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Abstract
BACKGROUND: Insufficient knowledge and negative attitude toward coronavirus disease 2019 (COVID-19) among 
health care workers (HCWs) could lead to faulty practices resulting in delayed diagnosis and spread of the disease.

AIM: this study was conducted to assess the knowledge, attitude, practice, and perceived barriers to infection control 
toward COVID-19 among Egyptian HCWs.

METHODS: A cross-sectional study was conducted in Cairo University Children Hospital, with 537 HCWs (doctors 
and nurses) enrolled.

RESULTS: HCWs had an overall good knowledge level about COVID-19 where 61% had a knowledge score of ≥18 
points (out of 23). Doctors were more knowledgeable than nurses. About 64% of HCWs were considered as having 
positive attitude (scored ≥10 out of 13 points), with a significantly higher positive attitude among nurses. The mean 
practice score of HCWs was 1.0 ± 2.0 with a significantly higher good practice among nurses. Younger age, being 
a doctor, and higher qualification were the significant positive predictors of acquiring knowledge about the disease. 
The most commonly perceived barriers for applying infection control measures in hospitals were overcrowdings in 
health-care facilities (78.2%) and insufficient infection control policies (62.6%).

CONCLUSION: HCWs in general expressed good knowledge, positive attitude, and good practice toward COVID-19 
despite some gaps that were detected in specific items. Proper planning of educational programs that are directed 
according to the needs of different groups of HCWs is crucial. Effective policies should be established to overcome 
the barriers for applying infection control in health facilities.
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Introduction

Coronavirus disease 2019 (COVID-19) is an 
emerging respiratory disease caused by a novel human 
coronavirus severe acute respiratory syndrome coronavirus 
2 (SARS-COV-2) and was first reported in Wuhan, China, in 
December 2019 [1]. Due to the rapid spread and sustained 
transmission of the disease to many countries, the World 
Health Organization (WHO) has declared COVID-19 as a 
public health emergency on January 30, 2020, and as a 
pandemic on March 12, 2020 [2].

Globally, COVID-19 pandemic resulted in 
18,354,342 confirmed cases and 696,147 deaths on 
August 05, 2020, as per the WHO reports [3]. In Egypt, 
the first confirmed COVID-19 case was reported on 
February 14, 2020, which was the first reported case 
in Africa [4], and by August 2020, there were 94,752 
confirmed cases and 4912 deaths. On March 19, the 
Egyptian government has took various actions to slow 
down the spread of COVID-19 including, closing all 
restaurants, cafes, and public places form 7 pm till 
6 am [5], allocating extra human and financial resources 

needed to contain the outbreak, increasing the number 
of peripheral laboratories that can test for SARS-
COV-2, increasing testing capacity, and applying strong 
disease surveillance and contact-tracing efforts [6].

Infection with COVID-19 virus can range from 
being asymptomatic to a one causing severe illness. 
According to the Center for Disease Control and 
Prevention, about 80% of infected cases have mild 
or no symptoms, while about 20% develop severe 
complications including acute respiratory distress 
syndrome, sepsis, septic shock, organ failure, and 
death in about 2% of cases [7]. To date, there is no 
antiviral therapy or vaccine to prevent infection with 
SARS-COV-2, and thus, implementation of preventive 
measures is crucial especially among health care 
workers (HCWs) and patients’ close contacts [8].

Frontline HCWs who are primarily involved 
in hospitalizing COVID-19 patients are exposed to 
serious occupational risks including frequent exposure 
to infection, psychological stress, fatigue, occupational 
stigma, and physical violence [9]. On July 1, 2020, the 
number of infections among doctors with COVID-19 
virus exceeded 3000, while the number of deaths 
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has reached 108 representing about 5–7% death rate 
among medical staff according to the Egyptian Medical 
Syndicate [10].

Transmission of COVID-19 among all groups 
of HCWs whether frontline or non-frontline is facilitated 
by overcrowding, lack of isolation facilities, insanitary 
environment, and probably by insufficient knowledge 
and misunderstandings about infection control practices 
among HCWs which, in turn, result in delayed diagnosis 
and spread of the disease [11], [12]. Understanding 
HCWs’ knowledge, attitude, and practices (KAPs) 
help identifying the knowledge gaps related to the 
disease and planning effective strategies for behavioral 
change [13]. Hence, this study was conducted to 
investigate KAPs regarding COVID-19 disease among 
HCWs in Cairo University Children Hospital (CUCH).

Methods

Study design, period, and setting

This cross-sectional study was conducted in 
CUCH over 6 months duration from the beginning of 
June 2020 till the end of November 2020.

Study population and sampling

A convenient sample of 537 non-frontline 
HCWs (doctors and nurses) working at CUCH was 
recruited for the study.

Non-frontline HCWs

Are those who are not directly involved in 
COVID-19 prevention and control and not having 
direct contact with confirmed or suspected cases 
through patients’ screening, testing, nursing specimen 
collection, and treatment.

Study tools and data collection technique

Because of the lockdown in Egypt at the time of 
conduction of the study and to apply social distancing, 
data collection was done online through a Google Forms 
and the participants were invited to complete and submit 
it through a link sent through WhatsApp. For HCWs who 
could not use the Google Forms, questionnaires were 
also printed and distributed by data collectors. Two 
hundred and seven questionnaires were completed as 
Google Forms, while 330 were collected as printed self-
administered questionnaires. The questionnaire used 
was designed to cover the following information: 
1. Sociodemographic data and job characteristics 

including qualification and years of experience

2. Sources of knowledge about COVID-19 
disease, data related to previous infection 
of HCWs with COVID-19 virus, diagnostic 
measures, and consequent actions. Sources 
of knowledge about COVID-19 were inquired 
using multiple options format

3. Knowledge of the study participants regarding 
coronavirus disease 2019: A total of 23 
questions addressed the incubation period 
and modes of transmission, susceptibility, 
symptoms and complications, and factors 
that could reduce the risk of transmission, 
prevention, and treatment of the disease. The 
questions were formatted in closed-ended 
format with answers in the form of either: Yes, 
no, do not know, or multiple-choice options. 
Correct answers scored 1, while false and 
do not know scored 0. Questions used in 
this section were adopted from the available 
literature [12], [13], [14]

4. Participants’ attitudes related to COVID-19 
disease; 13 questions were used to assess: 
Participants’ willingness to increase their 
knowledge about the disease and to inform 
friends and relatives about it, their interest in 
the following COVID-19 disease updates in 
the Egyptian community, readiness to follow 
the infection control measures produced 
by the WHO and to accept being isolated if 
infected, their fear of being infected at work, 
and readiness to report infection to the hospital 
director and to get vaccinated if the vaccine 
became available in the market (all scored 
as 1 for agree and 0 for not sure or disagree)

5. Practices of HCWS related to COVID-19 
disease; eight questions assessed 
participants behaviors as follows: Avoiding 
touching eyes, mouth, and nose as much as 
possible, washing hands frequently with soap 
and water for 20 s at least, wearing personal 
protective equipment (PPE) when dealing 
with patients, correct putting on and taking 
off of PPE, wearing the mask when going 
out, avoiding crowded places as much as 
possible, and avoiding shaking hands since 
the pandemic started (all scored as 1 for yes 
and 0 for sometimes and no). Questions used 
in this section were adopted from the available 
literature [12], [13], [14]

6. Barriers to applying infection control measures 
in hospitals: Closed-ended questions with 
multiple option format (yes, no, and not sure) 
were used to assess participants’ perception 
toward the possible barriers. These questions 
were adopted from the available literature [13].
The original language of the questionnaire 

was English; they were translated to Arabic by two 
experts followed by back translation to English by other 
independent experts.
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Pilot testing

The preliminary data collection form was tested 
on 54 HCWs (10% of the sample size) who were later 
excluded from the analysis, to assess the clarity and 
comprehension of questions, and the time needed to 
answer the questionnaire. The internal consistency of 
the study questionnaire was assessed by calculating 
the Cronbach’s alpha with reliability coefficient of 0.816, 
0.746, and 0.712 for the KAP sections, respectively.

Data management and statistical analysis

Pre-coded revised data were entered into the 
Statistical Package for the Social Sciences (SPSS) 
version 21.0 (SPSS Inc. IBM, U.S.A.). For the knowledge 
(23 points), attitude (13 points), and practice (8 points): 
Correct responses assigned 1 point while do not know 
or incorrect responses received nil. For the knowledge 
scores, those attained ≥18 points (out of 23 points, the 
50th percentile for the score) were assigned as being 
knowledgeable, while those who attained <18 points were 
assigned as being not knowledgeable. For the attitude 
scores, those attained ≥10 points (out of 13 points, the 
50th percentile for the score) were assigned as having 
good attitude, while those who attained <10 points were 
assigned as having non-favorable attitude. For the 
practice scores, those attained ≥1 points (out of 8 points, 
the 50th percentile for the score) were assigned as 
having good practice, while those who attained <1 point 
were assigned as having faulty practice. These cutoffs 
were employed for the generation of logistic regression 
analysis to determine the possible predictors for good 
KAP. For categorical data, frequencies and percentages 
were used for reporting, Chi-square was used for 
comparison. For continuous data, mean, standard 
deviation, and median were used, independent t-test 
was used for comparison. Pearson rank correlation tests 
were used to find any correlation between KAP scores. p 
≤ 0.05 was considered statistically significant.

Ethical considerations

The Ethical Review Committee at the Pediatric 
Department, Faculty of Medicine, Cairo University 
revised and approved the study protocol. Informed 
consent form was obtained after proper orientation 
regarding the study objectives, data confidentiality, 
as well the potential impact of the study on the health 
services. Participants were informed of their right to 
withdraw from the study at any stage.

Results

Out of a total of 591 questionnaires, 537 
were fully completed and included in the analysis 

sociodemographic characteristics and variables 
related to previous infection with coronavirus 
disease 2019 among the study participants are 
shown in Table 1. More than half (53.6%) of the 
study participants were female, mean age was 29 ± 
7 years. About 60% of the respondents were nurses 
and 40% were doctors. Out of the 537 participants, 
225(42%) had at least a bachelor’s degree, 40% had 
a diploma or certificate, and a minority had a Ph.D 
(5.6%). Nearly 61% of the study sample did not attend 
any training courses or lectures about COVID-19. 
About 15% of the study participants were infected 
with COVID-19 and the majority (93%) reported 
being infected. The highest reporting frequency was 
to the Infection Control Committee (73.1%) followed 
by the head of the unit and the hospital director 
(27% each). The most common method of diagnosis 
was polymerase chain reaction (PCR) (37.7%) and 
computed tomography (CT) chest (25%), while the 
least were clinical diagnosis (13.1%) and history of 
contact with a confirmed COVID-19 case (14.3%). 
After reporting infection with COVID-19, 83.3% of 
infected cases were subjected to home isolation and 
supportive management, while 3.9% needed hospital 
isolation, and 12.8% needed further investigations by 
PCR, X-ray, and CT chest.

Table 1: Sociodemographic, previous infection with COVID-19 
among HCWs at Cairo University Children Hospital
Socio-demographic characteristics and previous infection with 
COVID-19 variables

Number 
(n = 537)

% (100)

Age
<30 321 59.8
≥30 216 40.2

Gender
Male 249 46.4
Female 288 53.6

Job title
Doctor 216 40.2
Nurse 231 59.8

Qualification
Bachelors 225 41.9
Masters 72 13.4
Diploma 54 10.1
PhD 30 5.6
Certificate 156 29.0

Years spent in current specialty
<5 318 59.2
5–10 147 27.4
≥10 72 13.4

Have you attended any training courses related to COVID-19?
Yes 207 38.5
No 330 61.5

Have you been infected with coronavirus?
Yes 84 15.6
No 453 84.4

How were you diagnosed? (not mutually exclusive, n=84)
Clinically 11 13.1
CT chest 21 25.0
Serology 0 0.0
PCR 30 35.7
All of the above 0 0.0
Contact with a confirmed COVID-19 case 12 14.3

Have you reported infection? (n = 84)
Yes 78 92.9
No 6 7.1

Who did you report to? (not mutually exclusive, n = 78)
Infection Control Committee 1 57 73.1
Head of the unit 2 21 26.9
Hospital director 3 21 26.9
One of my colleagues 4 18 23.1

Procedures done after reporting (n = 78)
Home isolation and supportive management 65 83.3
Further investigations, for example, PCR, X-ray, and CT chest 10 12.8
Hospitalization 3 3.9

COVID-19: Coronavirus disease 2019; HCWs: Health care workers; CT: Computed tomography;  
PCR: Polymerase chain reaction.
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Knowledge about COVID-19 disease 
among HCWs

The respondents were asked some questions 
(23) to assess their knowledge regarding COVID-19 
disease including incubation period, modes of 
transmission, susceptibility, clinical symptoms, 
complications, prevention, and treatment (Table 2). 
Doctors were more knowledgeable than nurses 
regarding incubation period of the disease (56% vs. 
41%, p < 0.001), most common clinical symptoms (85% 
vs. 44%, p < 0.001), and other less reported symptoms 
(96% vs. 86%, p < 0.001). More doctors than nurses 
correctly identified that HCWs are more likely to get 
infected with COVID-19 (100% vs. 97%, p = 0.046) 
and that children and young adults are not exempt from 
infection and need to take measures to prevent infection 
(96% vs. 87%, p = 0.001). A significantly higher percent 
of doctors knew that there is currently no vaccine in 
the Egyptian market to prevent COVID-19 (97% vs. 
76%, p < 0.001) and that influenza vaccine does not 
protect against the disease (76% vs. 65%, p = 0.001). 
More physicians than nurses correctly mentioned that 
the majority of COVID-19-infected cases is mild and 
can be treated at home (93% vs. 72%, p < 0.001) and 
that antibiotics are not the first line of treatment (85% 
vs. 50%, p < 0.001). Nurses were significantly more 
knowledgeable than doctors regarding 2 items only; they 
correctly knew that chemoprophylaxis with chloroquine 
is the most effective way for the prevention of COVID-19 
in health-care settings (32% vs. 19%, p < 0.001) and that 
HCWs should have their temperature measured daily 
before entering the hospital (94% vs. 86%, p = 0.003). 
The mean knowledge score of the study group was 
18.0 ± 2.0 with a significantly higher knowledge score 
among physicians than nurses (19.22 ± 1.43 vs. 17.16 
± 2.01, p < 0.001). About 61% of the study group was 
considered knowledgeable (scored ≥18 out of 23 points).

Sources of knowledge about COVID-19 
among HCWs

The most common sources of knowledge 
about coronavirus infection among the study group 
were television (44.1%) followed by social media 
(39.7%), international websites, for example, WHO 
(28%), and senior colleagues (20.1%), while the least 
was seminars and workshops (12.8%) (Figure 1).
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Figure 1: Sources of knowledge (%) about coronavirus disease 2019 
among health care workers in Cairo University Children Hospital

Attitudes of HCWs regarding COVID-19 
disease

Attitudes of HCWs as regards coronavirus 
infection are presented in Table 3. In most of the items 
(10 out of 13), nurses had significantly more positive 
attitude compared to doctors, where a significantly 
higher percent of nurses believed that one should 
follow the infection control measures produced by the 
WHO (99% vs. 92%, p < 0.001) as they believed these 
could protect to a great extent from being infected 

Table 2: Comparison between doctors and nurses as regards knowledge related to COVID-19 (correct responses)
Knowledge of health care workers regarding COVID-19 Job title p-value*

Doctors Nurses Total
n (216) % (100) n (321) % (100) n (537) % (100)

What is the incubation period of COVID-19? (multiple options) 120 56 132 41 252 47 <0.001*
Modes of transmission of COVID-19 include: 

Inhalation of droplets resulting from direct contact with an infected person (T) 216 100 318 99 534 99 <0.001*
Contact with surfaces soiled with the virus (T) 201 93 306 95 507 94 0.277
Eating or contact with infected animals (F) 105 49 33 10 138 26 0.040*

Most common clinical symptoms of COVID-19 include all the following except (multiple options) 183 85 141 44 324 60 <0.001*
Other reported symptoms of COVID-19 include (multiple options) 207 96 276 86 483 90 <0.001*
COVID-19-infected individuals with no fever could not transmit infection to others (F) 177 82 231 72 408 76 0.013*
Health-care providers are more likely to get infected with COVID-19 (T) 216 100 312 97 528 98 0.046*
Elderly and people with chronic diseases are more susceptible to get severe disease if got infected with COVID-19 
(T)

207 96 315 98 522 97 0.232

Children and young adults do not need to take measures to prevent infection with COVID-19 (F) 207 96 279 87 486 91 0.001*
Complications of COVID-19 include (multiple options) 216 100 315 98 531 99 0.130
Risk of transmission of COVID-19 could be reduced by (multiple options) 216 100 315 98 531 99 0.086
When should hand hygiene be done? (multiple options) 216 100 315 98 531 99 0.130
There is a vaccine in the Egyptian market for preventing COVID-19 (F) 210 97 243 76 453 84 <0.001*
Influenza vaccine could protect from COVID-19 (F) 165 76 210 65 375 70 0.001*
Antibiotics are the first line for the treatment of COVID-19 (F) 183 85 159 50 342 64 <0.001*
The majority of COVID-19-infected cases is mild and can be treated at home (T) 201 93 231 72 432 80 <0.001*
Contacts of COVID-19 patients should be isolated in a proper place and placed under supervision for 2 weeks (T) 207 96 300 94 507 94 0.452
It is recommended to isolate a patient with confirmed COVID-19 in an airborne infection isolation room with exhaust 
(T)

126 58 213 66 339 63 0.150

Chemoprophylaxis with chloroquine is considered currently the most effective way for prevention of COVID-19 in 
health-care settings (T)

42 19 102 32 144 27 <0.001*

It is important that all HCWs have their temperature measured daily before entering the hospital (T) 186 86 303 94 489 91 0.003*
HCWs in the triage area should be trained to spot symptoms of potential COVID-infection such as cough, fever, 
and difficulty breathing (T)

216 100 318 99 534 99 0.277

Preventing coronavirus disease 2019 at hospitals could be done by (multiple options) 213 100 321 100 534 100
COVID-19: Coronavirus disease 2019; HCWs: Health care workers; T=True; F=False; *Chi-square of independence.
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(100% vs. 94%, p = 0.002). More nurses than doctors 
expressed their willingness to be vaccinated against 
COVID-19 disease if the vaccine became available in 
the Egyptian market (87% vs. 83%, p = 0.001) and to 
be isolated in a suitable place if they got infected (90% 
vs. 74%, p < 0.001). A significantly higher percent of 
nurses believed that COVID-19 pandemic could be 
controlled in Egypt (46% vs. 28%, p < 0.001) and were 
keen of following the disease updates in the Egyptian 
community (66% vs. 17%, p < 0.001). The mean 
positive attitude score of the study group was 10.0 ± 
1.0 with a significantly higher positive attitude among 
nurses than physicians (10.36 ± 1.24 vs. 9.29 ± 1.54, 
p < 0.001). About 64% of the study participants were 
considered as having a positive attitude (scored ≥10 
out of 13 points). A significant negative correlation was 
found between knowledge score and attitude score 
(r = –0.167, p < 0.001).

Practices of HCWs regarding COVID-19 
disease

The majority of HCWs mentioned that they 
wash their hands frequently with soap and water for 20 
s at least (87%), avoid touching their eyes, mouth, and 
nose, as much as possible (72%) and avoid shaking 
hands since the pandemic started (65%), with a 
significantly higher good practice among doctors than 
nurses (p < 0.001). A significantly higher percent of 
nurses mentioned that they correctly put on and take 
off the PPE (78% vs. 68%, p = 0.049) (Table 4). The 
mean practice score of the study group was 1.0 ± 2.0 
with a significantly higher good practice among nurses 
than physicians (1.57 ± 1.66 vs. 0.99 ± 1.16, p < 0.001). 
About 63% of the study participants were considered 

as having good practice (scored ≥1 out of 8 points). 
A significant negative correlation was found between 
knowledge score and practice score (r = –0.134, 
p = 0.002).

Predictors of good knowledge and positive 
attitude regarding COVID-19 among HCWs

Age <30 years (odd ratio [OR] = 1.932, 95% 
confidence intervals [CI] 1.165–3.203, p = 0.011), being 
a doctor (OR = 13.822, 95% CI 2.155–88.639, p = 
0.006), and higher qualification (OR = 2.485, 95% CI 
1.354–4.561, p = 0.003) were the significant positive 
predictors of acquiring knowledge about COVID-19 
among the study participants (Table 5). Receiving 
training courses about COVID-19 (OR = 2.083, 95% 
CI 1.353–3.205, p = 0.001) were the sole significant 
negative predictor of acquiring knowledge about the 
disease. Age <30 years (OR = 4.245, 95% CI 2.715–
6.636, p < 0.001) was the only significant predictors for 
positive attitude among the study group.

Perceived barriers to applying infection 
control measures against coronavirus virus

Respondents were asked about the barriers 
to applying infection control measures in health-care 
facilities against COVID-19 (Figure 2). The majority 
mentioned overcrowdings in health-care facilities 
(78.2%) and insufficient infection control policies 
and procedures (62.6%). More than half of the study 
sample stated lack of necessary information about the 
disease among HCWs (56.4%) and deficient infection 
control supplies (53.6%). Lack of training programs for 
HCWs on a regular basis, non-compliance of HCWs 

Table 4: Comparison between practices of doctors and nurses regarding COVID-19
Practice Job title p-value*

Doctors Nurses Total
n (216) % (100) n (321) % (100) n (537) % (100)

I avoid touching my eyes, mouth, and nose, as much as possible 171 79 213 66 384 72 0.001*
I wash my hands frequently with soap and water for 20 s at least or with a disinfectant 192 89 276 86 468 87 <0.001*
I wear personal protective equipment when dealing with patients 192 89 288 90 480 89 0.246
I wear the medical mask when going out 177 82 270 84 447 83 0.243
I cover my nose and mouth during coughing and sneezing 198 92 252 79 450 84 <0.001*
I try to avoid crowded pales as much as possible 192 89 297 93 489 91 0.351
I can correctly put on and take off PPE to protect myself and others from the risk of transmission of coronavirus 147 68 249 78 396 74 0.049*
I avoid shaking hands since the COVID-19 pandemic started 177 82 174 54 351 65 <0.001*
COVID-19: Coronavirus disease 2019; PPE: Personal protective equipment; *Chi-square of independence.

Table 3: Comparison between doctors and nurses as regards positive attitude related to COVID-19
Attitude of health care workers regarding COVID-19 Job title p-value*

Doctors Nurses Total
n (216) % (100) n (321) % (100) n (537) % (100)

I am willing to increase my knowledge about COVID-19 213 99 321 100 534 99 0.065
I agree that all HCWs should follow the infection control measures produced by the WHO for reducing risk of infection 198 92 318 99 516 96 <0.001*
I believe that following infection control measures could protect to a great extent from infection 216 100 303 94 519 97 0.002*
I think that involving HCWs in infection control programs in hospitals has a role in reducing the risk of infection 210 97 318 99 528 98 0.167
I agree that patients with COVID-19 should be isolated 198 92 315 98 513 96 0.001*
I believe that COVID-2019 pandemic could be controlled in Egypt 60 28 147 46 207 39 <0.001*
I am not afraid of being infected with COVID-19 at work, and I believe I could defeat the virus 60 28 180 56 240 45 <0.001*
I will inform the hospital director and all my contacts if I got infected with COVID-19 207 96 315 98 522 97 0.232
Willing to get vaccinated against COVID-19 if the vaccine became available 180 83 279 87 459 86 0.001*
I believe that infection control measures should be applied with all patients not only infected cases 66 31 240 75 306 57 <0.001*
I am keen of following COVID-19 updates in the Egyptian community 36 17 213 66 249 46 <0.001*
I am willing to accept the idea of being isolated in a hospital/at home if I got infected with COVID-19 159 74 288 90 447 83 <0.001*
Planning to inform my relatives and friends about COVID-19 and how to reduce the risk of being infected 180 83 279 87 459 86 0.006*
COVID-19: Coronavirus disease 2019; HCWs: Health care workers; *Chi-square of independence.
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to follow the infection control policies and procedures, 
and shortcomings of surveillance procedures to detect 
infected cases whether from patients or HCWs, were 
perceived as barriers for 48%, 44%, and 38% of the 
study participants, respectively.

Discussion

COVID-19 is a rapidly expanding global health 
emergency affecting all groups of the population, 
especially HCWs. Sufficient knowledge about the 
disease among HCWs may positively affect their 
attitudes and practices which have a major impact in 
reducing further spread of the disease [15]. Hence, this 
study was conducted to assess the KAPs of HCWs 
towards COVID-19 disease in CUCH.

In the current study, a good level of knowledge 
was detected among HCWs regarding COVID-19 
as about 61% of the respondents were considered 
as having sufficient knowledge about the disease. 
However, a higher percent was detected in a study 
conducted in Uganda where 69% of the participants 
were deemed knowledgeable regarding coronavirus 
infection [14]. Moreover, in another study conducted in 
China, 89% of the HCWs surveyed showed sufficient 
knowledge of COVID-19 [16]. In contrast, poor level of 
knowledge about the disease symptoms and modes of 
transmission was detected in a study from the United 

Arab Emirates [17]. These variations among studies 
could be attributed to many factors including different 
methodological techniques and tools, disparities in 
sources of knowledge and acquiring information, and 
lack of training/educational programs.

Irrespective of their job title (doctors/nurses), 
almost all participants (99%) in this study correctly 
identified regular hand washing, social distancing, and 
using face masks as the main preventive measures 
for reducing spread of COVID-19. In accordance 
with our findings, adequate knowledge regarding the 
preventive measures of the disease was detected in an 
Indian study by Roy et al. [18]. However, Kumar et al. 
reported a moderate to poor level of knowledge related 
to using face masks for prevention COVID-19 [19]. In 
the current study, physicians were more knowledgeable 
regarding the majority of knowledge items (21 out of 
23 questions); a possible explanation is that doctors 
are actively involved in seeking medical information for 
improving patient outcomes. In accordance with our 
study, Abdel Wahed et al. found a significantly higher 
knowledge level among physicians than nurses and 
pharmacists [20]. However, no significant differences in 
knowledge regarding COVID-19 were detected among 
HCWs in Uganda regardless of their profession or 
qualification [14].

In the present study, age <30 years and 
higher qualification of HCWs were the significant 
positive predictors of good knowledge regarding 
COVID-19. This may be explained by the higher 
tendency of younger generations with high education 

Figure 2: Barriers to applying infection control measures against coronavirus disease 2019 in health-care settings as perceived by health care 
workers
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Table 5: Logistic regression model for predictors of good knowledge and positive attitude regarding COVID-19 among HCWs
Practice of health care workers regarding 
COVID-19

Predictors of knowledge Predictors of attitude
B coefficient p-value OR 95% C.I. for EXP (B) B coefficient p-value* OR 95% C.I.º for EXP (B)

Lower Upper Lower Upper
Age (<30) 0.659 0.011 1.932 1.165 3.203 1.446 <0.001 4.245 2.715 6.636
Gender (females) –1.504 <0.001 4.504 2.754 7.352 –0.140 0.550 0.896 0.549 1.376
Title (doctors) 2.626 0.006 13.822 2.155 88.639 –21.471 0.999 0.000 0.000 –
Years of experience (>10) –0.233 0.508 0.792 0.397 1.579 –1.076 0.003 2.932 1.451 5.917
Higher qualification 0.910 0.003 2.485 1.354 4.561 –0.181 0.666 0.835 0.368 1.893
Received training courses about COVID-19 –0.734 0.001 2.083 1.353 3.205 –0.066 0.756 0.936 0.618 1.418
Previous exposure to COVID-19 –0.054 0.801 1.055 0.695 1.602 –0.108 0.606 0.898 0.596 1.352
COVID-19: Coronavirus disease 2019; HCWs: Health care workers; p-value: *Chi-square of independence; CI: Confidence interval; OR: Odds ratio.
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levels to gain information from a diversity of sources, 
especially the internet and social media which are less 
used by older ones. Similarly, several studies reported 
higher knowledge among younger age groups with 
higher levels of education [1], [21].

The most common sources of knowledge 
about COVID-19 in the current study were television 
and social media, while the least were seminars and 
workshops. Moreover, receiving educational programs 
about COVID-19 were surprisingly a negative predictor 
of acquiring knowledge about the disease. A possible 
explanation could be attributed to many factors including 
lack of time among HCWs and non-organized content of 
the programs which is not directed to the HCWs’ needs. 
Moreover, at the beginning of the COVID-19 pandemic, 
there was a lot of contradictory information about the 
disease which could have negatively influenced the 
knowledge level of HCWs. This finding suggests the 
need for conducting well-organized and properly 
planned educational programs to different groups of 
HCWs according to their needs and work load.

The current study detected an overall positive 
attitude of HCWs toward COVID-19, 64% of respondents 
were considered as having a positive attitude. More 
than half of the participants (55%) mentioned that 
they were afraid of being infected with COVID-19 at 
work. However, higher percentages were reported by 
Zhong et al. and Maleki et al. where 83.1% and 89.2%, 
of HCWs, respectively, were afraid and felt at risk of 
getting infected with coronavirus [1], [22].

Unexpectedly, there was a significant negative 
correlation between knowledge score and both attitude 
and practice scores in the present study. A possible 
explanation could be due to deficient infection control 
resources, which was perceived by 53.6% of HCWs 
as a barrier to applying infection control. In addition, 
attitude of HCWs may be negatively affected by 
their peers even if they have adequate knowledge. 
This finding was contradictory to other studies which 
reported that higher knowledge levels were associated 
with a more favorable attitude [16], [21]. In our study, 
nurses had a significantly higher positive attitude 
than doctors regarding COVID-19 despite their lower 
knowledge score. A possible explanation is that risk 
perception differs among HCWs and could strongly 
affect their mental health and, in turn, their perception 
toward the risk [23]. Nurses are usually exposed to a 
higher risk of acquiring infection than doctors due to 
their prolonged contact with patients which makes them 
more aware of the risk and consequently this affects 
their attitudes. A significantly higher percent of nurses 
believed that COVID-19 pandemic in Egypt could be 
controlled and expressed their interest in following the 
disease updates in the Egyptian community. Similar 
results were reported from a study conducted in Egypt 
to assess the KAPs of HCWs regarding COVID-19, 
despite the physicians’ higher knowledge levels in that 
study, their attitude was less favorable as regards the 

COVID-19 situation in Egypt and the capability of the 
government to control the disease [20]. Age <30 years 
was the sole significant positive predictor for positive 
attitude in the current study which could be explained 
by the malleability of younger generations to accept 
change in attitude.

In the current study, 63% of HCWs were 
assigned as having good practices toward COVID-19. 
Most of the study participants performed the main 
preventive practices against the disease including 
washing hands frequently with soap and water for 
20 s at least (87%), wearing face mask when going 
outdoors (83%), and avoiding crowded places as much 
as possible (91%). Nurses had an overall significantly 
higher mean practice score than doctors (1.57 ± 1.66 
vs. 0.99 ± 1.163, p < 0.001), however, no significant 
correlation was found between practice score and 
attitude score. One of the main causes of acquiring 
COVID-19 disease is the incorrect wearing and removal 
of PPE [24], in our study, a significantly higher percent 
of nurses than doctors stated that they can correctly put 
on and take off PPE (78% vs. 68%, p = 0.049).

The most frequently mentioned barriers for 
applying infection control measures in hospitals in 
the current study were as follows: Overcrowdings in 
health-care facilities (78.2%), insufficient infection 
control policies and procedures (62.6%), lack of 
necessary information about the disease among 
HCWs (56.4%), and deficient infection control supplies 
(53.6%). Non-compliance of HCWs to follow infection 
control measures was mentioned by 44% of the 
study participants. Similarly, Saqlin et al. found that 
overcrowding in emergency rooms was perceived by 
the majority of HCWs as a barrier to infection control, 
however, 31.6% and 36.7% of HCWs in that study 
thought that not wearing a mask and not doing hand 
washing were not barriers to infection control [13].

This study is one of the few studies [20] that 
assessed the KAPs of HCWs in Egypt regarding 
COVID-19. However, it has some limitations including 
assessment the KAPs of non-frontline HCWs in CUCH, 
so the results may not be generalizable to all groups 
of HCWs. Using an online data collection method for 
a part of the study, sample may have resulted in recall 
bias.

Conclusion

In the current study, HCWs in general 
expressed good knowledge, positive attitude, and good 
practice toward COVID-19 despite some gaps that 
were detected in specific items. Surprisingly, nurses 
had a significantly higher positive attitude and good 
practice score than doctors. Thus, proper planning of 
educational programs that are directed according to the 
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needs of different groups of HCWs is crucial. Improving 
HCWs’ practices are necessary through continuous 
monitoring and evaluation. Knowledge of HCWs about 
COVID-19 was mainly derived from less genuine 
sources (television and social media) which could have 
affected their knowledge levels and ultimately attitude 
and practice as well, so it is recommended that the 
Ministry of Health should provide authentic and up-to-
date information targeting all HCWs. The main barriers 
for applying infection control measures in hospitals 
as perceived by HCWs in the current study were 
overcrowding, insufficient infection control policies and 
procedures, and deficient infection control supplies. 
Therefore, effective policies should be established by 
the government and policy-makers to overcome the 
previously mentioned barriers.
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