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ABSTRACT
This study assessed compliance with WHO maternity healthcare waste management guidelines among nurses and midwives at Nnamdi Azikiwe University Teaching Hospital, Nnewi. A descriptive cross-sectional design was used, and the study population comprised 70 nurses and midwives working in the maternity section of the hospital. A census sampling method was adopted because of the manageable population size. Data were collected using a self-structured questionnaire, which was subjected to reliability testing through the test–retest method and yielded a reliability index of 0.89. Descriptive statistics, including frequencies, percentages and mean scores, were used to answer the research questions, while the hypothesis was tested using the t-test at the 0.05 level of significance. The findings showed that the largest age group among respondents was 18–28 years, accounting for 55.7% of the sample. Most respondents were female (84%), while 16% were male. The majority of respondents (85.7%) demonstrated high knowledge of healthcare waste management, while 14.3% had low knowledge. Similarly, 78.6% of respondents reported high compliance with healthcare waste disposal practices, while 21.4% reported low compliance. Major factors affecting proper waste disposal included poor posting of healthcare waste disposal signs and the absence of a supervisory or monitoring nurses’ group for healthcare waste management. The study concludes that healthcare waste management practices among nurses and midwives in the maternity section were generally aligned with WHO guidelines. Regular training, adequate resources and improved supervision are recommended to sustain compliance.
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INTRODUCTION

Within the field of waste management, healthcare waste is accorded particular attention due to its potentially hazardous characteristics. Healthcare waste refers to all waste generated during healthcare-related activities in healthcare facilities, research institutions and laboratories. Approximately 75–80% of healthcare waste is classified as general, non-hazardous waste, whereas the remaining 10–25% is considered hazardous and is commonly categorised as biomedical waste. Biomedical waste encompasses any waste produced during the diagnosis, treatment or immunisation of humans or animals, as well as waste arising from related research activities, including the manufacture and testing of biological products. This category includes human anatomical waste, animal waste, microbiological and biotechnological waste, sharps, expired or discarded pharmaceuticals and cytotoxic drugs, solid and liquid waste, incineration residues, and chemical waste (World Health Organization, 2017). Consistent with these concerns, a recent facility-based assessment conducted in Benin identified deficiencies in biomedical waste collection, handling, segregation, transportation and disposal practices. The study highlighted the persistent need for enhanced staff training and the implementation of systematic, facility-level waste management procedures (Soussia et al., 2025, Aralu et al., 2024).

According to Guzder (2020), healthcare waste encompasses all waste generated by hospitals, clinics, nursing homes, veterinary facilities, research institutions and laboratories during diagnostic, immunisation and treatment activities. Healthcare waste (HCW) is regarded as a distinct category of waste due to the presence of potentially hazardous materials that may pose risks to human health and the environment. Consequently, the effective management of healthcare waste has emerged as a significant public health and environmental challenge, particularly in developing countries.

A cross-sectional descriptive study conducted between April and May 2020 at a tertiary healthcare facility in Nigeria examined the public health risks associated with healthcare waste arising from its infectious and potentially contagious nature. Given that most healthcare facilities are concentrated in urban areas, inadequate management of healthcare waste can contribute to the spread of hazardous infections and create substantial risks for healthcare personnel, patients, surrounding communities and the environment. These concerns underscore the importance of implementing appropriate healthcare waste management practices to safeguard public health and environmental quality (World Health Organization, 2017).

Inadequate segregation of healthcare waste can lead to increased disposal costs and pose significant risks to both public health and the environment. Conversely, effective segregation practices facilitate the generation of a clean solid-waste stream that can be managed safely, efficiently and economically through methods such as recycling, composting and sanitary landfilling. Appropriate segregation also contributes substantially to reducing the overall volume of waste requiring specialised treatment and disposal. Consequently, identifying and understanding the factors that influence healthcare waste segregation behaviour is essential for the development of targeted interventions aimed at strengthening healthcare waste management systems.

Against this background, the present study sought to assess the level of compliance among midwives and nurses with the World Health Organization guidelines for healthcare waste management in the maternity units of Nnamdi Azikiwe University Teaching Hospital (NAUTH), Nnewi, Anambra State (World Health Organization, 2017). The relevance of this assessment is further supported by a recent systematic review and meta-analysis conducted in Sub-Saharan Africa, which found that healthcare waste management practices among healthcare workers were significantly associated with factors such as training, knowledge, and access to relevant manuals and guidelines. These findings underscore the importance of guideline-based evaluations in efforts to improve healthcare waste management practices within healthcare settings (Berihun et al., 2025).

As a developing nation, Nigeria faces numerous competing healthcare challenges that place considerable pressure on limited resources. Consequently, healthcare waste management may not always receive the level of attention and priority required for its effective implementation (Amin, Gul, & Mehrab, 2013). This situation presents a significant challenge in many developing countries, where institutional capacity and infrastructural provisions for healthcare waste management are often inadequate. In some instances, clinical waste is disposed of in open dumpsites alongside municipal solid waste, thereby increasing the likelihood of public exposure to potentially infectious materials. Such practices may contribute to the transmission and outbreak of infectious diseases within surrounding communities (Ferronato & Torretta, 2019). Although healthcare waste represents only a relatively small fraction of total municipal waste, its safe and effective management remains a critical public health and environmental concern globally.

According to the World Health Organization (2017), approximately 15% of the waste generated by healthcare facilities is classified as hazardous. To prevent contamination of the entire healthcare waste stream, this hazardous fraction must be appropriately segregated at the point of generation. The World Health Organization further estimates that unsafe disposal of injection-related waste contributes annually to approximately 8–16 million new cases of hepatitis B virus infection, 2.3–4.7 million cases of hepatitis C virus (HCV) infection, and between 80,000 and 160,000 cases of human immunodeficiency virus (HIV) infection, largely due to deficiencies in healthcare waste management systems (World Health Organization, 2017).

Furthermore, variations in healthcare workers’ knowledge, attitudes and practices across different settings highlight the need for effective operational systems that facilitate the translation of awareness and knowledge into consistent and safe waste-handling practices. Strengthening such systems is essential for promoting sustainable improvements in healthcare waste management and reducing associated health and environmental risks (Asomugha et al., 2023).

Healthcare waste is widely recognised as one of the most hazardous categories of waste globally, surpassed only by radioactive waste in terms of potential risk. Consequently, the effective management of healthcare waste is of paramount importance due to its potential adverse effects on human health and the environment when improperly handled. Healthcare workers play a central role in the implementation of healthcare waste management practices. Among these professionals, midwives occupy a particularly important position, as they are directly involved in the provision of antenatal, intrapartum and postnatal care and are therefore responsible for ensuring the safe management of waste generated during maternity services (World Health Organization, 2017). Evidence from recent studies indicates that structured educational interventions can significantly enhance healthcare workers’ knowledge and self-reported practices relating to biomedical waste management, highlighting the importance of identifying and addressing the training and support requirements of nurses and midwives (Hamed et al., 2025).

The present study employed a survey of midwives and nurses to evaluate their knowledge of, and adherence to, healthcare waste management guidelines. Accurate information regarding the types and quantities of clinical waste generated within healthcare facilities is essential for effective planning, resource allocation and budgeting for the management of hazardous waste streams (World Health Organization, 2017). Inadequate planning for healthcare waste management may result in deficiencies across key stages of the waste management process, including segregation at the point of generation, collection, storage and final disposal.

Substandard healthcare waste management practices pose considerable risks to healthcare personnel, patients and the wider environment. Several operational deficiencies have been identified as contributing factors, including the absence of colour-coded containers or bags for waste segregation at the point of generation and the lack of clear guidelines and protocols to support healthcare workers in appropriate segregation and disposal procedures. Such shortcomings can undermine the effectiveness of healthcare waste management systems within healthcare facilities.

Furthermore, the improper management of healthcare waste extends its adverse effects beyond healthcare settings, exposing visitors and surrounding communities to potential health risks through the contamination of soil, air and water resources. As institutions dedicated to promoting and safeguarding public health, healthcare facilities have a responsibility to ensure that their waste management practices minimise environmental contamination and prevent the creation of additional health hazards for the populations they serve.

The increasing utilisation of healthcare services has contributed to a corresponding rise in the volume of healthcare waste generated. Minoglou et al. (2017) observed that healthcare waste generation is closely linked to both access to healthcare services and the level of healthcare activity. This trend highlights the growing need for effective healthcare waste management practices at Nnamdi Azikiwe University Teaching Hospital (NAUTH), particularly within the maternity unit, where substantial quantities of sharps, blood-contaminated materials and other bodily fluid waste are routinely produced. As the economic challenges facing the country continue to intensify, healthcare waste management has become an increasingly significant concern, presenting complex operational and resource-related challenges.

Although numerous studies have examined healthcare waste management practices, limited attention has been directed towards maternity units, despite their unique waste-generation profile and the heightened risks associated with blood, body fluids and sharps. Consequently, there remains a need for focused investigations in this critical area of healthcare waste management. Particular emphasis should also be placed on the consistent use of personal protective equipment by healthcare workers involved in waste handling, as well as on enhancing awareness of the occupational and environmental risks associated with improper waste management practices (Guzder, 2020; World Health Organization, 2017).

Effective healthcare waste management relies on adequate organisational structures, sustainable financial investment and the active involvement of appropriately trained personnel. However, observations suggest that healthcare facilities often allocate insufficient resources to the management of clinical waste. To promote sustainable waste management practices, healthcare institutions should invest in essential materials such as colour-coded waste bags and provide regular training for healthcare waste generators to ensure appropriate segregation, handling and disposal procedures. Against this backdrop, the present study was undertaken to evaluate healthcare waste management practices within a healthcare facility in Anambra State (World Health Organization, 2017). The findings are expected to identify areas in which midwives and nurses may require additional training or institutional support to enhance compliance with World Health Organization guidelines on healthcare waste management. Furthermore, the study seeks to increase awareness among healthcare professionals regarding the critical role of proper waste management in safeguarding public health and protecting the environment.

The indiscriminate disposal of untreated hospital waste alongside municipal waste streams increases the likelihood that pathogenic microorganisms will survive, proliferate and potentially undergo mutation within the waste environment. Such conditions may facilitate disease outbreaks and contribute to a higher burden of communicable diseases within affected communities. Inappropriate segregation and disposal of healthcare waste have been associated with the transmission of infectious diseases, including hepatitis B, hepatitis C, measles, acquired immunodeficiency syndrome (AIDS), tuberculosis, chickenpox and cholera. Despite these risks, the materials and infrastructure required for effective healthcare waste segregation and disposal are not always adequately provided by responsible authorities. These deficiencies constitute a substantial threat to healthcare workers, patients, the environment and the wider community.

Moreover, evidence has linked cases of healthcare-associated infections among healthcare workers to exposure resulting from improperly managed healthcare waste. Such incidents have, in some cases, contributed to severe health outcomes and premature mortality among affected personnel (Awodele et al., 2016). These concerns underscore the urgent need for strengthened healthcare waste management systems, improved resource allocation and sustained capacity-building initiatives to minimise occupational and public health risks associated with healthcare waste.
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 centres 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 significant risks 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 (2017), proper healthcare waste management is a critical component of infection prevention and control within healthcare systems. The organisation has developed guidelines to ensure the safe handling, segregation, transportation, treatment and disposal of healthcare waste.
Although healthcare waste management has been widely studied, evidence focusing specifically on maternity units, where blood, body fluids and sharps are commonly generated, remains limited in this setting.
 In response to the challenges outlined above, the researcher developed an interest in evaluating healthcare waste management practices among healthcare workers in Anambra State. Accordingly, the present study focused on assessing the level of compliance with World Health Organization maternity healthcare waste management guidelines among midwives and nurses working at Nnamdi Azikiwe University Teaching Hospital (NAUTH), Nnewi. Specifically, the study aimed to examine healthcare waste management practices in relation to WHO guidelines among midwives and nurses within the maternity unit of NAUTH, Nnewi, Anambra State. The specific objectives were to:
1. assess the level of knowledge of waste management among midwives/nurses.
2. ascertain the compliance of midwives/nurses with World Health Organization guidelines for general waste management.
Hypotheses
The following null hypothesis was stated and tested at the 0.05 level of significance.
Ho1: There is no significant difference between the mean rating scores of midwives and nurses (with the designations of Deputy Director of Nursing to Senior Nursing Officer) regarding 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 sample to examine the prevalence, characteristics and relationships of variables. The target population of this survey consisted of midwives and nurses working in both wards and clinics in the maternity section of NAUTH, Nnewi. The population of the study comprised 70 midwives/nurses working in the maternity section of Nnamdi Azikiwe University Teaching Hospital, Nnewi. A census sampling method was employed, which involved the use of all members of the population for the study. This method was chosen because the researcher had enquired about the total population of midwives/nurses in the maternity unit and considered the size (70) small enough and manageable within the time and resources available for the study. All respondents were allowed to participate once they met the inclusion criteria (Gizalew et al., 2021). This was a quantitative study on the assessment of nurses’/midwives’ compliance with WHO guidelines on healthcare waste management practice. The primary data involved collecting information directly from the source and were designed and implemented by the researcher. Copies of the questionnaire were distributed by the researcher to the appropriate number of midwives and nurses in both the wards and clinics and were retrieved from the respondents. Survey (site visitation): the types of waste generated at various maternity wards and clinics were identified through direct surveillance (site visitation) and the use of a questionnaire. Descriptive statistics were used for data analysis. Measures of central tendency (mean) and simple percentages were used to answer the research questions, while an independent samples t-test was conducted to determine whether there was a significant difference between midwives and nurses in their knowledge of WHO guidelines for healthcare waste management.
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 organised 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 aged 29-39 years and 18.6% were aged 40-50 years; none was above 50 years.
                                                                       .                                  

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


Fig. 3: Showing marital status of the respondents.
With regard to marital status (Figure 3), 61.4% of respondents 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



Table 1 shows that over half of the respondents (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 Table 2, 72.9% of the respondents worked full-time, while 27.1% worked part-time.


n=70
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)

Fig 4: Above is showing the designation of the midwives/Nurses.
Figure 4 shows the designation of respondents: 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 majority of respondents (85.7%) demonstrated high knowledge of healthcare waste (HCW) management, while 14.3% demonstrated 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 regarding 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 df = 68 and 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 revealed a high level of knowledge regarding healthcare waste management among midwives and nurses in the maternity unit of Nnamdi Azikiwe University Teaching Hospital (NAUTH), Nnewi, with 85.7% demonstrating good knowledge. This finding is consistent with several previous Nigerian and international studies that have similarly reported adequate knowledge levels among frontline healthcare workers, particularly in settings where basic training has been provided.

Nevertheless, existing evidence indicates that knowledge does not necessarily translate into appropriate practice, which may account for reports of suboptimal compliance in some resource-constrained contexts despite satisfactory awareness levels. Empirical studies have shown that a considerable proportion of healthcare workers possess good knowledge of healthcare waste management practices (Elsayed & Gab-Allah, 2019; Letho et al., 2021; Musa et al., 2023). In contrast, other studies have documented low levels of knowledge among healthcare personnel, particularly in low- and middle-income countries (Agbanusi, 2022; Kuchibanda & Mayo, 2015; Rutayisire et al., 2019; Tadesse & Kumie, 2014).

Several factors have been identified as barriers to adequate knowledge of healthcare waste management, including insufficient training, negligence, negative attitudes and limited awareness among healthcare workers (Debalkie & Kumie, 2017; Kuchibanda & Mayo, 2015). In this regard, training programmes have been widely recognised as essential interventions for enhancing healthcare workers’ knowledge of waste management practices (Elsayed & Gab-Allah, 2019; Imchen et al., 2017). Furthermore, evidence suggests that post-educational interventions can significantly improve the proportion of healthcare providers achieving good knowledge scores in relation to healthcare waste management (Elsayed & Gab-Allah, 2019).
Levels of compliance of midwives/nurses to the practice of healthcare waste disposal using the W.H.O guideline
 
Compliance with the World Health Organization maternity healthcare waste management guidelines was also found to be high in the present study (78.6%). This indicates that the majority of respondents reported adherence to healthcare waste disposal practices within the study setting. The compliance of midwives and nurses with WHO-recommended healthcare waste management protocols constitutes a critical component of occupational safety, infection prevention and environmental sustainability within healthcare facilities.

Existing literature reveals variability in compliance levels among healthcare workers, including midwives and nurses, with established healthcare waste disposal guidelines (Berdida, 2022; Morikane et al., 2021; Njue et al., 2015). While some studies have documented satisfactory waste management practices, others have reported suboptimal levels of compliance, thereby highlighting persistent gaps and the need for improvement in practice (Akkajit et al., 2020; Berdida, 2022; Njue et al., 2015). 

Compliance with healthcare waste management guidelines is influenced by several key factors, including the availability of training, levels of awareness, adequacy of resources, and the extent of organisational support. Conversely, barriers to effective compliance include deficiencies across critical stages of the waste management process, particularly in segregation, collection, transportation, storage, treatment and final disposal practices.

Strengthening adherence to healthcare waste disposal guidelines therefore requires the implementation of targeted interventions, such as continuous professional training programmes, provision of sufficient resources and the establishment of robust monitoring and evaluation systems. In this regard, improving the knowledge, attitudes and practices of nurses and midwives in relation to healthcare waste management is fundamental to ensuring a safe, effective and environmentally sustainable healthcare system (Akkajit et al., 2020).
Recommendations
Recommendations for improving the compliance of maternity healthcare waste management practices with WHO guidelines among midwives:

  Strengthening training programmes: Hospital management should establish comprehensive and routinely conducted training initiatives for midwives, with a specific focus on World Health Organization guidelines for healthcare waste management. Such training should encompass appropriate waste segregation, safe handling and disposal procedures, as well as the correct and consistent use of personal protective equipment. 
  Adequate resource provision: Hospital authorities should ensure the consistent availability of essential resources required for effective healthcare waste management. These include appropriate safety equipment, designated waste disposal containers and adequately equipped waste treatment facilities, all of which are necessary to support full compliance with established waste management guidelines.
Conclusion 
The study concludes that nurses and midwives in the maternity section of Nnamdi Azikiwe University Teaching Hospital, Nnewi, demonstrated generally high knowledge of healthcare waste management and reported high compliance with WHO-related disposal practices. The findings showed that 85.7% of respondents had high knowledge of HCW management, while 78.6% reported high compliance with HCW disposal. The hypothesis testing further indicated no statistically significant difference between midwives and nurses in their knowledge of WHO guidelines for waste management (p = 0.58). Despite these findings, some barriers to effective waste management remained, including poor posting of HCW disposal signs and the absence of a supervisory or monitoring nurses’ group for HCW management. Strengthening regular training, improving access to waste management resources and instituting consistent supervision may support sustained compliance. The findings should be interpreted within the scope of the study setting and the self-reported nature of the data.
Limitation
This study was limited to 70 nurses and midwives in the maternity section of a single teaching hospital; therefore, the findings may not be generalisable to other departments or healthcare facilities. The use of a self-structured questionnaire may also have introduced response bias, particularly for self-reported compliance. Observational verification of actual waste disposal practices was limited to site visitation, and the study did not assess long-term changes in compliance after training or supervision. 
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