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1.ABSTRACT 

Background: Environmental cleaning of the operating rooms through housekeeping services such as maintenance of safe, 
clean and well-groomed environment keeps the environment in a good sanitation and free from potential infection. Aim: 
Assess the knowledge and performance of nurses and cleaners regarding environmental cleaning in operating rooms. 
Sample: A ample of 154 nurses and 48 cleaners participated in the study. Design: A mix between quantitative (cross-
sectional design) and qualitative design. Setting: This study carried out at operating rooms departments in which major 
surgical procedures are being implemented at Mansoura University Hospital Tool: Three tools were used in this study, 
self-administrated demographic and occupational, characteristics questionnaire, knowledge assessment questionnaire, 
observational checklist. Results: regarding operating room cleaning process, 53.2 % of the studied nurses showed fair 
level of knowledge, whereas 85.4% of the studied cleaners showed good level of knowledge. Vast majority of both 
nurses and cleaners showed improper performance regarding operating room cleaning process. There was a significant 
association between studied nurses’ total knowledge with age, education, and years of experience. There was not any 
association between studied nurses' total performance with their demographic characteristics. Conclusion: Majority of the 
studied nurses showed poor knowledge and improper practice regarding operating room cleaning process whereas 
cleaners showed good knowledge but have improper practice. Significant association documented between studied 
nurses’ total knowledge with age, education, and years of experience. Recommendation: Provide a  protocol for 
healthcare workers about operating rooms environmental cleaning, continuous training and periodic assessment of 
healthcare workers’ performance related to environmental cleaning.  

Keywords: Healthcare workers, Environmental Cleaning, Operating Rooms, Knowledge, Performance. 

2.Introduction: 
Environmental surfaces in health care 

settings are carrying a risk of transmitting 
microorganisms within health care facilities to 
patients, staff, visitors and subsequently to the 
entire external society because of the provision 
of care to large number of patients that results 
in the contamination of surfaces and objects 
with harmful microorganisms. Transmission of 
microorganisms within health care facilities is 
complex and very different from transmission 
outside health care facilities and the following 
consequences of transmission may be more 
severe leading to what we are calling the 
burden of health care-associated infection 
(Provincial Infectious Diseases Advisory 
Committee (PIDAC), 2018 and World Health 
Organization (WHO), 2020). 

Therefore, the environment of the health 
care organizations is more risky for 
transmitting infection than in public areas of 

non-health care organizations, because of the 
nature of activity carried out in the health care 
facilities and the transient behavior of patients, 
staff and visitors inside the health care 
settings, which increases the probability of 
direct and indirect contact with that risky 
contaminated surfaces and objects that leading 
to infection transmission (Doll, Stevens & 
Bearman, 2018). 

Operating rooms have a high risk for 
harboring potential pathogens because of the 
vulnerability of patients who are exposed to 
invasive procedures that elevate the incidence 
and the possibility of occurring infections e.g., 
surgical wound infection. Traditionally, SSI 
risk stratification starts from the patient's own 
bio-load, followed by peri-operative practice 
variables including surgical technique, attire 
and instrument reprocessing, and operating 
room (OR) environment. The latter, is well 
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known and recognized as a potentially 
significant reservoir for pathogens and 
microbes Moreover, contamination of highly 
reached and frequently touched hospital 
surfaces with drug resistant bacteria such as 
MRSA and VRE has been well recognized and 
documented (Dancer, 2014; Aziz, 2014; 
Allegranzi, 2014, CDC, 2019 and Doll et al., 
2018). 

Because cleaning and disinfecting of 
operating room environment are important 
parts of a comprehensive infection prevention 
strategy healthcare workers must optimize the 
cleaning management in the operating room, 
induce, enhance the effective and optimal 
usage of the operating room (Murrell et al., 
2019 and Li et al., 2020). So, its mandatory to 
improve nurses and cleaners’ knowledge and 
performance related to operating rooms 
environmental cleaning.  

Study aim 

Assess the knowledge and performance 
of nurses and cleaners regarding 
environmental cleaning in operating rooms. 

Research questions: 

1. What is the level of health care 
workers'(nurses and cleaners) knowledge 
regarding cleaning of operating rooms at 
healthcare facilities? 

2. What is the level of health care 
workers'(nurses and cleaners) performance 
during cleaning procedure of the operating 
rooms at healthcare facilities? 

Subjects and method 

Research Design: cross-sectional design.  

Setting: This study carried out at operating 
rooms departments in Mansoura 
University Hospital.  

Participants:  

The study subjects included health care 
workers (nurses and cleaners) who are 
working at major surgical procedures units and 
involved in the process of cleaning. 

Sample Size and Sampling Technique 

1.Sample size for nurses: 

When the population size= 220 nurses, 
desired precision= 5%, expected frequency of 

adherence to environmental cleaning process = 
50% and design effect= 1, and the confidence 
level 95%, the minimal required sample size is 
140 nurses by adding 10% for non- 
respondents, the total required sample will be 
154 nurses. 

2.Sample size for cleaners: 

 When the population size= 50 cleaner, 
desired precisions= 5%, expected 
frequency of adherence to environmental 
cleaning process = 50% and design 
effect= 1, and the confidence level 95%, 
the minimal required sample size is 44 
cleaners by adding 10% for non- 
respondents, the total required sample 
will be 48 cleaners (Schaeffer, 
Mendenhall, Ott, 1990). 

Sampling Technique: 

Convenient sampling technique was 
used with study participants (nurses and 
cleaners).    

Tools: the researchers used three tools in this 
study for data collection after reviewing the 
national and international review. 

Tool (I): Self-administrated demographic and 
occupational characteristics questionnaire: 

This tool composed of two segments: 

 The first segment was used to assess 
demographic such as age and sex. 

 The second segment was used to assess 
occupational characteristics such as 
qualifications, experience years and 
previous attendance of training program 
about environmental cleaning at operating 
rooms. 

Tool (II): Knowledge assessment 
questionnaire: 

Part (1) to assess nurses’ knowledge: 
A self-administered questionnaire was 

used to assess nurses' knowledge about 
operating room cleaning process as 
(definitions related to cleaning, highly touched 
surfaces, assessment of cleaning, care of 
environmental cleaning equipment, 
characteristics of environmental cleaning carts 
and equipment's storage…). 
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The questionnaire was composed of 30 
questions (20 open-ended questions and 10 
were Yes or No questions) one mark awarded 
for each correct response. 

Scoring system: - 

The total scores of the knowledge 
ranged from 0 to 30. The knowledge level was 
categorized into three levels: - 

 Poor = scores less than 50% of total scores 

 Fair = scores 50% to less than 65% of total 
scores  

 Good = scores 65% of total scores or 
more. 

Part (2) to assess cleaners’ knowledge: 

Semi structured interviews was used to 
assess cleaners 'knowledge about operating 
room housekeeping process as (definitions 
related to cleaning, care of environmental 
cleaning equipment, characteristics of 
environmental cleaning carts and equipment's 
storage, .…). 

The questionnaire was composed of 21 
questions (15 open-ended questions and 6 
were Yes or No questions) one mark awarded 
for each correct response. 

Scoring system: - 

The total scores of the knowledge 
ranged from 0 to 21. The knowledge level was 
categorized into three levels: - 

 Poor = scores less than 50% of total scores 

 Fair = scores 50% to less than 65% of total 
scores  

 Good = scores 65% of total scores or 
more. 

Tool (III):    Observational checklist: 

Part (1) to assess nurses' performance: 

This tool composed of (68 points); one 
mark awarded for each proper action. 

This checklist was divided into 5 parts. 
First part concerned to initial cleaning 
practices before the first case surgery (11 
points). The second part related to cleaning 
practices between cases (15 points). The third 
part about terminal cleaning of the day (18 
points), followed by the fourth part which had 
pre- and postoperative areas cleaning on 

patient discharge (10 points), and ended by the 
fifth part concerned to terminal cleaning at 
pre- and postoperative areas (14 points). 

Scoring system: - 

The score levels for nurses' practice 
have been categorized as: -  

 Improper = score less than 75% of total 
score and  

 Proper = score 75% of total score or more. 
Part (2) to assess cleaners' performance: 

This tool composed of (86 points) one mark 
awarded for each proper action. 

This checklist was divided into 5 parts. 
First part concerned to initial cleaning 
practices before the first case surgery (10 
points). The second part related to cleaning 
practices between cases (21 points). The third 
part about terminal cleaning of the day (33 
points), followed by the fourth part had pre- 
and postoperative areas cleaning on patient 
discharge (10 points), and ended by the fifth 
part concerned to terminal cleaning at pre- and 
postoperative areas (12 points). 

Scoring system: - 

The score levels for cleaners' practice 
have been categorized as: -  

 Improper = score less than 75% of total 
score and  

 Proper = score 75% of total score or more. 

Phases of the Study 

This study was accomplished through two 
main phases: 

Phase I- Preparation phase: 

1- Administrative process 

The researchers get ethical approval 
from the Research Ethics Committee of 
Faculty of Nursing, Mansoura University 
before implementing this study. Then get an 
official letter from the Faculty of Nursing that 
issued to the appropriate authorities in the 
selected settings (Mansoura University 
Hospital) and obtained permission to conduct 
this study after explaining the aim of study. 

Ethical considerations: 

 The researchers informed the participants 
with the purpose of the study and assured 
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that participation in the study is voluntary. 
Then obtained the oral consent from nurses 
and cleaners who accepted to participate in 
the study and informed them that results 
have been used as component of the 
necessary research, as well as for further 
publications and education. 

2- Literature review: 

The researchers reviewed of related 
local and international literature on the 
different aspects of environmental cleaning of 
operating rooms of healthcare facilities using 
scientific published articles, internet search 
and textbooks. This review was used as a 
guide for developing the study tools. 

3- Developing of the study tools: 

 The researchers developed tools (I to III) 
after reviewing the related literature.  

 Content validity of the developed tools: 
experts(jury) in community health nursing 
and medical surgical nursing tested the 
content validity of the developed tools, and 
the required modification has been carried 
out. 

 Face validity of the developed tools had 
been tested. Conducted pilot study on 10% 
of study subjects (16 nurses and 5 
cleaners). 

Phase II- Operational phase: 

Stage 1: Data Collection stage 

This stage implemented through: 

- The researchers collected data at separate 
visits on a schedule from 2-3 visits per 
week. 

- Tool 1 used to collect socio-demographic 
data.  

- Tool II used to collect data regarding 
nurses' and cleaners' knowledge of 
environmental cleaning process in the 
operating rooms.  

- Tool III used to collect data regarding 
nurses' and cleaners' performance of 
environmental cleaning process in the 
operating rooms. 

 

 

 

Stage 2: - Statistical analysis 

 Statistical analysis has been done 
according to the most currently reliable 
and valid statistical methods.  

 The collected data have been coded, 
entered, and analyzed by personal 
computer using stand for Statistical 
Product and Service Solutions (SPSS) 
program version 20.  

 After complete data entry, the analysis has 
been conducted by applying frequency 
tables with percentages.  

 Qualitative data have been presented as 
number and percent.  

 The Chi-Square test and fisher's exact test 
have been used for comparison between 
groups as appropriate.  

 All tests have been performed at a level of 
significance (P-value) equal or less than 
0.05 have been considered statistically 
significant.  

 Quantitative data have been described as 
mean ± SD (Standard Deviation). They 
have been tested for normality by 
Kolmogorov-Smirnov test. 

Results 

Table (1) reveals nurses' demographic 
and occupational characteristics. Regarding 
age, it was noticed that the studied nurses 
mean age 37.35 ± 2.8. Female represented 
83.8% of studied nurses, 45.5% of the studied 
nurses had bachelor’s degree and 43.5% had 
technical degree. It was noticed that 52.6% of 
studied nurses had < 10 years of experience, 
28.6% attended one training course and only 
2.6% attended twice, out of attendance 15.6% 
attended workshops regarding standard 
operating rooms and 13.0% attended 
workshops regarding infection control 
precautions. The main areas provided training 
were governorate training department 15.6 % 
and hospital training department. 16.2% of 
nurses attended training programs for 6 days 
and 12.3% attended for three days. 16.2% of 
nurses attended training programs between 
years 2015 to 2019. Regarding training 
method 21.4% of nurses received training 
course through face-to-face lecture without 
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media. In relation to trainer qualifications 
23.4% of trainers get bachelor’s degree. 

Table (2) shows cleaners' demographic 
and occupational characteristics. Regarding 
age, it was noticed that the studied cleaners’ 
mean age 30.55 ± 5.1. Female represented 
54.2% of studied cleaners, 54.2% of studied 
cleaners graduated from secondary school, 
37.5% of studied cleaners had < 10 years of 
experience, and 29.1% attended one training 
program, out of attendance 16.7% received 
training courses about hand washing and 
personal protective equipment. The area 
provided training was hospital training 
department for 31.2% of cleaners. Regarding 
duration of training 22.8% attended training 
courses for 6 days and 16.7% of cleaners 
attended training programs between years 
2015 to 2019. Regarding training method 
22.9% of cleaners received training course 
through Face-to-face lecture without media. In 
relation to trainer qualifications 20.8% of 
trainers were get bachelor’s degree and 
specialized in infection control. 

Table (3) Documents that knowledge of 
the studied nurses was fair regarding operating 
room cleaning process 53.2 % and was good 
among 41.6% of nurses with total mean score 
51.34(8.45). 

Table (4) reveals that knowledge of the 
studied cleaners was good regarding operating 

room cleaning process 85.4% and was fair 
among 14.6% of cleaners with total mean 
48.22(6.13) 

Table (5) shows that performance of the 
studied nurses was improper regarding 
preparation of environment before starting 
operation of the day (94.2%), cleaning 
operating rooms between cases (99.4%), 
terminal cleaning of operating rooms (77.9%), 
pre- and postoperative areas cleaning—patient 
discharge (95.5%), and pre- and postoperative 
areas cleaning—terminal cleaning (93.5%) 

Table (6) illustrates that performance of 
the studied cleaners was improper regarding 
cleaning operating rooms between cases 
(97.9%), pre- and postoperative areas 
cleaning—patient discharge (72.9%), and pre- 
and postoperative areas cleaning—terminal 
cleaning (97.9%).While improper performance 
was observed among all cleaners (100.0%) 
regarding preparation of environment before 
starting operation of the day and terminal 
cleaning of operating rooms. 

Table (7) elicits that there was a 
significant association between studied nurses’ 
total knowledge with age (0.027), education 
(0.053) and years of experience (0.050). There 
was not any association between studied 
nurses' total performance with their 
demographic characteristics. 

Table 1: Nurses’ demographic and occupational characteristics (N=154) 
Items N = (154) (%) 
Age 

20-29years 44 28.6 

30-39 years 57 37.0 

40-49 41 26.6 

50-59 12 7.8 

Mean ± SD 37.35 ± 2.8  
Gender 

Males 25 16.2 

Females  129 83.8 

Educational level 

Secondary 17 11.0 

Technical 67 43.5 

Bachelor 70 45.5 

Years of experience in operating rooms 

< 10 81 52.6 



Ms. Samar Ibrahim Ahmed 1. et. al. 

 

 114 

≥ 10 73 47.4 
Attended training programs / workshops related to house keeping 
Once  44 28.6 

Twice 4 2.6 

Table 1: Nurses’ demographic and occupational characteristics (N=154) (cont) 
Items N = (154) (%) 
Place of training    

Governorate training department 24 15.6 

Hospital training department 19 12.3 

Training in the governorate and hospital 5 3.2 

Duration of training   

3 days  23 14.9 

6 days  29 18.8 
Year of training   

≤2009 11 7.1 

≤2014 12 7.8 

≤2019 25 16.2 

Training content   

General standard precautions  20 13 

Nursing performance and procedures in operating rooms 24 15.6 

Infection control precautions in operating rooms 4 2.6 

Teaching method   

Face to face lecture without media 33 21.4 

Face to face lecture with media 28 18.2 

Trainer qualification   

Bachelor’s degree of nursing 36 23.4 

Bachelor’s degree of nursing and specialized in infection control 34 22.1 

Table 2: cleaners’ demographic and occupational characteristics (N=48) 
Items N = (48) (%) 

Age 

20-<29years 6 12.5 

30-<39 years 16 33.3 

40-49 16 33.3 

50-59 10 20.9 

Mean ± SD 30.55 ± 5.1  

Gender 

Males 22 45.8 

Females  26 54.2 

Educational level 

Illiterate 12 25.0 

Secondary 26 54.2 

Bachelor 5 10.4 

Others 5 10.4 

Years of experience in operating rooms 

< 10 28 58.3 

≥ 10 20 41.7 
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Attended training programs / workshops related to house keeping 

One  14 29.1 

Two 1 2.1 

Table 2: cleaners’ demographic and occupational characteristics (N=48)(cont) 
Items N = (48) (%) 
Place of training    

Hospital training department 15 31.2 

Duration of training   

3 days 4 8.4 

6 days 11 22.9 

Year of training   

≤2014 7 14.5 

≤2019 8 16.7 

Training content   

Cleaning, waste management and linens management 3 6.3 

Hand washing and personal protective equipment 8 16.6 

Cleaning, waste management, furnishings, hand washing and personal protective equipment 4 8.3 

Teaching method   

Face to face lecture without media 11 22.9 

Face to face lecture with media 4 8.3 

Trainer qualification   

Bachelor’s degree of nursing 9 18.75 

Bachelor’s degree of nursing and specialized in infection control 10 20.8 

Table 3: Nurses' total knowledge score regarding operating room cleaning process (N=154). 
Knowledge Levels N = (154) (%) 

Poor 8 5.2 

Fair 82 53.2 

Good 64 41.6 

 SD 51.34(8.45) 

Table 4: cleaners' total knowledge score regarding operating room cleaning process (N=48) 
Knowledge Levels N = (48) (%) 

Fair 7 14.6 

Good 41 85.4 

 SD 48.22(6.13) 

Table 5: Nurses' total Performance score regarding operating room cleaning process (N=154)  
Proper   Improper    

Performance  N (%) N (%) 

Environmental preparation before starting operation of the day 9 5.8 145 94.2 

Cleaning operating rooms between cases 1 0.6 153 99.4 

Terminal cleaning of operating rooms 34 22.1 120 77.9 

Pre- and Postoperative areas cleaning—Patient Discharge 7 4.5 147 95.5 

Pre- and Postoperative areas cleaning—terminal cleaning 10 6.5 144 93.5 

 SD 38.312.8 
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Table 6: cleaners' total performance score regarding operating room cleaning process (N=48). 
Proper   Improper    

Competencies N (%) N (%) 

Environmental preparation before starting operation of the day 0 0.0 48 100.0 

Cleaning operating rooms between cases 1 2.1 47 97.9 

Terminal cleaning of operating rooms 0 0.0 48 100.0 

Pre- and Postoperative areas cleaning—Patient Discharge 13 27.1 35 72.9 

Pre- and Postoperative areas cleaning—terminal cleaning 1 2.1 47 97.9 

X2 SD 17.613.5 

Table 7: Association between demographic and occupational characteristics of the studied nurses and 
their total knowledge and performance scores 

Personal data Total Knowledge Total performance 

Age 

20-29years 40.22±4.21 33.31±60.45 

30-39 years 60.24±6.1 45.42±2.03 

40-49 63.58±4.25 46.92±4.53 

50-59 62.24±4.1 45.92±7.63 
FP 0.027* 0.568 

Educational level 

Nurse secondary 55.81±3.26 28.31±1.45 

Institute 51.20±8.24 30.42±2.03 

Bachelor 68.75±6.66 51.92±6.53 

Other 67.86±4.28 41.92±3.63 
FP 0.053* 0.624 

Years of experience 

1-9 45.11±10.54 38.11±3.45 

10-19 59.21±5.44 30.78±5.21 

20-29 61.54±5.96 35.88±4.25 

30-40 56.26±9.44 37.33±12.4 
FP 0.050* 0.421 

Attending training programs / workshops 

No  45.99±14.65 31.31±1.45 

one  59.11±9.23 35.42±22.03 

two 59.11±9.23 31.92±6.53 
tP 0.421 0.134 

Discussion 

The impact of the environment on 
infection rates has been demonstrated when; 
adequate environmental cleaning is lacking, 
the risk of infection increases if a patient is 
admitted immediately into an environment 
previously occupied by another patient 
infected by the same pathogen. Thus, 
highlighting the environment as a route of 
transmission of health care associated 
infection (HAI). Also, increasing the attention 
to environmental cleaning and cleanliness by 

healthcare systems (Kramer & Assadian, 2014 
and Suleyman, Alangaden, & Bardossy, 2018).  

The ability of potential pathogens to 
persist for long periods of time on inanimate 
surfaces has been reviewed previously, some 
organisms are able to survive weeks to months 
in the hospital environment. It indicates that 
patients are at risk of acquiring a multidrug-
resistant organism (MDRO) if the previous 
room occupant was infected, suggesting 
transmission via the contaminated 
environment despite routine cleaning efforts 
(Lin, Ou, Lin, Peng & Yao, 2016). While 
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many approaches to environmental cleaning 
exist, manual cleaning supplemented with 
ongoing assessment and feedback may be the 
most feasible for healthcare facilities with 
limited resources (Doll, Stevens & Bearman, 
2018). 

The current study revealed that nurses' 
demographic and occupational characteristics 
mean age was 37.35 ± 2.8, mostly female, had 
bachelor’s degree, with < 10 years of 
experience. Low percentage had training 
programs / workshops once, out of attendance 
standard operating rooms and infection control 
precautions, the main areas provided training 
were governorate training department and 
hospital training department for 6 days, 
between years 2015 to 2019 using face to face 
lecture without media.  

In relation to cleaners’ demographic and 
occupational characteristics the mean age was 
30.55 ± 5.1, mostly female, secondary school, 
with < 10 years of experience. Low percentage 
had training programs / workshops once about 
hand washing and personal protective 
equipment. The area provided training was 
hospital training department for 6 days 
between years 2015 to 2019. 

Nurses and cleaners score level of 
knowledge, performance and regarding 
operating room cleaning process. 

Cleaning perioperative environment is a 
basic principle for all perioperative team 
members. Frequently cleaning high-touch 
surfaces helps prevent the spread of infections, 
and routinely cleaning and disinfecting the 
patient’s environment can reduce the level and 
frequency of contamination and the risk of 
HAIs. Perioperative team members should use 
a bundled approach to perform a standardized 
cleaning routine and implement a successful 
monitoring program (Spruce & Wood, 2014 
and Centers for Disease Control and 
Prevention (CDC), 2019). 

The current study revealed that the 
knowledge was good among minority of the 
studied nurses regarding operating room 
cleaning process. This may be attributed to 
limited workshops and training course 
regarding environmental cleaning.  Whereas 

the knowledge was good among majority of 
the studied cleaners regarding operating room 
cleaning process and this from the researcher’s 
point of view that cleaning process is the main 
function of cleaners. 

In this respect Carling & Huang, (2013) 
who conducted study in United Kingdom 
reported that the need for cleanliness of the 
perioperative environment is a basic principle 
for all perioperative team members. At times, 
personnel can overlook this basic principle and 
fail to clean the OR environment effectively 
because of decreased knowledge level 
regarding standardized cleaning process to 
perform it in an effective manner. Also, they 
should be knowledgeable about areas that are 
frequently touched by health care providers or 
patients called “high-touch” surfaces, and to 
understand that frequent cleaning of these 
surfaces is essential to prevent spread of 
potentially infectious organisms. 

Also, Jemal, Gashaw, Kinati, Bedada & 
Getahun, (2020) who conducted a study in 
Ethiopia reported that many health care 
workers had low knowledge, negative 
attitudes, and poor infection prevention 
practices. Effective performance is required to 
deliver safe and clean healthcare facilities for 
optimal outcomes, for both patients and 
healthcare providers. Aluko et al, (2016) who 
conducted study in Nigeria emphasized that 
most of studies have reported a low level of 
knowledge about infection control precautions 
to reduce the occupational risks for healthcare 
workers (HCWs). So, it is essential to educate 
health care workers regarding infection 
prevention practices including environmental 
cleaning that apply to all patients, regardless of 
infection status. It is based on the principle 
that all blood, body fluids, secretions, 
excretions except sweat, non-intact skin, and 
mucous membranes may contain transmissible 
infectious agents”. 

Doll et al., (2018) and Geberemariyam, 
Donka & Wordofa, (2018), who conducted 
studies in Virginia of USA and Southeast 
Ethiopia declares lack of knowledge about the 
appropriateness, efficacy and use of IPC 
measures determined poor compliance. To 
overcome these barriers, continuous health 



Ms. Samar Ibrahim Ahmed 1. et. al. 

 

 118 

education and training are the cornerstones for 
improving practices. HCWs should be aware 
of this fact. 

Darawad & Mahmoud, (2013) and 
Giard et al., (2016), they conducted studies in 
Jordan and France highlighted that the 
following factors such as having an infection-
control policy, continuous training programs 
as well as establishing a well-developed 
infection reporting system in the healthcare 
settings significantly affect the level of 
knowledge and compliance of health care 
workers with the preventive strategies. Also, 
Abuduxike, AcarVaizoglu, Asut & Cali, 
(2021) and Carling, (2016), revealed that the 
majority of HCWs in Northern Cyprus and 
Boston, USA have an unsatisfactory level of 
knowledge, and inadequate practice, toward 
standard precautions at the workplace, and 
confirmed the value of an objective structured 
programmatic process to broadly improve 
cleaning practice and documented the 
challenges of implementing such activities. 

Moreover, Curryer et al, (2021), 
emphasized that Australian hospitals having 
staff who are knowledgeable about 
environmental cleanliness and who are 
committed towards preventing infection that is 
critical for the optimal delivery of care, patient 
safety and a complication free patient 
recovery. Team effectiveness is important in 
terms of mentoring, knowledge sharing and 
training, making sure that staff are working 
towards similar goals, for ensuring hygiene 
compliance, and the smooth flow of workplace 
information. In the same line Birlie et al, 
(2021), reported that, nurses in north-central 
Ethiopia described much learning and 
knowledge uptake, experiential learning and 
knowledge sharing being lost. Nurses stressed 
the importance of embedding cleaning 
knowledge and hygiene into practice through 
early education, post-graduation training and 
mandatory accreditation. Other factors 
influencing cleaning compliance included lack 
of detailed organizational guidelines regarding 
recommended cleaning methods and how 
often cleaning should be performed, lack of 
management support and role conflicts. 

These results agree with Henderson, 
Willis, Roderick, Bail & Brideson, (2020) who 
highlighted that environmental cleaning is a 
key of preventing infections in healthcare 
settings and is cost-effective in Australia. 
Workplace factors such as time pressures, staff 
knowledge, work processes, organizational 
structures, and the everyday complexity of 
health care systems can play a key role in how 
well environmental cleanliness is maintained 
and healthcare associated infections prevented. 
There is a need for clean and safe healthcare 
facilities, standard precautions, and biohazard-
free facilities. 

Henderson et al., (2020) found that 
while nurses broadly understood the 
importance of cleaning, they are not all 
displayed correct knowledge of how to clean 
correctly nor which disinfectants to use 
situations. Likewise, evidence-based 
knowledge and professional development are 
important for nurses, as knowledge informed 
everyday working practices. Hygiene and 
cleanliness were perceived as both shared 
activity and mutual, interdependent 
relationship, existing on multiple (public, 
private, organizational, clinical) levels. 

 Henderson et al., (2020). As well, 
Curryer et al., (2021), found in Australia that 
environmental cleanliness and hygiene within 
clinical and community settings are critical 
issues. experiential learning for nurses at all 
stages of their careers, and the need for better 
translation of nurses’ knowledge and 
experience. Moreover, hygiene and cleanliness 
should be a shared activity and responsibility, 
with nurses, healthcare workers, senior 
management, patients, and the broader 
community working together to reduce 
infection.  

In the same line Forrester, Powell, 
Forrester, Fast, Weiser., (2018) mentioned that 
raising awareness of administrators in 
Stanford, California about the dangers of 
unclean environments, training of all 
stakeholders involved in the cleaning process 
and governance including end users, and 
increased awareness of the importance of 
environmental hygiene by the facility 
administration may lead to improved 
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organization of environmental cleaning and 
support staff.  

Olans, Olans & DeMaria, (2016) and 
Ogunsola & Mehtar, (2020) they conducted 
studies in Boston, USA and South Africa 
respectively are reported that policies will 
provide a framework for configuration, 
utilization, and quality management strategies 
to address the various challenges resulting 
from environmental contamination. Leadership 
is crucial and an increase in political 
awareness can lead to the much-needed 
changes to improve outcomes. The 
improvement occurs by training IPC 
professionals including cleaning staff to 
develop policies, set standards and ensure 
effective implementation of processes to 
reduce environmental contamination. 

Contrary to the current results Lien et 
al., (2018) who reported that in Vietnam an 
individual in healthcare facility, staff practice, 
which is driven by their knowledge and 
attitudes, plays a decisive role in the success of 
infection control programs. The core problem 
is not the lack of effective precautions and 
evidence-informed guidelines, but that 
healthcare workers (HCWs) applied these 
measures inadequately and inconsistently. 
Staff and cleaners had lower knowledge 
scores. 

Operating room cleaning practices were 
carried out by competent and trained personnel 
between each operation and at the end of the 
daily operating session. Between one operation 
and the next, in accordance with the generally 
accepted principles, surface cleaning starts 
from the cleanest area to the dirtiest and from 
the highest level to the lowest (Dallolio et al., 
(2018). 

As regards to performance; nurses' and 
cleaners’ total score level of performance was 
improper regarding operating room cleaning 
process. It is possible due to lack of training 
programs. 

 The current results agree with the (Doll 
et al., 2018, and Geberemariyam, Donka, 
Wordofa., 2018) results in Virginia in USA 
and Southeast Ethiopia respectively, are 
documented that recent attention to the quality 

of environmental cleaning in hospitals has 
revealed that cleaning efforts are often 
insufficient, leaving microbial contamination 
present on surfaces. 

In USA Rutala & Weber, (2019) and 
Munoz-Price et al., (2019) found that, 
perioperative personnel did not perform 
adequate environmental surface cleaning, or 
disinfection after each surgical procedure to 
remove the contamination from OR and 
anesthesia work area surfaces. When creating 
or updating environmental surface hygiene 
policies and procedures, leaders should focus 
on the following elements: surface cleaning 
and disinfection of noncritical equipment and 
high-touch areas, room turnover cleaning 
between procedures, departmental policy and 
interdisciplinary collaboration, objective 
monitoring of cleaning performance, and staff 
member education and training. 

The following studies Agency for 
Healthcare Research and Quality, (2020) and 
Watson, Watson & Torress-Cook, (2016), in 
USA and California respectively reported that 
environmental cleaning practice are 
inadequate, objectively monitoring staff 
members’ cleaning performance and providing 
appropriate feedback is an integral part of 
health care facility infection prevention. 
Monitoring of cleaning practices and staff 
member adherence to cleaning protocols can 
help in decreasing contamination of surfaces in 
the environment of hospital, improving 
cleaning quality and reducing patient HAI 
transmission. 

Also, Pyrek, (2020) and McGarity & 
Salgado, (2019). Pointed that crucial aspect of 
infection prevention in health care facilities in 
USA, is ensuring that staff members received 
the proper education and training in 
environmental surface hygiene practices to 
improve environmental cleaning quality and 
result in reducing transmission rates of HAIs. 
Education and training in environmental 
hygiene should be conducted for all OR staff 
members during both orientation for all newly 
hired personnel and at regular intervals 
throughout the year with competency 
validation. that in high- and low-income 
countries. 
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Furthermore, Branch & Amiri, (2020) 
and Spruce & Wood, (2014) who conducted 
studies in USA and California respectively is 
emphasized that environmental surface 
hygiene plays a key role in a multimodal 
approach to infection prevention in health care 
settings. time pressure on personnel result in 
inadequate cleaning and disinfection of 
contaminated equipment and noncritical items 
in the OR, including anesthesia work areas. 
Contaminated OR equipment, particularly 
high-touch items, can accumulate pathogens 
that may be transmitted to patients and may 
cause HAIs. A bundled approach (using an 
interdisciplinary team, using appropriate 
disinfecting, and cleaning agents, creating 
checklists and educational presentations, using 
innovative and emerging technology) is 
essential to performing a standardized cleaning 
routine and implementing a successful 
monitoring program 

 Center of Disease Control and 
Prevention (CDC 2019) recommended 
periodic conduction of competency 
assessments and refresher trainings in South 
Africa as needed focusing on gaps identified 
during competency assessments and routine 
monitoring activities. If cleaning services are 
contracted out, the training requirements and 
content should be specified by the healthcare 
facility in the service level agreement. 

In this regard Kaur, Arora & Biswal, 
(2018) and Aucamp, (2016), are reported that 
cleaning is considered a menial job in South 
Africa, these jobs are delegated to hospital 
attendants (lower job categories) with poorer 
educational levels who are usually untrained in 
cleaning protocols and practices resulting in 
poor outcomes and an increased risk of 
contamination. This concept is observed in 
high- and low-income countries. Newly 
appointed cleaning staff must be trained upon 
commencement of duties. The other cleaning 
staff must be trained at least on an annual basis 
and as needed when problems with 
environmental cleaning occur or when there is 
a change in the cleaning routine or cleaning 
products. Training records must be kept for 
audit and assessment purposes. In contrast, 
visual inspection is a good alternative with the 

benefit of allowing for many more 
observations than more resource-intensive 
monitoring processes, provided that the 
monitoring is done by a trained, impartial 
observer and results are continually discussed 
with cleaning staff. Visual observation of 
actual cleaning practices has also been shown 
to be effective in improving cleaning practices 
in Sweden, as part of a multifaceted 
intervention to decrease VRE acquisition 
(Knape, Hambraeus, Lytsy., 2015). 

World Health Organization (WHO), 
(2016) and National Institute for Health and 
Care Excellence (NICE), (2017), reported that, 
the instances of non-compliance to the 
environmental standards highlight the need for 
great attention in cleaning procedures and 
improvement of the protocols previously 
adopted. The monitoring of adhesion for 
cleaning-sanitization procedures and 
behavioral norms can provide findings that 
should be communicated and discussed with 
the personnel involved, thus raising their 
awareness. Also, the improvement of work 
conditions could facilitate compliance to 
prevention measures and operative protocols. 

Birlie et al, (2021) also found poor 
cleaning practice among nurses in Ethiopia 
and noted that the major barrier for cleaning 
perceived by head nurses was the lack of 
supplies needed for cleaning, shortage of 
reusable supplies. Lack of training was also 
raised by head nurses as a barrier to cleaning 
because it obviously increases knowledge and 
compliance and help nurses improve their 
cleaning practice with the available resources. 
Therefore, nurses need to get training on the 
care of routinely used noncritical medical 
devices and other infection control measures. 
Proper supply of materials needed to clean 
these devices need to be also secured. 
Shobowale, Adegunle & Onyedibe, (2016) 
emphasized that cleaners in Nigeria are often 
supervised by a nurse or cleaning supervisor 
who usually do not have specialized training 
on cleaning healthcare spaces. Standardized 
competency training and proper supervision 
including verification checks are essential and 
should be carried out routinely with the results 
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being presented to the IPC Committee for 
further guidance.  

The present study explained that a 
significant association was documented 
between studied nurses’ total knowledge with 
age, education, and years of experience. But 
there was not any association between studied 
nurses' total performance with their 
demographic characteristics. Moreover, there 
was not any association between studied 
cleaners’ total knowledge and total 
performance with their demographic 
characteristics. 

In agreement with the current study 
Desta et al, (2018) and Gulilat & Tiruneh, 
(2014) they conducted a study reported that 
education is a method of equipping the health 
workforce with up-to-date knowledge and skill 
of infection prevention and control practice in 
Ethiopia with confidence utilization of 
recommended guidelines and the available 
supply. The educational level was increased, 
infection prevention and control practices were 
better than the health workforce, which has a 
low educational level. Also, the current results 
matched with Teshager, Engeda, & Worku, 
(2015) findings in Ethiopia. Also, several 
associations were found between HCWs’ 
knowledge and experience, training and 
working abroad as Geberemariyam et al, 
(2018), Ogoina et al, (2015), studies in 
Southeast Ethiopia and Nigeria respectively.  

Assessment and feedback of cleaning 
performance is a critical part of environmental 
infection prevention. Traditionally, 
environmental services management was 
monitoring of cleaning used visual inspection 
of the area. (Labarca, 2014; Provincial 
Infectious Diseases Advisory Committee 
(PIDAC), 2018; Doll et al., 2018 and CDC, 
2019), studies conducted in South America, 
Canada, Virginia, and South Africa 
respectively have questioned the accuracy of 
visual inspection compared to both 
microbiological sampling methods and non-
microbiological sampling methods.  In Sweden 
(Knape et al., 2015) revealed that the results of 
monitoring are tracked monthly through the 
infection control committee and are used in 
ongoing education with environmental 

services staff to maintain the benefits in 
cleaning effectiveness.  

Conclusion 

Poor knowledge and improper 
performance regarding operating room 
cleaning process was observed among 
majority of the studied nurses whereas good 
knowledge and improper performance was 
observed among cleaners. Significant 
association documented between studied 
nurses’ total knowledge with age, education, 
and years of experience. 

Recommendation: 

In-service training program regarding 
cleaning process in operating rooms and 
designing protocol about operating rooms 
environmental cleaning for health care 
workers. Providing training programs 
including the core competence of hospital, 
infection control standard precautions and 
cleaning process in operating rooms at regular 
intervals for newly hired nurses. Regular 
supervision and monitoring of nurses’ and 
cleaners’ performance for environmental 
cleaning and strict adherence of standard 
precaution of infection control. 
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