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Abstract
Introduction: Post-operative complications (POCs) remain a major public health concern worldwide, contributing significantly to patient morbidity, mortality, and healthcare costs. Nurses play a central role in post-operative surveillance and prevention. However, in resource-limited settings such as the Democratic Republic of the Congo (DRC), gaps in knowledge, attitudes, and practices (KAP) may compromise patient safety. This study assessed nurses' KAP regarding prevention of POCs at Wangata General Referral Hospital (HGR Wangata) in Mbandaka.
Methods: A cross-sectional descriptive study was conducted from January to October 2025 among 157 nurses working in surgical, intensive care, emergency, and internal medicine departments at HGR Wangata. A structured questionnaire was administered following a pretest. Data were analyzed using descriptive statistics and chi-square tests (SPSS version 25). Statistical significance was set at p < 0.05.
Results: The sample was predominantly male (60%) and highly experienced (35% had ≥25 years of experience). However, only 10% had participated in continuing education. Bleeding was the most frequently encountered complication (75.2%), followed by infection (5.1%). Antibiotic prophylaxis was the most commonly used preventive method (45.2%), while hand hygiene (24.2%) and patient education (20.3%) were underutilized. Wound assessment was primarily performed via regular visual inspection (59.9%), with less emphasis on pain assessment (29.9%). Significant associations were found between clinical practices and age (χ² = 54.55, p < 0.001), gender (χ² = 20.91, p < 0.001), years of experience (χ² = 66.62, p < 0.001), and education level (χ² = 66.62, p < 0.001). Most nurses (94.9%) recognized patient education as very important, yet its implementation remained limited.
Conclusion: While nurses at HGR Wangata possess substantial clinical experience, significant gaps exist in continuing education, adoption of non-pharmacological preventive measures, and patient education practices. Heterogeneity in clinical practices underscores the need for standardized protocols, regular training, and institutional support for evidence-based nursing care.
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1. Introduction
1.1. Background
Post-operative complications (POCs) are defined as any adverse events occurring after a surgical intervention, ranging from wound infections and bleeding to thromboembolic events and respiratory failure (Kumar & Singh, 2019). Globally, approximately 16% of surgical patients develop at least one post-operative complication, according to the Global Surgery Collaborative (2022). These complications prolong hospital stays, increase healthcare costs, and contribute significantly to post-operative morbidity and mortality (World Health Organization [WHO], 2016).
In high-income countries, advances in surgical techniques, infection control, and post-operative monitoring have reduced complication rates. However, in low- and middle-income countries (LMICs), including those in sub-Saharan Africa, POCs remain more frequent due to limited resources, inadequate infrastructure, shortages of qualified personnel, and inconsistent adherence to standardized protocols (Nguyen & Adeyemi, 2018; Chichom-Mefire et al., 2015).
Nurses are at the forefront of post-operative care. Their knowledge of risk factors, attitudes toward preventive measures, and clinical practices directly influence patient outcomes (WHO, 2021). The Centers for Disease Control and Prevention (CDC, 2023) and the WHO (2016) have emphasized that proper hand hygiene, wound care, patient education, and early detection of warning signs are essential components of effective post-operative nursing care.
1.2. Problem Statement
In the Democratic Republic of the Congo (DRC), the health system faces numerous challenges: insufficient infrastructure, shortages of medical supplies, and limited continuing education for healthcare workers (Mukendi & Kabila, 2021). At the Hôpital Général de Référence (HGR) Wangata in Mbandaka, these challenges are particularly pronounced. Despite the critical role of nurses in post-operative care, no recent study has systematically evaluated their knowledge, attitudes, and practices (KAP) regarding prevention of post-operative complications.
This study therefore sought to answer the research question: What is the level of knowledge, what are the attitudes, and what are the practices of nurses regarding the prevention of post-operative complications at HGR Wangata?
1.3. Objectives
General objective: To analyze nurses' knowledge, attitudes, and practices regarding the prevention of post-operative complications at HGR Wangata.
Specific objectives:
1. To assess nurses' level of knowledge regarding prevention of post-operative complications.
2. To analyze nurses' attitudes toward preventive measures.
3. To describe the professional practices implemented by nurses in post-operative complication prevention.
4. To identify factors that facilitate or hinder the implementation of these practices.
1.4. Hypotheses
· H₁: Favorable attitudes, adequate knowledge, and appropriate practices among nurses significantly improve the prevention of post-operative complications at HGR Wangata.
· H₂: Nurses' level of knowledge significantly influences the effectiveness of preventive measures.
· H₃: Nurses' attitudes toward preventive measures significantly determine their application in clinical practice.
· H₄: Nurses' professional practices are, in some cases, non-conforming to established professional standards and recommendations.
· H₅: Organizational, material, and training-related factors significantly influence the application of preventive practices.
2. Methods
2.1. Study Design and Setting
A cross-sectional descriptive study was conducted from January to October 2025 at HGR Wangata in Mbandaka, the capital of Équateur Province, Democratic Republic of the Congo. HGR Wangata is a public referral hospital with a functional bed capacity of 154 beds and serves as a major surgical center for the region.
2.2. Target Population and Sampling
The target population comprised all nurses working in departments involved in post-operative care (surgery, internal medicine, emergency, intensive care, and other surgical follow-up services). A stratified weighted probability sampling method was used. The final sample included 157 nurses who met the inclusion criteria.
Inclusion criteria:
· Licensed nurse (diploma A0, A1, or A2)
· Assigned to a service involved in post-operative care
· Minimum one year of professional experience at HGR Wangata
· Active during the data collection period
· Provided informed consent
Exclusion criteria:
· Nursing students or interns
· Nurses working in non-surgical services
· Nurses absent during data collection
· Refusal to participate
2.3. Data Collection Instruments and Procedures
A structured, self-administered questionnaire was developed based on the literature and pretested on a small sample (n=10) to ensure clarity, validity, and reliability. The questionnaire covered:
· Sociodemographic and professional characteristics (age, sex, education level, years of experience, continuing education participation)
· Knowledge of post-operative complications (types, risk factors, signs)
· Attitudes toward prevention (perceived importance, confidence, collaboration)
· Practices (wound assessment, infection prevention, patient education, surveillance frequency)
Data were collected between January and October 2025. Questionnaires were distributed individually to eligible nurses, with a convenient deadline for completion. Completed questionnaires were collected personally by the research team.
2.4. Variables
Independent variables: Age, sex, education level, years of experience, specialty, continuing education participation.
Dependent variables: Knowledge level, attitudes (perceived importance, confidence, collaboration), practices (wound assessment methods, preventive measures used, surveillance frequency).
2.5. Data Analysis
Data were entered and analyzed using SPSS version 25. Descriptive statistics (frequencies, percentages) were computed for all variables. Chi-square tests (χ²) were used to examine associations between categorical variables (age, gender, experience, education) and clinical practices (wound assessment methods). Statistical significance was set at p < 0.05.
2.6. Ethical Considerations
Ethical approval was obtained from the ISTM Mbandaka research ethics committee and the hospital administration of HGR Wangata. Written informed consent was obtained from all participants. Confidentiality and anonymity were strictly maintained. Participation was voluntary, and respondents could withdraw at any time without consequence.
3. Results
3.1. Sociodemographic and Professional Characteristics
A total of 157 nurses participated (response rate: 100%). Table 1 presents the characteristics of the sample.
Table 1
*Sociodemographic and Professional Characteristics of Participants (N = 157)*
	Characteristic
	Category
	n
	%

	Sex
	Male
	94
	59.9

	
	Female
	63
	40.1

	Age group
	21–25 years
	20
	12.7

	
	26–30 years
	45
	28.7

	
	35–39 years
	9
	5.7

	
	40–44 years
	49
	31.2

	
	45–49 years
	26
	16.6

	
	50–54 years
	4
	2.5

	
	≥55 years
	4
	2.5

	Education level
	A1 (Graduate nurse)
	87
	55.4

	
	A2 (Diploma nurse)
	31
	19.7

	
	A0 (Bachelor's degree)
	39
	24.8

	Years of experience
	<4 years
	24
	15.3

	
	5–9 years
	16
	10.2

	
	10–14 years
	24
	15.3

	
	15–19 years
	24
	15.3

	
	20–24 years
	16
	10.2

	
	≥25 years
	55
	35.0

	Continuing education
	Yes
	16
	10.2

	
	No
	141
	89.8


Interpretation: The sample was predominantly male (59.9%), highly experienced (35% had ≥25 years of experience), and had A1-level education (55.4%). Alarmingly, only 10.2% had participated in continuing education.
3.2. Knowledge of Post-Operative Complications
All 157 nurses (100%) reported having encountered post-operative complications during their professional careers. Table 2 presents the types of complications most frequently encountered.
Table 2
*Most Frequently Encountered Post-Operative Complications (N = 157)*
	Complication
	n
	%

	Bleeding
	118
	75.2

	Pneumonia
	16
	10.2

	Deep vein thrombosis
	16
	10.2

	Infection
	8
	5.1


Interpretation: Bleeding was the most commonly reported complication (75.2%), followed by pneumonia and deep vein thrombosis (10.2% each). Infection, while less frequent (5.1%), remains clinically significant.
3.3. Preventive Practices
Table 3 presents the preventive methods used by nurses.
Table 3
*Preventive Methods Used for Post-Operative Infections (N = 157)*
	Preventive method
	n
	%

	Antibiotic prophylaxis
	71
	45.2

	Hand hygiene
	38
	24.2

	Patient education
	32
	20.3

	Aseptic wound care
	16
	10.1


Interpretation: Antibiotic prophylaxis was the most frequently used method (45.2%). Hand hygiene (24.2%) and patient education (20.3%) were underutilized relative to their known effectiveness.
3.4. Attitudes Toward Prevention
Table 4
*Attitudes Toward Prevention of Post-Operative Complications (N = 157)*
	Attitude item
	Category
	n
	%

	Importance of prevention
	Very important
	157
	100.0

	Importance of patient education
	Very important
	149
	94.9

	
	Not important
	8
	5.1

	Confidence in identifying signs
	Very confident
	149
	94.9

	
	Confident
	8
	5.1

	Importance of collaboration
	Totally agree
	157
	100.0


Interpretation: All nurses (100%) recognized the importance of prevention and collaboration. The majority (94.9%) considered patient education very important and felt very confident in identifying warning signs.
3.5. Surveillance and Wound Assessment Practices
Table 5
*Surveillance Frequency and Wound Assessment Methods (N = 157)*
	Variable
	Category
	n
	%

	Surveillance frequency
	Every hour
	86
	54.7

	
	Every 4 hours
	39
	24.8

	
	Every 2 hours
	32
	20.3

	Wound assessment method
	Regular visual inspection
	94
	59.9

	
	Pain assessment
	47
	29.9

	
	Monitoring signs of infection
	16
	10.2


Interpretation: Most nurses (54.7%) performed surveillance every hour. Wound assessment was primarily conducted through regular visual inspection (59.9%), with less emphasis on pain assessment (29.9%).
3.6. Training on Complication Management
Table 6
*Training Received on Complication Management (N = 157)*
	Response
	n
	%

	No training
	126
	80.3

	Yes, a long time ago
	31
	19.7

	Yes, recently
	0
	0.0


Interpretation: The majority of nurses (80.3%) had received no formal training on complication management. The remaining 19.7% had been trained but not recently.
3.7. Associations Between Variables and Clinical Practices
Table 7
Association Between Age and Wound Assessment Method
	Age group
	Inspection
	Pain assessment
	Infection signs
	Other
	Total

	21–25 years
	8
	8
	3
	1
	20

	26–30 years
	30
	12
	2
	1
	45

	35–39 years
	8
	0
	0
	1
	9

	40–44 years
	24
	22
	2
	1
	49

	45–49 years
	23
	0
	1
	2
	26

	50–54 years
	0
	4
	0
	0
	4

	≥55 years
	0
	2
	0
	2
	4

	Total
	93
	48
	8
	8
	157


*χ² = 54.55, df = 18, p < 0.001 (significant)*
Interpretation: There was a statistically significant association between age and wound assessment method (p < 0.001). Younger nurses (21–30 years) incorporated pain assessment more frequently, while older nurses (≥45 years) relied more heavily on visual inspection.
Table 8
Association Between Gender and Wound Assessment Method
	Gender
	Inspection
	Pain assessment
	Infection signs
	Other
	Total

	Female
	31
	39
	8
	8
	86

	Male
	55
	16
	0
	0
	71

	Total
	86
	55
	8
	8
	157


*χ² = 20.91, df = 3, p < 0.001 (significant)*
Interpretation: A significant association was found between gender and wound assessment method (p < 0.001). Female nurses were more likely to incorporate pain assessment, while male nurses favored visual inspection.
Table 9
Association Between Years of Experience and Wound Assessment Method
	Years of experience
	Inspection
	Pain assessment
	Infection signs
	Other
	Total

	<4 years
	24
	17
	8
	0
	49

	5–9 years
	16
	2
	0
	0
	18

	10–14 years
	16
	3
	0
	0
	19

	15–19 years
	24
	1
	0
	0
	25

	20–24 years
	16
	2
	0
	0
	18

	≥25 years
	16
	4
	0
	8
	28

	Total
	112
	29
	8
	8
	157


*χ² = 66.62, df = 15, p < 0.001 (significant)*
Interpretation: There was a significant association between years of experience and wound assessment method (p < 0.001). Less experienced nurses (≤4 years) incorporated pain assessment and infection sign monitoring more frequently than highly experienced nurses.
Table 10
Association Between Education Level and Wound Assessment Method
	Education
	Inspection
	Pain assessment
	Infection signs
	Other
	Total

	A0
	38
	2
	20
	0
	60

	A1
	7
	7
	59
	0
	73

	A2
	1
	3
	20
	0
	24

	Total
	46
	12
	99
	0
	157


*χ² = 66.62, df = 6, p < 0.001 (significant)*
Interpretation: A significant association was found between education level and wound assessment method (p < 0.001). A0-level nurses prioritized monitoring infection signs, while A1-level nurses favored inspection, and A2-level nurses used diverse approaches.
4. Discussion
4.1. Summary of Key Findings
This study provides the first systematic assessment of nurses' KAP regarding prevention of post-operative complications at HGR Wangata. Key findings include: (1) high clinical experience (35% with ≥25 years) but very low participation in continuing education (only 10.2%); (2) bleeding as the most frequently encountered complication (75.2%); (3) antibiotic prophylaxis as the dominant preventive method (45.2%), with underutilization of hand hygiene (24.2%) and patient education (20.3%); (4) strong recognition of prevention importance (100%) but gaps in translating attitudes into practices; (5) significant associations between clinical practices and age, gender, experience, and education level.
4.2. Comparison with Existing Literature
The finding that only 10.2% of nurses had participated in continuing education is alarming. This is consistent with studies from other resource-limited settings in sub-Saharan Africa, where lack of access to continuing professional development is a major barrier to evidence-based practice (Frenk et al., 2010; WHO, 2016). Without regular updates, clinical knowledge becomes outdated, and nurses may continue to rely on traditional practices rather than current recommendations.
The predominance of bleeding (75.2%) as the most frequently encountered complication reflects the nature of surgical services at HGR Wangata, which likely includes trauma and emergency surgeries where hemorrhage risk is high. This finding aligns with global surgical literature indicating that bleeding is one of the most common immediate post-operative complications (Kumar & Singh, 2019).
The underutilization of hand hygiene (24.2%) and patient education (20.3%) despite their proven effectiveness is concerning. The WHO (2009) has clearly demonstrated that proper hand hygiene reduces surgical site infections by up to 50%. Similarly, patient education has been shown to improve adherence to post-operative instructions and early detection of complications (Bodenheimer et al., 2002). The gap between recognizing the importance of prevention (100% rated it as very important) and implementing evidence-based practices suggests that knowledge alone is insufficient; institutional support, resources, and protocols are necessary.
The significant associations between clinical practices and age, gender, experience, and education level highlight the heterogeneity of nursing practices at HGR Wangata. Younger and less experienced nurses were more likely to incorporate pain assessment and infection sign monitoring, reflecting more recent training and exposure to updated curricula. Older, more experienced nurses relied more heavily on visual inspection, which may represent entrenched habits rather than evidence-based practice. This finding is consistent with Benner's (1984) novice-to-expert model, which suggests that clinical expertise develops over time but may also lead to reliance on intuition rather than systematic assessment.
The lack of formal training on complication management (80.3% had no training) is a critical gap. Without structured training, nurses may not recognize early warning signs of complications such as sepsis, deep vein thrombosis, or respiratory failure. This finding echoes studies from other LMICs where limited continuing education contributes to preventable post-operative morbidity and mortality (Chichom-Mefire et al., 2015).
4.3. Strengths and Limitations
Strengths: First comprehensive KAP study on post-operative complication prevention at HGR Wangata; large sample size (n=157); high response rate (100%); use of pretested, structured questionnaire; identification of statistically significant associations.
Limitations: Cross-sectional design precludes causal inference; self-reported data subject to social desirability bias; single-site study limits generalizability; no direct observation of clinical practices to validate self-reports; inability to assess the actual impact of practices on patient outcomes.
4.4. Implications for Policy and Practice
1. Continuing education: Mandatory, regular training programs on post-operative complication prevention should be established, with particular focus on pain assessment, hand hygiene, and patient education.
2. Standardized protocols: Develop and disseminate evidence-based, context-adapted protocols for post-operative wound assessment, surveillance frequency, and complication recognition.
3. Patient education: Integrate structured patient education into routine post-operative care, using simple visual aids and culturally appropriate messages.
4. Supervision and audit: Implement regular clinical supervision and quality audits to monitor adherence to protocols and identify areas for improvement.
5. Resource allocation: Ensure consistent availability of hand hygiene supplies, wound care materials, and educational tools for patients.
5. Conclusion
This study demonstrates that nurses at HGR Wangata possess substantial clinical experience but have significant gaps in continuing education, adoption of non-pharmacological preventive measures, and patient education practices. While attitudes toward prevention are overwhelmingly positive, this does not consistently translate into evidence-based clinical practices.
The study confirms the following hypotheses:
· H₁ (favorable attitudes improve prevention): Partially confirmed – attitudes are positive, but practice gaps remain.
· H₂ (knowledge influences effectiveness): Supported – younger, better-educated nurses demonstrated more comprehensive assessment practices.
· H₃ (attitudes determine application): Not fully supported – positive attitudes did not guarantee optimal practices.
· H₄ (practices non-conforming): Confirmed – hand hygiene and patient education are underutilized.
· H₅ (organizational factors influence practices): Supported – lack of continuing education and training are major barriers.
The heterogeneity of practices according to age, gender, experience, and education level underscores the urgent need for standardized protocols, regular training, and institutional support for evidence-based nursing care. Without these interventions, preventable post-operative complications will continue to compromise patient safety and outcomes at HGR Wangata.
6. Recommendations
	Level
	Recommendations

	Hospital administration
	Establish mandatory annual continuing education on post-operative complication prevention; develop and disseminate standardized wound assessment and surveillance protocols; ensure consistent availability of hand hygiene supplies and patient education materials.

	Nursing leadership
	Implement regular clinical supervision and quality audits; create a "safety culture" that encourages reporting of near-misses and complications without fear of punishment; establish peer mentoring programs pairing experienced nurses with newer staff.

	Nurses
	Actively participate in continuing education; integrate pain assessment and patient education into routine care; adhere to hand hygiene protocols; collaborate with interdisciplinary teams.

	Future research
	Conduct observational studies to validate self-reported practices; evaluate the impact of specific training interventions on complication rates; explore organizational barriers to evidence-based practice through qualitative methods; replicate the study at multiple sites across Équateur Province.
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