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ABSTRACT
The study assessed compliance with WHO’S Maternity Healthcare Waste Management Guidelines among Nurse and Midwives in Nnamdi Azikiwe University Teaching Hospital, Nnewi. A sample of 70 Nurse/Midwives was used for the study. Descriptive cross sectional design was adopted. Three research questions and two hypotheses were used to guide the study. The research instrument for data collection was self structured questionnaire. The instrument was subjected to a reliability testing using test-retest method yielding reliability index of 0.89. The research questions were answered using descriptive statistics of percentage and mean while the hypothesis was tested using t-test.  Results revealed that out of 70 respondents, the age group with the highest frequency 55.7% was 18-28years, 16% of the respondents were male and 84% were female. The studies further revealed that majority (85.7%) of the respondents have high knowledge on HCW management while few (14.3%) have low knowledge on it. Majority (78.6%) of the respondents reported high compliance with HCW disposal while few (21.4%) reported low compliance. Major factors militating against proper waste disposal in Nnamdi Azikiwe University Teaching Hospital are poor post signs of HCW disposal and lack of supervisory/monitoring nurses’ group on HCW management. The study concludes that waste management practices among midwives at Nnamdi Azikiwe University Teaching Hospital, Nnewi, are in alignment with WHO guidelines. The study therefore, recommended that hospital management should implement comprehensive and regular training programs for midwives focusing on WHO guidelines at least twice a year on proper waste segregation, handling, disposal, and the effective use of personal protective equipment.
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INTRODUCTION
In Waste Management, healthcare wastes hold higher priority due to their hazardous nature. Waste generated from any health care establishments, research facilities and laboratories due to various health care activities is known as healthcare waste. About 75 to 80% of healthcare waste are general wastes and non-hazardous, but the rest 10 to 25% waste are hazardous, which is referred as biomedical waste. Biomedical waste means any waste, which is generated during the diagnoses, treatment or immunization of human being or animals or in research activities pertaining thereto or in production of testing of biological and including human anatomical waste. Animal waste, microbiology and biotechnology waste, waste sharps, discarded medicines and cytotoxic drugs, solid waste, liquid waste, incineration ash, chemical waste etc are all included (Bhanot, 2015).
Guzder, (2020) defined healthcare waste as all the waste generated by hospitals, clinics, nursing homes, veterinary clinics, research facilities and laboratories during diagnosis, immunization and treatment processes. Healthcare Waste (HCW) constitutes a special category of waste because they contain potentially harmful materials. The problem of how to manage Healthcare waste has become one of critical concerns in developing countries. A cross-sectional descriptive study was carried out between May and April 2020 at a tertiary health facility (Teaching Hospital) in Nigeria with the aim of assessing the current threats of Healthcare waste to public health due to its contagious nature. Most healthcare facilities are located in the heart of the cities and therefore, healthcare waste that are not correctly managed can cause dangerous infection and pose potential threat to the nearby environment, health workers, patients and to the public (World Health Organization, 2017).
Poor segregation of healthcare wastes can result in additional costs related to healthcare waste disposal and poses various environmental and public health threats. However, proper segregation of healthcare wastes should result in a clean solid waste stream which can be easily, safely and cost-effectively managed through recycling, composting and land filling. The volume of waste in the overall healthcare wastes stream could be reduced by as much as 60% through careful segregation of items. In this regard, understanding the underlying factors associated with healthcare waste segregation behaviours is a vital step towards developing interventions to improve the waste management system. Therefore, the aim of this study was to determine the compliance of Midwives/Nurses to World Health Organization guidelines in the Healthcare waste management in maternity units of Nnamdi Azikiwe University Teaching Hospital (NAUTH) Nnewi in Anambra State.
Nigeria, as one of developing countries, has health issues that are competing for limited resources; it is not amazing that healthcare waste management receives less attention and precedence than it merits (Amin, Gul &Mehrab, 2019). Therefore, there is a serious challenge in developing countries, where there are no institutional provisions for healthcare waste management. Clinical wastes are disposed openly in the dumpsite along with municipal waste and the practice make the members of the community gain access to it which may lead to outbreak of infectious diseases (Ravitch, 2017). As small as healthcare waste is in proportion to the total community waste, its management is considered an important issue worldwide.
World Health Organization (2017) reported that 15% of total waste generated in the healthcare facility is hazardous and must be properly segregated at the point of generation to prevent the whole healthcare waste becoming 100% hazardous. The World Health Organization estimates that teach year there are about 8 to 16 million new cases of hepatitis B virus, 2.3 to 4.7 million cases of Hepatitis C virus (HCV) and 80,000 to 160,000 cases of human immune deficiency virus (HIV) due to unsafe injections disposal and mostly due to very poor wastes management systems (World Health Organization, 2017).
Healthcare wastes are one of the most hazardous wastes globally second to only radiation waste. Healthcare waste management needs to be prioritized because of the devastating effects on human health and environment if not well managed. Health workers play a crucial role in management of healthcare wastes. Across the globe, the risk associated with Healthcare Waste and its midwives are an essential healthcare provider involved in pregnancy, childbirth, and postpartum care and play a crucial role in ensuring that waste generated during maternity care is managed properly (ANON, 2016).
The study involved a survey of Midwives/Nurses to assess their knowledge and practice of healthcare waste management guidelines. If healthcare facilities know the types and quantities of clinical waste generated, it will help them in planning, budgeting adequate revenue for the management of hazardous waste (Bongayi, 2018). This lack of plan for healthcare waste management eventually leads to inadequate waste segregation at point of use, collection, storage and final disposal. This poor healthcare waste management practice creates health hazards for health workers, patients and the environment. Identified gaps like lack of colour code bags for segregation of healthcare waste at point of use, lack of guidelines on segregation and disposal for health workers lead to poor healthcare waste management in hospitals. The mismanagement of healthcare waste by healthcare facilities does not pose health hazard to health workers and patients alone but also to patients’ visitors and the community where they are improperly disposed by contaminating the soil, air and water. Healthcare facilities are supposed to protect the health of people in their environment, not to be a creator of potential health hazard for them.
Furthermore, increase in patient turned-out has increased the generation of healthcare waste. Sunder et al, (2015) also reported that increase in population results to increase in healthcare facilities that lead to increased healthcare waste generation. It is expected that because of this increase, more attention should be paid to and priority given to proper healthcare waste management in Nnamdi Azikiwe University Teaching Hospital (NAUTH) especially at the maternity unit where sharps, blood, body fluids are always generated as wastes. Management of healthcare waste continues to present an array of challenges especially as economic situation of the country deepen daily, therefore, healthcare waste management has become a concern. So many studies have been conducted on the healthcare waste management but little or no work has been done in maternity section where blood, body fluid, and sharps are mostly generated. Waste, this is a vital aspect in healthcare waste management (Mathanjan& Gupta, 2018). The use of personal protective equipment when handling waste and their awareness of potential risks associated with improper healthcare waste management should also be given priority attention (Guzder, 2020).
Proper management of healthcare waste depends on good organization, sufficient funding and active participation of trained personnel. It was observed that healthcare facilities were not spending resources on clinical waste management. Healthcare facility must allocate resources for colour coded bags and training of generators of healthcare waste for proper segregation and disposal for its sustainability. The intention of this study is to assess healthcare waste management practices at health facility in Anambra State (World Health Organization, 2018). The results of the study would be used to identify areas where Midwives/Nurses may need additional training or support to comply with WHO guidelines for healthcare waste management. It would also help to raise awareness among midwives/Nurses about the importance of proper waste management practices in ensuring public health and environmental protection.
Indiscriminate dumping of untreated hospital waste in Municipal bins increases the chances of survival and mutation of pathogenic microorganism population in the municipal waste which can lead to disease epidemics and increased incidence of communicable disease in the community. The prevalence of infectious disease like hepatitis B, C, measles, Acquired Immunodeficiency syndrome, tuberculosis, chickenpox, cholera and others has also been traced to the inappropriate segregation and disposal of hospital waste. Materials required for segregation and disposal of these hospital wastes are not provided by the constituted authority, thus these pose a serious threat to the health workers, patients, environments and the community at large. There has been recent cases of hospital acquired infectious diseases among health workers which has been traced to contamination from healthcare waste, leading to untimely death of some of these health workers (Fagbocyibo, Ojo, Sridhar, &Kannan, 2019). 
Healthcare waste management has become an important public health concern worldwide due to the increasing volume of waste generated by healthcare facilities. Hospitals, clinics, and maternity centers produce large quantities of waste daily, some of which are hazardous and capable of causing serious health problems if not properly managed. Globally, healthcare waste poses a significant risk to healthcare workers, patients, waste handlers, and the general public. Improper disposal of healthcare waste can result in environmental contamination and increased transmission of infectious diseases. In many healthcare settings, waste generated from maternity units includes highly infectious materials such as placenta, blood-soaked gauze, sharps, and other medical supplies used during delivery procedures. According to the World Health Organization, proper healthcare waste management is a critical component of infection prevention and control within healthcare systems. The organization has developed guidelines to ensure safe handling, segregation, transportation, treatment, and disposal of healthcare waste.
It is in the light of these problems identified above that the researcher developed interest in assessing healthcare waste management practices among health workers in Anambra State. Hence this study is focused on assessing the compliance to the who’s maternity healthcare waste management guidelines among the Midwives/Nurses working at Nnamdi Azikiwe Teaching Hospital, Nnewi. The aim of this study is to assess waste management practice to W.H.O. guidelines among Midwives/Nurses at the maternity section of Nnamdi Azikiwe University Teaching Hospital, Nnewi. Specific Objectives are to: 
1. assess the level of knowledge of waste management among Midwives/Nurses.
2. ascertain compliance of Midwives/Nurses with World Health Organization guideline for general waste management.
Hypotheses
The following null hypothesis was stated and was tested at 0.05 level of significance.
Ho1: There is no significant difference between the mean rating scores of midwives and Nurses (with the designation of Deputy Director Nursing – Senior Nursing Officer) on their knowledge of WHO guidelines for waste management.
METHODOLOGY
A cross-sectional research design is a type of study design in which data are collected at a single point in time or over a short period from a population or a sample to examine the prevalence, characteristics, and relationships of variables. The target population of this survey consists of Midwives and Nurses working in both wards and clinics of maternity section of NAUTH – Nnewi. The population of the study comprises of 70 Midwives/Nurses working in maternity section of Nnamdi Azikiwe University Teaching Hospital Nnewi. Census sampling method was employed which involved the use of entire members of the population for the study. This method was chosen because the researcher has enquired about the total population of Midwives/Nurses in maternity unit and felt that the size (70) is small, enough and manageable for the study within the time and resources available for the study (Akunneh-Warriso and Nwokoro, 2023). All the respondents were allowed to participate once they met the inclusion criteria (Gizalew et al, 2018). A quantitative study on the assessment of compliance of nurses/midwives to WHO guidelines on healthcare waste management practice. The primary data involve collecting information, straight from the source and usually designed and implemented by the researcher. The copies of the questionnaire were distributed to the appropriate number of midwives and nurses in both the wards and clinic by the researcher and collected back from the respondents. Survey (site visitation): The type of waste that is generated at various maternity wards and clinics were identified through direct surveillance (site visitation) and use of questionnaire. Descriptive statistics was used as data analysis method. Hence, measure of central tendency statistics (mean), simple percentage and was used to answer the research questions while Chi-square was used to test the null hypothesis at 0.05 level of significance.
RESULTS AND DISCUSSION
This chapter presents the findings obtained from the structured questionnaire administered to 70 midwives and nurses working in the maternity section of Nnamdi Azikiwe University Teaching Hospital, Nnewi. Results are organized according to the three research questions and two hypotheses. Demographic characteristics are presented first, followed by the main study variables.
4.1.1	Results 
Section A: Demographic characteristics of Respondents

Fig 1: Showing age distribution of the respondents.
The age distribution of participants is shown in Figure 1. More than half (55.7%) were aged 18–28 years, 25.7% were 29–39 years, and 18.6% were 40–50 years; none was above 50 years. 
                                                                       .                                  

Fig. 2 Showing sex distribution of the respondents
Figure 2 indicates that the majority (84%) were female while 16% were male.


Fig. 3: Showing marital status of the respondents.
With regard to marital status (Figure 3), 61.4% were single and 38.6% were married.


Table 1: Showing the highest educational qualification attained                                  n=70
	Educational level
	Frequency (n-70)
	Percentage (%)

	BNSc
	40
	57.1

	Msc
	20
	28.6

	Ph.D
	10
	14.3

	Total
	70
	100



The table 1 shows that over half (57.1%) held a BNSc degree, 28.6% had a Master’s degree, and 14.3% possessed a PhD.
Table .2: Showing employment status of the respondents.                          n=70
	Employment status
	Frequency (n-70)
	Percentage (%)

	Full time
	51
	72.9

	Part time
	19
	27.1

	Total
	70
	100



From the table 2, 72.9% of the respondents work full-time, while 27.1% works part time.


n=70
 (
(DDN)
 Deputy Director (Nsg) 
(CNO)
 Chief Nursing Officer 
(PNO)
 Principal Nursing Officer 
(SNO)
 Nursing Officer 
)

Fig 4: Above is showing the designation of the midwives/Nurses.
Fig. 5 shows that Designation of respondents is displayed in Figure 4: Senior Nursing Officer (SNO) 34%, Chief Nursing Officer (CNO) 34%, Principal Nursing Officer (PNO) 16%, and Deputy Director of Nursing (DDN) 16%.

Table 3: Categorization of Respondents’ Knowledge of HCW Management            n=70

	Variable
	Categorization status
	Frequency
	Percentage(%)

	Level of respondents Knowledge on HCW management
	Low
	10
	14.3

	
	High
	60
	85.7




As shown in Table 3, the overwhelming majority (85.7%) demonstrated high knowledge of healthcare waste (HCW) management, while only 14.3% showed low knowledge.

Table.4: Level of respondents’ compliance of HCW Management                               n=70

	Variable
	Categorization status
	Frequency
	Percentage(%)

	Level of respondents compliance on HCW disposal
	Low
	15
	21.4

	
	High
	55
	78.6




Table 4 reveals that 78.6% of respondents reported high compliance with HCW disposal practices in line with WHO guidelines, while 21.4% reported low compliance.

Test of Hypothesis 
Ho1:	There is no significant difference between the mean rating scores of midwives and Nurses on their knowledge of WHO guidelines for waste management. 
Table 5: t-test Analysis of significant difference between the mean rating scores of midwives and Nurses on their knowledge of WHO guidelines for waste management.
	Respondents
	N
	
	SD
	Df
	p
	Decision

	Midwives	
	40
	3.00
	0.72
	
	
	

	
	
	
	
	68
	0.58
	Accepted

	Nurses
	30
	2.87
	0.91
	
	
	
	



Table 5  shows t = (value not needed in narrative), df = 68, p = 0.58 (p > 0.05). The null hypothesis is therefore accepted; no statistically significant difference exists between the two groups. 
Discussion of Findings
Level of knowledge of waste management among midwives/nurses
The study found a high level of knowledge of healthcare waste management among the midwives and nurses at NAUTH Nnewi maternity unit (85.7% high knowledge). This result aligns with several earlier Nigerian and international studies that reported good knowledge levels among frontline healthcare workers when basic training has been provided. However, knowledge alone does not automatically translate into practice, which explains why some previous studies in resource-limited settings still record suboptimal compliance despite reasonable awareness. Studies have shown that a significant percentage of healthcare workers have good knowledge of healthcare waste management practices (Letho et al., 2021; Musa et al., 2023; "undefined", 2022; Elsayed and Gab-Allah, 2019). However, there are also reports indicating low levels of knowledge among healthcare personnel, particularly in developing countries (Tadesse and Kumie, 2014; Kuchibanda and Mayo, 2015; Jonathan, 2022; Rutayisire et al., 2019). Factors such as inadequate training, negligence, attitudinal problems, and low awareness have been identified as barriers to proper waste management knowledge among healthcare workers (Kuchibanda and Mayo, 2015; Debalkie and Kumie, 2017). Training programs have been highlighted as essential interventions to improve healthcare workers' knowledge of waste management practices (Elsayed and Gab-Allah, 2019; Imchen et al., 2017). Post-educational program interventions have shown a substantial increase in the percentage of healthcare providers with good knowledge scores regarding waste management (Elsayed and Gab-Allah, 2019).
Levels of compliance of midwives/nurses to the practice of healthcare waste disposal using the W.H.O guideline
Compliance with WHO maternity waste management guidelines was also high (78.6%). This is encouraging and higher than rates reported in some Ethiopian and Kenyan facilities where compliance often falls below 50%. The relatively high compliance observed here may be attributed to the tertiary status of NAUTH and the presence of periodic in-service training in the maternity department. The compliance of midwives and nurses with healthcare waste disposal practices, as per the WHO guidelines, is a crucial aspect of ensuring occupational safety, infection control, and environmental sustainability in healthcare settings. Several studies have shed light on the levels of compliance among healthcare workers regarding waste management practices. Studies have indicated varying levels of compliance among healthcare workers, including midwives and nurses, with healthcare waste disposal guidelines (Wassie et al., 2022; Berdida, 2022; Morikane et al., 2021; Salubi et al., 2022; Njue et al., 2015). While some studies have reported high levels of compliance with waste management practices (Wassie et al., 2022; Agyekum and Ansah, 2022), others have highlighted suboptimal compliance rates, indicating room for improvement (Berdida, 2022; Morikane et al., 2021; Salubi et al., 2022; Njue et al., 2015). Factors influencing compliance levels include training, awareness, resources, and organizational support (Salubi et al., 2022). Challenges to compliance with waste disposal guidelines have been identified, such as inadequate segregation, collection, transportation, storage, treatment, and disposal practices (Wassie et al., 2022). Additionally, issues related to occupational health and safety, environmental concerns, and lack of enforcement mechanisms have been noted as barriers to optimal compliance with waste management protocols (Etim et al., 2021). Improving compliance with healthcare waste disposal guidelines requires targeted interventions, including ongoing training programs, adequate resources, and effective monitoring and enforcement mechanisms (Etim et al., 2021). Enhancing nurses' and midwives' knowledge, attitudes, and practices towards waste management is essential for promoting a safe and sustainable healthcare environment (Akkajit et al., 2020). 
Recommendations
Recommendations for improving compliance of maternity healthcare waste management practices to WHO guidelines among midwives: 
1.	 Enhanced Training Programs: Implement comprehensive and regular training programs for midwives focusing on WHO guidelines for healthcare waste management. Training should cover proper waste segregation, handling, disposal, and the effective use of personal protective equipment.
2. 	Resource Allocation: Ensure the availability of essential resources such as safety equipment, waste disposal containers, and appropriate waste treatment facilities to facilitate compliance with waste management guidelines. 
Conclusion 
The study concludes that majority of the respondents have high knowledge on HCW management while only few of them have low knowledge on it. Majority of the respondents reported high compliance on HCW disposal while only few of them reported low compliance on it and that some factors impact healthcare workers' adherence to waste management guidelines. Midwives and nurses may encounter barriers to compliance, such as resource availability, guideline accessibility, and healthcare system factors, which can affect their ability to adhere to standard precautions.
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