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Abstract 
Background: Hospital-acquired infections are considered one of the most serious problems in the world. The 

problem of infection prevention and control in hospitals becomes more serious, especially with the scarcity of 

resources and materials; also, the lack of supportive policies and direction can exaggerate the situation. The 

CDC recommended that educating healthcare workers regarding infection control measures is the highest 

priority to prevent and control nosocomial infections.  

Aim: The study aimed to assess the healthcare workers' practices in the operating rooms in Al Noor Specialist 

Hospital in King Saudia Arabia (KSA).  

Research Design: A cross-sectional descriptive survey design.  

Subject: participants in the study included a convenience sample of healthcare workers (n=100) who worked 

in the OR at the time of data collection.  

Tool: a self-administered questionnaire for the HCWs' knowledge, attitudes, training & education, and 

practices for the OR setting.  

Results: The study results show that the majority of HCWs know about IPC practices and their role in reducing 

nosocomial infections. Also, the majority of HCWs have good attitudes towards IPC practices. These results 

are considered a good chance for improvement and development in this context.  

Recommendations: Training courses and education sessions regarding IPC should be implemented for all 

HCWs to increase their awareness of this issue.  
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Introduction  
Globally, there is public concern about infection 

prevention and control practices among healthcare 

workers in healthcare systems (1). Specifically, the 

ORs in any hospital are considered the most 

important departments for their important services 

which contribute to the reputation and marketing 

of the hospital's health services and give the 

hospital a competitive advantage against other 

hospitals (2). Recent studies suggest that at least 

20% of Healthcare-Associated Infection (HAIs) 

could be prevented through infection prevention 

and control strategies. Infection prevention and 

control (IPC) programs are both clinically effective 

and cost-effective, providing important cost 

savings in terms of fewer HAIs reduced length of 

hospital stay, less antimicrobial resistance, and 

decreased costs of treatment for infections (3, 4).  

So, Infection prevention and control is a very 

important goal for all healthcare facilities (5). It 

comes in the context of a quality improvement 

process that aims to provide safe and effective 

healthcare to patients to minimize morbidity and 

mortality during the provision of health procedures 
(6). It is anticipated that all healthcare workers 

(HCWs) adhere to standards in their practices (7). 

The standards must be part of the knowledge, 

attitude, and practice of all the health facilities to 

obtain the patient’s safety and protection (8). 

Infection control activities must be integrated into 

the routine activities of the hospital (9). The ORs are 

a very important place that provides a large 

segment of health service, the ORs need to adhere 

to IPC protocols to guarantee the safety of the 

patients subjected to different types of surgeries 
(10). There are a lot of infected cases that can be 

easily prevented by using the proper sterilization 

techniques according to the IPC guidelines and 

protocols (9, 10). 

Compliance with IPC protocols in ORs leads to 

high-quality health service and maintenance of the 

client's safety and health. In the ORs, there are 

different types of practices related to infection 

control and sterilization techniques which are 

considered as basic principles in ORs procedures 
(11, 12). Everyone is doing his or her own thing; one 

of the biggest problems is inconsistent 

implementation of proven IPC measures. 

Adherence to IPC protocols in the ORs is 

considered the key element of the success of the 

surgical procedures and the safety of the patients (7, 

13). 

 

Moreover, infection prevention and control refer to 

measures, practices, protocols, and procedures 

aimed at preventing and controlling infections and 

transmission of infections in healthcare settings. 

Such infections may be pre-existing on admission 

or may be acquired in a health care facility 

(nosocomial) (14). HAIs need to be properly 

managed to prevent the transmission of organisms 

amongst patients, HCWs, and visitors. HCWs and 

visitors may be sources of infections that may 

result in facility-based outbreaks (15). IPC 

guidelines are aimed at providing a safe healthcare 

environment for patients and staff alike (16). 

Good infection control practices should be 

established to improve health outcomes and 

prevent negative outcomes such as morbidity, 

mortality, increased healthcare costs, and possible 

litigation (17). IPC measures are a combination of 

interventions and activities, ranging from hand 

hygiene, aseptic technique, waste management, 

rational antibiotic use, cleaning and the use of 

chemical cleaning agents, pest and rodent control, 

food handling, linen handling and management, 

isolation, surveillance, risk management, the use of 

PPE, employee immunization programs and 

personnel hygiene (18-20). Laxity in the application 

of any of these dimensions can result in significant 

negative public health consequences (18). 

Finally, infection control is a worldwide problem 

and a lot of efforts and studies made by 

governments and health organizations to tackle this 

problem to reach high-quality health services 

throughout the world. At the KSA level, more 

efforts are needed to be given to this issue by 

developing the work in our hospitals to match the 

IPC instructions and guidelines. So, this research 

aims to assess the healthcare workers' practices in 

the operating rooms and to determine the 

relationship between individual factors 

(knowledge, attitudes, training, and education) and 

infection prevention and control practices in the 

operating rooms.   

 

Subjects and Methods 

Research design: A cross-sectional descriptive 

study was utilized to fulfill the aim of this study.  

 

Setting: The study was conducted in the OR in 

…….hospital in the Kingdom of Saudi Arabia.  

 

Subjects Sample: The study involved all HCWs 

working at the ORs in the selected hospital 

(surgeons, anesthesiologists, OR nurses, and 

anesthesia technicians) during the data collection 

period. The total number of HCWs at the ORs was 

169 persons, 15 of them were drawn to the pilot 

study, and the rest (154) participated in the study 

for questionnaires.   
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Data Collection Tool: a validated self-

administered questionnaire for the HCWs' 

knowledge, attitudes, training & education, and 

practices for the OR setting were used from 

October 2021 to December 2021. 

The authors were permitted to use the 

questionnaire. The original language of these 

questions was English, and they were later 

translated into KSA-Arabic. To make sure the 

intended meaning was retained, linguistic 

validation was done. The validity of the face and 

content were examined by a jury of five experts in 

the field and necessary modifications were made. 

The information was pertinent to the main queries 

that needed to be addressed. The local language 

questions were designed to avoid prejudice and 

accurately reflect practices, attitudes, and 

knowledge.  

 

Reliability of the tools was performed to confirm 

the consistency of the tool. Internal consistency is 

measured to identify the extent to which the items 

of the tools measure the same concept and correlate 

with each other. The internal consistency of the 

tool was assessed with Cronbach's alpha 

coefficient. Cronbach's alpha coefficient of 0.00 

indicates no reliability and a coefficient 1.00 

indicates perfect reliability. However, a reliability 

coefficient of 0.83 is acceptable. Cronbach’s alpha 

for reliability testing was performed for the tool 

and the result was 0.89. 

 

Pilot study: A pilot study was carried out before 

starting data collection for 10% of HCWs. In 

addition, the pilot study helped the researcher 

experience to estimate the needed time to fill out 

the data collection survey. Based on the results of 

the pilot study, the survey did not need any 

modifications. 

 

Data collection procedure: Permission to conduct 

the study was obtained from the director of the 

hospital and the head of the Surgical department. 

Permission was obtained to collect the data after 

the researchers explained the importance and 

purpose of the study.  

Statistical Analysis The data obtained from the 

study tools were categorized, tabulated, and 

analyzed and data entry was performed using the 

SPSS software (Statistical Package for Social 

Sciences version (22.0). Descriptive statistics were 

applied (e.g. mean, frequency, and percentage). 

Tests of significance were performed to test the 

study (i.e. t-test). A significant level value was 

considered when p<0.05. 

 

Results  
Table (1) shows that the majority of the 

respondents were surgeons who constitute 49.4%, 

9.1% were anesthesiologists, 33.8% were nurses, 

4.5 % were anesthesia technicians, and 3.2% for 

other occupations. Also, 31.2% of the respondents 

hold a two-year diploma, 18.2% hold a bachelor's 

degree, 29.2% hold a master's degree, 20.1% hold 

a Ph.D. degree, and 1.3% of the respondents have 

other degrees (a physician with board 

qualification). About 72.7% of the respondents 

were practitioners, 22.7% were heads of 

departments, and 4.5% were directors. Regarding 

experience, 51% of the participants have less than 

10 years of experience, 34% have experience from 

10 -20 years and 15% have more than 20 years of 

experience.  

 

Table (1) Sociodemographic characteristics of the participants (n=154) 

 No  % 

Profession 

Surgeon 76 49.4 

Anesthesiologist 14 9.1 

OR Nurse 52 33.8 

Anesthesia technician 7 4.5 

Other 5 3.2 

Education 

Diploma 48 31.2 

Bachelor  28 18.2 

Master  45 29.2 

PhD 31 20.1 

Other 2 1.3 

Current position  

Director 7 4.5 

Head of department 35 22.7 

Practitioner  112 72.7 
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 No  % 

Years of experience  

Less than 10 years 79 51.0 

10-20 years 52 34.0 

More than 20 years  23 15.0 

Table (2) shows respondents were asked about 

their knowledge of IPC concepts that 73.9% of the 

respondents believe that an initial test for hepatitis 

and HIV should be done on all patients admitted 

for surgery, 17.6% stated that this test should be 

done for major cases, and only 8.5% stated that the 

test doesn't need to be done. This result reflects the 

risk perception of the participants to infection. 

About 66.9% knew about the SP term and the rest 

(33.1%) didn't know. Regarding the use of SPs, 

77.9% stated that they are used for the care of all 

patients regardless of whether or not they are 

infected, 13% stated that they are applied to blood 

and all other body fluids, secretions, and excretions 

and 9.1% stated that they are used to reduce the risk 

of transmitting microorganisms from known or 

unknown sources of infection. 

 

 

Table (2) Distribution of participants by knowledge about Standard Precautions (SPs) 

  N % 

Initial tests for hepatitis and HIV should be done. 

All patients were admitted for surgery. 114 73.9 

Major cases only. 27 17.6 

Not necessary to be done. 13 8.5 

knowledge about the international SPs 

Yes 103 66.9 

No 51 33.1 

Standard precautions are designed for 

The care of all patients 120 77.9 

Blood and all other body fluids, secretions and excretions 20 13 

Reduction of the risk of transmitting microorganisms  14 9.1 

 

Table (3) shows the participants' knowledge about 

IPC practices. The overall mean of Knowledge 

equals 3.91 (78.12%). This means that the majority 

of HCWs know about IPC practices and their role 

in reducing nosocomial infections. About 89.35% 

of the respondents agreed with the statement that 

Infection prevention and control can reduce 

medical costs associated with HAIs. Also, 88.42% 

of the respondents stated that glove use for all 

patients is a useful strategy for reducing the risk of 

SSI. About 86.10% of the respondents agreed and 

strongly agreed that keeping the door closed during 

surgical procedure minimizes microbial 

contamination and 75.95% of the respondents 

believed that performing hand hygiene in the 

recommended situations can reduce 52 patient 

mortality. And 50.85% of the respondents stated 

that PPE is not used in emergencies. 

 

 

Table (3) Distribution of respondents by knowledge about IPC 

Knowledge about infection prevention and control Mean % 

Keeping the door closed during operation minimizes microbial Contamination. 4.31 86.10 

PPE is not used in emergency 2.54 50.85 

Glove use for all patients is a useful strategy for reducing the risk of SSI. 4.42 88.42 

Performing hand hygiene in the recommended situations can reduce patients' 

mortality 
3.80 75.95 

IPC can reduce medical costs associated with HAIs. 4.47 89.35 

Total mean 3.91 78.12 

Table (4) shows the respondents' attitudes towards 

IPC, the mean of all statements is 4.32 (86.34%), 

This means that the majority of HCWs' attitudes 

about IPC practices and their role in reducing 

nosocomial infections. About 88.96% of the 

respondents agreed with the statement that 

complying with IPC protocol is very essential for 

infection control. Also, 89.48% and 89.09% 
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respectively of the respondents stated that 

recurrent hand washing is essential to prevent 

HAIs and that PPE decreases infection. About 

77.52% of the respondents agreed that the 

influence of IPC protocol on your practice is 

positive and 83.55% of the respondents believed 

that ensuring the client's safety and preventing 

them from getting HAIs is HCWs responsibility. 

And 89.58% of the respondents stated that proper 

waste disposal decreases infection. 

 

Table (4) Distribution of respondents by their attitudes towards IPC 
Attitude towards IPC Mean % 

Complying with IPC protocol is very essential for infection control. 4.45 88.96 

Recurrent hand washing is essential to prevent HAIs 4.47 89.48 

The PPE decreases the infection. 4.45 89.09 

The influence of IPC protocol on your practice is positive. 3.88 77.52 

ensuring the client's safety and preventing them from getting HAIs is HCW's responsibility. 4.18 83.55 

Proper waste disposal decreases infection. 4.48 89.58 

Total mean 4.32 89.34 

Table (5) shows that the participants were asked if 

their hospital provides job or in-service training 

and education about IPC, 55.2% answered yes 

sometimes, 38.3% never, and 6.5% yes, regularly. 

Regarding the participants' attendance to any 

workshop or education session on IPC, 32.5% of 

the respondents answered yes, last year, 22.7% 

answered yes, more than two years, 14.3 % 

answered yes in the past two years, and 30.5% 

answered never. About 87.7% of the participants 

said that the provided training improves their 

performance and this denotes the efficacy of the 

training and education process in this field. Also, 

88.3% of the participants answered that they need 

to learn more about IPC. About 78.6% of the 

respondents said that their basic education 

curriculum incorporates training about the IPC 

protocols and guidelines and 44.2% noted that 

aware of the orientation of new personnel on IPC.  

 

 

Table (5) Distribution of respondents by training and education variables 
 No  % 

On-the-job training 

Never 59 38.3 

Yes sometimes 85 55.2 

Yes regularly 10 6.5 

Participation in education session 

Never 47 30.5 

Yes, last year 50 32.5 

Yes, in the past 2 years 22 14.3 

Yes, more than 2 years 35 22.7 

Improvement in performance due to training 

Yes 135 87.7 

No  19 12.3 

Need for more training & education 

Yes  136 88.3 

No  18 11.7 

The basic education curriculum incorporates training about IPC 

Yes  121 78.6 

No  33 21.4 

Orientation of new personnel on IPC 

Yes  68 44.2 

No  86 55.8 

Table (6) shows the overall mean of the practice 

items is 3.59 (71.75) which indicates that the 

respondents agree with the items of this field. This 

is not satisfactory percent in such a field like IPC 

which must have more compliance especially if we 

are dealing with client safety. Also, the 

respondents' answers regarding their practices of 

infection prevention and control measures. For 

example, the first question was about the 

adherence of HCWs to PPE during operation, the 

mean of answers is 4.42 (88.42%), the test value 

equals 22.81and the p-value = 0.000. In the same 

table the answers to the question "Do you properly 

handle contaminated equipment to prevent cross 

infection?" the mean of answers is 4.32(86.49%), 

the test value equals 18.93and the p-value = 0.000. 

The mean of the statement “You keep sterilization 
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during the surgery” equals 4.80 (96.05%), Value = 

53.5, and P-value = 0.000. 
 

 

Table (6) Distribution of respondents by their practices 
 Practices Mean % T-test P value 

1.  Do you use PPE in ORs? 4.42 88.42 22.81 0.000 

2.  Do you properly handle contaminated equipment to prevent cross-infection? 4.32 86.49 18.93 0.000 

3.  Keep sterilization during the surgery. 4.80 96.05 53.48 0.000 

4.  You scrub your hands for 3-5 minutes when conducting an operation. 4.06 81.17 12.75 0.000 

5.  You don’t wash your hands when arriving at work. 2.61 52.24 -4.29 0.000 

6.  When washing hands, you remove jewelry, watch and rings. 4.40 87.97 16.33 0.000 

7.  You wash your hands after any contact with blood &body fluids. 4.86 97.12 56.80 0.000 

8.  You don’t wash hands before leaving OR 1.92 38.41 -11.88 0.000 

9.  Wearing gloves when you come in contact with blood & body fluids. 4.71 94.12 31.60 0.000 

10.  When you touch unsterile objects, you don’t change your gloves? 1.83 36.67 -11.10 0.000 

11.  Used needles, syringes, and knives are discarded into safety boxes. 4.88 97.66 64.80 0.000 

12.  You don't cap the used needles before disposal 2.47 49.40 -4.79 0.000 

13.  You break or bend the used needle before disposal. 2.11 42.25 -8.46 0.000 

14.  You don't remove used needles from syringes before disposal. 2.55 50.93 -4.09 0.000 

15.  HCP with symptoms of influenza is prevented from entering OR 3.74 74.77 7.43 0.000 

 All statements 3.59 71.75 20.13 0.000 

 

Table (7) shows a significant relationship between 

practices and knowledge about IPC measures with 

a p-value (Sig.) equal to 0.018. Also shows that the 

correlation coefficient between practices and 

attitudes equals .237 and the p-value (Sig.) equals 

0.002 is statistically significant at α = 0.05. 

Moreover, the correlation coefficient between 

practices and training and education equals .208 

and the p-value (Sig.) equals 0.005 is statistically 

significant at α = 0.05. 

 

 

Table (7) Relationship between knowledge, attitude and training & education and practice. 

 Pearson Correlation Coefficient P-Value (Sig.) 

Knowledge 0.170 0.018* 

Attitudes 0.237 0.002* 

Training & Education 0.208 0.005* 

Discussion  
The knowledge, skills, and attitudes of the HCWs 

are very important to achieve the proper practice of 

IPC at ORs. Knowledge includes the facts that the 

participants need to know to perform their jobs (21). 

Lack of knowledge of guidelines for IPC combined 

with an unawareness of preventive indications 

during daily patient care and the potential risks of 

transmission of microorganisms to patients 

constitute barriers to IPC compliance (21, 22). Lack 

of knowledge about the appropriateness, efficacy, 

and use of IPC measures determines poor 

compliance (23, 24).  

To overcome these barriers, education, and 

training are the cornerstones of improvement in 

IPC practices (25). HCWs should be aware of the 

fact that knowledge is power. However, lack of 

knowledge of IPC measures has been repeatedly 

shown after education and training (26). HCWs' 

awareness should include issues related to hand 

hygiene, wearing personal protective equipment 

(PPE), immunization for the prevention of 

communicable diseases, modes of infection 

transmission, assessment of patients for infection, 

medical instrument decontamination, healthcare 

waste handling, and needle stick and sharp safety 

policy (27). Even more importantly, HCWs should 

be compliant with these IPC precautions, methods, 

and strategies to ensure HAI reduction in 

healthcare settings (28). 

 

This study was carried out to assess the healthcare 

workers' practices in the operating rooms and to 

determine the relationship between individual 

factors (knowledge, attitudes, training, and 

education) and infection prevention and control 

practices in the operating rooms. According to the 

current study, the majority of the respondents 

believe that an initial test for hepatitis and HIV 

should be done on all patients admitted for surgery, 

the minority of the respondents stated that this test 

should be done for major cases, and the test doesn't 

need to be done. This result reflects the risk 

perception of the participants to infection. More 

than two-thirds of respondents know about the SP 

term and the rest didn't know. This result is 
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consistent with studies conducted by Abu Zaid, 

(2010) (29) showed that more than half of the 

respondents were familiar with the concept of SP. 

Awad, (2009) (30) revealed that the majority of 

HCWs are knowledgeable about SP. Also, the 

study of El-Dalow, (2011) (31) showed that more 

than half of the respondents know about SPs. 

Moreover, this study is matched with a study 

conducted by Motamed, (2002) (32) which showed 

that a large percent of the total population was 

familiar with SPs. Another study reported a high 

knowledge of SPs of the respondents who claimed 

knowledge about universal precautions (Hesse et 

al, 2006) (33). 

 

The present study shows a significant relationship 

between practices and knowledge about IPC 

measures. This result is consistent with a study by 

Motamed, et al (2006) (32) which revealed a 

significant relationship between the respondents' 

knowledge and practices toward universal 

precautions. Another study was conducted by El-

Shamma, (2010) (34) at the endoscopy units to 

assess the knowledge of the health team about 

infection control measures as well as their level of 

practice in the application of infection control 

measures. The researcher found that the factor 

affecting infection control measures in the 

endoscopy department regarding the endoscopy 

health team's level of knowledge and practice is the 

lack of knowledge in addition to insufficient level 

of performance during and post-procedure as 

disinfection of endoscope, hand washing, and 

cleaning of environment post-procedure, and few 

written Arabic protocols for universal precautions. 

The current finding revealed that the correlation 

coefficient is statistically significant between 

practices and attitudes. This result is consistent 

with a study conducted by Singh et al, (2011) (35) 

which revealed that a significant linear correlation 

was seen between attitude and practice scores. The 

level of knowledge and practice of infection 

control measures was poor among dental students. 

The attitude towards infection control measures 

was positive, but greater compliance was needed. 

They recommended rigorous training on infection 

control measures before graduation and mandatory 

hepatitis B immunization of students before 

exposure to clinical practice. 

 

The present study illustrates that there is a 

significant relationship between practices and 

training and education This result is consistent 

with the IPC guidelines of WHO, which clarifies 

that staff working in the sterilizing service 

department and are responsible for the 

reprocessing of instruments and equipment must 

have undergone formal training in how to clean, 

disinfect and sterilize instruments and equipment. 

The level of training must be appropriate for the 

level of responsibility that the staff member is 

expected to undertake (WHO, 2004) (36). Another 

study conducted by Suchitra and Lakshmi (2007) 
(37) revealed that education has a positive impact on 

the retention of knowledge, attitudes, and 

practices. 

 

Conclusion 

 It can be concluded from the current research that: 

there is a relationship between knowledge, attitude, 

training & education, and practices of IPC at the 

ORs, which is consistent with the reviewed 

literature. The study results show that the majority 

of HCWs know about IPC practices and their role 

in reducing nosocomial infections. Also, the 

majority of HCWs have good attitudes towards 

IPC practices. These results are considered a good 

chance for improvement and development in this 

context. 

 

Recommendations: will be recommended to:  

1. Training courses and education sessions 

regarding IPC should be implemented for all 

HCWs to increase their awareness of this 

issue. 

2. The HCWs have to comply with SPs to 

protect themselves and others; they must end 

the culture of ignoring infection control 

guidelines. 

3. The MOH should activate its role as it is 

considered the main HCP. Also, it must 

activate the IPCC, to do its task of 

disseminating the protocols. 

4. The IPC protocols must be developed and 

updated to meet all aspects of health care 

especially the procedures at the ORs. 

5. The role of management in supervising, 

monitoring, and evaluating the practices of 

IPC, must be strengthened. 

6. At the ORs level a high-quality practitioner 

has to be designated to practice the role of in-

service training and education. 

 

Recommendations for further research studies: A 

study to investigate factors that affect HCWs’ 

compliance with SPs.    
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