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Abstract
Introduction: Health care providers (HCPs) are at the frontline of the response to the 
COVID-19 pandemic and are thus exposed to threats that place them at the risk of 
infection. The increased risk of COVID-19 nosocomial transmission can result from 
poor awareness  among HCPs and inadequate infection control practices. Aim of 
Work: To appraise awareness of coronavirus COVID-19 infection control (IC) and 
practices of infection control measures among health care providers (HCPs) in Beni-
Suef governorate, Egypt. Materials and Methods: A cross-sectional study of 477 
HCPs was done using a structured  questionnaire. In Google forms a questionnaire was 
created, and connection was shared with HCP’s WhatsApp and Facebook groups. 
In the investigators’ contact lists the connection was also shared directly with HCPs. 
The questionnaire was divided into 3 parts to assess participants socio-demographics, 
awareness about the disease ,  infection prevention and control practices against 
COVID-19.Results: Among  the participants; 69.2% were females, and  the mean age 
of the group was 31.5±7.6 years with a mean professional experience of 8.2±7 years 
(50.7% had <6 years experience). The level of satisfactory awareness and practices 
about  COVID-19 disease was reported in 67.5.6% and  75.3% of participants, 
respectively. Multivariable binary logistic regression analysis showed that; regular 
training in IC  was  the only factor increasing  the probability of satisfactory awareness 
and practices (p-value <0.001, OR, 95% CI; 3.69, 2.39:5.71 and p-value=0.001, 
OR, 95%CI; 2.29, 1.43:3.67). HCPs  with >6 years work experience had three times 
satisfactory practice level compared to their ≤6 years experience peers (p-value=0.004, 
OR, 95%CI; 2.81, 1.4:5.9). Conclusion and Recommendations: Awareness and 
practice scores among HCPs in Beni-Suef Governorate, Egypt were satisfactory with a 
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Introduction
Coronavirus disease (COVID-19) 

is a widespread  pandemic affecting 
humans by the most recently discovered 
coronavirus. People affected with 
COVID-19 will experience mild to 
moderate symptoms and recover without 
the need for hospitalization (Guan et al., 
2020;WHO, 2020a and Zhu et al., 2020). 
Two previous coronavirus outbreaks 
occurred in 2003 and 2012: SARS-
CoV and Middle East Respiratory 
Syndrome-Corona Virus (MERS-CoV) 
which resembled the novel coronavirus 
(WHO, 2020b). In Egypt, from February 
14  to 10 September 2020, there have 
been 100,403 confirmed cases of 
COVID-19 with 5,577 deaths who were 
severe cases or needed hospitalization 
(WHO, 2020c).

Coronavirus spreads primarily from 
infected people (coughs or sneezes) by 
close personal contact (approximately 6 
feet) or can be transmitted by touching 
infected surfaces (CDC, 2020a). HCPs 
being frontliners in this epidemic chain 
aiming to control the outbreak are at 
a higher risk of infection owing to the 

overcrowding of healthcare facilities 
and lack of enough isolation rooms; thus 
practicable steps taken to prevent spread 
of infection should be implemented 
(Wu and McGoogan 2020). Standard 
guidelines include personal spacing, 
daily hand washing, mouth and nose 
covering while coughing and sneezing 
and thorough cooking of meat and 
poultry (CDC, 2020b).

Personal protective equipment (PPE) 
such as masks , gloves and gowns help 
to keep HCPs at a lower risk of infection 
when treating COVID-19 infected 
patients. Centers for Disease Control 
and Prevention (CDC) recommends 
wearing a properly used, well-fitted  N95 
masks for healthcare givers with proper 
disposal (WHO, 2020d).

Studies have shown that some HCPs 
lack knowledge and practices  towards 
MERS CoV (Abdullah et al., 2016 and 
Sameer  et al., 2018) and SARS (Deng et al., 
2006)  arising in inadequate awareness of 
some HCPs towards infection prevention 
practices (Wu and McGoogan, 2019). 
Approprite knowledge influences the 

need towards improving the donning and doffing practices of their personal protective 
equipment (PPE). Effective infection control measures, including frequent skill-
based training and continuous professional development would enhance competent 
practices of infection control for all categories of HCPs.
Keywords: Awareness, Practices,  COVID-19 and Health care providers.
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practices of HCPs and directly increase or 
decrease the risk of infection (McEachan 
et al., 2016).

Aim of Work

The current study was carried 
out aiming to appraise awareness of 
coronavirus COVID-19 infection 
control (IC) and practices of infection 
control measures among health 
care providers (HCPs) in Beni-Suef 
governorate, Egypt.

Materials and Methods

Study design:This is a multi-center 
cross-sectional survey-based study.

Place and duration of study:The 
study was conducted in Beni-Suef 
governoate during a period of strict 
lockdown to implement social 
distancing to prevent COVID-19 
spread. The survey covered the period 
from  25th of May  till 20th June 2020.

Study population:The study 
included health care personnel as 
physicians, nurses, pharmacists, 
physiotherapist and technicians working 
in any health unit or center, general/
district/ health insurance hospital and /
or university hospital.

Study sample: Considering 
that it was not feasible to conduct a 

population-based survey at this time, 
data collection was done using an online 
snowball sampling approach. 

Using Epiinfo statcalc, the 
sample size for population survey was 
calculated at 95% confidence level, 5% 
acceptable margin of error, 1 design 
effect, 50% expected frequency (of 
unsatisfactory knowledge or practice), 
the minimum sample size was found to 
be at least 384 health care workers. To 
counteract any errors in completing the 
questionnaires, the questionnaire was 
distributed on 550 health care workers, 
then 477 personnel responded with a 
response rate 86.7% resulting in a final 
sample size of 477.

In Google forms a questionnaire 
was created, and connection was shared 
with HCP’s WhatsApp and Facebook 
groups. In the investigators’ contact 
lists the connection was also shared 
directly with HCPs. 

Study methods :

Based on international guidelines for 
COVID-19 published by WHO,  a semi-
structured questionnaire was designed 
(WHO, 2020d). An initial questionnaire 
draft was drawn up, and then validated in 
two stages. Firstly, the study instrument 
was adapted to suit participants. The 
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questionnaire was checked and validated 
for content and relevance by  the authors, 
and two external public health professors. 
Second, a pilot study was performed 
by asking a small number of HCPs 
(No=30) for their views on simplifying 
and shortening the questionnaire. Pilot 
research chose participants from all 
health care fields. 

Reliability was measured using 
the SPSS version 25 (IBM Corp. 
Published 2017. IBM SPSS Statistics 
for Windows, version 25.0. Armonk, 
NY: IBM Corp.), and Cronbach’s alpha 
was 0.87, and 0.79, respectively, for 
awareness and practice. 

For the final analysis, data from the 
pilot study were not used. 

The questionnaire was divided into 
3 parts to assess participants socio-
demographics, awareness about the 
disease and  infection prevention and 
control practices against         COVID-19.

Part 1: Included socio-demographic 
data such as age, gender, experience 
, profession, educational level and 
work place as well as attending regular 
training in infection control.

Part 2: Twelve questions to assess 
awareness  about the COVID-19. The 
score for each question was zero or one. 

Questions with a correct answer were 
assigned a score of one and incorrect 
answers or don’t know were assigned a 
zero score. The total score was classified 
as: Unsatisfactory  (zero to ≤7) and 
Satisfactory  (>7 to 12).

Part 3: Eleven questions to assess  
HCPs’ practices for infection prevention 
and control against COVID-19. The 
total score ranged from zero to 11. 
Items that were correctly answered 
were given a score of one and incorrect 
or sometimes answered questions  were 
given a zero score. The total score was 
classified as: Unsatisfactory (zero to 
<6) and Satisfactory (≥6-11). 

Consent

Participants accepted voluntary 
participation in this study and answered 
the questionnaire on their own with 
consent that was put at the beginning of 
the google form.

Ethical Approval

This study was approved by 
the Faculty of Medicine; Beni-Suef 
University Research Ethics Committee 
(FBBSU-REC) which adhered to the 
principles of the Declaration of Helsinki.  
The investigators ensured the study 
participants’ anonymous identity, and 
the data were secured to ensure the 
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Results

Table (1): Socio-demographic characteristics of the health care providers.

Characteristics No=477 (%)
Age (years)  (Mean ±SD)
<30 
≥30 

(31.5±7.6)
243 (50.9)
234 (49.1)

Gender
Males
Females

147 (30.8)
330 (69.2)

Experience (years) (Mean ±SD)
<6 
≥6 

(8.2±7)
242 (50.7)
235 (49.3)

Profession
Physician
Nurse 
Pharmacist 
Physiotherapist  
Technician

251 (52.6)
141 (29.6)
40 (8.4)
28 (5.9)
17 (3.6)

Educational level 
Bachelors or Institute  
Postgraduate

265 (55.6)
212 (44.4)

Work place
Health unit or center
General/district hospital
University hospital

158 (33.1)
183 (38.4)
136 (28.5)

Attending regular training in infection control
Yes 
NO

245 (51.4) 
232 (48.6)

confidentiality and privacy of the results.

Data Management

Statistical package for the social 
sciences (SPSS) version 25 (SPSS Inc., 
Chicago, Illinois, USA) was used to 
analyze the research data. Frequency 
distribution and descriptive statistics 
were calculated. McNemar test was 

used to follow the change in categorical 
variables before and after COVID-19. 
A binary logistic regression analysis 
was used to assess the independent 
variables for satisfactory awareness 
and practices, with results expressed as 
odds ratio (OR) and 95% CI. p-value 
was considered significant at ≤0.05.
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Table (1) shows that the mean age of the 477 HCPs participants was 31.5±7.6 
years and 69.2% of them were females and 50.7% had experience <6 years. Health 
care providers  (physicians, nurses, pharmacists  and physiotherapists) constituted 
96.4%  of participants and 3.6% were technicians. Regarding educational 
achievement: 55.6% were university /high institute graduates and 44.4% had 
postgraduate education.  Regarding the place of work, general/district hospital was 
reported by  38.4% of the participants, followed by 33.1% at health unit / center 
(33.1%) and only 28.5% worked at the university hospital. 

Table (2): Awareness about COVID-19 among health care providers. 

Part 2: 12 questions                                                                                                    Correct answer 
No     (%)

Is COVID-19 a zoonotic disease? 168 (35.2)
What is the mode of transmission of COVID-19? 323 (67.7)
What are the precautions taken during visual triage of COVID 19 cases? 268 (56.2)
What are the precautions taken during nasopharyngeal swabbing for 
COVID-19 cases? 

87 (18.2)

Hand wash / Rub frequently can decreases the risk of transmission of 
COVID-19? 

449 (94.1)

Are you aware of the appropriate method of donning and doffing of PPE#? 344 (72.1)
What are the PPEthat should be donned during airborne isolation? 406 (85.1)
What are the PPE that should be donned during droplet isolation? 132 (27.7)
Does the isolation of COVID-19 cases need HEPA filter##? 173 (36.3)
Should the ambulance driver wear a surgical mask? 461 (96.6)
Are you aware about infection control policies in your facility? 333 (69.8)
Did you read the infection control policies after the COVID-19 pandemic? 446 (93.5)
Awareness score
Unsatisfactory awareness (score ≤ 7)
Satisfactory awareness (score >7)
Mean ± SD of total score (total score=12)
Median 

155 (32.5)
322 (67.5) 

7.2±1.7
7

#:PPE: Personal Protective Equipment                     ##:HEPA filter: High Efficiency Particulate Air           

Table (2) shows that the overall satisfactory awareness (score >7) was reported 
in 67.5% of participants; two thirds of participants were knowledgeable about  
mode of transmission, 72.1% were aware of the appropriate method of donning 
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and doffing, 85.1% were aware that PPE should be used during airborne isolation 
and 93.5% read policies of infection control  during the COVID-19 pandemic. 
COVID-19  - as a zoonotic disease- was known by 35.2%;  27.7% knew about PPE 
use during droplet isolation and 18.2% were aware of the precautions taken during 
nasopharyngeal swabbing.

Table (3a) : Practices of health care providers for COVID-19 prevention.

Part 3: 11 questions Correct answer 
No    (%)

Follow the optimal time for hand wash with water and soap 83 (17.4)

Follow the optimal time for hand hygiene  with ABHR^ 312 (65.4)
Follow the 5 moments for hand hygiene 328 (68.8)
Don the PPE# in the right way 174 (36.5)
Doff the PPE in the right way 170 (35.6)
Washing hands with soap and water or using an ABHR before wearing and 
after removing the PPE

458 (96.0)

Washing hands with soap and water or using an ABHR before and after 
wearing the gloves

446 (93.5)

Touch the outer surface of the PPE 444 (93.1)
How did you disinfect reusable eye goggle or face shield? 308 (64.6)
Is it mandatory to do the candle test before using surgical mask? 278 (58.3)
Do you always wear a well-fitting N95 mask in dealing with patients? 142 (29.8)
Practice score
Unsatisfactory (score <6)
Satisfactory (score ≥6)
Mean±SD of total score (total score =11)
Median

118 (24.7)
359 (75.3)

6.6±1.7
6

^:ABHR= Alchol Based Hand Rub                                     #:PPE: Personal Protective Equipment

Table (3) shows that satisfactory practices of participants towards COVID-19 
were reported by 75.3%. Participants who practiced safe measures for COVID-19 
prevention, including hand wash /rub  before wearing and after removing the PPE; 
before and after wearing the gloves, and no   touch  practice for  the PPE outer 
surface constituted 96%, 93.5% and 93.1% of study participants, respectively. On 
the contrary; only a minority did follow the optimal time for hand wash (17.4%), 
and the necessity to do the fit test before wearing N95 mask (29.8%).  
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Table (3b): Comparing adherence of infection control  measures before and 
after COVID 19 pandemic among the studied health care workers:

Did you apply the IC^^
measures before COVID 19?

After covid do you apply 
the IC measures? 

     No (%)           No (%) Total

NO Yes

NO 58 (15.4) 319 (84.6) 377 (79)

Yes 2 (2) 98 (98) 100 (21)

Total 60 (12.6) 417 (87.4) 477(100)

p-value of Mc Nemar test <0.001*

*:Statistically significant                         ^^:IC: Infection Control

Comparing  adherence to infection control (IC) measures before and after 
COVID-19 pandemic among HCPs showed that 79% of participants  did not adhere 
to the IC measures before the pandemic; while 87.4% of them became adherent 
after the pandemic as shown in Table (3b).
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Table (4) Predictors of health care providers’ satisfactory awareness about 
COVID-19 by multivariable binary logistic regression analysis.

Variables after the pandemic p-value OR#
95% CI## for OR

Lower Upper
Age/ years
<30
≥30 

1
0.177

1
1.697

1
0.788

1
3.659

Gender
Males 
Females

1
0.154

1
0.703

1
0.434

1
1.141

Experience/ years
<6 
≥6 

1
0.841

1
1.079

1
0.513

1
2.270

Occupation
Physician
Nurse
Pharmacist
Physiotherapist  
Technician

0.613
0.813
0.415
0.132

1

0.722
1.165
0.547
0.311

1

0.204
0.328
0.128
0.068

1

2.556
4.132
2.340
1.421

1
Educational level  
Bachelors or Institute  
Postgraduate

1
0.499

1
0.818

1
0.457

1
1.465

Work place
Health unit or center
General/district hospital
University hospital

0.984
0.599

1

0.994
0.865

1

0.546
0.505

1

1.808
1.484

1
Attending regular training 
in infection control
Yes
NO

<0.001*
1

3.694
1

2.392
1

5.705
1

#:OR = Odd Ratio                     ##: CI=Confidence interval                                    *Statistically significant

Table (4) shows that attending regular training in infection control practices 
was the only factor increasing the probability of satisfactory awareness (p <0.001, 
OR, 95%CI; 3.69, 2.39:5.71).
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Table (5) Predictors of HCPs satisfactory practices on COVID-19 prevention 
by multivariable binary logistic regression analysis. 

Variables p-value OR#
95% CI## for OR

Lower Upper
Age/ years
<30
≥30 

1
0.534

1
0.764

1
0.328

1
1.783

Gender
Males 
Females

1
0.301

1
0.757

1
0.447

1
1.283

Experience/ years
<6
≥6 

1
0.004*

1
2.812

1
1.4

1
5.9

Occupation
Physician
Nurse
Pharmacist
Physiotherapist  
Technician

0.755
0.394
0.841
0.749

1

1.223
1.734
1.169
1.303

1

0.345
0.489
0.255
0.258

1

4.328
6.148
5.355
6.567

1

Educational level  
Bachelors or Institute  
Postgraduate

1
0.351

1
0.736

1
0.387

1
1.401

Work place
Health unit or center
General/district 
hospital
University hospital 

0.879
0.853

1

1.051
0.947

1

0.556
0.533

1

1.985
1.682

1

Attending regular 
training in infection 
control
Yes
NO

0.001*
1

2.291
1

1.429
1

3.671
1

#:OR = Odd Ratio                     ##: CI=Confidence interval                         * Statistically significant

Table (5) shows that satisfactory practice of participants’ with >6 years 
experience was three folds compared to ≤6 years experience (p =0.004, OR, 
95%CI; 2.81, 1.4:5.9) and attending regular training in infection control increased 
the probability of satisfactory practices (p =0.001, OR, 95%CI; 2.29, 1.43:3.67).
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Discussion

The pandemic of Corona Virus 
Disease (COVID-19) is a global public 
health problem and a popular topic 
for discussion in all walks of life, 
particularly among healthcare workers. 
The knowledge and practice of healthcare 
personnel with regards to the COVID-19 
pandemic was tested in this study.

In the present study, 51.4 % of  study 
participants had COVID-19 infection 
control training (Table 1), in agreement 
with the 50% and 54% training pattern in 
Pakistani and Ghanaian reports (Afulani 
et al., 2020 and Khan et al., 2020 and) 
a finding which poses a challenge and 
highlights the need to increase the 
number and improve the quality of 
training courses in these areas.

Awarness and understanding about 
COVID-19 infection control measures 
among health care providers revealed a 
satisfactory score of 67.5%  (Table 2) 
, a finding which is in agreement  with 
regional and African studies reporting 
awareness levels ranging from 56.5% 
to 78.6% (Ayindeet al., 2020, Nemati 
et., 2020 and Olum et al., 2020)  but  
lower than the levels of the East-Asian 
region as reported in: China (89%), 
Vietnam (88.4%), and Pakistan (93.2%) 
(Huynh et al., 2020, Saqlainetal., 2020 

and Zhang et al., 2020). The differences  
might be explained by  the better 
preparedness and quick response of the 
health care system in crisis management 
in these countries and possible time 
delay of others. 

Unexpectedly, a minority (35.2%)  
of the study participants were 
knowledgeable of zoonotic source of 
coronavirus (Table 2); a finding  which 
is lower than the 58.7% -70.8%  reported 
in similar studies in Nepal (Kafle et 
al., 2020 and Nepal et al., 2020). In 
addition,  awareness about  COVID-19 
transmission modes was reported by 
67.7% of participants (Table 2), a 
finding which is higher than the (39%) 
reported in the United Arab Emirates 
(Bhagavathula et al., 2020) and lower  
than the levels reported in a Nigerian 
study (97%) (Ayinde et al., 2020), in a 
Chinnese study (97.8%)  (Zhong et al., 
2020) and  in an  Irannian study (99%) 
(Maleki et al., 2020) respectively. These 
figures reflect the need to implement a 
continuous professtional development 
strategy through educational and training 
courses among all levels of  heath care  
providers to raise the awareness and 
improve their preventive and active 
timely practices against such  threats.

Awareness and practicing 
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preventive measures for COVID-19 
was satisfactory as 94.1 % and  72.1% 
of participants, respectively, were 
knowledgeable that hand wash / rub and  
appropriate technique/sequence of PPE 
donning and doffing are the cornerstone 
for its prevention (Table 2); similar 
Vietnamese and Nigerian findings 
(92.7% %   93.4% , respectively) were 
reported  for the former  (Ayindeet al., 
2020 and Huynh et al., 2020); whilst 
higher than Nepalese finding (65.1%) 
for the latter (Nemati et., 2020). Of 
note, 65.4% and 17.4%, respectively, 
of particpants used alchol based 
hand rub (ABHR ) and adopted hand 
washing technique (water and soap) 
for disinfecting their hands (Table 3); 
similar to Ugandese and Ethiopian 
reports (Saito et al., 2017 and Engdaw 
et al., 2020).  In addition, hand washing 
or using ABHR before wearing and 
after removal of personal protective 
equipments (PPE) was practiced by 
93.5% of study participants (Table 3a) 
similar to a Chinnese  study reporting 
best hand hygiene practice after 
removing PPE  (Zhou et al., 2020).

Donning and doffing the PPE was 
correctly practiced by 36.5% and 35.6% 
of participants in the current study 
(Table 3a),  a finding which is higher 

than the 10% reported in an American 
study (Phan et al., 2019); findings that 
might call for an action to improve their 
practices.

The implementation of the hand 
hygiene five moments were practiced 
by 68.8% of study participants (Table 
3a) which is lower than  the 76% 
and 90-97% compliance reported in 
an Ethiopian and a Pakistani study 
(Engdaw et al., 2020 and Roshan et al., 
2020).  In addition, well-fitting N95 face 
masks were only adopted by 29.8% of 
participants when dealing with patients 
(Table 3a) which is lower than the 49% 
reported in an Oceanian study (Tan et 
al., 2020). Infection control practices 
and their implementation among studied 
HCPs improved dramatically during 
the pandemic where 87.4% of the non- 
adherent group (79%) became adherent 
to IC practices and satisfactory practices 
were reported among 75.3% of  them ( 
Table 3b) . This finding was higher than 
the 64.2% reported in an Ethiopian study  

(Tsegaye et al., 2020) and comparable 
to the 78.9% satisfactory practice  level  
reported in a Nepalese study (Tamang et 
al., 2020) but lower than the 89.7% and 
88.7% level reported in a Chinese and 
a Pakistani study, respectively (Zhang 
et al., 2020 and Saqlain et al., 2020). 
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These discrepancies might reflect the 
importance of continuous internal and 
external auditing for the adherence to 
the basic component of infection control 
practices in our study facilities.

The multivariable binary logistic 
regression analysis (Table 4), revealed 
that attending regular training in 
infection control was the only 
factor associated with an increased 
probability of satisfactory awareness, 
similarly, positive association between 
awareness and training in IPC, age, 
years of experience and availability of 
guidelines was reported by Desta et 
al., 2018 and Russell et al., 2018. In 
addition, workplace experience  of >6 
years was associated with a threefold 
satisfactory practice compared to ≤6 
years experience (p=0.004, OR, 95%CI; 
2.81, 1.4:5.9) (Table 5). Similar findings 
were reported in an American study 
reporting that years of experience was a 
significant determinant of good practice 
and behavior (Fix et al., 2019). Aso, 
attending regular training in infection 
control increased the probability of 
satisfactory practices  (p=0.001, OR, 
95% CI; 2.29, 1.43:3.67) (Table 5). 
Similar findings were reported showing 
that training in IC and access to 
guidelines improved compliance with 

IPC measures (Geberemariyam et al., 
2018 , Sahiledengle et al., 2018 and Fix 
& Reisinger, 2019).

Conclusion and Recommendations: 
HCPs had satisfactory awareness and 
practices  toward COVID-19. Comparing 
the adherence of IC measures before 
and after COVID-19 pandemic showed 
three fold improvement among HCPs 
in practice component. The continuous 
educational development strategy should 
be implemented to guarantee a good 
health care service, as well as minimizing 
the risk of personal and family infection 
with COVID-19.

Conflict of interest

The authors declared that they had 
no conflict of interest 

Funding

 No funding sources.

Acknowledgement

The authors would like to thank all 
the participants who helped us in this 
study.

References
1. Abdullah A and Allen C (2016) : Knowledge, 

attitudes and behaviours of healthcare 
workers in the Kingdom of Saudi Arabia 
to MERS coronavirus and other emerging 
infectious diseases. Int J Environ Res Public 
Health;13(12):1214.



Mohamed AM et al.50

2. Afulani PA , Gyamerah AO , Aborigo R, 
Nutor JJ, Malechi H, et al. (2020) : Perceived 
preparedness to respond to the COVID-19 
pandemic: a study with healthcare workers in 
Ghana.   J Glob Health Sci ;2(2):e24

3. Ayinde OO, Usman AB, Posi A and Gbolahan A 
(2020) : A Cross-Sectional Study on Oyo State 
(Niegeria) Health Care Workers Knowledge, 
Attitude and Practice regarding Corona Virus 
Disease 2019 (COVID-19). J Adv Inf Dis; 10:6-15. 

4. Bhagavathula AS, Aldhaleei WA, Rahmani 
J, Mahabadi MA and Bandari DK (2020) : 
Knowledge and perceptions of COVID-19 among 
health care workers: Cross-sectional study. MIR 
Public Health Surveillance; 6(2):e19160. 

5. Centers for Disease Control and Prevention 
( CDC) (2020a): Coronavirus disease 2019 
(COVID-19). Available online at: https://
www.cdc.gov/coronavirus/2019-ncov/about/
transmission.html (Accessed 5 July  2020).

6. Centers for Disease Control and Prevention ( 
CDC) (2020b) : Health Care Workers Are at High 
Risk of Catching COVID-19. Available online at: 
https://www.theverge.com/ 2020/3/5/21166088/
coronavirus-covid-19-protection-doctors-nurses-
health-workers-risk (Accessed 3 August  2020).

7. Deng JF, Olowokure B, Kaydos-Daniels SC, 
Chang HJ, Barwick RS, et al. (2006) : Severe 
acute respiratory syndrome (SARS): Knowledge, 
attitudes, practices and sources of information 
among physicians answering a SARS fever 
hotline service. Public Health; 120(1):15-9.

8. Desta M, Ayenew T, Sitotaw N, Tegegne N, 
Dires M, et al. (2018) : Knowledge, practice and 
associated factors of infection prevention among 
healthcare workers in Debre Markos referral 
hospital, Northwest Ethiopia. BMC Health Serv 
Res;18:465.

9. Engdaw GT, Gebrehiwot M and Andualem Z 
(2020) : COVID-19 Pandemic and its Implication 
on Hand Hygiene Status by Alcohol-based Hand 
Sanitizers Among Healthcare Workers in Jimma 
University Medical Center, Ethiopia. Available 
at: https://www.researchsquare.com/article/rs-

51049/v1 
10. Fix GM and Reisinger HSEA (2019) : Health 

care workers’ perceptions and reported use of 
respiratory protective equipment: A qualitative 
analysis. Am J Infect Control; 47(10):1162-6.

11. Geberemariyam BS, Donka GM and Wordofa 
B (2018) : Assessment of knowledge and 
practices of healthcare workers towards infection 
prevention and associated factors in healthcare 
facilities of West Arsi District, Southeast 
Ethiopia: a facility-based cross-sectional study. 
Arch Public Health; 76(1):69.

12. Guan W, Ni Z, Hu Y, Liang W, Ou C, et al. (2020); 
Clinical characteristics of coronavirus disease 
2019 in China. N Engl J Med; 382:1708-20.

13. Huynh G, Nguyen TNH, Tran VK, Vo KN, Vo 
VT et al. (2020) : Knowledge and attitude toward 
COVID-19 among healthcare workers at District 
2 Hospital, Ho Chi Minh City (Vietnam). Asian 
Pacific J Trop Med;13: 3-5. 

14. Kafle A, Pahari SP, Khanal S, Baral K, Pathak K, 
et al. (2020); Knowledge regarding COVID-19 
among Registered Nurses of Pokhara, Nepal. 
Europasian J Med Sci;2(Covid-19 Special 
Issue):53-9. 

15. Khan S, Khan M, Maqsood K, Hussain T, Noor-
Ul-Huda, et al. (2020) : Is Pakistan prepared for 
the COVID19 epidemic? A questionnaire-based 
survey. J Med Virol; 92:824–32. 

16. Maleki S, Najafi F, Farhadi K, Fakhri M, Hosseini 
F and Naderi M (2020) : Knowledge, attitude and 
behavior of health care workers in the prevention 
of COVID-19. BMG Medical Education; 14: 
77-8

17. McEachan R, Taylor N, Harrison R, Lawton 
R and Gardner P (2016): Conner M. Meta-
analysis of the reasoned action approach (RAA) 
to understanding health behaviors. Ann Behav 
Med; 50(4):592-612.

18. Nemati M, Ebrahimi B and Nemati F (2020):  
Assessment of Iranian Nurses’ Knowledge and 
Anxiety Toward COVID-19 During the Current 
Outbreak in Iran. Arch Clin Infect Dis; e102848. 

19. Nepal R, Sapkota K, Adhikari K, Paudel P, 



Mohamed AM et al.51

Adhikari B, Paudyal N, et al. (2020): Knowledge, 
attitude and practice regarding COVID-19 
among healthcare workers in Chitwan, Nepal. 
JCMC; 10(3):98–102.

20. Olum R, Chekwech G, Wekha G, Nassozi DR and 
Bongomin F (2020): Coronavirus disease-2019: 
Knowledge, attitude, and practices of health 
care workers at Makerere University Teaching 
Hospitals, Uganda. Front in Public Health; 8:181.

21. Phan LT, Maita D, Mortiz DC, Weber R, Fritzen-
Pedicini C, Bleasdale SC, et al. (2019): Personal 
protective equipment doffing practices of 
healthcare workers. J Occup  Environ Hyg;16(8) 
:575-81.

22. Roshan R, Feroz AS, Rafique Z and Virani 
N (2020) : Rigorous Hand Hygiene Practices 
Among Health Care Workers Reduce 
Hospital-Associated Infections During the 
COVID-19 Pandemic. J Prim Care Community 
Health; 11:2150132720943331. DOI: 
10.1177/2150132720943331

23. Russell D, Dowding DW, McDonald MV, Adams 
V, Rosati RJ, Larson EL, et al. (2018) : Factors 
for compliance with infection control practices 
in home healthcare: Findings from a survey of 
nurses’ knowledge and attitudes toward infection 
control. Am J Infect Control;46(11):1211-17.

24. Sahiledengle B, Gebresilassie A, Getahun T and 
Hiko D (2018) : Infection prevention practices 
and associated factors among healthcare workers 
in governmental healthcare facilities in Addis 
Ababa. Ethiop J Health Sci; 28(2):177-86.

25. Saito H, Inoue K, Ditai J, Wanume B, Abeso J, 
Balyejussa J, et al. (2017: Alcohol-based hand 
rub and incidence of healthcare associated 
infections in a rural regional referral and 
teaching hospital in Uganda (‘WardGel’study). 
Antimicrobial Resistance & Infection Control ( 
ARIC); 6(1):129

26. Sameer A, Mohammad B, Mansour A and 
Abdulrahman A (2018) : Knowledge and attitude 
of dental health professionals about Middle East 
respiratory syndrome in Saudi Arabia. J Int Soc 
Prev Community Dent; 8(2):137-44.

27. Saqlain M, Munir MM, Rehman SU, Gulzar 
A, Naz S, Ahmed Z, et al. (2020) : Knowledge, 
attitude, practice and perceived barriers among 
healthcare professionals regarding COVID-19: 
A Cross-sectional survey from Pakistan. J Hosp 
Inf; 105(3): 419–23.

28. Tamang N, Rai S, Dhungana S, Rai P, Sherchan 
B and Shah B (2020) : COVID-19: A national 
survey on perceived level of knowledge, 
attitude and practice among frontline medical 
professionals in Nepal. BMC public health; 
20(1): 1905.

29. Tan L, Kovoor JG, Williamson P, Tivey DR,  
Babidge WJ, Collinson TG, et al. (2020) :  
Personal protective equipment and evidence-
based advice for surgical departments during 
COVID-19. ANZ J Surg; 90: 1566-72. 

30. Tsegaye D,  Shuremu M, Donacho DO,  Dubale 
S,  Geneti GB and  Bidira’s K (2020) : Knowledge 
and preventive practices towards COVID-19 and 
associated factors among healthcare workers 
in selected health facilities of Illu Aba Bor and 
Buno Bedelle Zones, Southwest Ethiopia. https://
DOI.org/10.21203/rs.3.rs-49537/v2. Available 
at: https://www.researchsquare.com/article/rs-
49537/v2

31. World Health Organization (WHO) (2020a): 
Coronavirus disease 2019 (COVID- 19) Situation 
Report-51. Geneva: WHO. (2020a). Available 
at :www.who.int/emerg encie s/disea ses/novel 
-corona virus-2019/situa tion-repor ts. (Accessed 
1 June  2020).

32. World Health Organization (WHO) (2020b) 
: Director-General’s opening remarks at the 
media briefing on COVID-19-11 March (2020b) 
: Retrieved May 13, 2020 . Available at : https ://
www.who.int/dg/speec hes/detai l/who-direc tor-
gener al-sopening-remarks-at-the-media-brief 
ing-on-covid -19-11-march -2020. (Accessed 10 
June  2020).

33. World Health Organization (WHO) (2020c): 
Official Coronavirus Updates. Available online 
at: (https://covid19.who.int/region/ emro/
country/eg) (Accessed 1 July 2020).



Infection Control among Health Care Providers during COVID-19 52

34. World Health Organization (WHO)  (2020d): 
COVID-19 Health Information. Available 
online at: https://www.who.int/health-topics/
coronavirus. (Accessed 3 August  2020).

35. Wu Z and McGoogan JM (2020) : Characteristics 
of and important lessons from the coronavirus 
disease 2019 (COVID-19) outbreak in China: 
summary of a report of 72314 cases from 
the Chinese Center for Disease Control and 
Prevention. JAMA; 323(13): 1239-42.

36. Zhang M, Zhou M, Tang F, Wang Y, Nie H, et 
al.  (2020) : Knowledge, attitude, and practice 
regarding COVID-19 among healthcare workers 
in Henan, China.  J Hospit Infect; 105:183-7. 

37. Zhong BL, Luo W, Li HM, Zhang QQ, Liu XG, 
et al.  (2020) :Knowledge, attitudes, and practices 

towards COVID-19 among Chinese residents 
during the rapid rise period of the COVID-19 
outbreak: a quick online cross-sectional survey. 
Int J Biol Sci;16:1745-52.

38. Zhou Q , Lai X, Wan C,  Zhang X and Tan L (2020) 
: Prevalence and impact of burnout, secondary 
traumatic stress and compassion  satisfaction 
on hand hygiene of healthcare workers in 
medical aid team during COVID-19 pandemic.
h t tps : / /doi .org /10.21203/rs .3 . rs -28820/
v1.Available at: https://www.researchgate.net/
publication/341689225.

39. Zhu N, Zhang D, Wang W, Li X, Yang B, et al. 
(2020): A novel coronavirus from patients with 
pneumonia in China. N Engl J Med;382:727–33. 




