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ABSTRACT 

	Infection control practices and preventing the spread of pathogens are critical to nurses in order to ensure patient safety. By making sure that practices reflect the most recent research on the prevention of diseases, nurses play a crucial role to upkeep the implementation of infection control guidelines.  This study aimed to examine the level of compliance to infection control practices of staff nurses in selected Hospitals of Puerto Princesa City. The respondents of the study are n=110 regular staff nurses working in the Pediatric, Ob-gyn, and Medical/Surgical wards. A quantitative descriptive- correlational research design was used, and data were collected through an adopted, self-administered questionnaires. Based on the results, most of the respondents are single and between 20-30 years old and have a clinical experience of one to five years. Most of the respondents are identified to be female and working in medical/surgical ward. For the level of compliance, the data shows that a significant number of staff nurses showed high levels of adherence to all of the infection control practices and no significant associations were found between the compliance and sex or the Unit/area of the demographic profiles of respondents. However, Age has a significant association with respiratory hygiene, indicating that age influences compliance with these practices. In addition, civil status had a significant association with injection safety and respiratory hygiene, implying that marital status or other personal circumstances might influence compliance with these specific practices. Length of service had a significant impact on PPE use, injection safety, and respiratory hygiene, with more experienced healthcare providers potentially showing higher adherence to these protocols. To maintain these standards, continuing education, addressing the issues and gaps, adequate resources must be ensured for proper implementation of the program. The study concludes that while overall compliance is high, targeted interventions considering staff demographic are recommended to sustain and improve IPC standards.
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1. INTRODUCTION 

According to the World Health Organization (WHO), one component of preventing healthcare-associated infection is ensuring that there is adequate staffing, workload, and bed occupancy (WHO, 2021).  Increased workload among nurses will contribute to a decrease in the quality of care and poor compliance with infection control practices. Disease transmission between patients and visitors is at increased risk also, due to lack of social distancing and proper ventilation.
Health Care Associated Infections (HCAI) become a major concern especially for patient safety because the impact implies increased resistance to antimicrobials, prolonged hospital stay, long-term disability, and financial burden to families and patients. According to WHO global report (2022) on infection prevention and control, at least one health care-associated infection (HAI) will be contracted during the hospital stay of seven patients in high-income countries and fifteen patients in low- and middle-income countries for every 100 patients in acute-care hospitals and one out of ten affected patients will die from HAI.
Nurses play an important role in infection prevention and control (IPC) in hospitals to prevent or lessen the transmission of infection and prevent patients from acquiring hospital-acquired infections. Infection control practices are important in every healthcare facility and nurses should be well-versed in doing it for the patient’s safety. Many of these practices are already included in a daily task as a nurse and as for the patient, he/she should be cared for in a clean and hygienic environment.
Achievement in effective IPC in healthcare facilities includes the availability of necessary resources, equipment, and built environments such as washing stations, personal protective equipment, alcohol-based hand rub, and clean towels in areas of care and toilets. Furthermore, evidence-based guidelines, continuous training and education, and regular monitoring and feedback should be developed and implemented (CDC, 2022). However, there is still identified gaps in the implementation because of lack of resources, incidents of HCAI and cases of cross infection. This study was conducted to determine how staff nurses in selected hospitals in Puerto Princesa city strictly implement the infection control practices base from the guidelines of Department of Health (DOH) and to compare how was the infection control practices here in the Philippines particularly in an island like the province of Puerto Princesa City and abroad.

1.1 Objectives
The study aims to determine the level of compliance of staff nurses in infection control practices in selected private hospitals in Puerto Princesa City. Specifically, it aims to answer the following objectives:
1. What is the demographic profile of the respondents in term of age, sex, civil status, length of service and unit area?
2. Assess the level of staff nurses’ compliance in infection control base on hand hygiene, use of personal protective equipment, injection safety, respiratory hygiene and environmental care.
3. Explore the relationship between the staff nurses’ level of compliance in infection control practices and their demographic profile of the respondents.

2. methodology

2.1 Design

This study utilized a quantitative descriptive-correlational research design wherein it systematically describes a certain population or phenomenon from a numerical date that was collected and analyze. This method uses a statistical analysis that provide a concise and clear summary of the research study while correlational aspect was used to determine the relationship between of staff nurses’ compliance in the demographic profile of the respondents.

2.2 Population and Locale

The primary respondents of this study were the 110 regular staff nurses working in clinical areas of Pediatric, Ob-Gyn, and Medical/Surgical wards in the three hospitals in Puerto Princesa City, Palawan. The researcher used a total population sampling wherein a type of purposive sampling that used the entire population of the respondents as sample based on the chosen areas.  However, although the objective was to saturate the total population of the regular staff nurses, voluntariness was ensured. The study excluded head nurses, supervisors, and nurse managers as well as non-regular or non-permanent staff. Additionally, those who took a vacation leave would not be counted as participants.

2.3 Data Gathering Tool

The tool used in this study was an adapted and modified questionnaire with close-ended questions to meet the study objectives. It is divided into 2 parts. The first part is the demographic profiles of the respondents which is answerable by a check mark and the second part is the level of compliance of staff nurses regarding infection control practices with the following indicators: Hand Hygiene, Personal Protective Equipment, Injection safety, Respiratory Hygiene and Environmental Care with 10 questions each. The responses categorized a 5 point-likert scale with assigned a literal value of 1,2,3,4 & 5 respectively.

2.4 Data Collection and Analysis

To ensure a proper and smooth process of this study, the researcher observed the following steps. An approval was obtained from the Dean of the Graduate School, the research committee and passed through the Ethics Board of Palawan State University. After obtaining the approval from these offices, a letter of request was sent to the three hospitals. After an approval was obtained, the data were collected through a self- administered questionnaire. Instructions and purpose of the study were discussed prior to the answering of the questions and responses were collected for data analysis. Confidentiality was strictly observed in all these procedures. 
To be able to address the objectives of this study, the researcher utilized a statistical tool. Frequency and Percentage was used to describe the demographic profile of the survey respondents and institution compliance regarding Infection Control Program policy and procedures. On the other hand, Weighted mean was used to determine the level of compliance to infection control practices of regular staff nurses as respondents. Chi Square test was used to execute the answer regarding if there is a relationship between the compliance of staff nurses’ infection control practices and their demographic profiles. 

3. results and discussion

3.1 Demographic Profile of the respondents.
	 Table 1 presents the counts and percentage of the demographic data of the respondents. Out of all the respondents, 73 or 66.4% are in the age of 20-30 years old, dominated by females (80.9%) and males of 19.1%, mostly with 1-5 years of experience (79.1%) followed by 6-10 years (17.3%) and high number are single (77.3%) with largest group working in medical/surgical ward (54.5%) followed by 34.5% in pediatric ward.


Table 1.	Demographic Profile of the Respondents

	Variable
	Classification
	Counts
	Percentage

	Age
	20-30
31-40
41-50
	73
33
4
	66.4%
30%
3.6%

	Sex
	Female
Male
	89
21
	80.9%
19.1%

	Civil Status
	Single
Married
Widowed
	85
23
2
	77.3%
20.9%
1.8%

	Length of Service
	1-5 years
6-10 years
11-15 years
16-20 years
	87
19
3
1
	79.1%
17.3%
2.7%
0.9%

	Unit/Area
	Medical/Surgical ward
Pediatric Ward
Ob-Gyn Ward
	60
38
12
	54.5%
34.5%
10.9%



3.2 Level of staff nurse’s compliance in Infection Control Practices

	Table 2 presents the level of staff nurse’s compliance towards infection control practices across various domains, measured by the mean scores and qualitative ratings. Hand Hygiene: Nurses exhibit a “Highly Practiced” rate in hand hygiene, with a mean score ranging from 4.22 to 4.83. The highest compliance is observed in hand hygiene after contact with blood, body fluids, and contaminated surfaces. The overall weighted mean for this category is 4.607, indicating that hand hygiene is “highly practiced” among nurses. Personal Protective Equipment (PPE): The mean scores in this category range from 4.29 to 4.78, showing “Highly Practiced” with PPE protocols. The highest mean score is for the mandatory wearing of masks by healthcare personnel (HCP)). The weighted mean of 4.52 reflects a high level of practice in the use of PPEs. Injection Safety: Nurses demonstrate a high degree of compliance in injection safety practices, with mean scores between 4.34 and 4.75. The use of needles and syringes for only one patient received the highest score with a mean of 4.75. The category's weighted mean is 4.621, indicating that injection safety is highly practiced.  Respiratory Hygiene/Cough Etiquette: Compliance in this category is also high, with mean scores ranging from 4.16 to 4.62. The highest compliance is in ‘HCP always wearing appropriate masks’ with a mean of 4.62. The overall weighted mean of 4.47 signifies a high level of practice in respiratory hygiene and cough etiquette. Environmental Care: Nurses show high compliance in environmental care, with mean scores ranging from 4.37 to 4.68. The highest score is associated with the proper covering and labeling of waste containers (Mean = 4.68). The weighted mean for this category is 4.59, reflecting a high level of practice in environmental care. Overall, the data shows that staff nurses have high compliance with infection control practices implemented in their respective hospitals.

Table 2- High compliance of staff nurses with infection control practices 

	Statement
	Mean
	Qualitative Reading

	Hand Hygiene
	
	

	After contact with blood, body fluids, and contaminated surfaces.
	4.83
	Highly Practiced

	When moving from a contaminated body site.
	4.82
	Highly Practiced

	Performing hand washing with soap and water when visibly soiled
	4.73
	Highly Practiced

	Before performing an Aseptic task (ex. IV insertion, preparing the injection, administering eye drops)
	4.68
	Highly Practiced

	Hand hygiene is performed correctly: Before contact with the patient
	4.65
	Highly Practiced

	After contact with the patient
	4.62
	Highly Practiced

	After removing gloves
	4.55
	Highly Practiced

	After contact with the object in the immediate vicinity of the patient
	4.53
	Highly Practiced

	Performs alcohol-based hand rub for a period of 20-30 seconds
	4.44
	Highly Practiced

	Follows hand washing technique for 40-60 seconds.
	4.22
	Highly Practiced

	Weighted Mean
	4.607
	Highly Practiced

	Personal Protective Equipment
	
	

	Wearing of mask is mandatory for all HCP.
	4.78
	Highly Practiced

	HCP wear gloves for potential contact with blood, body fluids, mucous membranes or non-intact skin, or contaminated equipment.
	4.73
	Highly Practiced

	Hand hygiene is performed immediately after removing the PPE.
	4.60
	Highly Practiced

	HCP do not wear the same pair of gloves for the care of more than one patient.
	4.59
	Highly Practiced

	HCP wear gowns to protect skin and clothing during procedures or activities where contact with blood and body fluids is anticipated.
	4.58
	Highly Practiced

	HCP do not wash gloves for the purpose of reuse.
	4.55
	Highly Practiced

	HCP wear mouth, nose, and eye protection during procedures that are likely to generate splashes or sprays of blood or other body fluids.
	4.40
	Highly Practiced

	HCP do not wear the same gown for the care of more than one patient
	4.38
	Highly Practiced

	Respirator use is removed and discarded (or reprocessed if reusable) after leaving the patient room or care area and closing the door.
	4.32
	Highly Practiced

	PPE, other respirator, is removed and discarded prior to leaving the patients room or care area.
	4.29
	Highly Practiced

	Weighted Mean
	4.52
	Highly Practiced

	Injection Safety
	
	

	Needles and syringes are used for only one patient (this includes the manufactured prefilled syringes and cartridge devices such as insulin pens)
	4.75 
	Highly Practiced

	Medication administration tubing and connectors are used for only one patient.
	4.73 
	Highly Practiced

	All sharps are disposed of in a puncture-resistant sharps container.
	4.72 
	Highly Practiced

	Filled sharps containers are disposed of in accordance with state-regulated medical waste rules.
	4.72 
	Highly Practiced

	Injections are prepared using an aseptic technique in a clean area free from contamination or contact with blood, body fluids, or contaminated equipment.
	4.65 
	Highly Practiced

	All controlled substances are kept locked within a secure area.
	4.64 
	Highly Practiced

	Multi-dose vials are dated by HCP when they are first opened and discarded within 28 days unless the manufacturer specifies a different (shorted or longer) date for that opened vial.
	4.60 
	Highly Practiced

	Multi-dose vials to be used for more than one patient are kept in a centralized medication area and do not enter the immediate patient treatment area (ex. Operating room, patient room or cubicle)
	4.56 
	Highly Practiced

	Medication containers are entered with a new needle and a new syringe, even when obtaining additional doses for the same patient.
	4.50 
	Highly Practiced

	The rubber septum on a medication vial is disinfected with alcohol prior to piercing.
	4.34 
	Highly Practiced

	Weighted Mean
	4.621
	Highly Practiced

	Cough Etiquette/ Respiratory Hygiene
	
	

	HCP always wear appropriate masks.
	4.62 
	Highly Practiced

	Ensuring Respiratory Hygiene/ Cough etiquette during nursing procedures and diagnostic examination.
	4.57 
	Highly Practiced

	Washing hands or use hand sanitizer for every touching of mouth and nose.
	4.54 
	Highly Practiced

	Post signs at entrances with instructions to patients with symptoms of respiratory infection
	4.53 
	Highly Practiced

	Practicing Hand Hygiene every after coughing or sneezing.
	4.50 
	Highly Practiced

	HCP Practice isolation precaution to symptomatic patient.
	4.48 
	Highly Practiced

	Provides tissues and no-touch receptacles for disposal of tissues.
	4.46 
	Highly Practiced

	Provides resources for performing hand hygiene in near waiting areas.
	4.45 
	Highly Practiced

	Cough/Sneeze over shoulder when tissue is not available.
	4.41 
	Highly Practiced

	Practice social distancing
	4.16 
	Practiced

	Weighted Mean
	
	Highly Practiced

	Environmental Care
	
	

	Waste containers are covered and labeled appropriately.
	4.68 
	Highly Practiced

	Available and using appropriate laundry bins for soiled linen.
	4.66 
	Highly Practiced

	Practicing proper handling of soiled linens.
	4.65 
	Highly Practiced

	Patients' supplies and equipment are stored in a clean area.
	4.65 
	Highly Practiced

	Cleaning and disinfection of hospital equipment every after-use
	4.63 
	Highly Practiced

	Cleaners and disinfectants are used in accordance with the manufacturer’s instructions (ex. dilution, storage, shelf-life, contact time)
	4.61 
	Highly Practiced

	HCP engaged in environmental care wear appropriate PPE to prevent exposure to infectious agents or chemicals (PPE can include gloves, gowns, masks, and eye protection.
	4.60 
	Highly Practiced

	High touch surfaces in rooms where surgical or other invasive procedures are performed, cleaned and then disinfected with an EPA-registered disinfectant after each procedure
	4.51 
	Highly Practiced

	Supplies necessary for appropriate cleaning and disinfection procedures (EPA-registered disinfectants) are available
	4.50 
	Highly Practiced

	Furniture is clean and in good condition.
	4.37 
	Highly Practiced

	Weighted Mean
	4.59 
	Highly Practiced

	Grand Mean
	4.46
	Highly Practiced




3.3 Relationship between the nurse’s level of compliance in infection control practices and the demographic profile of the respondents.

In Table 3 using a Chi- square (Association) the data indicate that there are no statistically significant connections between the nurses' adherence to infection control practices (such as hand hygiene, use of personal protective equipment, injection safety, respiratory hygiene, and environmental care) with the sex and the Unit/area of the demographic profiles of respondents. However, Age has a significant association with respiratory hygiene (p=0.014), indicating that age influences compliance with these practices. In addition, civil status had a significant association with injection safety (p=0.011) and respiratory hygiene (p=0.001), Furthermore, Length of service had a significant impact on PPE use (p=0.001), injection safety (p=0.037), and respiratory hygiene (p=0.001).
Table 3- Chi-square indicating the relationship between the nurse’s level of compliance in infection control practices and the respondents’ demographic profile 

	Demographic Profile
	Infection Control Practices
	χ²
	P Value
	Decision

	Age
	Hand Hygiene
	42.1
	0.161
	Not Significant

	
	Personal Protective Equipment
	26.2
	0.828
	Not Significant

	
	Injection Safety
	27.2
	0.203
	Not Significant

	
	Respiratory Hygiene
	54.6
	0.014
	Significant

	
	Environmental Care
	22.9
	0.818
	Not Significant

	Sex
	Hand Hygiene
	10.9
	0.863
	Not Significant

	
	Personal Protective Equipment
	7.83
	0.97
	Not Significant

	
	Injection Safety
	6.12
	0.866
	Not Significant

	
	Respiratory Hygiene
	14.1
	0.661
	Not Significant

	
	Environmental Care
	7.89
	0.928
	Not Significant

	Civil Status
	Hand Hygiene
	33.8
	0.476
	Not Significant

	
	Personal Protective Equipment
	34.1
	0.462
	Not Significant

	
	Injection Safety
	39.8
	0.011
	Significant

	
	Respiratory Hygiene
	76.9
	0.001
	Significant

	
	Environmental Care
	29.6
	0.487
	Not Significant

	Length of Service
	Hand Hygiene
	51.3
	0.461
	Not Significant

	
	Personal Protective Equipment
	92.7
	0.001
	Significant

	
	Injection Safety
	48.9
	0.037
	Significant

	
	Respiratory Hygiene
	145
	0.001
	Significant

	
	Environmental Care
	46.6
	0.408
	Not Significant

	Unit / Area
	Hand Hygiene
	36.9
	0.337
	Not Significant

	
	Personal Protective Equipment
	35.1
	0.415
	Not Significant

	
	Injection Safety
	24.9
	0.303
	Not Significant

	
	Respiratory Hygiene
	38
	0.291
	Not Significant

	
	Environmental Care
	20.1
	0.915
	Not Significant




4.DISCUSSIONS

4.1 Demographic Profile
The demographic profile of the respondents which consists of age are in their prime years working in the clinical area. The next largest group which is 31- 40 years old suggests that representation declines significantly with age. A tiny percentage between 41-50 years old is the underrepresentation of older groups in this study. Overall, this implies that the study mostly captures the viewpoints and characteristics of the younger population which may influence the findings and conclusion. Majority of the respondent of this study are female which implies that it is possible that the result of the study may be heavily influenced by female perspectives and experiences. Consequently, any result drawn may not fully reflect the viewpoints of the male respondents. Additionally, different perspective about the gender gap may need further inquiry. Moreover, most of the respondents are single in status which implies that, in comparison to people who are married or widowed, the study mainly represents the viewpoints and experiences of people who might have different priorities, obstacles, and social dynamics. The low proportion of widowed people and the modest number of married respondents suggest that the conclusions from this survey may not fully represent the perspectives of those who have their own family. For the length of service most participants are in their early years of clinical experience and few participants are called to be seasoned staff which may affect in the dynamics, institutional knowledge, and quality of care. It may also suggest a potential gap for leadership and mentorship because of the small portion of seasoned staff. This may also be highlighted the issues in staff retention and career development to point out factors that influence the retention of staff nurses. This may relate to the study of Labrague et al. (2019) when newly- graduated nurses described their transition to be challenging and stressful. Although compliance with infection control practices is multifactorial, the nursing administration can facilitate the smooth transition of younger nurses and make use of structured organizational strategies. On the other hand, another study done by El-Seesy et al. (2023) shows that highly experienced nurses portray high compliance with standard precautions such as wearing PPEs and preventing cross contamination. Lastly, majority of the respondents are working in medical/ surgical ward which implies that experiences and insights from this study may influenced by the challenges and flow that are particular in medical/surgical units. On the other hand, Ob-gyn ward is underrepresented with the lowest number of respondents which may lead to lack of viewpoints regarding women’s health issues. Overall, the implication regarding the distribution may influence the findings of the study and may overshadow insights relevant to other specialties.
4.2 Level of Compliance to Infection Control Practices
As an overall, among the five indicators listed in the study, a special emphasis on safe injection techniques is shown by the highest mean score (4.621) in the category of injection safety. These practices are essential for limiting the spread of infections and guaranteeing patient safety during procedures. Hand Hygiene (4.607), which follows closely, highlights how crucial it is for nurses to maintain cleanliness as it is the cornerstone of infection control. With a mean score of 4.56, Environmental Care similarly exhibits a strong commitment to upholding a secure healthcare environment. The marginally lower score for environmental hygiene procedures in comparison to injection safety and hand hygiene suggests the possibility of room for improvement in particular practices related to environmental care.
The grand mean across all categories is 4.56, indicating that, overall, nurses highly practice infection control measures. This is encouraging as the high level of compliance signifies that nurses are actively engage in proper implementation of infection control practices that are essential in preventing HCAI and patient safety.
However, this cannot be concluded that all hospitals in Puerto Princesa City, Palawan indicate a highly satisfactory performance in compliance with infection control. Only staff nurses of the city's three hospitals—all of which are private—are used for this study. There are further limitations to this study because the researcher used self-reported compliance data from infection control procedures, which could differ if the data were obtained by direct observation.

4.3 Relationship between the nurse’s level of compliance in infection control practices and the demographic profile of the respondents.
Age has a significant association with respiratory hygiene, indicating that age influences compliance with these practices. The finding that there is substantial correlation between age and respiratory hygiene varies across different age groups. This implication indicates that individuals who are younger and older have differing levels of motivation, awareness or understanding regarding the importance of respiratory hygiene. By understanding how age influences compliance, healthcare institutions must be equipped with organizational strategies to promote respiratory hygiene practices that encompasses all age groups to maintain the high standards of infection control. In civil status there is also a significant association with injection safety and respiratory hygiene implying that marital status or other personal circumstances might influence compliance with these specific practices because the degree of support, accountability, or stress that accompanies a given marital status may vary, which could influence a nurse's attention to infection control practices. However, this associations may need further investigation into how civil status and related factors specifically influence the adherence to respiratory hygiene and injection safety and it may provide a deeper understanding on how to optimize the compliance across various demographic groups. Length of service had a significant impact on PPE use, injection safety, and respiratory hygiene, with more experienced healthcare providers potentially showing higher adherence to these protocols. The correlation between longer in service and better compliance implies that experienced staff may have a deeper understanding of the importance of these practices, this is because of the real-world scenarios, exposure to training, and the consequences of non-compliance. In addition, since higher compliance correlates with longer service, Healthcare institutions may want to focus on a retention program of experienced staff. These findings provide valuable insights for developing targeted interventions to improve safety protocol adherence among specific demographic groups. Continuous education and trainings to maintain the high standards in Infection control practices may be prioritize specially among staff nurses. Promptly addressing and filling up the gaps may ensure the smooth flow of the implementation of Infection control program. Staff retention program may be highlighted also to minimize the high turnover of employee. Moreover, ensuring there are adequate supplies and materials such as PPEs and alcohol-based hand rubs to support the proper implementation of infection control practices.



5. Conclusion
The findings of this study have shown that, although the majority of respondents are between the ages of 20 and 30 and have only one to five years of experience which is a relatively short period of time—they are still capable of developing their skills and study this mostly captures the viewpoints and characteristics of the younger population which may influence the findings and conclusion. Based on the high compliance rates in injection safety, respiratory hygiene, environmental care, PPE use, and hand hygiene, staff nurses seem to be knowledgeable about infection control protocols. Moreover, on the part if there is a relationship between the staff nurses’ level of compliance and demographic data the results show that age have significant association with respiratory hygiene indicating age can influence the compliance of these practices. Civil status shows also a significant association with injection safety and respiratory hygiene implying that marital status or other personal circumstances might influence compliance with these specific practices. Length of service has significant impact on PPE use, injection safety and respiratory hygiene which indicate that more experienced healthcare providers potentially showing higher adherence to these protocols. In a broader context, understanding which demographic factors affect the compliance and strengthening the nursing workforce across all levels will help administrator design an essential training intervention.
6. ReCOMMENDATION
Additional recommendations derived from the study's findings are as follows: Staff Nurses must engage in regular in-service training and workshops regarding infection control protocols and latest guidelines. Nursing Administrators should prioritized continuous reinforcement of staff nurses for best practices and training to maintain these high standards. Promptly addressing newly identified issues and gaps may be ensured and practice feedback mechanisms. In addition, administrators may prioritize training and support programs about infection control aim to equipped staff nurses. Furthermore, they may develop a tailored educational material that address the unique needs of different groups. A suggested training design was proposed. In addition, Hospital leadership may actively support and prioritize infection control implementation in the organization. Staff retention program may be highlighted also in order to minimize the high turnover of employee. Moreover, ensuring there are adequate supplies and materials such as PPEs and alcohol-based hand rubs to support the proper implementation of infection control practices. Lastly, to Future researcher, they may conduct the same study utilizing triangulation to enrich the data and provide a deeper insight leading to more refine understanding and also will strengthen the reliability of the findings. This study is limited to selected hospitals which restrict the generalizability of the result to a broader nursing population and demographic profiles which comprises of young nurses with limited experience may not represents the full diversity of the nursing workforce in other institution. This limitation highlight for future research to include other institutions with different organizational settings and additional population for better understanding of infection control compliance. 
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