similarly 
identified among HCWs,17 while in China, the HCWs 
displayed sufficient knowledge and followed correct prac-
tices regarding COVID-19.19 In India, researchers 
observed a moderate level of knowledge about the 
COVID-19 infection but adequate knowledge about its 
preventive aspects among HCWs.16 The management of 

COVID-19-positive cases is difficult because of the 
administration of medications that may interact with each 
other, thus, pharmacists reduced prescription issues 
significantly.34

Rather than distinguishing between active involvement 
and lack thereof among HCWs, our study pointed to some 
demographic and socio-economic characteristics as more 
predictive of KAP traits. Thus, a good attitude was attri-
butable to the information provided by the institution dur-
ing the COVID-19 pandemic. Besides, the good practice 
exhibited by the participants was linked to gender, military 
hospitals, and the country where the highest degree was 
obtained. Interestingly, in our study, good knowledge 
exhibited an inverse relationship with the paramedical 
professions. Working in a university hospital and long 
working experience in clinical practice were independent 
predictors of the trait. Indeed, apart from healthcare per-
sonnel, studies have also been conducted on the KAP of 
certain other social groups, such as allied health profes-
sionals, dentists, medical students, for example, yielding 
equally varying results.11,21,32,35–38 In a study by Abdel 
Wahed in Egypt, a positive attitude was detected more 

Table 1 (Continued). 

All Participants 
(n= 428)

Pharmacists 
(n= 50)

Non Pharmacists 
(n= 378)

P-value

Radio 23 (5.4) 1 (2) 22 (5.82) 0.50

TV 137 (32) 11 (22) 126 (33.33) 0.11
Posters/pamphlets 103 (24.1) 14 (28) 89 (23.54) 0.49

Peers 82 (19.2) 5 (10) 77 (20.37) 0.09

Internet 276 (64.5) 33 (66) 243 (64.29) 0.81
WHO, CDC, MOH websites 340 (79.4) 41 (82) 299 79.1) 0.63

Social media 273 (63.8) 25 (50) 248 (65.61) 0.03

Scientific articles 207 (48.4) 31 (62) 176 (46.56) 0.04
Newspapers 50 (11.7) 4 (8) 46 (12.17) 0.49

Seminars 140 (32.7) 13 (26) 127 (33.6) 0.28

Neighbors and friends 54 (12.6) 2 (4) 52 (13.76) 0.07
Health educator 209 (48.8) 19 (38) 190 (50.26) 0.10

Does your institute provide the following continuing education about 
COVID-19?

Facts about the coronavirus COVID-19 344 (80.4) 36 (72) 308 (81.48) 0.11

Basic facts about the disease and how it spreads 350 (81.8) 40 (80) 310 (82.01) 0.73
0n-pharmaceutical interventions against COVID-19 151 (35.3) 17 (34) 134 (35.45) 0.84

Pharmaceutical information and available treatment options 185 (43.2) 31 (62) 154 (40.74) 0.004

Information related to disease prevention and preventative measures 320 (74.8) 27 (54) 293 (77.51) <0.001
Education related to other supportive measures (eg, psychological 

support) during this pandemic

256 (59.8) 26 (52) 230 (60.85) 0.23

No continuing education is provided about COVID-19 by my institute 63 (14.7) 7 (14) 56 (14.81) 0.88

Notes: Continuous variables were presented as median (25th-75th percentiles) and categorical variables as numbers and percentages (given in brackets)
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among allied health professionals than physicians, while 
risk perception was high among HCWs in general.11 Good 
knowledgeability has also been found in dentists in Jordan 
and Mauritius21,35,36 and medical students in Jordan, Iran, 
and China.32,37,38 However, while the Jordanian dentists 
were conscious of COVID-19 symptoms, mode of trans-
mission, and infection controls and measures in dental 
clinics,35 their comprehension of the extra precautionary 
measures required to protect the staff and patients from 
contracting the disease was limited.35 Also, medical stu-
dents in Iran displayed a high level of COVID-19- related 
knowledge, self-reported preventive behaviors, and mod-
erate risk perception.38 However, in the study of Peng in 
China, while most undergraduates acquired the necessary 
knowledge, positive attitude, and proactive practice in 
response to the pandemic outbreak, their KAP scores 
varied significantly by gender, medical major, and school 
types.32

In the general population, respondents have exhibited 
overall good knowledge regarding the covid-19 pandemic 
in countries including Saudi Arabia,20,22,23,48 Egypt,24 

India,25 China,26 Malaysia,27 Uganda,28 and the USA.29 

However, while in the majority of these countries, satis-
factory knowledge was partly linked to the positive atti-
tude and sensible practices,28 in some countries, these 
trends were observed together with poor practice24 or 
exhibited gaps in knowledge among certain groups such 
as drivers, business entrepreneurs, and security 
personnel.28 A study from three countries in the Middle 
East found good knowledge toward disease prevention and 
control and a lower knowledge score toward disease 
transmission.39 Postgraduate education may help to create 
best practices for maximizing pharmacists’ effectiveness 
in future emergencies.40

In Saudi Arabia, Alahdal et al suggested that despite 
moderate public awareness, the general population’s 

Table 2 Multivariable Predictors of Good Knowledge

Good Knowledge Odds Ratio (95% Confidence Interval) P-value

Paramedical profession 0.45 (0.28–0.72) 0.001

Working in university Hospital 0.51 (0.33–0.81) 0.004

>50 work in clinical practice 1.72 (1.12–2.66) 0.014
> 20 years’ experience 2.05 (1.03–4.06) 0.041

Figure 1 Box plots of the distribution of knowledge, attitude, and practice scores between pharmacists and other healthcare workers.
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attitude and practice turned out to be better.22 However, in 
the study of Siddiqui et al, the general population exhib-
ited a weak relationship between knowledge and practice, 
which was followed differently in the five regions of Saudi 
Arabia. The respondents’ levels of education influenced 
their choice of practice to protect themselves from the 
effects of COVID-19.41 Baig and colleagues found that 
KAP is related to the level of education and age, which is 
similar to our findings among HCWs.42 The general public 
in the USA revealed a satisfactory knowledge of the dis-
ease and attitude towards instituted preventive measures. 
However, although most respondents practiced self- 
isolation and social distancing, only a few followed all 
health recommendations.29 In China, while residents in 
Hunan Province exhibited good KAP toward COVID- 
19,43 inadequate or limited knowledge and lower attitude 
were prevalent in other studies in which the former was 
linked with a lower likelihood of negative attitude and 
preventative practices towards the disease.26

Societal or demographic factors appear to influence the 
KAP levels in various modes among different groups of 
people. In some studies, differences in knowledge levels 
and perceptions on certain aspects of preventative practice 
have been attributed to gender, age, education level, pro-
fession, family income, or urban area 
residence.12,14,31,43,44 For example, knowledge inadequacy 
and poor perception among HCWs have been attributed to 
age and profession in one study.12 In contrast, knowledge-
ability has been attributed to age and news media and good 
practices to age and holding a diploma in another.14 For 
example, in a study in Saudi Arabia, men presented with 
inferior KAP compared to females.23 In contrast, in our 
study, a slightly higher awareness level was observed in 
male participants. At the same time, a somewhat better 
practice was found among females, suggesting that gender 
may significantly influence the level of responses to the 
KAP traits. Besides, in the general Saudi population, 
a weak relationship between knowledge and practice was 

Table 4 Multivariable Predictors of Good Practice

Good Practice Odds Ratio (95% Confidence 
Interval)

P-value

Female 3.84 (2.37–6.24) <0.001

Non-Saudi nationality 2.28 (1.27–4.11) 0.006

Military Hospitals 2.32 (1.25–4.31) 0.008

The institution provides education related to supportive measures (eg, psychological 

support) during this pandemic

2.2 (1.36–3.56) 0.001

Country of graduation of the highest degree

USA 3.41 (1.03–11.22) 0.044

UK 8.86 (1.91–41.07) 0.005

The primary source of information is from Newspapers 2.9 (1.18–7.12) 0.021

Table 3 Multivariable Predictors of Good Attitude

Good Attitude Odds Ratio (95% Confidence 
Interval)

P-value

The institution provides information about: Pharmaceutical information and available 

treatment options

2.19 (1.04–4.59) 0.039

Education related to supportive measures (eg, psychological support) 1.90 (0.99–3.64) 0.051

The primary source of information
Newspapers 4.08 (0.87–19.02) 0.074

Scientific articles 1.72 (0.92–3.22) 0.089
Neighbors and friends 0.34 (0.15–0.8) 0.013
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attributed to the latter being regionally pursued differently 
and the choice of practice to protect themselves from the 
effects of COVID-19 being influenced by their education 
level.41 In China, individuals of relatively high socioeco-
nomic status, especially women, were knowledgeable 
about COVID-19, holding optimistic attitudes and show-
ing appropriate practices towards the disease among 
Chinese residents.26 Good knowledge and lower practice 
level were found among middle-aged, working individuals 

and those with insufficient income in Egypt.24 Another 
study in the same population indicated that knowledge 
was significantly lower among older, less educated, lower- 
income participants and rural residents, with most of them 
being concerned about the risk of infection.31 In the USA, 
knowledge levels were influenced by respondents’ age, 
education, and background. Besides, racial and socio- 
economic disparity and comorbidity conditions appear to 
contribute to poor levels of KAPs related to COVID- 

Figure 3 Scatter plot of practice and attitude scores.

Figure 2 Scatter plot of knowledge and attitude scores.
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19.45,46 In addition to comorbidities and demographic fea-
tures, some risk factors, including fear of the virus itself, 
the impact of the disease, anxiety, fear, work experience, 
and job category, may also affect the KAP of 
individuals.16,19,21,41,44 Thus, Ahmed et al suggested that 
despite having a high standard of knowledge and practice, 
dental practitioners could be working in a state of anxiety 
and fear towards the impact of the COVID-19 pandemic 
worldwide.21 At the same time, in China, respondents 
displayed fear of self-infection with the virus.19 In 
a study by Roy et al in India, while the attitude towards 
COVID-19 guidelines on quarantine and social distancing 
was adequate, anxiety reigned among the respondents.16 

Thus, apart from the specific professional groups, the 
general public has also shown variations in KAP traits 
possibly influenced differently by diverse factors around 
the world.

Pharmacists may assist relieve the load by offering 
patient education on chronic illness management and func-
tioning as a medication information resource for patients 
and healthcare staff.47

These variations may be related to the quality of the 
information on the disease, as this often depends on the 
source of information. Thus, the more accessible 
a reliable source is, the better the quality and more useful 
the extractable information would be extracted, espe-
cially for a subject such as this one. In Saudi Arabia, 
for example, the World Health Organization (WHO) and 
the Ministry of Health (MOH),22 social media, and the 
workplace were employed as their source of information 
in some studies.20 In the current study, however, the 
primary sources of information were health educators 
and newspapers, which may be limited concerning the 
nature of the dissipated relevant information. Other stu-
dies blamed the lack of information for the observed low 
KAPs in their studies. Hence, the differences in the 
availability of quality information may answer the varia-
tions observed in the KAP levels among different social 
groups or populations. Put together, therefore, there is no 
common denominator for the quality of KAP responses 
among the various groups or populations of the world, as 
they appear to depend on prevailing environmental fac-
tors, demographic characteristics, and to be influenced by 
the quality of accessible information in the respective 
groups.

Strengths and limitations
The current research has some drawbacks, such as 

using a cross-sectional design and a convenience sample 

method, which could restrict our ability to generalize our 
findings to other pharmacists and healthcare providers 
worldwide. Moreover, the study relied on self-reported 
responses of the HCWs. However, since no previous 
research has conducted a similar study, this is the first 
comparative cross-sectional study to examine pharmacists’ 
and other healthcare workers’ knowledge, attitude, and 
practice about COVID-19. The presence of a scoring sys-
tem allows the analysis to be evaluated with confidence.

Conclusion
In conclusion, this study showed that healthcare workers 
displayed good KAP levels towards COVID-19-related 
issues. Profession and working experience predicted ade-
quate knowledge, positive attitude, or appropriate practice 
towards disease management. However, the KAP response’ 
levels indicate that efforts should be directed to enhance the 
contribution of the HCWs in the fight to contain the disease. 
The observation that certain traits were better predictors for 
good knowledge and practice necessitates educating the 
health workers at different levels.
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