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[bookmark: _Toc164163849]ABSTRACT
The production of healthcare waste is a significant global environmental concern due to its detrimental effects on human health and the environment. This study aimed to investigate the healthcare solid waste management practices in selected public hospitals in the Upper West Region of Ghana. The study focused on the types and quantities of waste generated, the knowledge of healthcare workers regarding recommended management practices, the implications of current waste management practices, and the challenges faced in managing healthcare waste. The study was guided by the theories of planned behavior and zero-waste. It employed a concurrent mixed-methods research design and collected data from 393 healthcare workers from four selected public hospitals, Environmental Health Officers at Municipal and District Assemblies, Administrators, and Directors of the Ghana Health Service through questionnaire survey, observations, and key informant interviews. Additionally, data on daily waste quantities were gathered through routine daily waste measurement. The results showed that the major categories of waste generated in the six selected wards or units were general, sharps, infectious, and pathological wastes. The waste generated amounted to 24,722.9 kg, comprising general (53%), sharps (13%), infectious (27%), and pathological (7%) wastes. Furthermore, the knowledge levels of recommended waste management practices among healthcare workers were high. The study also revealed that waste management practices could have severe consequences for human health and the environment through air, water, and land pollution. The study found that the management of healthcare waste is plagued by inadequate infrastructure, inadequate sanitation logistics and equipment, a lack of training on waste management, insufficient human resources, poor funding of sanitation activities, and a lack of political will. The study concludes that the amount of waste generation depends on the size and services rendered by the hospitals. Also, current healthcare waste management practices have dire consequences for human health and the environment. It is recommended that the Ministry of Health and Ghana Health Service collaborate and provide modern waste treatment infrastructure, grant financial autonomy to hospitals, and offer refresher training for workers.
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[bookmark: _Toc164163860]1.1 Background of the Study
Healthcare waste management has become a critical global concern in recent times because it contains toxic solvents, chlorinated plastics, and mercury that cannot typically be seen in general waste (Mbarki et al., 2013; Gizalew et al., 2021). The issue of healthcare waste management is known to be among the top ten contemporary problems in the world today (Chartier, 2014), owing to its deleterious impacts on humans and the environment (Mbarki et al., 2013; Odonkor and Mahami, 2020; Kenny and Priyadarshini, 2021). The global trajectory demonstrates that healthcare waste production increased more than ten times between 1900 and 2000. This is anticipated to grow faster by more than doubling in 2025 (Hoornweg et al., 2013). As a result of this, the World Health Organisation (WHO) has been battling with the menace of managing overwhelming healthcare waste since the 1980s. This has evolved from primarily focusing on some components of healthcare waste considered hazardous to making sure healthcare waste, which is the drawback of high-quality healthcare, is avoided (Borowy, 2020).
The term healthcare waste is used interchangeably with medical, biomedical, clinical, and hospital wastes (see Akum, 2014; Asante et al., 2018; Odonkor and Mahami, 2020). This refers to non-hazardous healthcare waste (domestic waste) and hazardous waste such as infectious, sharps, pathological, chemical, radioactive, and pharmaceutical waste (WHO, 2017). Healthcare waste includes all the waste generated within healthcare facilities, research centres, and laboratories related to medical procedures, as well as from minor and scattered sources, including waste produced in the course of healthcare undertaken in the home, such as home dialysis, self-administration of insulin, and recuperative care. It mainly consists of soiled clothing, body parts, used syringes and needles, chemicals, blood, medicines, radioactive materials, and medical instruments (WHO, 2014). In addition, healthcare waste includes waste emanating from scattered and minor sources, such as waste generated at home in connection with medical procedures. Therefore, there is a growing interest in the proper treatment and disposal of healthcare waste (Kenny and Priyadarshini, 2021), as the hazardousness of healthcare waste is next to radiation waste in terms of global ranking (Sarker et al., 2020).
Global trends show an unprecedented increase in healthcare waste generation due to a range of factors, including, but not limited to, increasing population, use of disposable medical supplies, and size and number of healthcare facilities (Wilson et al., 2020). For example, it has been observed that almost 16 billion injections are given annually worldwide (WHO, 2012). Studies show that around 10–25% of healthcare waste generated is classified as hazardous, infectious, radioactive, or toxic to humans and the environment (Chartier, 2014). Of the estimated 1.47 billion metric tonnes of solid waste generated annually, 5.9 million metric tonnes are healthcare waste (Zaman, 2016; Voudrias, 2018). In Africa, an estimated 282,447 metric tonnes of healthcare waste are generated in 67,740 facilities each year (Udofia and Nriagu, 2013). The situation in Ghana, to be specific, is not different from Africa in general. Ghana has about 11,079 health facilities, 18,155 hospital beds, and 28,000 outpatients’ visits as of 2020 (GIPC, 2022). It is estimated that Ghana generates 136,656 metric tonnes of healthcare waste annually, of which about 34,260 metric tonnes are considered hazardous (UNDP, 2015).
Healthcare waste poses a potential risk to healthcare workers, communities, and clients (Ministry of Health, 2006; Mbarki et al., 2013; Abanyie et al., 2021). In low-income countries, not all syringes and needles administered are properly disposed of without creating the possibility of accidental injury, infection, or the likelihood of reuse (Caniato et al., 2016). As a result, there are frequent media reports and publications about the indiscriminate disposal of healthcare waste, sometimes together with general waste, which has the potential to transmit diseases such as hepatitis B and C and the human immunodeficiency virus (HIV) in the case of syringe needle injuries (WHO, 2019). The number of tuberculosis, HIV, hepatitis C, and B infections resulting from accidental injections of contaminated syringes is approximately 260,000, 2 million, and 20 million, respectively, accounting for 5%, 40%, and 32% of all new cases (WHO, 2018). Global estimates show that approximately 5.22 million people, including 4 million children, die each year as a result of waste-related diseases (Nie et al., 2014).
Most developing countries do not have adequate waste management systems. Therefore, the selection of an appropriate technology for the disposal of healthcare waste by municipal authorities in developing countries is still a major challenge. Against this background, researchers have drawn attention to finding appropriate ways to manage waste from health activities (Windfeld and Brooks, 2015; Hasan and Rahman, 2018). The disposal of healthcare waste is capital-intensive and expensive worldwide. It is estimated that the cost of disposing of healthcare waste was around US$11.77 billion in 2018 and is projected to reach US$17.89 billion in 2026, at a Cumulative Annual Growth Rate of 5.3% (Data RRD, 2020). According to Windfield and Brooks (2015), it costs $741 to dispose of one tonne of healthcare waste in the United States of America. According to Vaccari et al. (2017), the annual cost of disposing of healthcare waste in a hospital in Italy was approximately $5,079,191, which is approximately $2.36 per kilogramme of waste. Of that amount, approximately $3,707,939 was used solely for hazardous waste disposal.
Waste management in Ghana is multi-faceted and cross-industry. The Ministry of Local Government and Rural Development plays the implementation role, while the Environmental Protection Agency (EPA) regulates administrative activities (Ministry of Health, 2006). In Ghana, there is no specific legislation for managing healthcare waste (Ministry of Health, 2006; Imani Centre for Policy and Education, 2016). However, healthcare facilities decide on the management and disposal mechanisms of healthcare waste, resulting in different risk profiles for the environment and humans (Ministry of Health, 2006). Ghana Health Service (GHS), in collaboration with the Ministry of Health and WHO, issued a policy document in 2020 on Health Care Waste Management in Ghana. Again, the Ghana Health Service provided guidelines for health institutions as the primary reference document in the management of biomedical waste in Ghana in 2006 (Imani Centre for Policy and Education, 2016). It is therefore assumed that: 
National legislation is the basis for improving medical waste management practices in any country. It establishes legal controls and permits the national agency responsible for the disposal of medical waste, usually the Ministry of Health, to apply pressure for their implementation. The law should be complemented by a policy document and by technical guidelines developed for implementation of the law (WHO 2014:47).
This World Health Organisation claim above was previously advocated by the World Bank Group: that the promulgation of rules, laws, and institutional frameworks is the best possible way to ensure proper disposal of healthcare waste without harming human existence or the environment (World Bank, 2012). Healthcare waste management requires appropriate technology, budget allocations, and comprehensive policies and guidelines (Ciplak, 2012).
[bookmark: _Toc164163861]1.2 Problem Statement
Since the founding of the Upper West Region in 1983, it has seen a phenomenal increase in the number of healthcare facilities. For example, in 2007 there were 135 health facilities (GHS, 2008), 242 facilities in 2014 (Ministry of Health, 2014), and by 2016 this number increased to 333 (GHS, 2017), while around the same period the population projection increased exponentially from 648,797 in 2007 (GHS, 2008) to 901,502 in 2021 (GSS, 2021). Continued growth in both population and healthcare facilities, coupled with a concomitant increase in demand for medical care, further exacerbates initial barriers to healthcare waste management in the Upper West Region. Apart from that, data on the knowledge of healthcare workers about the recommended practices of healthcare waste management is not available in the Region. This presents a daunting task when it comes to managing healthcare waste in a sustainable manner that avoids the harmful environmental and human health impacts such as improper incineration and open burning of waste that have the potential to cause pollution in nearby communities.
In addition, healthcare facilities often do not keep records of waste generation and segregation. It is now not uncommon for children to play with medical waste (equipment) that has been improperly disposed of or mismanaged, which can infect them with life-threatening diseases. This raises serious concerns about compliance with healthcare waste management standards and regulations, both locally and internationally. In general, little information is available on the generation, handling, treatment, and disposal of healthcare waste in healthcare facilities in the Region.
That notwithstanding, there are publications that have attempted to examine healthcare waste management in selected hospitals in Ghana and beyond (see Ofosu and Wiafe, 2016; Asante et al., 2018; Abanyie et al., 2021). Likewise, a Master of Philosophy thesis entitled Solid Medical Waste Management Practices at the University Hospital, KNUST, Kumasi, submitted by Okyere-Hayford in 2016 at the Kwame Nkrumah University of Science and Technology (KNUST), looked at the composition, management practices, and hazards of solid medical waste management in only one hospital but, however, failed to address the challenges of medical waste management. Again, a Doctor of Philosophy thesis submitted in 2013 by Eigitait at Liverpool John Moores University in the UK, entitled Staff Perceptions and Practice for Hospital Waste Management with Reference to Recycling in the UK versus Libya, compared health service waste management but also did not address the status of daily waste quantification, implications, or challenges of healthcare waste management. That notwithstanding, these studies addressed healthcare waste management issues in locations that do not mimic the situation in the Upper West Region of Ghana.
With this in mind, as more healthcare facilities are continually being established, it would be prudent to measure healthcare waste management practices in the Upper West Region against recommended standards and practices. Even more, the lack of research on healthcare waste management in the Region creates a knowledge gap that needs to be filled.
[bookmark: _Toc164163862]1.3 Research Questions
The main research question is: how are healthcare wastes managed in health facilities in Upper West Region?
The sub-research questions are:
i. What is the composition and quantities of healthcare wastes generated in the selected public health facilities in the Region?
ii. What is the level of knowledge of best practices of healthcare wastes management among health professionals in the selected public hospital in the Region?
iii. What are the implications of current healthcare wastes management practices on the environment and human health in the selected public hospitals in the Region?
iv. What challenges confront the selected public healthcare facilities in the Region in managing wastes?
[bookmark: _Toc164163863]1.4 Research Objectives
The main aim of the study is to investigate healthcare wastes management practices in health facilities in Upper West Region.
The specific objectives of the study are to:
i. ascertain the composition and quantities of healthcare wastes generated in the selected public health facilities in the Region.
ii. assess knowledge levels of health professionals on recommended practices of healthcare waste management in the selected public hospitals in the Region. 
iii. examine the environment and health implications of current healthcare wastes management practices in the selected public hospitals in the Region.
iv. assess the challenges impeding healthcare wastes management in the selected public hospitals in the Region.
[bookmark: _Toc164163864]1.5 Significance of the Study
The sixth United Nations Sustainable Development Goal aims to address clean water and sanitation issues for all. As part of ensuring healthy living and promoting well-being for all ages, research studies have become an integral part of drawing attention to unsafe materials in healthcare waste and reducing the number of diseases and deaths from hazardous chemicals and pollution. Apart from the SDGs, this study also contributes to other policies at the international level that have outlined standard practices for healthcare waste management, such as the International Committee of the Red Cross's (2011) on medical waste management and the World Health Organisation's (2014) safe management of waste from health-care activities. At the national level, specifically in Ghana, the study contributes to policies and guidelines for healthcare waste management, especially the 2020 Health Care Waste Management Policy for Ghana and the 2019 National Guidelines for Health Care Waste Management in Ghana by the Ministries of Health and Environment, Science, Technology, and Innovation.
In addition, this study differs significantly in scope from previous research on waste management in healthcare. In the field of healthcare waste management, papers have been published worldwide, most of which measure waste generation, segregation, and management practices such as disposal strategies, collection, and transport. Therefore, this study would contribute to the literature by providing insights into healthcare waste management practices and the challenges plaguing the sector in the region.
Additionally, the study would influence policymakers, stakeholders, and planners to make timely decisions about healthcare waste management in the region. The sector would learn about the composition, amounts, and level of knowledge of recommended waste management practices, current management strategies, and healthcare waste management challenges. The lack of adequate data on healthcare waste management has hampered healthcare facilities, government agencies, and other partners in planning waste management plans.
Finally, the study would benefit health workers specifically in the region and the Ghanaian health service in general. It would inform the authorities of the best standards and current events in the region regarding healthcare waste management practices and suggestions for improving the situation.
[bookmark: _Toc164163865]1.6 Scope of the Study
Geographically, the study was conducted at selected regional, municipal, and district hospitals in the Upper West Region. Contextually, the study covered healthcare waste management practices in all departments of the selected hospitals, namely outpatient clinics, eye clinics, dental units, pharmacies, theatres, administration, and laboratories, involving both unskilled and skilled health workers. This particular study addressed the composition and quantity of healthcare waste, knowledge of recommended healthcare waste management practices, implications of current healthcare waste management practices, and challenges confronting healthcare waste management. The period of the study covered the years 2021–2023. However, the period of data collection covered May 2022 and December 2022.
[bookmark: _Toc164163866]1.7 Organisation of the Study
The thesis is organised into eight chapters: 
Chapter one provides an overview of the conceptual issues of healthcare waste management. It entailed background, problem statement, research questions, research objectives, significance, scope, and organisation of the study.
Chapter two contains a review of related literature on the topic. This includes an introduction, the composition and quantities of healthcare waste, knowledge of the recommended practices of healthcare waste management, implications of current healthcare waste management practices on the environment and health, healthcare waste management practices, challenges of healthcare waste management, and a summary of the literature.
Chapter three deals with theoretical and conceptual issues. This chapter explains the theories of planned behaviour and zero-waste management theory and their linkages to the study.
Chapter four focuses on the research methodology. The content of the chapter includes an introduction, study area, ontological and epistemological paradigms in relation to the study, research design, target population, sample size and sampling procedure, methods and tools of data collection, data analysis, and ethical considerations.
Chapter five presents the results of the introduction, composition, and quantification of healthcare waste. The healthcare waste quantification dealt with factors influencing healthcare waste generation and the amounts of general, sharps, infectious, and pathological waste generated within a twelve-week period. A summary of the chapter was also provided.
Chapter six presents the results based on knowledge of recommended practices for healthcare waste management. It presents data on knowledge of healthcare waste segregation practices, storage systems, waste handling, transportation, treatment, and disposal, staff protection measures, training, and a summary of the chapter.
Chapter seven presents the results on the implications and challenges of healthcare waste management in health facilities. The content of the chapter includes implications of healthcare waste management on human health and the environment, specifically air, water, and land pollution. It also presents the challenges of healthcare waste management and a summary of the chapter.
Finally, chapter eight summarises evolving issues from the thesis. It unearths crucial results and makes recommendations for improving healthcare waste management. The chapter also concludes with healthcare waste management practices in the Region and presents a summary of the chapter.
[bookmark: _Toc164163867]1.8 Chapter Summary
Chapter one of the study looked at the background to the study, problem statement, research questions and objectives, significance, scope and organisation of the study. The chapter revealed global situations, trends and impacts of healthcare waste. It indicated that healthcare waste is among the top ten contemporary issues bedeviling economies, states and individuals. Again, the chapter identified that the Northwestern part of Ghana is deprived and not attracting the best of human resources to manage debilitating issues arising out of healthcare provision. The lack of waste quantification fails to present the true picture of the enormity of the healthcare waste management problem. In the meantime, the level of knowledge of health workers in the subject matter is unclear, and waste has the potency of causing life-threatening diseases. Most importantly, the chapter indicated the paucity of research in the study area. Hence, the study would add to the stock of literature, influence policy, create awareness and cause societal behavioural change among healthcare practitioners.











[bookmark: _Toc164163868]CHAPTER TWO
[bookmark: _Toc164163869]LITERATURE REVIEW
[bookmark: _Toc164163870]2.1 Introduction
This chapter presents a review of related literature under the following themes; composition and amounts of healthcare waste generated, knowledge of recommended healthcare wastes management practices, environmental and health impacts of current healthcare waste management practices and challenges that impede healthcare waste management. The chapter also identified and summarized gaps in the literature that informed the current study.
[bookmark: _Toc164163871]2.2 Composition and Quantities of Healthcare Waste
It was found that knowledge of the composition of healthcare waste is considered to be the most important information for planning healthcare waste management, especially in designing infrastructure and facilities (Alwabr et al., 2016). Healthcare waste ranks alongside radiation waste globally in terms of hazardous components (Sarker et al., 2020). The composition of healthcare waste varies from country to country, facility to facility, and location to location (WHO, 2017; Asante et al., 2018; Oduro-Kwarteng et al., 2021). A study conducted in Kumasi, Ghana, on healthcare waste characteristics and management showed that the composition of general and hazardous wastes ranged from 50.35% to 49.65%, respectively (Oduro-Kwarteng et al., 2021). These variations depend on hospital specialisation, hospital size, types of services provided by the facility, socioeconomic characteristics of the population, and cultural characteristics of the patients (Alwabr et al., 2016; Akulume and Kiwanuka, 2016). There are many definitions and classifications of healthcare waste by different institutions and countries (Sarker et al., 2020). Healthcare waste has been divided into two broad categories, namely hazardous and non-hazardous/general waste (Abdel-Salam, 2010). Figure 2.1 shows the classification of healthcare waste.
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[bookmark: _Toc164166200]Figure 2.1: Classification of healthcare wastes
Source: Adapted from Hossain et al. (2011).
[bookmark: _Toc164163872]2.2.1 Hazardous wastes
According to WHO (2014), waste generated in healthcare facilities contains hazardous components within the threshold between 15 and 25%. According to Asante et al. (2014), the categories of healthcare wastes classified as hazardous include sharp, infectious, chemical, pharmaceutical, pathological, radioactively pressurised containers, and heavy metal wastes with contents potentially harmful to human health and the environment. Alwabr et al. (2016) point out that determining the composition of healthcare waste depends on the quality of the waste sorting system or process in each healthcare facility. In some jurisdictions, the percentage of the hazardous portion of healthcare waste differs from percentages recorded in previous studies. For example, the proportion of hazardous components in medical waste in hospitals such as the Military, Republic, Al-Kuwait, and Al-Thawra in Yemen was 25%, 20%, 33%, and 27%, respectively.
[bookmark: _Toc164163873]2.2.1.1 Sharp wastes	
Sharps are waste materials that can cause cuts, wounds, or punctures (Chartier, 2014). These types of waste include materials such as blades, pipettes, infusion sets, knives, scalpels, needles, and broken glasses that can cause cuts and wounds (Asante et al., 2014; WHO, 2014; Chartier, 2014). Although sharps make up only a small portion of healthcare waste, they pose serious health risks if not properly disposed of because they can lacerate and cause infection to the skin (Asante et al., 2014; Matee and Manyele, 2016). Sharps waste usually refers to those items that are considered highly hazardous, whether contaminated or not, and are considered and treated as infected items (Chartier, 2014). A study conducted at a university hospital in Kumasi showed that the outpatient department generated the highest amount of sharps waste, more than any other unit (Okyere-Hayford, 2016). In 2007, a study conducted by the Kenyan Ministry of Health in 23 health facilities found that sharp waste averaged 0.031 kg/day (Muhwezi, 2014).
[bookmark: _Toc164163874]2.2.1.2 Infectious wastes
The category of waste classified as infectious includes waste materials that contain significant amounts of bacteria, viruses, parasites, or fungi, most of which have been identified as pathogenic life. This also includes waste instruments and objects that have been in contact with infected people, especially from isolation centers (WHO, 2014). The waste materials in this category are items contaminated with blood, feaces and other bodily fluids. Examples of infectious waste are contaminated bandages, gloves, dressings, swabs, lab coats, towels and in autopsy and laboratory units (Asante et al., 2014; WHO, 2014). A study conducted in a university hospital found that the largest amount of infectious waste came from the maternity ward at 861.9 kg, which is attributed to the daily birth of babies, with bedding, gauze and clothes stained with blood (Okyere-Haiford, 2016). A study conducted by Kenyan Ministry of Health in 2007 in 23 health facilities found that infectious wastes generation averaged 0.175kg/day (Muhwezi, 2014). 
[bookmark: _Toc164163875]2.2.1.3 Pathological wastes
Pathological waste is generally subject to different collection, handling, treatment, and disposal processes, although it is mostly treated as infectious waste. Typical examples of waste materials in this category are body parts, organs, tissues, autopsy waste, and surgical waste. Healthcare waste from infected human body parts that are healthy but have been removed during surgery or research is also classified as pathological waste (WHO, 2014). A study conducted by Okyere-Hayford (2016) in a university hospital in Kumasi found out that the maternity ward produced the highest amount of pathological waste in 16 weeks at about 189.6 kg, whilst the lowest amount came from the theatre at 84.6 kg. This was due to the high number of daily visits to the maternity ward.
[bookmark: _Toc164163876]2.2.1.4 Chemical wastes
Chemical waste can be gaseous, liquid, or solid. These relate to waste materials such as solvents, sterilants, disinfectants, and mercury from healthcare facilities. Chemical waste can be classified as highly hazardous if it contains properties that have been identified as corrosive, toxic, flammable, oxidising, and/or reactive (Hossain et al., 2011; Asante et al., 2014; Chartier, 2014).
[bookmark: _Toc164163877]2.2.1.5 Pharmaceutical wastes
Pharmaceutical waste from healthcare facilities can be classified into contaminated unused pharmaceutical products, expired medicines, spilled medicines, expired vaccines, and sera. They must be disposed of carefully due to their hazardous chemical and biological properties (Asante et al., 2014). This type of waste could also come in the form of bottles, gloves, boxes, and masks containing residues of contaminated pharmaceutical products and genotoxic waste (WHO, 2014). Genotoxic waste is one of the most dangerous pharmaceutical wastes that can cause genetic mutations (mutagenic), defects in the fetus (teratogenic), or cancer (carcinogenic). These properties make the disposal and management of genotoxic waste, which falls under pharmaceutical waste, an important safety issue (Chartier, 2014; WHO, 2014).
[bookmark: _Toc164163878]2.2.1.6 Radioactive, pressurised containers and heavy metal wastes
This type of healthcare waste is made up of materials that have been contaminated with radionuclides derived from research studies, therapeutic processes, and analysis of tissues, fluids, and body organs. Commonly, these types of wastes come from radioactive objects embedded in medical devices and other such wastes, such as liquids (WHO, 2014). This may also include waste such as powdered materials, full containers, gas cylinders and cartridges, empty containers, and pressurised liquids in aerosol cans (Pruss et al., 1999). This includes heavy metal waste in clinical equipment with toxic materials such as mercury embedded in mercury thermometers. Healthcare waste from dental clinics contains highly toxic ingredients such as mercury and cadmium in discarded batteries, while some x-ray machines also contain lead (Asante et al., 2014).
[bookmark: _Toc164163879]2.2.2 Non-hazardous wastes
Mensah (2012) considered that non-hazardous waste is general waste generated in the wards, administrative offices, kitchens, and outpatient clinics of health care facilities. Furthermore, WHO (2014) points out that these types of waste have similar properties to municipal or household waste, which accounts for almost 85% of solid healthcare waste. According to Saad (2013), non-hazardous waste materials include plastics, food waste, paper, cloth, glass, metal, cardboard, empty bottles, and waste from sweeping corridors and lawns that have not been contaminated through contact with infected patients, equipment, or radioactive or hazardous waste. Muhwezi et al. (2014) also revealed a study conducted in hospitals in Uganda that indicated an average of 92kg of general waste was generated per day.
[bookmark: _Toc164163880]2.2.3 Quantification of healthcare wastes
A vital step in healthcare waste management is knowing the type and amount of waste produced in a healthcare facility. The waste generation data serves as baseline information that assists in estimating the storage capacities of containers, modes of transportation, and treatment plans (WHO, 2014). According to Olaniyi et al. (2019), the rate of healthcare waste generation depends on the type of facility, the types of services rendered, the number of patients in attendance, and whether there is space for patient admissions. Similarly, the World Health Organisation (2014) also indicated that several factors account for the variations in waste generation in healthcare facilities. These factors include level of activity (often measured in terms of the number of occupied beds, number of patients per day, and/or number of staff); kind of department (namely general ward, surgical theatre, office); level of facility (e.g., clinic, provincial hospital); location (rural or urban); regulations or policies on waste classification; segregation practices; temporal variations (such as weekday versus weekend, seasonal); and level of infrastructure development of the country.
Again, average waste generation rates are usually calculated in kilogrammes (kg) per day/year. It becomes easier to compare different healthcare facilities with different activities, especially using kilogrammes per occupied bed per day and per patient per day. The total number of beds is often used to estimate waste generated per bed per day in kilogrammes if data on inpatient occupancy rates and daily outpatients’ numbers are not readily available. The procedure for gathering and estimating data on waste generation produced in health facilities is summarised as:
Data collection for a period of a few days provides limited information and may not accurately reflect weekly or seasonal variations. Data collection for a month or longer and repeated at different times in the year provides a more accurate picture and a better understanding of the quantities of waste generated in individual parts of a facility (WHO, 2014:11).
Globally, healthcare has tremendously improved over the years, with authorities paying very little attention to waste generated through the provision of healthcare by health-related institutions as compared to other types of waste. Therefore, healthcare waste should be seen as the downside of the provision of high-quality healthcare (Borowy, 2020). There are numerous reasons accounting for the increasing quantities of healthcare waste generated. These reasons include rapid population growth, an increasing number of beds, and the size of healthcare facilities. The rest include acceptance of National Health Insurance, bed occupancy rate, number of infectious disease beds, and outpatients per day (Cheng et al., 2009; Koster, 2016). The single use of disposable medical products that cannot be mended, such as prosthetics, latex gloves, micro needle patches for drug delivery, intravenous bags, absorbable sutures, dialysis tubes, and bone cement, are plastic materials that are cost-effective, easy to produce, and lightweight (North and Halden, 2013).
Comparative statistics show that the overall average of healthcare waste generation ranges from 0.3 to 8.4 kg/bed/day. However, the highest healthcare waste generation was from Canada and the United States of America, in the range of 8.2kg and 8.4 kg/bed/day, respectively. Meanwhile, Asia, Iran, and Kazakhstan generated the highest volume of healthcare waste of 4.6 kg/bed/day, whilst in Europe, Spain and Italy generated the highest quantities of 4.4kg and 4.1 kg/bed/day, respectively. At the same time, the study found Pakistan and Greece recording the least amount of healthcare waste, at about 0.3 kg/bed/day each (Singh et al., 2021). It is therefore established that hospitals in developed countries generate more healthcare waste than those in developing countries (World Health Organisation, 2011; Windfeld and Brooks, 2015).
The World Health Organisation data revealed that large health facilities in less developed countries generate 10%–25% of hazardous waste in the waste stream (Chartier, 2014). Meanwhile, it was also established that small clinics generate huge percentages of hazardous waste compared to large hospitals. This is because in clinics, patients stay for shorter periods, thus generating only infectious waste, whereas patients who visit hospitals stay for a reasonable length of time, having meals with family members visiting and discharging other necessities. Hence, hospitals generate more general waste than the hazardous components in Yemeni and Pakistani facilities (Ullah, 2010; Al Emad, 2011; Khan et al., 2019a). Ravi (1998) indicated that the computation of waste generation quantities rests on the methodology, which is averagely about the amount of waste generated per bed/day, month/year. According to Khan et al. (2019b), in the Taluka District of Pakistan, for instance, the total waste generation rate in 135 clinics for a week was 2.0kg per day per clinic. This figure comprised 1.1kg of general waste, constituting 55.8 percent, and 0.9kg of hazardous waste, constituting 44.2%.
Similarly, the Department of Waste Management of Accra Metropolitan Assembly in Ghana found out that per day, a bed generated 1.2kg of healthcare waste in six hospitals in 1992. This translated into 1,850 metric tonnes of healthcare waste annually, with over 330 metric tonnes being hazardous. However, the generation of waste was higher in bigger facilities, such as regional, district, and teaching hospitals, than in smaller ones (Ministry of Health, 2006). Another study conducted in Kumasi revealed that Quality Care Clinic generated 21.9kg, St. Patrick Hospital generated 81.6kg, Offinso Health Centre 13.3 kg, and Seventh Day Adventist Hospital 21.3kg of infectious waste in January. Again, in January, St. Patrick Hospital generated 395.6 kg, whilst the Quality Care Clinic generated 63.6kg of non-infectious medical waste (Yawson, 2014). Similarly, the findings of a study conducted in Tamale Central and West Hospitals showed the hospital generated 113.4 kg/bed/day and 11.89 kg/bed/day, respectively (Asante et al., 2018). On the contrary, there are also reports of some health facilities not keeping records of the quantities generated. For instance, the University Hospital of Kwame Nkrumah University of Science and Technology does not keep documentation of waste quantities and composition due to the absence of a Waste Management Department (Okyere-Hayford, 2016).
[bookmark: _Toc164163881]2.3 Healthcare Workers Knowledge of Recommended Practices of Healthcare Waste Management
Proper management and disposal of healthcare waste is a necessity (Dwivedi et al., 2009; Njiru et al., 2013; The Global Fund, 2020). There are properly defined rules for the disposal of healthcare waste worldwide (Njiru et al., 2013), including personnel safeguards and training (International Committee of the Red Cross, 2011). The Ministry of Health (2020) identified four main steps in healthcare waste management, which include segregation, transportation, treatment, and final disposal. In addition, the Global Fund (2020) asserted that recommended practices to ensure safe and scientific management of healthcare waste include handling, segregation, mutilation, disinfection, storage, transport, and final disposal. Njiru et al. (2013) point out that any negligence in the implementation of the rules on the latter can have serious consequences for health and the environment.
Healthcare professionals are among the principal personnel responsible for the proper disposal of healthcare waste in all healthcare facilities worldwide. However, the performance of healthcare workers in the disposal of healthcare waste depends on knowledge, attitude, and practice. For example, a study conducted in public health facilities in the town of Jigjiga in eastern Ethiopia found that 42.3% and 47.7% of respondents, respectively, had good practice and knowledge of healthcare waste management. The assessment of the state of knowledge was based on key parameters such as types and categories of healthcare waste, storage and type of disposal of infectious waste, segregation using colour codes, and the amount of waste to be placed in a bin (Doylo et al., 2018). The results of another study conducted at Kenyatta National Hospital showed that the level of awareness among health professionals was 60%. However, further detail gives the lowest value of 51% to physicians, 65% to nurses, and 55% to other support staff (Njiru et al., 2013).
[bookmark: _Toc164163882]2.3.1 Recommended practices of segregating healthcare wastes
Most hospitals still encounter poor waste sorting as a major obstacle. It is not uncommon for nurses to mix waste at the source (Acheampong et al., 2015). Therefore, knowledge about waste separation is very important. Knowledge needs in the management of healthcare waste help in determining composition, particularly in identifying waste type and separating general waste from infectious waste. These healthcare facilities use colour coding to identify and segregate medical waste (Abor, 2013). The easiest way to identify different types of healthcare waste and encourage sorting is to use separate bins or plastic bags that are colour-coded to collect different waste (International Committee of the Red Cross, 2011; WHO, 2014). Therefore, it is recommended that waste bins be provided at all sites to ensure proper segregation of healthcare waste by potential risk (the Global Fund, 2020).
Some healthcare facilities do not separate their waste except in departments, particularly in the laboratory area, where bodily fluids, sharps, syringes, and soiled cotton wool are collected in separate bins (Asante et al., 2018). Similarly, a study found that medical waste is not segregated from ordinary waste at Bawku Hospital (Akum, 2014). Segregation is a key component of successful waste management. This is typically done shortly after the point of generation (World Bank, 2012; Global Fund, 2020) by classifying elements and transporting them through to the final disposal of the waste. Some hospitals have established waste management committees to regularly oversee and regulate waste management issues in their facilities (World Bank, 2012).
A survey of healthcare professionals knowledge of waste sorting conducted at Kenyatta National Hospital showed that 43% of respondents were aware of waste sorting at the facility. The study further found that waste sorting was performed 61% of the time, with nurses being the majority of workers who performed separation. This was due to the inconsistent delivery of colour-coding materials (Njiru et al., 2013). In contrast, another study conducted found that about 86.67% of respondents at Bawku Hospital indicated that the waste is not separated before it is thrown into two large containers (Akum, 2014). Similarly, a study conducted at a regional hospital in Ghana found that 38.7% of respondents saw no need to separate waste prior to disposal (Acheampong et al., 2015).
[bookmark: _Toc164163883]2.3.2 Recommended practices of storing healthcare wastes
Another best practice in healthcare waste management is waste storage. The storage system of healthcare facilities must have sufficient capacity to hold medical waste pending its proper disposal. The storage system should be spacious to prevent waste from overflowing. In addition, separate locations should be designated for different categories of waste generated in healthcare facilities. Storage locations should be designed to ensure security and prevent unauthorised persons, pests, and disease vectors from entering the location (WHO, 1999; Global Fund, 2020). Meanwhile, Bawku Hospital lacks a properly designated and secured location for waste storage. Waste workers have indicated that there were two large containers in which all waste generated at the hospital was transported and disposed of. These wastes are transported in ordinary waste containers, while sharps are transported in security boxes kept at the incinerator (Akum, 2014). The designated location should be dry, well-ventilated and lighted, waterproof, easy to clean, separate from food storage, and the entrance marked with either poison, risk of infection, or unauthorised entry (the Global Fund, 2020).
According to Asante et al. (2018), healthcare waste at Tamale Central Hospital was stored at the facility for more than 4–7 weeks before finally being shipped to landfills. The duration of storage of healthcare waste at Tamale West Hospital also ranged from 1 week to 3 weeks. Therefore, the practice of storing waste in both hospitals violates the standard requirements of the International Committee of the Red Cross. The International Committee of the Red Cross (2011:52) notes: 
wastes can be stored for a week in a refrigerated area (3° to 8° C). Where there is no such refrigerated area, the storage time for infectious medical waste must not exceed the following limits: in temperate climates: 72 hours in winter and 48 hours in summer; in hot climates: 48 hours in the cool season and 24 hours in the hot season.
[bookmark: _Toc164163884]2.3.3 Recommended practices of handling healthcare wastes 
It is best to close bags and containers when they are two-thirds full. However, this should be the sole responsibility of the nursing staff in each facility. The bags with the waste must never be stacked. Waste handlers should wear gloves and hold up the waste bags, which should not be closer to the body (International Committee of the Red Cross, 2011). Therefore, healthcare waste collectors need to acquire the appropriate knowledge needed to understand likely health hazards and appropriate techniques, strategies, and practices for the safe handling of waste from healthcare activities (Mathur et al., 2011). Healthcare waste disposal is not given the attention it deserves (Akum, 2014; Mesfin et al., 2014). This has led to less attention being paid to the knowledge and practices of healthcare waste management among healthcare professionals (Mesfin et al., 2014). Without exception, the success of healthcare waste management largely depends on the knowledge and practices of healthcare workers in each facility (Doylo et al., 2019). Global statistics showed that Malaysia had the lowest awareness and knowledge of proper waste management, equivalent to 12% of health workers. Similarly, health workers in Senegal had the highest awareness and knowledge of the proper management of healthcare waste in the world, accounting for almost 60% (Singh et al., 2021).
[bookmark: _Toc164163885]2.3.4 Recommended practices of transporting healthcare wastes
Knowledge about the transport of healthcare waste is acquired in two ways, on-site and off-site, which waste collectors need to know. On-site waste transportation involves the transportation of waste in trolleys within the hospital premises to the internal storage area, while off-site transportation is usually performed by qualified personnel in dedicated vehicles with covered containers (Ofosu and Wiafe, 2016). According to the International Carriage of Dangerous Goods by Road (International Committee of the Red Cross, 2011; the Global Fund, 2020), non-hazardous and hazardous waste should be transported separately using different vehicles. The International Committee of the Red Cross (2011) indicates that these medical waste vehicles must meet the following requirements: they must be easy to load and unload; they must not have sharp corners or edges that could tear the sacks or damage the containers; they must be easy to clean (with a 5% active chlorine solution); they must be clearly marked in accordance with the applicable legislation; and they must be closed to avoid spilling on the street.
Ofosu and Wiafe (2016) showed that on-site transport of waste at a regional hospital in Ghana was in trolleys, with district and private hospitals carrying waste bags and bins with their hands to storage areas. Similarly, Akum (2014) revealed that Bawku Hospital did not have any means of transportation to transport waste from different departments to the internal storage; hence, waste workers carried waste on their heads to the designated point. Ofosu and Wiafe (2016) further showed that in some selected hospitals, off-site waste transport is the sole responsibility of community assemblies.
[bookmark: _Toc164163886]2.3.5 Recommended practices of healthcare wastes treatment and disposal
There is standard practice for the treatment and disposal of healthcare waste. Healthcare waste requires special treatment and disposal technologies and processes due to its infectious components. However, most of these technologies are lacking in Ghanaian institutions (Imani Centre for Policy and Education, 2016). The main purpose of treating medical waste is to minimise potential risks to people and the environment and to achieve Goal 6 of the Sustainable Development Goals (clean water and sanitation for all). In the developing world, medical waste treatment and disposal methods include chemical disinfection, incineration, autoclaves, and microwave disinfection, and disposal strategies include landfills and pits (Aydin, 2016). A study showed that some hospitals in Ghana incinerate infectious waste, while other types of waste are buried, incinerated, or chemically disinfected (Abor, 2013). Also at Kenyatta National Hospital, 15% of respondents did not know about daily waste incineration, while 52% did not know about the facility's incinerator capacity (Njiru et al., 2013).
[bookmark: _Toc164163887]2.3.6 Standard practices of staff protection measures
Another best practice in healthcare waste management is the implementation of measures to protect staff. This is because there are health risks and hazards throughout the healthcare waste management chain. Therefore, the core of the protective measures for the staff is to reduce the accident risks related to waste treatment. Staff safeguards involve compliance with both primary and secondary preventive practices, which local waste managers, hospital administrators, and senior staff need to review regularly to ensure compliance (International Committee of the Red Cross, 2011).
Personnel protective measures include wearing personal protective equipment such as gloves, aprons, face shields, boots, and masks (International Committee of the Red Cross, 2011; Olaniyi et al., 2021). Personnel protective measures should also include personal hygiene measures such as thorough hand washing at vantage points and vaccination against deadly diseases such as hepatitis C, B, and HIV in the event of accidental syringe injuries (International Committee of the Red Cross, 2011). A study conducted at Tamale Central and West Hospitals showed that the majority of waste workers do not fully utilize personal protective equipment. The study also found that waste workers prefer to use nose masks, followed by gloves and, least of all, boots (Asante et al., 2018). Similarly, at KNUST University Hospital, it was observed that 85% of waste workers did not wear full and adequate protective gear due to the uncomfortable nature of personal protective equipment (Okyere-Hayford, 2016).
[bookmark: _Toc164163888]2.3.7 Staff training as a recommended practice of healthcare wastes management
Regular staff training is recommended as a good practice in healthcare waste management. Training of waste handlers and staff is necessary to develop skills and create the necessary awareness (International Committee of the Red Cross, 2011; WHO, 2014). This should be provided in the workplace to encourage teamwork and best practices, with participants numbering no more than 20 at a time. Regular in-service training and refresher courses for waste workers should focus on staff training on the waste management plan, the risks associated with waste, safeguards, the role and responsibilities of each worker, and the technical instructions for the jobs performed by each category of staff. Facilities management can provide additional training on sorting, collection, and transport procedures, cleaning and personal hygiene, personal protective equipment, and bag handling (International Committee of the Red Cross, 2011).
A study conducted to assess the training offered to waste management workers at Tamale Central and West Hospitals showed that the majority of waste management workers have received no training at Tamale Central Hospital, while most of their counterparts at Tamale West Hospital have received healthcare waste management training (Asante et al., 2018). Again, a total of 93.2% of respondents in a study of public health and environmental challenges in Ghanaian hospitals in Greater Accra indicated that the disposal of healthcare waste should be part of the institutions' agenda for the continuous professional development of all healthcare workers. Surprisingly, 87% of healthcare professionals surveyed showed no interest in healthcare waste management training programmes (Odonkor and Mahami, 2020). A similar study found that at the Kwame Nkrumah University of Science and Technology Hospital, healthcare professionals such as doctors, nurses, pharmacists, and laboratory technicians received training on effective waste management and precautions in handling healthcare waste (Okyere-Hayford, 2016). 
[bookmark: _Toc164163889]2.4 Implications of Current Healthcare Waste Management Practices on the Environment and Human Health
Health care is vital to people's health and lives. However, the waste generated by healthcare activities poses a real problem for the environment and human health (Mathur et al., 2012). In recent decades, the world's attention has been drawn to the risks associated with the treatment and disposal of waste from healthcare activities. The primary goal of healthcare waste management is to ensure that materials are properly handled, treated, and disposed of safely, without risk to people or the environment (Ciplak and Barton, 2013). The categories of workers exposed to the risks of disposing of healthcare waste in a healthcare facility are doctors, nurses, patients, visitors, maintenance workers, medical supply shops, waste collectors and handlers, and laundry workers (Mastorakis et al., 2016). Therefore, this subsection reviews the literature on human health and the environmental impacts of current healthcare waste management practices.
[bookmark: _Toc164163890]2.4.1 Implications of current healthcare wastes management practices on human health
The most immediate and significant threat from improper management of infectious and hazardous healthcare waste is disease transmission. Healthcare wastes must be properly treated to destroy pathogenic and unsafe microscopic pathogens such as viruses, fungi, bacteria, and parasites. The routes of these active substances into the human body are through punctures, tears in human skin, and mucous membranes in the mouth, either by ingestion or inhalation (Nkechi et al., 2013). Healthcare waste becomes a public health threat to residents, workers, and patients in the absence of a waste collection service (UNEP, 2015). According to the Imani Centre for Education and Policy (2016), improper handling of radioactive waste can lead to headaches, dizziness, vomiting, and death, depending on the level of exposure. Radioactive waste is always managed internally, either by being mixed with general waste or incinerated at Ghanaian health facilities. However, most of the impacts of radioactive waste incidents go unreported due to a lack of scientific data.
The uncontrolled burning of healthcare waste generates particulate and persistent organic pollutant emissions that are very harmful locally and globally (UNEP, 2015). Any direct disposal of infectious patients' urine and faeces into the municipal sewage system can lead to outbreaks of epidemic diseases (Nkechi et al., 2013). Again, improper handling, treatment, and disposal of healthcare waste often leads to pollution, pungent odour, and the and the growth and reproduction of vectors such as rodents, insects, flies, and worms, leading to the transmission and spread of diseases such as asthma, dermatitis, cancer, cholera, typhoid, AIDS, and hepatitis from accidentally contaminated syringes and needle injuries. These rodents, cats, dogs, flies, and insects can also encourage the spread of diseases and rabies. The spread of communicable diseases can be prevented by improper handling of medical waste through rag pickers, sweat, water, bodily fluids, and blood (Fadipe et al., 2011; Mathur et al., 2012). Therefore, unaware of the harmful effects of health waste, scavengers are exposed to risk and disease when collecting waste from landfills and dumpsters (Issam et al., 2020).
Global estimates of injections from contaminated syringes alone resulted in 21 million hepatitis B, 2 million hepatitis C, and 260,000 HIV infections (WHO, 2000; Fadipe et al., 2011; Issam et al., 2020). For example, even in the United States of America, where there are strict regulations and a high level of awareness of potential risks among healthcare workers, there is a high perceived risk of HIV infection from healthcare waste. However, it is estimated that the work-related health risk of healthcare workers developing AIDS ranges from 1 in 500,000 to 1 in 750,000 per year. This contrasts with the average HIV infection rate of 1 in 7,354 per year in the general population. Thus, the actual risk from working with healthcare waste is relatively small compared to the risk of infection through other routes. Conversely, the actual risk of contracting hepatitis B from handling healthcare waste is greater than the risk of infection through other routes (Appleton and Ali, 2000). However, Tadesse and Kumie (2014) disagreed with Appleton and Ali (2000) that health workers are less at risk of contracting disease while handling healthcare waste than the general population. In their view, healthcare workers and solid waste disposal workers have a higher risk of injury and infection compared to the general population.
[bookmark: _Toc164163891]2.4.2 Implications of current healthcare wastes management practices on the environment
According to Alam et al. (2013), healthcare waste is a major source of human and environmental contamination and pollution. Therefore, the literature review covered subject areas, namely the impact of current healthcare waste management on air, water, and soil pollution, as they pose serious health hazards and risks to the environment and human health. According to Healthy People (2020), a healthy environment is of paramount importance for quality living and many years of healthy living. Globally, approximately 23% of all deaths and 26% of deaths in children under the age of five (5) are primarily due to avoidable environmental factors.
[bookmark: _Toc164163892]2.4.2.1 Air pollution
Air pollution is a major setback for the improper management of healthcare waste (Javid and Manoj, 2019). Open burning and incineration of healthcare waste results in the release of combustion byproducts such as ash, dust, greenhouse gases, vapour, sulphate, carbon dioxide, ammonia, and oxides of nitrogen, including a variety of volatile substances such as metals and halogen acids. These byproducts of combustion create dangerous pollutants that can potentially cause respiratory problems such as asthma, heart disease, and chronic bronchitis in communities. Therefore, when healthcare waste is incinerated, particulate matter and solid residues are released, which pose a health risk to human health and pollute the environment (Karthikeyan et al., 2006; Javid and Manoj, 2019). Jena et al. (2021) also point out that when the ambient air quality is polluted by burning healthcare waste, the environment is adulterated with various pollutants to levels that are dangerous to human health.
Incineration and open burning of healthcare waste release significant amounts of toxic gases into the atmosphere, which are harmful to human health and the environment (Bokhoree et al., 2014). There are significant environmental pollutants that bioaccumulate in wildlife and humans. Burning healthcare waste is highly toxic and somewhat carcinogenic, which can lead to reproductive, developmental, and immune system problems and disorders (Yvette, 2017). In addition, decomposing health waste generates unpleasant odours that pollute the air and thus make the immediate environment unsafe for people (Bokhoree et al., 2014). In addition, the incineration of healthcare waste is a major source of mercury releases from healthcare facilities into the atmosphere. The incineration of healthcare waste produces mercury, leading to mercury exposure that is considered carcinogenic (Lekwot, 2012). Mercury has the potential to accumulate biologically in the human system and can be toxic to animals, plants, and humans (Margot, 2007). It is used in several medical devices, especially clinical thermometers and blood pressure monitors. These pose a hazard both in terms of breakage and long-term disposal. Little is known about the fact that medical waste is a major source of mercury, particularly the small button batteries used in healthcare facilities. Healthcare facilities contribute up to 5% of mercury releases to water from untreated wastewater (Chartier, 2014; Nyekwere, 2020).
[bookmark: _Toc164163893]2.4.2.2 Water pollution
Water pollution can result in contamination of water supply sources for communities and wildlife due to improper healthcare disposal (Jibrin et al., 2018). Inappropriate open landfilling of healthcare waste has been found to lead to contamination of surface and groundwater sources related to uses such as drinking and recreational purposes (Ita and Effiom, 2019; Healthy People, 2020). Healthcare waste contains various pollutants that can leach from landfills and seep into the aquifer to contaminate groundwater, especially when groundwater levels are low (Jena et al., 2021). These polluted water sources pose a risk to water users in activities such as cooking, drinking, and bathing, and destroy local animal and plant ecosystems (Asante et al., 2014). It is estimated that 90% of the 13 million child deaths each year and 80% of cases of cholera, typhoid, amoebic infections, diarrhoea, and bacillary dysentery are due to waterborne pathogens (Ugochukwu, 2008).
[bookmark: _Toc164163894]2.4.2.3 Land pollution
Land pollution occurs when unscientific and improper medical waste disposal methods are used that alter the soil quality near landfill sites. Soil can become stressed when various pollutants mix with the soil and change the biology and chemistry of the soil ecosystem (Jena et al., 2021). Soil pollution tends to reduce soil quality through the accumulation of toxic chemicals from health waste (Javid and Manoj, 2019). Continuous dumping of health waste, especially chemical waste components, over a long period of time has an adverse effect on the microbial composition of the soil, thereby reducing the rate of decomposition and practically reducing soil fertility (Nkechi et al., 2013). The negative impacts of improper landfilling of health waste have resulted in soil degradation and a reduction in the abundance of vegetation cover. In this way, the chemical and physical properties of the soil around health waste landfills are negatively affected (Javid and Manoj, 2019).
[bookmark: _Toc164163895]2.5 Challenges Facing Healthcare Waste Management
According to WHO (2018), there are obstacles to the proper management of healthcare waste. These barriers include a lack of awareness of the health hazards associated with healthcare waste, inadequate training in proper waste management, a lack of waste management and disposal systems, insufficient financial and human resources, and the low priority given to the issue. Hossain et al. (2011) point out that in most cases, the main reasons for mismanagement of healthcare waste are the lack of appropriate legislation, financial difficulties, a lack of specialised clinical staff, a lack of awareness, and effective control. Banu et al. (2015) also stated that the main barriers to healthcare waste management are labour shortages, training of staff who are on contract, training of junior doctors, attitude changes and constant monitoring, frequent staff turnover, and shortage of staff and proper funding. According to Ogawa (2002) and Douti et al. (2017), these challenges hampering waste management have been classified into institutional, financial, social, and technical constraints.
[bookmark: _Toc164163896]2.5.1 Institutional constraints
Institutional challenges faced by healthcare waste management include lack of adequate and regular training for healthcare workers, lack of clear roles for waste management authorities, and inefficiency in enforcing regulations. Baabereyir (2009) also identified another challenge entitled political neglect/lack of management commitment.
[bookmark: _Toc164163897]2.5.1.1 Lack of adequate and regular training of health workers
A key institutional constraint is the training of healthcare workers in appropriate healthcare waste management strategies. This takes the form of on-the-job training for the staff at the facility. Training can be conducted either on-site or at a disposal facility off-site. Staff can be trained if employees are found to be mishandling healthcare waste. Meanwhile, the current status shows that there is no regular schedule for such training. Some healthcare facilities conduct routine training every week, while others spontaneously train the different departments on regular rounds of surveillance when an error is detected within the facility (Olaniyi et al., 2021). In Ghana, the literature (see Asante et al., 2018; Bakobie et al., 2018; Odonkor and Mahami, 2020) indicates that a large number of healthcare professionals and waste workers in hospitals have not received adequate training on good waste management practices from management. Bakobie et al. (2018) state that 38% of healthcare workers in both public and private hospitals in Tamale Metropolis have not received any training specifically on handling liquid waste.
In general, there is a lack of training among healthcare workers due to the lack of experts in the industry. This may be due to either insufficient training budgets or inefficient management of the allocated budget. Key decision-makers in the health sector are unaware of the importance of training health professionals. Training health workers is cost-effective as it encourages practices such as waste separation and recycling (Hassan et al., 2018). The only form of training for health workers was part of the nursing courses taken during professional training at vocational school. Without exception, health workers are not required to complete extensive post-school in-service training on how to deal with health waste. When such training courses or seminars are offered in certain health facilities in Uganda, they only last a day or a few hours (Muhwezi et al., 2014). In Nigeria, staff of public health institutions take part in more in-service training in healthcare waste management than in private health institutions. In addition, rural healthcare facilities have trained more staff in healthcare waste disposal than urban facilities. Similarly, district health facilities also trained more staff than health centres (Oyekale and Oyekale, 2017).
[bookmark: _Toc164163898]2.5.1.2 Inefficient enforcement of regulation
Efficient enforcement of regulations on the disposal of healthcare waste remains a problem. In China and India, certain departments have been given a clear mandate to manage healthcare waste, but monitoring and inspection are still insufficient. The bane of some institutions' management of healthcare waste is the feeling that inspection is not necessary. Most of the time, penalties for defaulters go unenforced (Dwivedi et al., 2009; Nie et al., 2014). Ineffective waste management laws are common practice in most developing countries (Ogawa, 2002). Invariably, most large healthcare institutions do not comply with rules and regulations, even when deadlines are set. In cities, this is made even worse by non-compliance with waste management laws (Ogawa, 2002; Dwivedi et al., 2009; Titto et al., 2012; Nie et al., 2014). Meanwhile, there is no regulation in Ethiopia that regulates only healthcare facilities for the proper disposal of healthcare waste (Yazie et al., 2019).
Regulatory guidelines for healthcare waste disposal in some facilities have comprehensive requirements for separation, handling, storage, transportation, and treatment, while other frameworks have minimal regulations. Compliance by healthcare facilities remains a major concern in many countries due to the lack of proper enforcement regimes. Furthermore, few regulations aim to minimise waste and prevent pollution (Titto et al., 2012). Meanwhile, the rules and regulations governing the disposal of healthcare waste have been published as required (Patil and Shekdar, 2001). In India, the authorities responsible for waste management lack sufficient power and commitment (Dwivedi et al., 2009). There is insufficient coordination between law enforcement agencies and regulators, which exercise functional control over all healthcare facilities (Verma, 2010; Nie et al., 2014).
[bookmark: _Toc164163899]2.5.1.3 Lack of management commitment / political neglect
A major problem hampering waste management in Ghana is the low level of commitment from both local and central governments. Waste management institutions need the support of state actors to provide them with the necessary logistics, utilities, and qualified personnel (particularly engineers, administrators, financial experts, and environmental health experts) to commendably perform their mandated tasks (Adipah, 2019). Additionally, there is little or no commitment from senior management to dealing with healthcare facility waste issues. Healthcare facility authorities, such as the government and private healthcare providers, have found a way to deal with the waste threat. Healthcare facility management has failed to initiate baseline survey research to collect data on waste levels, types, and points of generation within facilities (Athavale and Dhumale, 2010; Adipah, 2019). Meanwhile, budgetary allocations to government health centres are paltry, woefully inadequate, and erratic. This forces healthcare facilities to mix hazardous and infectious waste with general waste without segregation (Athavale and Dhumale, 2010; Verma, 2010).
[bookmark: _Toc164163900]2.5.2 Financial constraints
Douti et al. (2017) see municipal waste management facilities facing financial challenges. These difficulties mean that waste management institutes must revolutionise strategic economic instruments in order to find the necessary financial resources to fund waste management activities. Nie et al. (2014) emphasise that healthcare waste management is generally underfunded and that there is little funding for such activities in developing countries.
Financial allocation is very important for raising both capital and recurring expenses, such as funds to employ sufficient manpower, equipment, disinfectants, and medical equipment. Again, financial commitments are required to implement training and awareness programmes for health workers (Rao et al., 2004). It is estimated that healthcare facilities need between US$70 and US$93 to successfully dispose of one tonne of medical waste (Patil and Shekdar, 2001). In China, healthcare waste disposal center funds are generated through fees paid by healthcare institutions. These disposal centres have no other revenue streams for treating healthcare waste. Instead, they invest poorly in healthcare waste hardware and software infrastructure (Nie et al., 2014).
Dependence on national governments combined with the lack of financial autonomy of local government agencies is a barrier to fundraising (Onibokun and Kumuyi, 1999; Stringer, 2011). In addition, the cost of collecting and transporting healthcare waste is high in some locations. Most healthcare waste landfills are located very far from the point of origin of the waste. The inability of healthcare facilities to always fill waste trucks invariably reduces interest in transporting healthcare waste to disposal centres (Nie et al., 2014). Ogawa (2002) agreed with Nie et al. (2014) that user fee collection could be a panacea for the weak financial position of local governments.
[bookmark: _Toc164163901]2.5.3 Social constraints
There are social constraints that hinder waste management institutions and authorities (Douti et al., 2017). Some of these social factors that hamper healthcare waste management in developing countries include inadequate education and awareness, political interference, public perceptions of waste workers, and healthcare workers' attitudes towards waste management (Ogawa, 2002; Douti et al., 2017).
[bookmark: _Toc164163902]2.5.3.1 Limited awareness and knowledge
Awareness and knowledge of healthcare waste management practices are essential to ensuring proper waste management (Dwivedi et al., 2009; Mugabi and Chima, 2021), and the lack of adequate knowledge of healthcare waste is a major contributing factor to poor waste management (Awad and Al Bajari, 2018). The lack of awareness and knowledge is affecting ways to separate healthcare waste. The workers responsible for waste collection do not understand the health hazards of mixing hazardous waste with general waste due to their low educational background (Okyere-Hayford, 2016; Yazie et al., 2019). In Ghana, there is a growing perception that insufficient education about the importance of adequate sanitation leads to poor waste management practices (Yoada et al., 2014). It is very important that everyone is aware of the potential health risks and hazards of healthcare waste (Nie et al., 2014).
Again, public education, knowledge, and information about healthcare waste management are low (Nie et al., 2014). Awareness of healthcare waste management has been reported in numerous studies to be a major factor in poor healthcare waste management (Aksakal et al., 2011; Madhukumar and Ramesh, 2012). Typically, a study conducted in countries with economies in transition around the world found that around 45% of healthcare professionals had a good knowledge of how to properly manage healthcare waste. Results also indicated that they were sufficiently aware of healthcare waste disposal practices (Singh et al., 2021). Also in the city of Khulna, Bangladesh, the awareness level of respondents using safety equipment to protect themselves from diseases showed that 56% did not follow the safety precautions (Hasan and Rahman, 2018).
There is a general lack of knowledge and misconceptions about possible viable alternatives for the disposal of healthcare waste. These include the lack of technical capacity to implement sustainable methods of pollution prevention, waste minimization, and segregation (Titto et al., 2012). In China, the level of awareness among staff in healthcare institutions and departments about the ingredients of healthcare waste is not high, as the level of knowledge about regulations and laws was only 78.2% (Nie et al., 2014). Therefore, regular awareness programmes would help prevent the exposure of healthcare professionals to related hazards and risks. The necessary methods of educating the public may include proper labelling, poster display, and, in some cases, declaring the brand of medical equipment. Participation in regular training such as seminars and workshops is also important here (Dwivedi et al., 2009).
[bookmark: _Toc164163903]2.5.3.2 Lack of segregation practices
Limited data on the waste situation in Ghana is a major obstacle to waste management. The lack of data hampers the organisation and planning of waste management activities. For example, accurate data on waste composition and generation helps in developing appropriate waste management strategies (Adipah, 2019). Waste segregation helps keep non-hazardous waste from mixing with hazardous waste. The inability to segregate healthcare significantly mixes infectious with non-infectious waste, making the total volume of waste potentially infectious (Gupta and Boojh, 2006). Another development is the practice by waste handlers of mixing already separated waste, thereby eliminating the need for all separation (Athavale and Dhumale, 2010; Acheampong et al., 2015). However, waste segregation in healthcare facilities is poorly practiced from generation to disposal (Athavale and Dhumale, 2010; Okyere-Hayford, 2016). A strict segregation system coupled with pollution and waste minimization can significantly reduce the amount of healthcare waste requiring different treatment (Titto et al., 2012; Yazie et al., 2019). Therefore, the management of healthcare waste in Ghana risks cross-contamination due to the insufficient practice of thorough sorting at source (Adu et al., 2020). The lack of segregation of healthcare waste results in general waste being combined with hazardous waste in an improper waste stream (Mathur et al., 2012; Yazie et al., 2019).
[bookmark: _Toc164163904]2.5.3.3 Political interference
Waste management institutions complain of political biases in hiring staff, forcing them to hire individuals who lack the necessary professional qualifications, competencies, and skills and further preventing them from taking disciplinary action against underperforming workers (Douti et al., 2017; Yazie et al., 2019). Due to political interference, some political parties recruit staff for political gains and end up unnecessarily inflating the institution's workforce, further putting pressure on the scarce financial resources available (Henry et al., 2006).
[bookmark: _Toc164163905]2.5.3.4 Attitude of health workers towards wastes management
Healthcare workers do not consider the disposal of healthcare waste as part of their job description. Some of the workers show a bad attitude towards training and do not rush to follow the guidelines. Also, sometimes healthcare professionals do not want to practice segregation of healthcare waste into different components (Olaniyi et al., 2021). Furthermore, healthcare professionals take no steps to keep records of the amount of waste generated by the different units/wards in a regional hospital in Ghana. This has a strong impact on waste management planning and routine activities (Acheampong et al., 2015).
[bookmark: _Toc164163906]2.5.3.5 Lack of stocktaking of healthcare wastes 
According to Okyere-Hayford (2016), the absence of Waste Management Departments in hospitals leads to no documentation of waste quantity and type generation. MLGRD and EPA (2002) believe that proper documentation of waste quantities and types must be carried out in order to ensure that a good waste management plan, such as prompt evacuation, monitoring, and the design of infrastructure, is done. A study carried out by Yawson (2014) in Ghanaian hospitals suggests that there was no record-keeping on healthcare waste management practices. Similarly, Abor and Bouwer (2008) also found that in South Africa, hospitals did not keep an inventory of waste management practices. Meanwhile, WHO (2014) has underscored that the essence of keeping accurate data on waste management is to facilitate making informed decisions at management to ensure environmental and public health principles are strictly adhered to in hospitals. 
[bookmark: _Toc164163907]2.5.4 Technical constraints
Technical limitations affecting the waste management system include, but are not limited to, a lack of technical skills among municipal and government agency personnel, poor infrastructure, and insufficient technology and reliable data (Guerrero et al., 2012). This subsection of the review captures inadequate infrastructure facilities, lack of institutional arrangements, and lack of training of healthcare workers in handling healthcare waste.
[bookmark: _Toc164163908]2.5.4.1 Inadequate infrastructural facilities
In most developing countries, appropriate technology and infrastructure for the disposal of healthcare waste is limited, nonexistent, and, in some cases, very weak. Therefore, efforts to provide facilities for activities such as storage, collection, treatment, and disposal of healthcare waste have proved futile. There is now a lack of suitable sanitary landfills in disadvantaged areas. For example, healthcare waste is disposed of in open roadside bins, in low-lying areas, or in bodies of water. This leads to the spread of serious pathogens in water, air, and soil (Dwivedi et al., 2009; Titto et al., 2012). Public authorities must take steps to ensure the free delivery of colour-coded bags, routine daily collection of hazardous waste, safe transportation, and appropriate technologies for health waste disposal (Rao et al., 2004). Titto et al. (2012) believed that awareness-raising materials, toolkits, technical information, and other resources labelled in language appropriate for different categories of health workers are often unavailable. These developing countries either have insufficient or no training programmes at the national and local levels.
[bookmark: _Toc164163909]2.5.4.2 Lack of institutional arrangements
Studies have shown that most healthcare facilities lack either waste management committees or properly documented waste management and disposal policies (Athavale and Dhumale, 2010). Healthcare facilities have not made provisions for the proper disposal of healthcare waste. Healthcare facility authorities rely on the input of management and the active involvement of a few trained staff to manage healthcare waste by assisting with segregation, storage, collection, transportation, treatment, and disposal. In India, for example, the staff responsible for these activities are mainly ward nurses and some support staff (Verma, 2010). In addition, there are conflicts between health waste segregation and disposal methods. Some healthcare waste management workers see no need to separate waste as it ends up being mixed with other components at the facility prior to shredding, compression, and treatment and is thus seen as a waste of valuable time (Nie et al., 2014). Again, the establishment of waste management and environmental health departments is mandatory in all healthcare facilities. However, the lack of these facilities in healthcare facilities has hampered effective waste management, particularly at the University Hospital of Kwame Nkrumah University of Science and Technology, Kumasi (Okyere-Hayford, 2016).
[bookmark: _Toc164163910]2.6 Summary of Literature Review
A major problem with healthcare waste is the lack of data on the amount of waste generated in health facilities. Reviewing previous studies (see Ullah, 2010; Al Emad, 2011; Khan et al., 2019b), it was revealed that baseline data on healthcare waste generation in the region is unavailable. Therefore, this study would provide empirical data on the daily quantities of healthcare waste generated in hospitals in the region. Hence, this study focused on gathering data on healthcare waste quantities in 4 public hospitals from different locations and sizes at district, municipal, and regional levels to determine the quantities and compositions of healthcare waste.
In addition, previous studies have suggested the areas of knowledge, attitudes, and practices that health workers need to know to enable them to manage healthcare waste efficiently (Doylo et al., 2018). This current study also assessed the knowledge of recommended practices and attitudes towards healthcare waste management. The assessment also covered the environmental and human health impacts of current healthcare waste management practices, which have never been studied in the region. There are also studies (see Njiru et al., 2013) that suggest that nurses are better informed than other workers and doctors when it comes to dealing with healthcare waste. This particular study would identify the category of healthcare professionals who are more familiar with healthcare waste management practices than the rest of the region.
Furthermore, previous studies (see Hossain et al., 2011; Banu et al., 2015; Douti et al., 2017; WHO, 2018) have indicated that healthcare waste management is indeed bottlenecked. Ogawa (2002) classified these barriers as technical, institutional, financial, and social. The current study focuses on uncovering the most common bottlenecks faced by healthcare facilities in the region's healthcare waste management. This would help public health authorities take action to address the teething waste management problem.
Finally, some previous studies on healthcare waste management used either only qualitative techniques (such as observation and interviews) for data collection, analysis, and presentation (Ofosu and Wiafe, 2016) or quantitative techniques. However, this current research simultaneously used mixed methods that included both quantitative and qualitative techniques (such as interviews, questionnaire administration, and observation checklists) to collect, analyse, and interpret data.
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[bookmark: _Toc164163912]THEORETICAL AND CONCEPTUAL ISSUES
[bookmark: _Toc164163913]3.1 Introduction
Chapter three presents the theoretical and conceptual issues of the study. There are many theoretical concepts that could be employed in this thesis. However, the chapter reviewed literature on two concepts, namely, the Theory of Planned Behaviour and the Zero Waste Management Theory, which also formed the basis for the theoretical framework of the study.
[bookmark: _Toc164163914]3.2 Theory of Planned Behaviour
The Theory of Planned Behaviour (TPB) was a proposal made by Ajzen in 1985 in his own article entitled From Intentions to Actions: A Theory of Planned Behaviour. This theory was developed from the Theory of Reasoned Action by Martin Fishbein and Icek Ajzen (1985). The theory's position is that a person's behaviour is influenced by their intention, which also depends on a person's attitude. Again, intentions are influenced by perceived social pressure from peers, family, or groups to either perform an action or not. This is further determined by perceptions of a person's ability to perform behavioural tasks (Ajzen, 1991). The Theory of Reasoned Action (TRA) stated that people with positive attitudes would perform certain behaviours with higher intentions if their wives or husbands wanted them to, and they would be very likely to cause them to perform those behaviours (Sheppard et al., 1988; Akulume and Kiwanuka, 2016). Reasoned action theory has been criticised by Sheppard, Eagly and Chaiken, and Bagozzi and Yi on the grounds that behaviour is not primarily influenced by intentions but rather when a person is not in complete control of their behaviour (Wise et al., 2006).
The Theory of Propositional Control first clarified that behaviour cannot necessarily be influenced by reward or punishment, but rather that people form behavioural intentions in order to act in a certain way (Dulany, 1968; Ajzen, 2012). Therefore, Ajzen introduced the theory of planned behaviour with a new component called perceived behavioural control, which includes external and internal drivers that affect behaviour either directly or indirectly through intentions (Ajzen, 1985; Wise et al., 2006). According to Akulume and Kiwanuka (2016), the theory has been successfully used (Figure 3.1) in studying behaviours related to solid waste management, particularly in the areas of recycling, segregation, and designing interventions to maintain or change behaviours. However, the Theory of Planned Behaviour has not been used to study healthcare waste management, specifically to assess readiness to properly handle, segregate, store, treat, and recycle waste in the Region. Again, the theory was not used to assess the knowledge of health workers and design interventions for healthcare waste management practices in hospitals in the Region.
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[bookmark: _Toc164166201]Figure 3.1: Framework of the Theory of Planned Behaviour
Source: Ajzen (1985).
[bookmark: _Toc164163915]3.2.1 Criticisms against the Theory of Planned Behaviour 
The current structure of the theory of planned behaviour provides an avenue for adding more predictors, since their inclusion justifies the theoretical necessity of behavioural intention (Ajzen, 1991). However, the theory cautions against using predictors in the data collection process when gathering basic demographic data, not hinting at the importance of the Theory of Planned Behaviour in the context of other research (Ann, 2009). A major criticism of the theory of planned behaviour is the difficulty in predicting behaviour when choice or preference is not involved. It is even more difficult to predict behaviour when it comes to skills and resources (Eagly and Chaiken, 1993). Again, Boldero (1995) and Ajzen and Madden (1986) show that the theory of planned behaviour is insufficient to explain any waste management behaviour because the successful implementation of that activity largely depends on resources. Broadly speaking, Ajzen (1991) indicates that the action is less likely to take place until obstacles preventing it from being performed are removed.
[bookmark: _Toc164163916]3.2.2 Application of the Theory of Planned Behaviour to healthcare waste management
The theory of planned behaviour has been applied in previous studies, and its usefulness has been confirmed in waste segregation, disposal, recycling, waste minimization, and waste management in general (Davies and Morgan, 2008; Akulume and Kiwanuka, 2016; Strydom, 2018; Tweneboah-Koduah et al., 2019; Wu et al., 2022). The components of the theory of planned behaviour include behaviour, intention, perceived behavioural control, subjective norms, attitudes, moral obligations, and external variables. Therefore, the theory can be applied in the study by asking participants specific knowledge questions about waste management best practices, such as separation, storage, handling, treatment, disposal, and the design of interventions to improve waste management challenges. These questions would reveal the connection between the components of the theory of planned behaviour and the areas of waste management considered. A study by Wu et al. (2022) found three factors that positively affect waste management behaviour, namely personal norms, environmental knowledge, and perceived behavioural control.
[bookmark: _Toc164163917]3.2.2.1 Attitude and intention to engage in a particular behaviour
Attitude is an emotional attachment to an individual that determines whether a particular behaviour leads to negative or positive outcomes (Bezzina and Dimech, 2011). For an individual to exhibit good behaviour, it is always preceded by a positive attitude. Therefore, a positive attitude becomes the highest point for achieving behavioural outcomes (Rex et al., 2015). Previous studies have found that knowledge of action strategies is a significant predictor of favourable behaviour. Similarly, knowledge of the ecological footprints of waste was relatively significant in influencing favourable behaviour. For example, a healthcare worker's level of knowledge about the impact of waste pollution on human health and the environment would influence workers' beliefs about positive waste management behaviours (Wu et al., 2022). A study conducted to determine people's intention to adopt favourable behaviour found that attitude has a significant positive association with consistent behaviour (Rex et al., 2015).
[bookmark: _Toc164163918]3.2.2.2 Subjective norms and intention to engage in a certain behaviour
Subjective norms are always viewed as perceived social pressure to behave in a socially acceptable way (Azjen, 1991; Bezzina and Dimech, 2011). Perceived social pressures could come from friends, family, and social groups (Bortoleto et al., 2012). Rex et al. (2015) indicate that subjective norms were a significant predictor of intention to engage in household waste recycling and therefore have recommended the use of this concept for robust behavioural studies.
[bookmark: _Toc164163919]3.2.2.3 Perceived behavioural control and intention to engage in a certain behaviour
Perceived behavioural control is a person's perception of his or her ability to accomplish a behavioural task (Azjen, 1991). An individual's ability to perform a behaviour is primarily influenced by the convenience of performing an action such as waste sorting, disposal, or recycling. The worker may have a strong or weak moral obligation, but the personal norm is the sole determinant of recycling waste, regardless of the difficulty or ease (such as time, resources, or convenience) of doing so in the midst of challenges (Ajzen, 1991; Wu et al., 2022). One study examined the role of perceived behavioural control as a mediator inducing the relationship between personal norms and waste management behaviours. The interaction between personal norms and perceived behavioural control was found to have a positive and significant effect on waste management behaviour (Wu et al., 2022).
[bookmark: _Toc164163920]3.2.2.4 Relationship between intention and behaviour
According to Ajzen (1991), intention is the willingness, motivation, and effort that individuals expend to perform a certain behaviour. The Theory of Planned Behaviour theorises that there is a substantial and positive relationship between intention and behaviour. Intentions are always supported by steps to perform a behaviour. Thus, the stronger the intention, the greater the likelihood that the behaviour will be carried out (Gronhoj et al., 2012).
[bookmark: _Toc164163921]3.2.2.5 Relationship between demographic characteristics and behaviour
When collecting data within the framework of the Theory of Planned Behaviour, researchers would have to be careful that demographic characteristics (such as professional and academic qualifications, gender, social, and economic status) do not significantly influence the outcome of the research process in which different people are involved.
[bookmark: _Toc164163922]3.2.2.6 Relationship between moral obligation and behaviour
The term moral obligation is defined as an individual's view of the moral rightness or wrongness of a particular behaviour (Ajzen, 1991). The discourse above assumes that the theory of planned behaviour is an appropriate theory to study healthcare waste management practices in hospitals, particularly in relation to segregation, disposal, handling, treatment, and record-keeping of the composition and generation of waste.         
[bookmark: _Toc164163923]3.3 Zero Waste Management Theory
[bookmark: _Toc164163924]3.3.1 The concept of Zero Waste
In response to perceptions of the difficulty and failure associated with conventional waste management, the growing idea of zero waste comprises the theory, practice, and lessons learned by people, families, communities, corporations, and governmental organisations (Hannon and Zaman, 2018). The semi-philosophical concept of zero waste (Mauch, 2016) calls for innovative and unconventional approaches to waste management issues (Connett, 2013a). According to the Zero Waste Initiative of America (ZWIA), zero waste is defined as "the conservation of all resources through responsible production, consumption, reuse, and recovery of products, packaging, and materials without burning and discharges to land, water, or air that threaten the environment or human health." According to Hamid et al. (2020), it is a "holistic view of waste management that considers waste as a resource created during the short-term stage of the process of resource consumption. 
Paul Palmer initially used the phrase "zero waste" in the 1970s. Palmer, a chemist, founded the Zero Waste Institute in Vacaville, California, and served as its first director. Palmer, who advocated for zero waste, was more focused on scientific and economic considerations than ecological concerns (Palmer, 2004; LaBrecque et al., 2015; Mauch, 2016). Zero waste is still an idea that is being developed (Zaman, 2015).
Since the phrase was first used, it has gained popularity across America and is now accepted on a global scale as it develops (Zaman, 2015). Zero waste is a concept that has undergone numerous stages of development. For instance, in 1998, North Carolina, Seattle, and Washington, DC, all adopted zero waste as one of their guiding principles. In 1997, New Zealand founded the Zero Waste Trust to encourage waste reduction. The first zero waste summit took place in New Zealand in 2002, and in 2004, the Zero Waste International Alliance unveiled a working definition of zero waste. Finally, the United States launched the Zero Waste Business Council in 2012. The idea has already been put into practice in a number of nations, including India, South Africa, China, and New Zealand, provinces or states (namely North Carolina, Nova Scotia, Seattle, and California), and a range of companies (including Toyota, DuPont, and Fuji Xerox) (Matete and Trois, 2008; Connett, 2013b).
The idea was developed to address waste management issues in our communities. Its parameters cover the creation and application of waste management systems that integrate waste management and treatment in a variety of sectors. Because it calls for sustainable production and consumption, optimal recycling, and material resource recovery, policymakers have embraced the zero-waste idea. In the field of waste management, the idea is being used and understood in various ways (Zaman, 2015). The Zero Waste International Alliance views "zero waste" as an ideal that can inspire people to alter their lifestyles and practices to resemble sustainable natural cycles in which waste materials are transformed into resources (Song et al., 2015; Bogusz et al., 2021). The zero wastes concept improves product design and management, as well as the methods required to get rid of dangerous materials, large amounts of garbage, and other wastes without burning or burying them (Bogusz et al., 2021). Due to the fact that these entities involve several stakeholders, including both environmental and technical ones, the idea can be applied to businesses, communities, educational institutions, industrial sectors, and residences (Hamid et al., 2020).
By and large, a zero-waste lifestyle is one in which individuals are encouraged to produce little waste in order to prevent environmental pollution (Roux and Guiot, 2008). The philosophy advocates for waste prevention through sustainable design, consumption habits, and the best possible waste recovery rather than waste management through landfilling or incineration (Zaman, 2015). Zero waste, on the other hand, generally involves seven stages of the life cycle of a product, including the extraction and processing of resources, product design, manufacturing, consumption and waste generation, waste management, waste treatment, and disposal (Zaman, 2015).
[bookmark: _Toc164163925]3.3.2 The Zero Waste Debate
The combination of two terms, that is, “zero” and "waste,” triggers intellectual, creative, and pragmatic tensions, which must form the basis for debate and innovation in this emerging area of waste management (Hannon and Zaman, 2018). The diverse and growing body of international zero waste experience portrays it as if it is both an entirely new and alternative waste management model, which is interpreted as overlapping, extending, and synergetic with a general progression towards sustainable waste management practices (Hannon and Zaman, 2018). The zero waste proponents have been challenged by a Chinese philosopher; Tian Song, on the grounds that waste cannot be eliminated entirely through recycling and reuse. The concept of zero waste cannot be realised in the real world. More so, a complete recycling society would also mean that all products we use contain recycled materials. The main idea of recycling is to eliminate hazardous substances from products in order to protect the environment and humans; therefore, new materials should not contain legally unaccepted waste substances from the past. The goal of recycling waste is a narrow concept (Song et al., 2015; Mauch, 2016). Undoubtedly, there are benefits associated with the implementation of the zero-waste concept (see Table 3.1). These benefits have been grouped into community, economic and financial, environmental, and benefits for industries and their stakeholders.






[bookmark: _Toc164164116]Table 3.1: Benefits of implementing zero waste management
	Dimensions
	Variables 

	Benefits to the community
	Incentive for citizen commitment to help implement zero waste

	
	Changes in people’s lifestyle

	
	Minimisation of public health risks

	
	Increase in job offers

	Economic and financial benefits
	Cost reduction and consequent increase in the profits

	
	Prevention of costs of environmental restoration and losses related to process inefficiency

	
	Increase in profits from the sales of recycled materials

	
	Increase of income flow

	Benefits to the environment
	Reduction of waste generation and its negative impacts

	
	Extension of the useful life of sanitary landfills

	
	Reduction of the use of toxic materials in the products

	
	Increased environmental protection

	
	Reduction of the emission of greenhouse gases

	Benefits for industries and their stakeholders
	Improved efficiency and productivity

	
	Industrial symbiosis practices

	
	Incentive to the elaboration of a sustainable chain of suppliers

	
	Increment of companies’ competitive potential


 Source: Pietzsch et al. (2017)
That notwithstanding, there are challenges associated with the implementation of the zero-waste theory. These challenges of the zero-waste concept have been classified into macro, meso, and microenvironments. At the macro-environment level, the challenges confronting zero waste management are diverse and most especially include political, cultural, economic, and technological issues. The challenges at the meso and microenvironment levels are composed to cover the lack of understanding about zero waste, perception of high costs for implementation, total elimination or expressive reduction of waste generation, suppression of incineration and disposal in sanitary landfills, and lack of technical knowledge, proactivity, and leadership of the professionals involved (Pietzsch et al., 2017).
However, some factors are so critical and vital to the successful, effective, and efficient implementation of the zero-waste concept. The most important factors that should be given consideration include a change in the behaviour of citizens and consumption patterns in accordance with environmental needs (Zaman and Lehmann, 2013b). It is important to engage in environmental programmes, campaigns, and education to sensitise citizens, both adults and children, and inform them about the correct means to separate and dispose of waste (Zen et al., 2016; Silva et al., 2017). In addition, it is necessary to court the support of politicians and public administrators for the smooth implementation of the zero-waste concept (Deus et al., 2017). A public-private partnership must be in a manner that fosters effective cooperation among stakeholders and environmental actors to ensure the holistic implementation of zero waste (Pitkanen et al., 2016).
[bookmark: _Toc164163926]3.3.3 Linking theory to the study: the way forward
Globally, the generation of healthcare waste has been increasing at insurmountable levels. According to Zaman and Lehmann (2011) and Song et al. (2015), increasing waste generation is a result of urbanisation, economic growth, increasing consumption patterns, and parallel population growth rates. In the view of Song et al. (2015:199), “to prevent further depletion of global resources and sustainable consumption, a strategic waste management system would be required. One approach that has been suggested as a means of addressing these concerns is the concept of zero waste due to the potential environmental impact of waste." Therefore, the zero-waste concept necessitates waste categorisation and quantification as well as an assessment of the potential threats of current methods of healthcare waste management to human health and the environment.
Most of the waste generated is either incinerated or dumped at the landfill site. Therefore, managing waste in a sustainable way is quite a tedious task in developing countries. In this regard, zero waste can be achieved by collecting data on waste generation quantities, sensitising health workers for a change in behaviour, encouraging sustainable consumption patterns, minimising waste, and addressing waste management challenges. There are teething problems hindering healthcare facilities in managing healthcare waste, which must be unearthed to make sure waste is managed sustainably. In order to ensure sustainable management of waste, the design of zero waste strategies on a larger scale primarily must include environmental concerns, which incorporate other dynamic spheres such as social, political, economic, and technological aspects. Again, in designing zero-waste projects, a combination of tools, strategies, and methods of managing waste must entail affordable, regulatory, applicable, and effective principles geared towards environmental sustainability (Zaman and Lehmann, 2011; Song et al., 2015).
[bookmark: _Toc164163927]3.4 Chapter Summary
Chapter three discussed the theoretical and conceptual issues of the study. There were many theoretical and conceptual issues that could be addressed in this thesis. However, the chapter reviewed literature on two concepts. Basically, waste management is attitudinal, and a change in behaviour would bring about the needed results. Therefore, the Theory of Planned Behaviour and the Zero Waste Management Theory formed the basis for the theoretical framework of the study. The chapter looked at the concepts of the theories, linked the theories to the study, and identified the weaknesses of the theories and their applicability to the study. That notwithstanding, the synergy of both theories in one study intends to cause behavioural change, preach minimal healthcare waste production, encourage sustainable consumption patterns of medical supplies, and address challenges confronting healthcare waste management. Hence, the theories are interrelated and geared toward improving healthcare waste management practices.
 
 




[bookmark: _Toc164163928]CHAPTER FOUR
[bookmark: _Toc164163929]STUDY AREA AND METHODOLOGY
[bookmark: _Toc164163930]4.1 Introduction
Chapter four of the study presents a description of the study area and the research methodology. It looked at the philosophical underpinnings of the study such as the ontological and epistemological assumptions of healthcare waste management research. The study also discussed various techniques which included the research design, target population, sample size and sampling procedure, methods and tools of data collection, data analysis procedure and ethical considerations.
[bookmark: _Toc164163931]4.2 The Study area
Ghana has 16 administrative regions, and all have health facilities that generate waste. The Upper West is one of the 16 regions where waste is generated. The situation in the Upper West Region is grim because poor development has not attracted top-notch health workers despite continued population growth and health care facilities. As a result, the few health workers at posts in the Region are burdened with a workload that negatively impacts other sectors of health care, particularly waste management. For this reason, the region was deliberately chosen for this particular study to assess its healthcare waste disposal practices. The Region is located in the northwestern corner of Ghana (Figure 4.1) between 9.8◦ N and 11.0◦ N and 1.6◦ W and 3.0◦ W coordinates. It has a total landmass of about 18,476 km2, which accounts for 12.7% of the country's total land area. The Upper West Region is bordered by what is now the Savanna Region (part of the former Northern Region) to the south, Burkina Faso to the north and west, and the Upper East Region to the east (GSS, 2019a). The Region has a population of about 904,502, comprising 430,299 males, which constitutes 47.6%, and 451,756 females, representing 52.4%. The dominant religious groupings in the region comprised 45.8% of Christians, 45.1% of Muslims, and 6.2% of African Traditional Religion respectively (GSS, 2021). Figure 4.1 below shows a map of the study facilities in the Region.
 
 

[bookmark: _Toc164166202]Figure 4.1: Distribution of the study hospitals in the Region.
[bookmark: _Toc164163932]4.2.1 Health situation
The Upper West Region lacks vital social services, with rural communities disproportionately affected in terms of health and sanitation (GSS, 2014). The categories of health facilities that provide services to people in the area include health posts, clinics, and CHPS (22.4%), orthodox herbal clinics (17.2%), chemical stores (14.1%), and 7.3% of hospitals (Ghana Health Service, 2015). The region has 448 healthcare facilities, including one regional hospital, three district government hospitals, two Christian Health Association of Ghana hospitals, and three private hospitals. The rest includes 4 maternity hospitals, 5 polyclinics, 10 clinics, 72 health centres, and 319 CHPS compounds (Ghana Health Service, 2023). With a doctor-to-patient ratio of approximately 1:36,000 and an average delivery of 126 babies per midwife annually (Ministry of Health, 2014), the region also has low health workforce coverage. According to the Report of Round 6 of the Ghana Living Standard Survey, the essence of bringing health workers and services to rural communities through the CHPS compound concept to improve access to essential health care is defeated, as in almost 93.1% of the rural communities, there is no access to medical staff (Ghana Statistical Service, 2014).
[bookmark: _Toc164163933]4.2.2 Environmental characteristics
The Upper West Region has the Sudanese type of dry climate with about 21°C to 40°C temperatures (GSS, 2019b; GSS, 2020). The Region has a mean annual temperature of 32 °C, but a mean monthly temperature ranging between 36°C in March and 27°C in August. Relative humidity ranges between 70 and 90 percent during the wet season but comes to a low of 20 percent during the dry season (Ministry of Roads and Highways, 2021). The region has a single maximum rainfall season, beginning in May and ending in October. The annual precipitation ranges from 840 mm to 1400 mm, with irregular rainfall patterns, especially between June and September. The rainy season mostly peaks in August. Another major environmental concern is the Harmattan phenomenon, which reduces visibility as a result of dust and affects humidity in the area (GSS, 2019b; GSS, 2020). Waste management is constrained by inadequate funding from government agencies and private actors in the region. This is exacerbated by the ineffectiveness of stakeholders in discharging their duties, leading to incidences of pollution and sanitation-related diseases (Bukari et al., 2017).
[bookmark: _Toc164163934]4.2.3 Economic situation
The Upper West Region is predominantly an agrarian area. The region is located in the semi-arid Sudan savanna ecological zone, which relies hugely on rain-fed agriculture (USAID, 2017; EPA, 2015). The main economic activities in the Upper West Region include agriculture, weaving, shea butter processing, soap making, trading, pito brewing, dressmaking, and handicrafts, mostly being engaged in by women (Adams et al., 2016; Monney et al., 2013). About 80% of the population of the region works in the agriculture sector, of which more than half (42%) are women (GSS, 2019b). Farmers in the Upper West Region also rely heavily on the natural ecosystem to grow crops and rear livestock (Pienaah et al., 2023). The region is also very prone to poverty due to the heightened vulnerabilities of the residents as a result of failed government policies (USAID, 2017; EPA, 2015), with the region recording the highest poverty rate in Ghana. Nearly 90% of the population lives on less than one dollar a day (Adams et al., 2016). According to the 2015 Ghana Statistical Service data, poverty incidences in the region have hit the highest record, with less than USD203.87 per adult per year (Cooke et al., 2016).
[bookmark: _Toc164163935]4.3 Methodology
[bookmark: _Toc164163936]4.3.1 Philosophical underpinnings
The methodological approaches utilised in research, which encompass the techniques employed for data collection and the sources of such data, are closely related to the epistemological and ontological perspectives we hold concerning the nature of reality (Grix, 2004). The primary ontological viewpoints that have driven social science research are interpretivism and positivism (Guba and Lincoln, 1994; Grix, 2004; Bryman, 2001). The positivist stance posits that the social world exists independently of our knowledge of reality (Grix, 2004; Miller and Brewer, 2003). This perspective adheres to the positivist view of ontology, which asserts that reality is fixed and unchanging, and can be studied by researchers. Social scientists believe that positivism is closely linked to the principles of scientific methods (Denscombe, 2002). As a result, researchers who embrace the philosophy of positivism claim to employ concepts, methods, and rules of science to the study of societal phenomena (Grix, 2004).
According to epistemologists who follow a positivist assumption, the world is made known to us through our sense experiences, and people merely receive sense stimuli, contributing little to knowledge (Miller and Brewer, 2003). From a positivist standpoint, data gathered through our observations and experiences of the world, referred to as objective official statistics, can be used to either refute or confirm a theory (Miller and Brewer, 2003). This suggests that in social research, data aligned with the positivist stance are unbiased and free from interpretation by both the researcher and the researched. Intended for positivist purposes, the data possesses numerical value, assigning numbers to social phenomena as a measure (Creswell, 2003; Miller and Brewer, 2003). The numerical data are collected through techniques such as questionnaires, social surveys, and experiments, making the data from social phenomena precise and objective for human interpretation and meaningful construction (Miller and Brewer, 2003). 
In contrast to the positivist perspective of social reality, interpretivists see reality as socially constructed in meanings, values, and experiences that can be better understood through the interpretive abilities of our sensory observation and experience of the world (Grix, 2004; Robson, 1993; Bryman, 2004). For interpretivist researchers, data is obtained through the interpretation of situations and people's experiences of reality. This type of data is often referred to as soft data, which attempts to verbally uncover social phenomena (Grix, 2004; Bryman, 2004). The interpretivist paradigm contradicts the positivist research perspective by using research methods and data collection techniques that allow research subjects to interpret their personal experiences of the world, rather than the techniques used for positivist studies. The techniques for collecting interpretivist data include interviews, observations, audiovisual materials, and documents that generate data expressed in verbal content (Creswell, 2003).
[bookmark: _Toc164163937]4.3.2 Methodological approach
The study employed a pragmatic methodological research approach. The philosophical foundation of pragmatism embraces a plurality of methods (Kaushik and Walsh, 2019). Pragmatism leans towards the use of mixed methods (Morgan 2014). Pragmatism legitimises the paradigmatic use of a fusion of qualitative and quantitative methods of data collection, assumptions, approaches, and analysis in research (Creswell, 2014; Maarouf, 2019). According to Mitchell (2018), using mixed methods leads to the best understanding and explanation of the phenomenon under study. 
Any researcher using mixed methods must be able to draw conclusions from both quantitative and qualitative approaches (Creswell, 2009). According to some researchers, there is a fundamental difference between positivism and constructionism. This is because researchers who adhere to one ontological stance adopt a different epistemological paradigm and research methodology than those who adhere to the other, which results in different epistemological indicators of the same societal phenomena (Robson, 1993; Denscombe, 2002). There are epistemological divisions between qualitative and quantitative research perspectives due to a significant ontological difference between positivism and interpretivism. Whereas constructivist beliefs underpin qualitative research, positivist principles underpin social science investigations in quantitative research (Bryman, 2001; Denscombe, 2002).
In quantitative social research, numerical measurements are the primary means of assessing phenomena (Grix, 2004). This structured approach aims to establish relationships between variables and generalise findings to provide insight into the characteristics of social life (Miller and Brewer, 2003; Grix, 2004). The deductive nature of quantitative research makes it useful for testing theories, making predictions, and identifying patterns (Miller and Brewer, 2003). On the other hand, qualitative research is characterised by a flexibility that aligns with the interpretivist philosophical tradition and employs techniques such as participant observation and interviews to investigate phenomena in-depth (Grix, 2004). Qualitative researchers often analyse data within its cultural and social context over time, as noted by Holloway (1997).
Despite the unique strengths of both approaches, some researchers argue against the use of qualitative research due to its smaller scale and non-representative nature, which can limit the generalisability of findings (Grix, 2004). Additionally, personal opinions and biases can compromise researchers' objectivity, leading to criticism of qualitative research as unscientific and manipulative (Preece, 1998; Grix, 2004; Bryman, 2004). Despite these criticisms, both quantitative and qualitative approaches hold intrinsic value in social science research (Preece, 1998).
Despite the strengths of quantitative research, it has also been criticized on multiple platforms. One of these criticisms of quantitative research is that it is reductionist, half-understood, and open to manipulation in other forms (Preece, 1998). Again, this can lead to neglecting cultural and social dimensions of the variables being measured over dependence on quantitative techniques (Grix, 2004). Some critics have pointed out that no researcher can completely isolate himself from any type of research, therefore quantitative research is not valued as it would suggest (Silverman, 2000; Grix, 2004). Numerical value of behavioural phenomena of human action in quantitative research is problematic (Bryman, 2004; Grix, 2004. It is clear that researchers belonging to different methodological orientations accuse each other of truth-biasing (Baabereyir, 2009).
[bookmark: _Toc164163938]4.3.3 Linking the different methodological stances
From the above methodological debate, a fusion of two opposing methods in a single study would neutralise their limitations. However, combining two approaches is a challenging task owing to the different epistemological and ontological focus of both research strategies (Blaikie, 2000). In the view of Guba and Lincoln (1985), blending the two strategies is unsuitable and represents the inability to identify the dissimilarities between a paradigm and a method. They further indicated that data collection methods lean towards the approach they are commonly associated with, which makes the combination of different methods inappropriate.
In contrast to the perspective expressed above, some researchers highlight the benefits of combining these two approaches despite their differing epistemological foundations (Grix, 2004; Bryman, 2004). Bryman (2004) argued that methods should be viewed as mere data collection tools rather than being aligned with ontological and epistemological philosophies. He further suggested that these methods should be seen as having complementary strengths and the capacity to be integrated into another's package. Denzin (1989) emphasized that data can be collected from various sources, methods, theories, and investigators in social research. Robson (1993) clarified that there is no rule that requires the application of only one research method in an investigation. In his view, using multiple techniques in a single research project can have numerous advantages. Baabereyir (2009) explicitly explained the necessity of using mixed techniques to complement research efforts in a single inquiry into social phenomena. Grix (2004) advised social research scientists to employ more than one technique in studying social phenomena to acquire reliable data and reduce potential bias in their findings.
The choice of a mixed-methods approach was deemed appropriate in light of the subject matter and its requirements, as the researcher needed to draw on various data sources. Consequently, quantitative and qualitative techniques were combined to gather data on healthcare waste management practices, using tools such as interview guides, checklists, a healthcare waste assessment form, and questionnaires. Employing a mixed-methods approach in a research study offers several advantages. One of the primary reasons for collecting data from different sources is that no single method or technique can fully capture all the necessary details of a study. Additionally, using mixed methods helps verify the validity and credibility of data collected using different methods and from various sources (Denzin, 1989). Furthermore, Bryman (2004) emphasizes that combining different methods in a single study enhances the researcher's claim to the validity of their conclusions for mutual confirmation.
Examining the research questions from different angles is crucial for gaining a better understanding of healthcare waste management practices in the Upper West Region. In this study, a combination of quantitative and qualitative methods was deemed the most appropriate approach to achieve this goal. Bryman (2004) highlights that whilst quantitative research focuses on the researcher's perspective, qualitative research involves viewing the object of study through the eyes and mind of the person being studied. By employing a mixed-methods approach, this study reveals the perspectives of key stakeholders and the researcher's own perspective in the field of healthcare waste management. Ultimately, a mixed-methods approach is well-suited for obtaining detailed information from various levels of participants. By and large, without a mixed-methods approach, the over-dependence on a single technique for data collection could result in the loss of important information.
[bookmark: _Toc164163939]4.3.4 Research design
From the discussion in subsection 4.3.2, both positivist assumptions and constructionist suppositions would be suitable for this study. Hence, the research design was a mixed-methods study that employed a concurrent triangulation approach. In concurrent triangulation design, the researcher simultaneously collects both qualitative and quantitative data for the purposes of determining convergence, differences, and, in some cases, combining the two databases (Morgan, 1998). The concurrent triangulation approach uses different qualitative and quantitative techniques to separately gather data to complement the weaknesses and strengths inherent within the individual methods. The essence of using the concurrent triangulation method in this investigation is to have a good complement of the views of the respondents. Quantitative statistical data was provided before paraphrasing and directly quoting qualitative data to support or discredit the quantitative data. The study required data from various health workers involved in the handling of healthcare waste, such as administrators, doctors, laboratory technicians, nurses, orderlies, and dispensary technicians and pharmacies.
[bookmark: _Toc164163940]4.3.5 Sources of Data
The study relied mainly on primary data collected through interviews, questionnaire surveys, waste measurement and personal observations. According to Adams et al. (2007), primary data sources include conducting new surveys aimed at gathering information at different stages of the research process. This process can include observations, experiments, interviews and surveys. Samples of healthcare waste were collected at the unit/wards for characterization and quantification. These were collected during the facility's waste collection hours, specifically mornings and evenings of Monday through Friday for three consecutive months. A scale was provided for weighing healthcare waste generated at the hospital. However, these security boxes were weighed and logged prior to the actual weighing of the waste materials.
[bookmark: _Toc164163941]4.3.6 Target Population
The target populations for this study were health workers in the Upper West Region. These personnel were sampled from public hospitals operating in the Region. Therefore, the target population of the study mainly included Municipal and District Directors of Health, Environmental Protection Agency, Environmental Health Officers, Waste Management Departments of the various Wa Municipal Assembly, administrators, doctors, biomedical scientists, physician assistants, nurses, laboratory technicians, waste workers, and pharmacists and dispensary technicians.
[bookmark: _Toc164163942]4.3.7 Sample Size and Sampling Procedure
[bookmark: _Toc164163943]4.3.7.1 Sample size determination 
The choice of formula for determining sample size is mostly informed by many factors, including time, purpose of research, design, target population, and availability of resources. Therefore, in determining the sample size for this study, Yamane’s (1967) formula was used in scientifically determining the sample size out of 1,182 health workers. 1,182 is the total of all categories of health workers who formed the sample frame in the four selected public hospitals in the region. The formula states that:  [image: ] where n = sample size, N = sample frame (1182) and “e” represented the margin of error which is 0.05 with confidence level of 95%. By substituting n =  [image: ]into the formula, n=400. The sample size, n=400 was proportionally apportioned among the selected hospitals in the Region (Table 4.1).
           Upper West Regional Hospital =           375 x 400 = 127
                                                                         1182
Wa Municipal Hospital =                     450 x 400 = 152
                                                             1182	
           Tumu Municipal Hospital =                 192 x 400 = 65
                                                             1182
           Gwollu District Hospital =                   165 x 400 = 56
                                                             1182


[bookmark: _Toc164164117]Table 4.1: Proportional distribution of sample size
	S/N
	Name of Hospital
	No. of Health Workers
	Sample Size

	01
	Upper West Regional Hospital
	375
	127

	02
	Wa Municipal Hospital
	450
	152

	03
	Tumu Municipal Hospital
	192
	65

	04
	Gwollu District Hospital
	165
	56

	05
	Total
	1182
	400


Source: Author’s Construct, 2022
[bookmark: _Toc164163944]4.3.7.2 Sampling procedure
A multi-stage cluster sample was used to select the health workers. A multi-stage sampling procedure was used to select the four public hospitals, wards, units, departments, and health workers in the Region. According to Adams et al. (2007), the multi-stage sampling technique is purposely used for large sample surveys and involves clusters with heterogeneity in between and homogeneity within. All public hospitals in the Region that have the capacity to admit patients were within the sample frame. These facilities were given specific numbers, and with the help of the Random Number Generator on an Android phone, four of the facilities were selected for the study, namely, Gwollu District Hospital, Wa Municipal Hospital, Tumu Municipal Hospital, and Upper West Regional Hospital. Again, the various departments of the health facilities were assigned numbers, and a Random Number Generator was used to sample six units and/or departments. Through this sampling procedure, the children's ward, outpatient departments, laboratory units, labour, and female and male surgical wards of the hospitals were selected for the study. The data required and gathered from the wards were basically the quantification and categorisation of waste per day. Meanwhile, staff who participated in the study by responding to the questionnaires were also selected using the Random Number Generator with the help of the staff attendance registers of the various hospitals. 
The study also employed purposive sampling techniques to select District and Municipal Environmental Health Officers and Administrators and Environmental Protection Agency for key informant interviews in the study administrative areas (see Table 4.2). The selected officers were interviewed on waste quantities and composition, knowledge of best practices, implications of current wastes management practices and challenges confronting health authorities in healthcare wastes management.
	S/N
	Designation of Officer
	Administrative Area
	No. of Officer(s)

	01
	Municipal and District Environmental Health Officers
	Upper West Region, Wa Municipality, Sissala East Municipality, Sissala West District
	4

	02
	Environmental Protection Agency
	Upper West Region
	1

	03
	Administrators
	All Hospitals
	4

	04
	WMD
	Wa Municipal
	1

	     TOTAL
	10


[bookmark: _Toc164164118]Table 4.2: Number of respondents of key informants
Source: Author’s Construct, 2022
[bookmark: _Toc164163945]4.3.8 Methods of data collection
After critically examining the research questions and the nature of the data required for the analysis, it was prudent to combine both quantitative and qualitative approaches to data collection for this study. It became evident that some of the data needed were of a quantitative nature and could at best be collected via questionnaires and waste measurement, while the qualitative data could also be collected through interviews. In addition, some aspects of the data lend themselves to physical observation and field inspection through transect walks. The study therefore used semi-structured questionnaires, interviews and field observations to enhance the strengths and quality of the study.
[bookmark: _Toc164163946]4.3.8.1 Questionnaire administration
The questionnaire is one of the most popular tools for collecting data in research. It is considered easy to design by many researchers, although evidence does not support this analogy. These must reflect the designers' perception of the world. The questionnaire must capture participants' interest, perceptions, and values ​​(Gray, 2004). According to Gilham (2000), the popularity of questionnaires may depend on some of their inherent advantages. For example, the questionnaire allows for a rapid flow of data from many people, it can be completed at a time and place that suits respondents, the anonymity of respondents is guaranteed, and the cost is low both in time and money, since questionnaires are sent to hundreds or even thousands of respondents at a relatively low cost. However, it must be admitted that questionnaires also have their drawbacks. For example, if the questionnaire is too long, the response rate can be depressingly low. Again, there is no way to clarify unclear or poorly-conceived answers. Finally, respondents can provide inaccurate answers without the researcher noticing.
[bookmark: _Toc164163947]4.3.8.2 Interviews
According to Gray (2004), an interview is a conversation between people, in which a person takes on the role of the researcher always with a set of written questions that the researcher asks in a structured and methodical manner. Arksey and Knight (1999) also stated that interviews are a powerful tool to help people make explicit things that have hitherto been implicit, to articulate their tacit perceptions, feelings, and understandings. The key stakeholders were adequately informed through introductory letters outlining my intentions, areas to be covered, the nature of the data required and the conduct of interviews with them. The potential interviewees provided me with their details such as title, rank, contact number/email and institution name prior to the chosen date, time and location of the interviews. The potential interviewees were called daily before the scheduled interview. Even a few hours before the interview date, calls were made again to determine the possibility or the opposite of the interview. Others have had to reschedule their interviews due to other equally important meetings. The interviewer always came very early before the agreed time for the interviews. The interviewer greeted the interviewees and briefly explained the essence of the meeting while patiently waiting for the participant to prepare. Again, ethical issues such as confidentiality and anonymity were considered and they were assured that this was a deliberate academic exercise. Respondents were asked for permission to combine the audio recording and writing down brief notes of the interview. At the end of the interview, before leaving, the researcher thanked the interviewees.
[bookmark: _Toc164163948]4.3.8.3 Observation
According to Gray (2004), observation involves looking systematically at people's actions and recording, analyzing, and interpreting their behaviour. It is a multifaceted combination of senses (smell, sight, touch, hearing and even taste) and perception. Miller and Brewer (2003) have classified observation into unobtrusive and participatory observation based on the investigator's level of involvement, which also leads to another category of covert and overt observation based on the level of awareness of being studied. Observation was used in the study to acquire firsthand information on healthcare waste management in the selected hospitals. This was carried out in the wards, units, departments, and waste treatment infrastructure. It was executed by taking transect walks around the facilities. This was carried out five times on planned observation visits and during other visits, specifically; to collect data on waste quantities.
[bookmark: _Toc164163949]4.3.8.4 Measurement of healthcare waste generated
Healthcare waste generated in all the six selected wards / units / departments of the four public hospitals were weighed in kilograms using a dial spring scale and recorded daily on a template from Monday to Friday for three months. The wastes were classified into general, sharps, infectious and pathological according to the type of wastes generated in the ward / unit / department. At this point, colour coded bins were used as major receptacles in the wards for segregated wastes. Each ward was given a template which was known as Healthcare Waste Assessment Form for the daily recording of weighed wastes.
[bookmark: _Toc164163950]4.3.9 Tools for data collection
The tools for data collection in this study included questionnaire, interview guide, observation checklists and a template for daily stocktaking of waste quantities.
[bookmark: _Toc164163951]4.3.9.1 Questionnaires
The questionnaire was intended to be an appropriate tool for collecting standard information about the participating healthcare institutions and individuals. The questionnaire was divided into five sections, which collected respondents' personal information, waste quantity and composition, knowledge of recommended healthcare waste management practices, implications of current healthcare waste management practices on human and the environment, and challenges of healthcare waste management. The essence was to collect data appropriately and systematically from health workers. The instrument was semi-structured, containing both closed and open-ended questions with little explanation needed to support their response options to the healthcare waste situation in their facilities. The closed-ended questions asked participants to choose between alternative answers, while the open-ended questions gave respondents the opportunity to provide detailed information about the situation. The target group included healthcare workers such as doctors, waste collectors, nurses, laboratory technicians and pharmacy technicians.
The reliability and validity of the instrument was also tested. In order to achieve reliability and validity of the questionnaire, the instrument was carefully designed to match with the research objectives of the study. The initial draft alongside with the research proposal was given to two colleagues and my supervisors for review. This was in consonance with the “inter-judge reliability” position of Gray (2004), which says that “reliability can be measured by giving the data to another trainer or evaluator to see if they reach similar conclusions”. The instrument was tested in a polyclinic in the region which has similar characteristics as a hospital that was not sampled for the study. The outcomes of the piloted study revealed two major issues; (a) the questionnaire was well constructed and could easily be understood, and (b) the results also revealed that the instrument was relevant and evidently addressed the issues of the study. According to Gillham (2000) piloting more than half of the questions than you need will make it possible for unreliable and confusing questions to be discarded before starting the final phase of questionnaire administration. The piloting phase of the questionnaire administration must focus on;
· Instructions given to respondents.
· Style and wording of any accompanying letter.
· Content of face-sheet data, that is, respondents’ names, addresses, etc.
· Formality or informality of the questionnaire in terms of tone or presentation,
· Length of the questionnaire.
· Sequence of questions.
· Quality of individual questions in terms of whether they are understood and answered in a way that was intended.
· Scales and question format used, for example, Likert scales, Yes/No responses.

The questionnaires were administered to the respondents with the help of field assistants. Fortunately, healthcare facilities have information on the numbers and categories of people working in the facilities. These categories of workers were identified and properly selected for adequate representation in the target population in the study. Respondents were given questionnaires, which in some cases were given sufficient time to complete. While in other situations, the research staff had to wait patiently for the respondents to finish filling out the questionnaires based on the latter's instructions. There have also been cases where some potential interviewees declined and were replaced by other staff at the facilities. The field assistants arranged return visits with respondents to collect the completed questionnaires. Despite the numerous benefits associated with using questionnaires, it is not without its pitfalls in the data collection process. A major disadvantage is the inability to determine whether the questionnaires were completed by the intended respondents. In this case, this was minimally reduced as some respondents completed the questionnaires in the presence of the field assistants and the researcher.
[bookmark: _Toc164163952]4.3.9.2 Interviews guide
Interview guides are powerful tools for data collection. The interview guides were developed according to objectives of the study. The interview guide was partitioned into appropriate sections to deal with the multitude of waste management concerns. The interview guide consisted of five sections, namely background information, waste generation and composition, knowledge of recommended practices of healthcare waste management, implications of current waste management practices, and challenges of healthcare waste management. These bothered the objectives of the study. Also, the interview guide solicited expert opinions and hardcore facts from health services administrators, district and municipal environmental health officers, and municipal and district directors of health and environmental protection agencies. The interview guide consisted of 45 items, with each interview section lasting for about one and a half hours on average.
The validity and reliability of the interview guide depended on the issues arising from the study's objectives. In addition, the interview guide was given to two of my research colleagues for review and comment on its content and structure. It was then handed over to my supervisors, whose useful comments greatly improved the content and structure of the interview guide. The interview guide was piloted in a facility comparable to the surveyed facilities in terms of outpatient size and attendance, and the feedback was that stakeholders could easily understand the questions. The interview guide was reliable because it obtained the required type of data with the stated research goals of the study.
[bookmark: _Toc164163953]4.3.9.3 Observation checklist
Observation checklist is a resourceful tool for data collection in research studies. This is particularly relevant in healthcare waste management because observation checklist lends itself to field investigations and observations. These checklists included adhering to management protocols such as waste generation, segregation, collection, storage, transportation and disposal according to standard procedures. The remainder includes staff knowledge of recommended practices, availability of equipment and other facilities to support healthcare waste management. Personal observation was supported by a checklist of transect walks and photographs were taken to identify first-hand healthcare waste management practices and their limitations. Field observations were generally participatory and unobtrusive. At one point, participants were aware that they were being watched and photographed, while other times observations were being made discreetly. The checklist was divided into four sections, comprising waste generation and composition, knowledge of recommended waste management practices, implications of current waste management practices on human health and environment and challenges of healthcare waste management in health facilities.
[bookmark: _Toc164163954]4.3.9.4 Healthcare waste assessment form
The healthcare waste was assessed using healthcare waste assessment form. The instrument for healthcare waste assessment is a universally accepted one which was adopted from World Health Organisation. The assessment form could be used for all forms of wastes be it liquid or solid. The preliminary information on the form required the name of hospital, district, and week of assessment, location of facility especially town / village, month and region. The assessment form further captured waste collection point, waste category and the quantity of waste generated per day in kilograms from Monday to Friday.
[bookmark: _Toc164163955]4.4 Data analysis
Data analysis procedures were done in two different ways. These different data analysis techniques included quantitative and qualitative procedures.
[bookmark: _Toc164163956]4.4.1 Quantitative data analysis
Waste generation data from the healthcare waste assessment forms were entered into Microsoft Excel to organize waste by type, source, and average waste levels across wards on a daily/weekly/monthly basis. Quantitative data from the questionnaire were collected, cleaned, and coded before being entered into the SPSS version (24). However, the data that was entered and analysed using SPSS was displayed in line graphs, and pie and bar charts through Microsoft Excel. The SPSS was used to carry out percentages, cross tabulations and chi square test on objectives which bordered on knowledge of best healthcare waste management practices, the impact of healthcare waste management practices on human health and the environment, and challenges faced by the healthcare waste management institutions. According to Gerber and Finn (2005) SPSS is a multipurpose computer package that can be used in performing a variety of statistical functions.
[bookmark: _Toc164163957]4.4.2 Qualitative data analysis
On the other hand, content analysis has been used to analyse qualitative data. Participants' responses were transcribed, translated and coded according to the type of respondent and grouped under themes such as composition and quantities of healthcare waste generated, knowledge level of recommended waste management practices, human health and environment related implications of current waste management practices and challenges of healthcare waste management, based on the research objectives. These responses were directly quoted and manually paraphrased by summarising participants' views to support percentages, cross tabulations and chi-squares from the quantitative data where appropriate. Content analysis was used to analyse data collected from interviews and personal observation on issues such as composition and amounts of waste generated, impacts of current healthcare waste management practices on human health and the environment, and challenges impeding healthcare waste management.
[bookmark: _Toc164163958]4.5 Ethical considerations
According to Leedy and Ormrod (2010), ethical considerations must be given due attention when dealing with living beings that have the capacity to think, experience and feel, which is the psychological or physical implications of our research. Babbie (2005) points out that anyone conducting social science studies needs to be aware of the general consensus about what constitutes the proper and improper conduct of scientific inquiry. For ethical reasons, prior approval was obtained from the Regional, Municipal, and District Health Directorates before beginning this research. The institutions selected for this study were given an introductory letter from the university. This was to inform the participants of the intention and the type of data required, the purpose of the research and to assure them of the utmost confidentiality of their identities and their answers. Again, participants' consent was obtained, in clear language, before accepting their responses. Some participants were also informed in advance about the requirements and dangers as they will come into contact with waste products containing harmful components.
[bookmark: _Toc164163959]4.6 Chapter Summary	
Chapter four of the study described the study area and discussed the research methodology. It also looked at the philosophical assumptions of the study in relation to the ontological and epistemological underpinnings of healthcare waste management research. Finally, the study discussed various techniques which included the research design, target population, sample size and sampling procedure, methods and tools of data collection, data analysis procedure and ethical issues.















[bookmark: _Toc164163960]CHAPTER FIVE
[bookmark: _Toc164163961]COMPOSITION AND QUANTIFICATION OF HEALTHCARE WASTES
[bookmark: _Toc164163962]5.1 Introduction
Chapter five present findings on the current situation of the compositions and quantities of healthcare wastes generated among the six sampled wards/units in the selected public hospitals. The findings presented were based on 393 out of 400 questionnaires retrieved from the study participants. Some of the participants who initially agreed to respond to the questionnaires either went on casual leave or could not account for the instruments. The response rate was about 98% which was fairly good and permissible within research ethics.
[bookmark: _Toc164163963]5.2 Composition of Healthcare Waste
According to the findings on the composition of healthcare wastes, the daily production of various types of healthcare waste from six randomly chosen wards/units occurred in the course of the study. The research showed that the institutions that were chosen produced waste that was both hazardous and non-hazardous. The study revealed that the hospitals generated general (non-hazardous) waste. Basically, these were wastes that were not contaminated through contact with infected patients, substances, or equipment. Examples of waste generated under general waste included paper, plastics, cardboard, glasses, food surpluses, and used clothes. Meanwhile, sharps, infectious, and pathological wastes were considered hazardous waste. Blades, knives, needles, infusion sets, and broken glasses were among the sharp waste produced by hospitals. Additionally, swabs, cotton, bandages, gloves, nose masks, birth mats, and bed linings made up the infectious waste produced in the chosen hospitals, whereas body parts, organs, and tissue (like placentas) made up the pathological waste. The Zero Waste Theory advocates that waste composition is an approach to addressing potential environmental impacts of healthcare wastes, as the potency of the risks of the various wastes would be placed in their rightful components (Song et al., 2015).
Figure 5.1 displays a variety of responses from healthcare professionals regarding the make-up of the waste produced in the respective wards or units they deal with. The study showed that 73% (285 of 393) of the respondents said their wards, units, or departments produced general waste. Additionally, the study showed that 71% (278 of 393) of the respondents claimed that sharps were produced in the wards. The study revealed that three major categories of waste were generated in the hospitals, which include general, sharps, and infectious wastes, whilst the quantities of radioactive, pathological, chemical, and pharmaceutical wastes were quite infinitesimal. A hospital administrator stated in a key informant interview that:
We generate all the kinds of medical wastes you think of but let me be specific, we generate sharps, infectious, pathological and general wastes every day in this hospital.

[bookmark: _Toc164166203]Figure 5.1: Composition of healthcare wastes in the selected hospitals
Source: The Author, 2022
[bookmark: _Toc164163964]5.3 Quantity of Healthcare Wastes generated in Healthcare Facilities
The study sought to find out whether healthcare waste quantification was being done prior to the research study. Zaman and Lehmann (2011) and Song et al. (2015) indicated that the Zero Waste Theory requires that in sustainably managing and addressing waste management challenges, routine stocktaking of waste generation quantities must be undertaken. The study revealed that 43% (169 of 393) of the respondents indicated they were quantifying healthcare waste in the health facilities, 23% (91 of 393) were indifferent, and 34% (133 of 393) indicated they were not quantifying healthcare waste (Figure 5.2). Meanwhile, personal observation also showed contrary information that waste quantification was not part of the waste management schedules, thus confirming the position of the 133 respondents, who indicated that none of the selected public hospitals was engaged in healthcare waste quantification prior to this study. The administrators of the various hospitals also confirmed that hospitals were not engaged in the quantification of healthcare waste generated in the facilities. This finding was contrary to the Ministry of Health (2006) policy guidelines, which made it mandatory for all health facilities to keep records of estimates of healthcare waste generation.

[bookmark: _Toc164166204]Figure 5.2: Views of respondents about quantification of healthcare waste
Source: The Author, 2022.
However, when the respondents were asked whether they keep records of the waste they quantify, 252 (64% of 393), representing a vast majority of them, indicated they do not keep records of the waste quantification. Although 57 (15%) indicated they keep records of waste quantification, no traces of such records were readily available for scrutiny (see Table 5.1 for details). Some management staff stated that they do not have human resource personnel and equipment to engage in the daily quantification exercise of all waste materials generated in the hospitals.


[bookmark: _Toc164164119]Table 5.1: Record keeping of healthcare wastes
	Do you keep records of wastes 
in your department
	Frequency
	Percentage (%)

	Maintenance of records
	57
	15.0

	No records
	252
	64.0

	Not sure
	84
	21.0

	Total
	393
	100.0


Source: The Author, 2022.
The study revealed that 289 (73.5%) respondents chose the use of disposable items as the major factor influencing healthcare waste generation in their facilities (Figure 5.3). Surprisingly, only 35 (8.9%) respondents believed that the use of health insurance contributed to healthcare waste generation. The introduction of the National Healthcare Insurance Scheme (NHIS) into health care delivery in Ghana has made access to some medications and services virtually free. This serves as bait for financially unstable clients and patients to patronise hospitals for medical attention despite their dire financial situation (Figure 5.3).

[bookmark: _Toc164166205]Figure 5.3: Factors affecting the generation of healthcare wastes.
Source: The Author, 2022.
The unavailability of records of quantities of healthcare waste in the hospital necessitated daily stocktaking to ascertain the volumes of waste churned out within the three-month study period. From Figure 5.4, the total quantity of healthcare waste generated within the twelve-week period in the six wards or units of the four selected hospitals amounted to 24,722.9kg. This covered all waste categories, specifically infectious, sharps, general, and pathological wastes, measured in the six sampled wards and units. The Upper West Regional Hospital alone generated more than half (13,977.2kg) of the healthcare waste generated between September and November 2022, whilst Gwollu District Hospital generated the least quantity (1,752.4kg) of healthcare waste within the twelve-week period.
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[bookmark: _Toc164166206]Figure 5.4: Quantity of the types of healthcare wastes generated between September and November, 2022.
Source: The Author, 2022.
[bookmark: _Toc164163965]5.3.1 Non-Hazardous Waste
The findings revealed that general waste is only one category of non-hazardous waste generated in the six selected wards or units among the four public hospitals. Details of the general waste categories are discussed in the next subsection.
[bookmark: _Toc164163966]5.3.1.1 Amount of healthcare general waste generated
The findings revealed that huge volumes of waste generated within the twelve-week period in the six sampled wards and units constituted general waste. This includes waste categories such as paper, plastics, cardboard, food, bottles, metals, and glasses. From Figure 5.5, about 13,089.2kg (53% of the 24,722.9kg) of the waste generated was healthcare general waste, whilst the remaining 11,633.7kg (47% of 24,722.9kg) constituted hazardous waste. This finding differs from the findings of a study conducted in four government hospitals in Sana’a City, Yemen, which put general waste at 74% and hazardous waste at 26% (Alwabr et al., 2016). However, a similar finding in a study conducted by Oduro-Kwarteng et al. (2021) in Kumasi, Ghana, recorded a general healthcare waste composition of 50.35% whilst hazardous wastes constituted 49.65%. These findings are at variance with the World Health Organisation's (WHO) standard of 85% for general wastes and 15% for hazardous wastes. This implies that healthcare facilities in the Upper West Region generate huge volumes of hazardous waste within the waste stream, which requires modern infrastructure, skilled labour, and financial resources to manage, thus putting a huge financial burden on management.
Out of the 13,089.2kg of general waste generated within the twelve-week period, 4,564.8kg, 4,348.1 kg, and 4,176.5kg were generated in September, October, and November 2022, respectively. This suggests that the highest healthcare general waste generation within the three-month period in the selected hospitals occurred in September, whilst the least occurred in September. This is attributed to the daily attendance, seasonal variation, which comes with a lot of health problems, and the use of disposable medical supplies. In a similar study, Udofia (2016) found that waste generation is higher in the wet season compared to the dry season.
The study further revealed that 633.2 kg were generated for Gwollu District Hospital, 2,095.4kg for Tumu Municipal Hospital, 2,443kg for Wa Municipal Hospital, and 7,917.6kg for Upper West Regional Hospital out of the 13,089.2 kg of general waste generated within the twelve-week period. The data portrayed that bigger hospitals generate more healthcare general waste than smaller facilities. Hence, the Upper West Regional Hospital, which is the biggest among the four selected public hospitals, alone generated 60.4% of the total general waste generated between September and November 2022 (Figure 5.5). Meanwhile, the Upper West Regional Hospital is currently not operating at full capacity as a major referral facility. Some of the units lack the full complement of specialists to function to full capacity. However, it is the only facility equipped with modern facilities to handle complicated issues. As a result, it serves as both a primary health and referral facility in the region, which is overwhelmed with the daily referral of patients from all 11 districts and municipalities. According to Coker et al. (1999), a primary health facility has a smaller coverage of healthcare delivery and treats only simple ailments in the outpatient department, whilst tertiary health facilities serve as referral centres to other hospitals due to the large number of trained specialists to handle complicated health issues and also the availability of state-of-the-art equipment.

[bookmark: _Toc164166207]Figure 5.5: Healthcare general wastes generated within the period
Source: The Author, 2022.
The highest weekly average of healthcare general waste generation was about 35.5 kg, which happened at the Upper West Regional Hospital in the Labour Ward in the third week of the study period. Meanwhile, the least average weekly generation of healthcare general waste occurred at the Female Surgical Ward in the twelfth week at Gwollu District Hospital at about 0.88kg. The mean monthly healthcare general waste measured ranges from a high of 24.6kg in September at Upper West Regional Hospital to about 1.5kg in October at Gwollu District Hospital. The findings reveal that the size and kinds of services being rendered by a hospital determine the quantity of healthcare waste churned out on a daily, weekly, and monthly basis (see Appendix A for details).
The findings show that weekly stocktaking of healthcare general wastes revealed that the highest waste measured within the study period occurred in September at the Upper West Regional Hospital in the third week at the Labour Ward with 177.5kg. This continued in October and November in the fifth and ninth weeks, respectively, at Upper West Regional Hospital, where the Female Surgical and Labour Wards generated healthcare general wastes of about 152.7kg and 129.4kg, respectively, cumulatively between Monday and Friday.
At the same time, the least general waste measured was 12.4kg in September 2022 at Gwollu District Hospital in the Labour Ward in the third and fourth weeks. Again, at the Wa Municipal Hospital, within the twelve-week study period, the highest weekly waste measured was on the second week of September, when Children Ward generated 81.3kg of healthcare general waste. In the fifth week of the survey, which was in October, Children Ward generated 77.5kg as the highest healthcare general waste measured, whilst in the ninth week, which was in November, Children Ward again generated the highest general healthcare waste of about 53.9kg. In addition to the above, at the Tumu Municipal Hospital, the Children Ward generated the highest general waste in the fourth and eighth weeks at 40.1kg and 47.6 kg, respectively, for September and October. Meanwhile, the Female Surgical Ward also generated 47.3 kg of healthcare general waste in the twelfth week of November 2022 (see Appendix A). 
The single-factor analysis of variance (ANOVA) of the amount of healthcare general waste revealed that all twelve Mondays in which wastes were quantified recorded the highest sum and average, whilst Fridays recorded the lowest within the study period. Again, the variance for Mondays indicates higher variability between data values and the mean. This is because the 47,092.65 variance for Monday was greater than the variances for Tuesday, Wednesday, Thursday, and Friday. Meanwhile, the variance (27,780.56) for Friday represented the lowest variability between the data values and the mean among the five days. The ANOVA also showed that the F-statistic value of 0.07 is less than the F-critical value of 2.54 of the total mean of healthcare general waste generated. Hence, it should be accepted and concluded that all of the group means are equal and there is no statistically significant difference (P-value of 0.99) in the means of quantified healthcare general wastes among the five groups (Table 5.2).

[bookmark: _Toc164164120]Table 5.2: Means of total healthcare general wastes from the hospitals
	SUMMARY
	
	
	
	

	Days
	Count
	Sum
	Average
	Variance
	

	Monday
	12
	2868.3
	239.03
	47092.65
	

	Tuesday
	12
	2729.3
	227.44
	43654.71
	

	Wednesday
	12
	2568.4
	214.03
	39162.84
	

	Thursday
	12
	2518.0
	209.83
	35164.76
	

	Friday
	12
	2405.4
	200.45
	27780.56
	

	ANOVA
	
	
	
	
	
	
	

	Source
	SS
	df
	MS
	F
	P-value
	F crit
	

	Between Groups
	11058.05
	4
	2764.51
	0.07
	0.99
	2.54
	

	Within Groups
	2121411
	55
	38571.10
	
	
	
	

	
	
	
	
	
	
	
	

	Total
	2132469
	59
	
	 
	
	
	


Source: Field Data, 2022.
[bookmark: _Toc164163967]5.3.2 Hazardous Wastes
The study revealed that the six selected wards/units generate three categories of hazardous wastes. Basically, the three categories of hazardous wastes include sharps, infectious and pathological. The ensuing subsections discuss the three major categories of hazardous wastes.
[bookmark: _Toc164163968]5.3.2.1 Amount of sharps wastes generated
Sharps wastes are considered infectious and highly hazardous (Chartier, 2014) because of the ability to cause wounds, cuts, and punctures, and infect the skin. The findings revealed that the categories of waste generated under sharp waste among the selected hospitals include needle syringes, blades, infusion sets, tubes, and broken glasses. The total quantity of sharp waste generated within the twelve-week period summed up to 3,301.6kg which constitutes 13.3% of the total waste of 24,722.9kg generated. This finding is at variance with a similar study conducted by Chartier (2014), which states that the 13.3% composition of healthcare sharp wastes in the waste stream is above the internationally known threshold of 10–25% for all infectious waste categories. Table 5.2 shows that in September, about 1,150.4kg of healthcare sharp waste was generated, whilst in October and November, 1,083.6kg and 1,067.6kg were generated, respectively. Whilst the highest quantity of sharps was measured in September, the quantities began to reduce in October and November. The variations in waste amounts between September and November were a result of seasonal differences. September is the peak of the rainy season, with different health conditions than the dry season, with October and November being the beginning of the dry season in the Upper West Region.
Figure 5.6 reveals that the quantity of sharps generated in September puts the Upper West Regional Hospital on the highest pedestal of about 681.9kg, whilst the least quantity was generated at the Tumu Municipal Hospital at a paltry quantity of about 87.5kg. Furthermore, the finding shows that the Upper West Regional Hospital generated the highest quantity of sharps in October, at about 664.8 kg, whilst the Gwollu District Hospital generated the least, at 126.5kg. Finally, in November, 603.4kg of healthcare sharp waste, which was the highest quantity, was generated at the Upper West Regional Hospital, whilst the Gwollu District Hospital again generated the least quantity of healthcare waste, to a sum of about 135.2kg. The findings revealed that sharp waste generation in the Wa Municipal and Upper West Regional Hospitals kept declining between September and November 2022. The reverse was the situation in the Tumu Municipal Hospital, which witnessed a sharp increase from September up to November. The Tumu Municipal Hospital also serves some parts of Sissala West District and Southern Burkina Faso as a referral hospital. The data further indicates that sharp waste quantities generally fluctuated between September and November at the Gwollu District Hospital. Anicetus et al. (2020) indicated that variations in sharp waste generation in hospitals could be due to differences in the number of emergency cases recorded from suburbs within the city or neighbouring districts and regions of the country.

[bookmark: _Toc164166208]Figure 5.6: Sharps generated within the period
Source: The Author, 2022.
The findings also revealed that the weekly total sharps waste quantities show that the highest values always come from the Laboratory Unit and the Female Surgical Ward. Occasionally, the Outpatient Department, Children, Male, and Labour Wards also generated huge quantities in a month, thus putting them on the lead. From the September records, the Upper West Regional Hospital generated the highest quantity of 111.5kg in one week, specifically in the third week at the Laboratory Unit. This was followed by the Wa Municipal Hospital (20.8kg) and the Gwollu District Hospital (10.2 kg), whilst the Tumu Municipal Hospital generated the least quantity of sharps of 5.9kg in the Labour Ward.
In October 2022, the Upper West Regional Hospital in the seventh week generated the highest sharps of 51.0kg at the Laboratory Unit. This was followed by Wa Municipal Hospital’s 15.4kg in the eighth week at the Female Surgical Ward and Tumu Municipal Hospital’s 13.4kg in the eighth week at the Outpatients Department, whilst Gwollu District Hospital generated the least quantity of 7.3kg in both the seventh and eighth weeks at the Laboratory Unit. Finally, in November 2022, the highest quantity of sharps, about 48.7 kg, was generated at the Laboratory Unit of Upper West Regional Hospital in the tenth week. Wa Municipal Hospital also generated 13.5kg in the ninth week at the Female Surgical Ward; Tumu Municipal Hospital generated 11.7kg in the ninth week at the Children’s Ward; and Gwollu District Hospital generated 10.1kg in the eleventh week at the Male Surgical Ward (see Appendix B).
The mean monthly healthcare sharps generation ranges from 5.7kg in September at Upper West Regional Hospital to a low figure of about 1.05kg in October at Gwollu District Hospital. The highest mean weekly quantity of 15.78kg was generated in the Laboratory Unit of Upper West Regional Hospital in the second week of September 2022, whilst the least quantity of 0.0kg emanated from the Outpatient Department of Wa Municipal Hospital. The findings showed that the averages revealed that Tumu Municipal Hospital generated the least quantities of sharps in total, whilst Upper West Regional Hospital churned out humongous quantities within the twelve-week period (see Appendix B). Asare et al. (2022) found that the variation in the quantities of waste generation could be linked to the size of the hospital, the number of patients who visit the hospital, the facilities of the hospital, and the personalities of those who visit the hospital.
Table 5.3 shows the summary of Anova among the five groups, which indicates that in the twelve weeks of healthcare sharp waste quantification, Monday recorded the highest sum of 797.60 kg, which culminated in the highest average (66.47) values. For the total mean of sharp waste, Tuesday recorded the lowest sum and average. Table 5.3 further revealed that Thursday (3,031.64) had a higher value of variability between data values and the mean, whilst Tuesday (1922.63) had the lowest degree of variability among the five groups of days. Again, in comparing the total mean of sharp wastes, Anova showed no statistically significant difference in the total means since the F-statistic value of 0.24 is less than the F-critical value of 2.54. It is therefore concluded that all group mean values are equal and statistically insignificant.






[bookmark: _Toc164164121]Table 5.3: Means total healthcare sharp wastes generated in the hospital
	SUMMARY
	
	
	

	Days
	Count
	Sum
	Average
	Variance

	Monday
	12
	797.6
	66.47
	2047.19

	Tuesday
	12
	585.0
	48.75
	1922.63

	Wednesday
	12
	661.4
	55.12
	2370.37

	Thursday
	12
	620.4
	51.70
	3031.64

	Friday
	12
	637.2
	53.10
	1974.97

	ANOVA
	
	
	
	
	
	

	Source of Variation
	 SS
	df
	 MS
	    F
	  P-value
	       F crit

	Between Groups
	2220.68
	4
	555.17
	 0.24
	    0.91
	        2.54

	Within Groups
	124814.80
	55
	2269.36
	
	
	

	
	
	
	
	
	
	

	Total
	127035.50
	59
	 
	 
	 
	 


Source: Field Data, 2022.
[bookmark: _Toc164163969]5.3.2.2 Amount of infectious wastes generated
The results showed that gloves, contaminated dressings, bandages, nose masks, stained clothing, delivery bedding, swabs, and gauze were among the waste types produced in the hospitals under study. In the 12 weeks covered by Table 5.2, a total of 6,567.9kg of infectious waste (27% of the 24,722.9kg) was produced in the institutions chosen. The results also show that 2,370.8kg of infectious garbage was produced in September, whilst 2,401kg and 1,796kg were produced in October and November, respectively. Figure 5.7 shows that Upper West Regional Hospital produced the highest total infectious waste in September among the four hospitals with 1,339kg, whilst Gwollu District Hospital produced the least quantity with about 190.5kg. The Gwollu District Hospital continued to produce the least number of infectious wastes in October with 199.1kg, whilst the Upper West Regional Hospital produced the most with 1,212.4kg. The Upper West Regional Hospital kept its lead in the production of infectious wastes in November with an estimated 760.7kg, whilst Tumu Municipal Hospital produced the least amount, an estimated 176.3kg.

[bookmark: _Toc164166209]Figure 5.7: Infectious wastes generated by hospitals within the period
Source: The Author, 2022.
The findings of healthcare waste measurement revealed that in September, Upper West Regional Hospital recorded the highest weekly total of 106.3kg in the third week at the laboratory unit. Within the same month, Gwollu District Hospital recorded the lowest weekly total in the second week at the Female Surgical Ward at 10.9kg. Meanwhile, Tumu Municipal and Wa Municipal Hospitals also recorded 13.6kg in the Female Surgical Ward and 47.1kg in the Labour Ward in the fourth and second weeks, respectively. Again, the data for October indicate that Upper West Regional Hospital maintained its lead in the generation of infectious wastes at the laboratory unit in the fifth week at 90.3kg. Once again, the Gwollu District Hospital produced the least quantity of about 11.1kg in the seventh week at the Female Surgical Ward. Finally, the data for November put the Upper West Regional Hospital ahead of the remaining four hospitals by generating 62.5kg in the ninth week at the Laboratory Unit, whilst Gwollu District Hospital again generated the least infectious waste among the four hospitals in the eleventh week at the Laboratory Unit (see Appendix C).
The Anova test showed that, in the twelve weeks of healthcare waste measurement, the Wednesday group recorded the greatest infectious waste total (1,377.7kg) and average (114.81kg) compared to the other groups (Table 5.4). The Tuesday group also had the lowest sum and average values, coming in at 1255.9kg and 104.66kg, respectively. Meanwhile, Monday had the lowest degree of variability (4,903.65) between data values and the mean, whilst Wednesday had the highest (8,971.55) among the five groups of days. There is no statistically significant difference in the means of infectious wastes from hospitals across the five categories, according to the analysis of variance of all healthcare infectious wastes, where the F-statistic value (0.02) is smaller than the F-critical value (2.54). Thus, it comes to the conclusion that all infectious healthcare wastes are equivalent. 
[bookmark: _Toc164164122]Table 5.4: Means of total infectious wastes generated in the hospitals
	SUMMARY
	
	
	

	Days
	Count
	Sum
	Average
	Variance

	Monday
	12
	1318.0
	109.83
	4903.65

	Tuesday
	12
	1255.9
	104.66
	5334.39

	Wednesday
	12
	1377.7
	114.81
	8971.55

	Thursday
	12
	1302.6
	108.55
	8624.57

	Friday
	12
	1313.7
	109.48
	7717.77

	ANOVA
	
	
	
	
	
	

	Source of Variation
	SS
	df
	MS
	    F
	P-value
	F crit

	Between Groups
	631.54
	4
	157.88
	    0.02
	0.999
	2.54

	Within Groups
	391071.2
	55
	7110.39
	
	
	

	
	
	
	
	
	
	

	Total
	391702.7
	59
	 
	 
	 
	 


  Source: Field Data, 2022.
[bookmark: _Toc164163970]5.3.2.3 Amount of pathological wastes generated
The findings show that pathological wastes were generated in only the Labour Ward among the six selected wards. Pathological wastes generated include body tissues and organs such as placentas generated basically at the Labour Ward. The total pathological waste generated within the period summed up to about 1,764 kg, which constitutes nearly 7% of the 24,722.9kg of all healthcare waste categories generated within the 12 weeks. It is the smallest quantity of waste generated in the studied hospitals. The findings revealed that 614.8kg, 592.7 kg, and 556.5kg of pathological waste were produced in September, October, and November, respectively, among the four hospitals.
Figure 5.8 shows that Upper West Regional Hospital generated the highest quantity of pathological waste of 340.7kg, whilst Gwollu District Hospital generated the least of 33.3kg in September. The reasons accounting for the variation in pathological waste quantities between the Upper West Regional Hospital and the other hospitals are the daily outpatient attendances, types of services rendered, and state-of-the-art equipment. The Upper West Regional Hospital is the major referral hospital to the other hospitals in the Region. Again, in October, Upper West Regional Hospital maintained the lead in pathological waste generation with 251.7kg, whilst Gwollu District Hospital generated the least quantity of about 62.3kg. Meanwhile, in November, Wa Municipal Hospital generated the highest quantity of 239 kg of pathological waste, whilst Gwollu District Hospital generated the least again, with about a paltry 41.2kg. Total weekly pathological waste generation at Gwollu District Hospital within the study period showed that the highest quantity of 20.7kg of weekly waste generation occurred in the fifth week, whilst Tumu Municipal Hospital generated 22.1kg in the ninth week, Wa Municipal Hospital generated 62.3kg in the twelfth week, and Upper West Regional Hospital also generated 116.8kg in the second week (see Appendix D).

[bookmark: _Toc164166210]Figure 5.8: Pathological wastes generated by hospitals within the period
Source: The Author, 2022.
Figure 5.9 shows the total pathological waste generated weekly among the six selected wards within the twelve-week study period. The trend revealed that the highest total infectious waste generation within the period occurred in the second week with about 192.8kg, whilst the least generation happened in the eighth week with about 111.9kg. The trend did not follow any particular pattern; however, it portrayed that the total weekly quantities were fluctuating. The trend line, however, revealed that weekly quantities of healthcare waste were above the line in weeks 1, 2, 6, 7, 9, and 10. The findings further revealed that the first two weeks in the month of September generated huge quantities of healthcare waste. Again, weeks 6 and 7, which occurred in October, also generated waste above the trend line. Similarly, weeks 9 and 10, which represent the first two weeks of November, also generated huge quantities of healthcare waste above the trend line. Therefore, the trend line predicts that the first two weeks of every month will generate huge quantities of healthcare waste compared to the last two weeks. That aside, it almost became stable between the eleventh and twelfth weeks of the study (Figure 5.8). This result of the study is consistent with similar studies conducted in Ghana by Okyere-Hayford (2016) and Asare et al. (2022), which showed that weekly quantities of pathological waste varied and were unpredictable.

[bookmark: _Toc164166211]Figure 5.9: Trends of pathological wastes generation within the period
Source: The Author, 2022.
The weekly averages of pathological waste generation revealed that Gwollu District Hospital generated the least of about 1.4kg in the second week within the study period. Meanwhile, Upper West Regional Hospital generated a colossal weekly average of 23.4kg in the second week of the study. The findings further indicate that Wa Municipal and Tumu Municipal Hospitals, respectively, were next to Upper West Regional Hospital in the order of volumes of pathological waste generation. Generally, Gwollu District Hospital lagged behind with regard to the quantity of pathological generation compared to the other hospitals (see Appendix D).
In the twelve weeks of measuring healthcare pathological wastes, Monday recorded the greatest total of 33.1 kg, which culminated in the highest average (2.76kg) and variance (2.99kg) values. Table 5.5 displays the summary of Anova across the five groups. Friday had the lowest sum (22.7kg) and the least average (1.89kg). The Monday group of days had the highest (2.99) degree of variability between data values, whilst Friday had the least degree of variance (0.30kg) for the pathological wastes among the five groups of days. Anova once again demonstrated that there was no statistically significant difference between the total means of sharp wastes since the P-value was 0.37. Therefore, it can be said that all pathological waste groups are equal.
[bookmark: _Toc164164123]Table 5.5: Means of total pathological wastes generated in the hospitals
	SUMMARY
	
	
	

	Days
	    Count
	   Sum
	Average
	Variance

	Monday
	12
	33.1
	2.76
	2.99

	Tuesday
	12
	29.5
	2.46
	1.86

	Wednesday
	12
	24.7
	2.06
	0.44

	Thursday
	12
	26.8
	2.23
	0.81

	Friday
	12
	22.7
	1.89
	0.30

	ANOVA
	
	
	
	
	
	

	Source of Variation
	SS
	df
	MS
	F
	P-value
	  F crit

	Between Groups
	5.55
	4
	1.39
	1.08
	0.37
	2.54

	Within Groups
	70.60
	55
	1.28
	
	
	

	
	
	
	
	
	
	

	Total
	76.156
	59
	 
	 
	 
	 


 Source: Field Data, 2022.
[bookmark: _Toc164163971]5.4 Chapter Summary
Basically, the chapter looked at the introduction, waste composition and quantification, mean total waste generated using analysis of variance, and monthly and weekly averages from the six wards and units of the four selected public hospitals. The waste quantification revealed that 24,722.9 kg, comprising 53% general waste and 47% hazardous healthcare waste, were generated from the four selected public hospitals within the twelve-week period. This disproves the position of Oduro-Kwarteng et al. (2021), who found that healthcare waste composition in a study in Kumasi comprised 50.35% general waste and 49.65% hazardous waste. Finally, the results of the study were linked to previous studies to identify striking differences in areas where the current data agrees and/or disagrees with the initial data. Specifically, the study confirmed the position of a study conducted by Okyere-Hayford (2016) in KNUST, where four main waste categories, namely non-hazardous, sharps, infectious, and pathological waste, were measured. Again, the size of the hospitals also accounted for the amount of waste generated during the period. The biggest hospital in the region, the Upper West Regional Hospital, generated the highest amounts of waste, followed by Wa Municipal and Tumu Municipal Hospitals, while Gwollu District Hospital generated the lowest amount of healthcare waste. This was confirmed by Asare et al. (2022) that variations in waste generation amounts could be a result of the size and facilities of hospitals. At the same time, Udofia (2016) believed variations in waste generation by the same hospitals could be linked to seasonality, such as wet and dry seasons.












[bookmark: _Toc164163972]CHAPTER SIX
[bookmark: _Toc164163973]KNOWLEDGE OF HEALTHCARE WASTES MANAGEMENT PRACTICES
[bookmark: _Toc164163974]6.1 Introduction
This chapter presents results on assessing the level of knowledge about good waste management practices in hospitals. Outcomes include best practices for waste segregation, storage, handling, treatment and disposal, staff protection measures and training for healthcare workers on healthcare waste management. 
[bookmark: _Toc164163975]6.2 Knowledge of Recommended Practices of Healthcare Waste Management
This section of the study assessed the level of knowledge of healthcare workers on best practices in healthcare waste management, which addresses objective two. The parameters for this discussion ranged from waste segregation, storage, handling, transportation, treatment, and disposal, as well as personnel protection and training. The ability to properly manage healthcare waste depends on knowledge of good practices and attitudes. The literature suggests different levels of knowledge about best practices and attitudes among health workers (see Doylo et al., 2018; Njiru et al., 2013), and this particular study confirms or contradicts the same.
[bookmark: _Toc164163976]6.2.1 Knowledge of recommended waste segregation practices
The finding revealed that segregation is an important practice for managing healthcare waste in healthcare facilities. Basically, it involves the separation of waste into various categories, such as general, placenta, body organs and tissues, sharps, and blood samples. This was also asserted by the World Bank (2012) and the Global Fund (2020) that segregation is a key component of successful healthcare waste management. These waste materials come from various wards, departments, and units of hospitals in the context of health care. The core of this discussion is to assess the knowledge of healthcare workers about the need for waste segregation and its requirements. The findings revealed from key informant interviews indicate that healthcare waste segregation is ongoing. However, a worker at the Environmental Protection Agency opined in an expert interview that:
 

We know some form of waste segregation is ongoing in the hospitals. The hospitals have colour coded bins for segregation purposes. However, some of the facilities do not sort out healthcare wastes. Zoomlion Ghana Limited have had issues disposing of a mixture of general and infectious wastes at the municipal dump site.
Health workers were asked to indicate whether they had ever sorted waste in their departments. As shown in Table 6.1, 312 (79%) of the respondents indicated that healthcare waste is segregated on their wards in the selected public hospitals, whilst 27 (7%) were not aware of the segregation of waste in the facilities. This implies that the majority of health professionals in their departments in the hospitals knew about waste sorting. The results also show that 88% of respondents in Tumu Municipal Hospital had knowledge of waste sorting in their wards, whilst 3.1% had no knowledge of waste sorting in the hospital. The finding further revealed a chi square value of 12.171 with a corresponding probability value of 0.058 and a 0.05 significance level. Therefore, there is a weak statistically significant difference between healthcare waste segregation and the name of hospital.
[bookmark: _Toc164164124]Table 2.1: Waste segregation in hospitals
	

 Name of Hospital
	Have you ever segregated waste in your department in the hospital
	

   Total

	
	Yes
	No
	Not Sure
	

	
	Gwollu District 
	46 (84)
	4 (7)
	5 (9)
	55

	
	Tumu Municipal 
	57 (88)
	6 (9)
	2 (3)
	65

	
	Upper West Regional
	96 (79)
	14 (12)
	12 (10)
	122

	
	Wa Municipal 
	113 (75)
	30 (20)
	8 (5)
	151

	  Total
	312 (79)
	54 (14)
	27 (7)
	393


Pearson Chi-Square = 12.171    Pr = 0.058    n = 393
Source: Field Data, 2022.
Table 6.2 also shows that 16 (100%) of the postgraduate respondents had ever segregated healthcare waste in their department in hospitals. The results also indicate that 6 (54.5%) of the respondents who had secondary education have ever separated waste in their departments in hospitals. This implies that there is a relationship between educational attainment and waste sorting in hospitals. This is because more educated workers tend to separate waste from less educated workers. This finding disproves the position of Odonkor and Mahami (2020) that educational attainment does not directly relate to a high level of knowledge of healthcare waste management practices.
Again, field observation during the study also revealed that the most educated staff always tried to put used items in the correct colour coded bin in the wards. It was observed that orderlies were also quite knowledgeable about waste segregation and expressed their dissatisfaction whenever a category of waste was placed in the wrong colour coded bin. A male orderly at Gwollu District Hospital said during waste quantification that it was not uncommon to find infectious waste in the ward’s general waste bin. Also, in one of the wards at Wa Municipal Hospital, different categories of waste were once mixed up in an infectious trash can. The data showed a Chi-square value of 19.227 with a probability value of 0.037 and a significance level of 0.05. There is enough evidence to conclude that educational qualifications and waste segregation are strongly related. Similar studies conducted by Wafula et al. (2019), Kumar et al. (2013), and Nalvaya et al. (2018) found a strong relationship between waste segregation practices and academic qualifications among health workers.
[bookmark: _Toc164164125]Table 6.2: Knowledge of waste segregation according to educational background
	

Qualification
	Have you ever segregated waste in your department in the hospital
	

Total

	
	Yes
	No
	Not Sure
	

	Basic
	9(90)
	1(10)
	0(0.0)
	10

	Secondary
	6(55)
	5(46)
	0(0.0)
	11

	Certificate
	82(81)
	12(12)
	7(7)
	101

	Diploma
	122(74)
	27(17)
	15(9)
	164

	Degree
	77(85)
	9(10)
	5(6)
	91

	Postgraduate
	16(100)
	0(0.0)
	0(0.0)
	16

	Total
	312(79)
	54(14)
	27(7)
	393


Pearson Chi-square (2) = 19.227    Pr = 0.037    n = 393
Source: Field Data, 2022.
Table 6.3 found that there is no strong possible association or relationship between the age of the respondent and job title with waste segregation practices, as their P-values were 0.401 and 0.058, respectively. This finding disagrees with a study conducted by Adu et al. (2020), which found that job titles such as laboratory technicians, radiographers, and nurses engaged with waste separation practices more than other healthcare workers.
[bookmark: _Toc164164126]Table 6.3: Relationship between waste segregation and highest academic qualification, age and job title.
	Chi Square Test
	Have you ever segregated waste in your department?

	
	No. of valid cases
	value
	df
	P-value

	Age
	N=393
	6.203a
	6
	0.401

	Job Title
	N=393
	23.173a
	14
	0.058


Source: Field Data, 2022.
Respondents were assessed at the selected hospitals for the presence of colour coded bins on their wards. Figure 6.1 below shows that 57% of respondents indicated that ward bins were colour coded. Meanwhile, 35% of the respondents said they do not have colour coded trash cans in their departments, whilst 8% didn't know about the use of colour coded trash cans or not in their department. This means that some healthcare professionals still do not know exactly what colour coded containers are, although a large number of respondents say they do. 

[bookmark: _Toc164166212]Figure 6.1: Colour coded waste bins
Source: Field Data, 2022.
Personal observations also showed that colour coded bins were strategically placed at all selected stations (Plate 6.1). It was also noted that each bed at Upper West Regional Hospital had different waste bins with liners strategically placed in the wards. However, at the other hospitals studied, waste bins were placed at vantage points to serve all the beds in the wards.A
B
C
D


[bookmark: _Toc164164572]Plate 6.1 Samples of colour-coded bins at Gwollu District Hospital (6.1A and 6.1B), and Wa Municipal Hospital (6.1C and 6.1D)
 Source: The Author, 2022.
The results also showed that 79 (64.8% of 122) respondents at Upper West Regional Hospital reported the use of colour-coded trash bins in their wards. This assumes that the majority of respondents knew about the use of colour-coded bins in the wards of the hospital. Meanwhile, at Tumu Municipal Hospital, 48.0% of the 65 respondents said they were aware of the use of colour-coded waste bins in their wards, whilst 43.0% said colour-coded waste bins were not used in the wards. At the same hospital, 9.0% of respondents were unsure whether colour-coded waste bins were used (Table 6.4). In fact, it shows that the standard of using colour-coded bins for waste sorting is being enforced as a best practice. The data recorded a Chi-square value of 10.349 with a probability value of 0.111 at the 0.05 significance level. There is enough evidence to suggest that no significant relationship exists between knowledge of the utilisation of waste bins and the studied hospitals. Table 6.4 shows the use of colour-coded bins in wards in the hospitals.
[bookmark: _Toc164164127]Table 6.4: Utilisation of colour coded waste bins in wards
	

Name of Hospital
	Are wastes bins in your department colour coded for the specific wastes
	

Total 

	
	Yes
	No
	Not Sure
	

	Gwollu District
	34 (61.8)
	20 (36.4)
	1 (1.8)
	55 (100)

	Tumu Municipal
	31 (47.7)
	28 (43.1)
	6 (9.2)
	65 (100)

	Upper West Regional
	79 (64.8)
	32 (26.2)
	11 (9.0)
	122 (100)

	Wa Municipal
	80 (53.0)
	58 (38.4)
	13 (8.6)
	151 (100)

	Total
	224 (57)
	138 (35.1)
	31 (7.9)
	393 (100)


Pearson Chi-quare = 10.349    Pr = 0.111    n = 393
Source: Field Data, 2022.
The study also assessed health workers' level of awareness of colour codes for the categories of waste generated on their wards at the selected hospitals. Respondents were asked to provide the appropriate colour codes for infectious, non-infectious, hazardous or toxic, non-hazardous or toxic, and general or municipal waste. The results showed that out of the 393 respondents, 218 (56%) correctly mentioned the colour yellow for infectious waste containers. Again, 106 (27%) of the participants answered correctly, naming black as the colour for non-infectious waste containers, whilst only 41 (10.4%) of the 393 respondents indicated that brown is the colour most commonly used for hazardous waste or toxic waste containers. Similarly, 27 (7%) of the sampled respondents indicated that yellow with a biohazard symbol is typically used for non-hazardous or toxic waste materials. Finally, 188 (48%) of the respondents indicated general/municipal waste uses black for their bins in hospitals. This therefore implies that more than half of the respondents were more familiar with the infectious waste colour code than with any of the other categories (Figure 6.2).

[bookmark: _Toc164166213]Figure 6.2: Health worker’s knowledge of colour-codes for waste categorisation
Source: Field Data, 2022.
[bookmark: _Toc132626516]Respondents were asked to give their opinion on a 5-point Likert scale to indicate the extent to which they agreed that waste was segregated at the point of origin in hospitals. The results showed that 216 (55% of 393) agreed, whilst 116 (30 of 393) strongly agreed. This means that the majority of respondents (85%) believe that waste sorting in hospitals is spontaneous and that healthcare workers are aware of waste segregation. However, 7 (2% of 393) respondents surveyed strongly disagreed and stated that waste was not separated at the point of origin. From their point of view, waste separation does not take place either in the hospital or at another location outside the point of origin. Figure 6.3 shows responses to waste segregation at the point of generation.

[bookmark: _Toc164166214]Figure 6.3: Waste separation at point of origin
Source: Field Data, 2022.
Waste management is multifaceted in nature and involves numerous state actors. These quasi-supervisory state agencies include MLGRD, EPA, EHO, and MMDAs mandated with the responsibility of counter-monitoring, supervising, advising, and regulating to ensure safety standards are maintained with regard to healthcare waste management (Ministry of Health, 2006). Thus, monitoring healthcare waste segregation in hospitals was one way of ensuring standards. Some hospitals have constituted waste management committees with the sole responsibility of ensuring all aspects of healthcare waste management are up to recommended standards. An Environmental Health Officer (EHO) also confirmed the position of the majority of respondents on whether waste sorting is done at source. The key informant indicated that:
We routinely check the various wards to ensure they are using appropriate colour-coded bins, containers, and safety boxes. I can assure you that segregation continues in the various wards, units, and departments of hospitals under our jurisdiction.
The World Health Organisation (2014) indicates the necessity for healthcare waste segregation to be enforced in every nation-state, with national legislation prescribing the waste sorting categories to be used and the system of colour coding for waste bins. The study also found that the absence of WMD and EHO at hospitals negatively affects the monitoring and supervision of all aspects of healthcare waste management. It was revealed that only Wa Municipal Assembly had a Waste Management Department which was conspicuously absent in the other administrative areas. This affects the planning and implementation of routine waste management activities in the four selected public hospitals. Similar studies carried out in Ghana by Asante et al. (2014), Akum (2014), Yawson (2014), and Okyere-Hayford (2016) across various regions of the country revealed that hospitals did not establish Waste Management Departments within their premises to facilitate day-to-day waste management activities.
[bookmark: _Toc164163977]6.2.2 Knowledge of recommended waste storage practices
There are best practices for storing healthcare waste that are similar to waste segregation. In the large facilities studied, there are no specially designed rooms for the storage of healthcare waste. It was discovered that Upper West Regional Hospital had placed a centralised waste container on the premises of the facility for the temporary storage of general waste. Unfortunately, the general waste storage bin had no liner and no top cover, making it prone to spills and bug attraction. When it is full, it is lifted by Zoomlion Ghana Limited and transported to a landfill for disposal.
Personal observations also showed that most hospitals do not have rooms set aside for temporary waste storage pending evacuation to landfills. That notwithstanding, waste accumulation and spillage were never allowed in the wards during temporary storage of waste. At the Upper West Regional Hospital, waste that requires incineration (mainly sharps and other infectious wastes) is stored in the engine room until incinerated, whilst the Wa Municipal Hospital and the Gwollu District Hospital send their waste materials directly from the source to open burning sites. On the other hand, residues of incinerated infectious waste are stored in plastic containers, metal containers, and cardboard boxes, which are collected and dumped into a pit. Anatomical wastes such as placentas were stored in leak-proof polythene bags and containers, which were later collected by orderlies and sent directly to the placenta pits. Meanwhile, Tumu Municipal Hospital had a substandard miniature storage room. It is not spacious, poorly lit, and without a locking system that looked like it had not been used in months. Plate 6.2 shows temporary waste storage facilities at Tumu Municipal Hospital and Upper West Regional Hospital.
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[bookmark: _Toc132626636][bookmark: _Toc164164573]Plate 6.1: Temporary waste storage facilities at Tumu Municipal Hospital (6.2A) and Upper West Regional Hospital (6.2B)

Source: The Author, 2022.
Respondents were asked about the availability of healthcare waste storage systems in their hospitals. The results show that 216 (55%) of the participants responded that they have waste storage systems in place. This implies that the majority of respondents believed their facilities had storage bins. Specifically, 74 (60.7%) of respondents at Upper West Regional Hospital indicated that they had storage areas for temporary waste storage. On the contrary, 116 (30%) of the respondents were unsure about the availability of storage systems in their facilities. Out of the 151 participants at Wa Municipal Hospital, 50 (33%) were unsure whether the hospital had such waste storage facilities. Again, 61 (16%) of the 393 respondents indicated that their hospital had no healthcare storage system at all (Table 6.5). It was noted that the public hospitals selected for the study do not have waste storage systems. This supports the position of respondents, who indicated that their hospital had no waste storage system at all. This finding resonates with the position of Akum (2014) that the Bawku hospital lacks a properly designated storage place for healthcare waste. The data also revealed a Pearson Chi-square of 17.179 with a probability value of 0.009 and a significance level of 0.05, thus depicting a strong possible relationship between knowledge of the availability of storage facilities and the studied hospitals.
[bookmark: _Toc164164128]Table 6.5: Availability of storage systems in hospitals
	

Name of Hospital
	Do you have a storage system for healthcare waste in your hospital
	

Total

	
	Yes
	No
	Not Sure
	

	Gwollu District
	30 (54.5)
	16 (29.1)
	9 (16.4)
	55 (100)

	Tumu Municipal
	35 (53.8)
	11 (16.9)
	19 (29.2)
	65 (100)

	Upper West Regional
	74 (60.7)
	10 (8.2)
	38 (31.1)
	122 (100)

	Wa Municipal
	77 (50.1)
	24 (15.9)
	50 (33.1)
	151 (100)

	Total 
	216 (55)
	61 (15.5)
	116 (29.5)
	393 (100)


Pearson Chi-square (2) = 17.179    Pr = 0.009    n = 393
Source: Field Data, 2022.
Respondents were asked whether they cover the waste bins in their departments in hospitals. The results in Figure 6.4 showed that 342 (87% of 393) respondents said their bins were covered, whilst 11% (43 of 393) of the study participants said their bins were uncovered. On the other hand, 2% (7 of 393) of those who responded to the questionnaire were not sure whether the waste bins on their wards in the hospitals were actually covered. This means that the majority of respondents were aware that waste bins were actually covered in their units, wards, or departments.

[bookmark: _Toc164166215]Figure 6.4: Percentages of waste bins covered in the hospitals
Source: Field Data, 2022.
The results also showed that 35.4% (139 of 393) of those who reported that their waste bins were covered were employees of Wa Municipal Hospital. This shows that the Wa Municipal Hospital staff cover the waste bins and containers better, most of the time, than any of the other selected hospitals. Meanwhile, Gwollu District Hospital constituted the least number of respondents, 11.5% (45 of 393) who indicated they were not covering their waste bins. Again, Gwollu District Hospital did not record any staff who said they did not know whether waste bins were covered or not when waste was stored on the ward (see Figure 6.5). This implies that all the respondents in Gwollu District Hospital were either covering their waste bins or not in the wards.

[bookmark: _Toc164166216]Figure 6.5: Distribution of responses on waste bins covered by Hospitals
Source: The Author, 2022.
From Table 6.6, 54% (211 of 393) of the respondents indicated that hospitals have separate designated storage systems for all categories of waste. Likewise, 17% (67 of 393) of the study participants indicated that they do not have a separate designated storage system for healthcare waste categories, whilst 29.3% (115 of 393) of the respondents did not know of a designated storage system for healthcare waste. In addition, Table 6.6 shows that the highest number of respondents by hospitals reported fair knowledge of the designated storage system. At the Upper West Regional Hospital, 68% (83) reported having knowledge of a designated storage system. On the contrary, 6.0% (7) of those surveyed stated that the hospital does not have a designated storage system. In addition, 37% of the 56 respondents at Wa Municipal Hospital did not know whether or not there was a designated storage system. Also, at the Gwollu District Hospital, 27.3% (55) of the respondents believed that there was no designated storage system. The finding further revealed a Pearson Chi-square value of 30.835 and a probability value of 0.000 at a significant level of 0.05. There is enough evidence to conclude that there is a strong possible relationship between knowledge of separate designated storage systems and the studied hospitals.
[bookmark: _Toc164164129]Table 6.6: Knowledge of separate designated storage systems for wastes
	
Name of Hospital
	Do you have separate designated storage systems for categories of wastes
	


Total

	
	Yes
	No
	Don’t know
	

	Gwollu District 
	24 (44)
	15 (27)
	16 (29)
	55 (100)

	Tumu Municipal 
	38 (59)
	16 (25)
	11 (17)
	65 (100)

	Upper West Regional
	83 (68.0)
	7 (6)
	32 (26)
	122 (100)

	Wa Municipal 
	66 (44)
	29 (19)
	56 (37)
	151 (100)

	Total
	211 (54)
	67 (17)
	115 (29)
	393 (100)


Pearson Chi-Square = 30.835    Pr = 0.000    n = 393
Source: Field Data, 2022.
[bookmark: _Toc164163978]6.2.3 Knowledge of recommended practices of handling healthcare wastes
Mathur et al. (2011) indicated that knowledge of waste handling is necessary to understand the possible health hazards, appropriate techniques, strategies, and practices of safer waste management. The finding revealed that healthcare workers had fairly good knowledge of how to properly handle medical waste. They know the risks involved and are always very careful when dealing with healthcare waste. It was observed that all healthcare workers, especially waste handlers and nurses in hospitals, always wear surgical gloves when handling polythene bags or containers containing waste materials.
Observation revealed that most waste containers and litter bins were also more than three-quarters full before they were emptied (Plate 6.3). This results in some employees carrying the containers to disposal sites being doused with liquids. A garbage collector angrily complained about frequent spills of liquid substances on her whilst carrying the placenta container to the pit. There are special bins and boxes for sharps that are discarded when full. Therefore, when waste handlers are carrying waste to a disposal site, waste containers are not held close to their bodies because sharp objects could pierce through the bag and cause injury. This position was earlier posited by the International Committee of the Red Cross (2011) that waste handlers must avoid holding up waste bags closer to their bodies due to piercing and leaking tendencies, which can lead to inimical injuries.
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[bookmark: _Toc164164574]Plate 6.3: Sample of waste bin more with than three-quarters full at Wa Municipal Hospitals 
Source: The Author, 2022.
[bookmark: _Toc164163979]6.2.4 Knowledge of recommended practices of transporting healthcare wastes
Ofosu and Wiafe (2016) suggested that the transportation of healthcare waste comes in two forms, that is, onsite and offsite. Waste is transported around the hospitals by various orderlies who carry the waste generated in their respective wards on their heads to either the incinerator or the central waste bin. The infectious waste is treated before being disposed of in the form of ashes. Meanwhile, non-infectious waste, after being dumped into the container, will be transported to the municipal landfill by Zoomlion Ghana Limited trucks. In both cases, waste is transported separately as they do not have the same disposal point.
Again, respondents were asked whether they take waste to landfills separately. Of the 393 respondents, 55% (215) stated that they bring healthcare waste to the disposal site separately. 66 (17.0% of the 393) respondents indicated that waste is not sent to landfills separately, and 29.0% (112) said they did not know whether waste is sent to landfills separately or mixed. This means that the majority of respondents have knowledge of the transportation of healthcare waste. Table 6.7 shows that 60% (65) of the respondents at Tumu Municipal Hospital indicated that hospital waste is transported separately to the disposal site. Again, 50% (151) of those surveyed at Wa Municipal Hospital indicated that they carry waste separately to the disposal site. Of the 122 respondents at Upper West Regional Hospital, 19 (16%) indicated that they do not carry waste separately to the disposal site. At the same time, 15 (23%) of the 65 respondents stated that they did not know whether waste was transported to the disposal site separately or mixed. The finding also recorded a Pearson Chi-Square value of 3.541 and a probability value of 0.738 at a significant level of 0.05. The data depict that there is no strong possible association or relationship between knowledge of carrying healthcare waste separately and the studied hospitals.
[bookmark: _Toc164164130]Table 6.7: Do you carry healthcare wastes to disposal points separately
	

Name of Hospital
	Do you carry healthcare wastes to disposal points separately?
	

Total

	
	Yes
	No
	Don’t know
	

	Gwollu District 
	30 (54.5)
	10 (18.2)
	15 (27.3)
	55 (100)

	Tumu Municipal 
	39 (60.0)
	11 (16.9)
	15 (23.1)
	65 (100)

	Upper West Regional
	71 (58.2)
	19 (15.6)
	32 (26.2)
	122 (100)

	Wa Municipal 
	75 (49.7)
	26 (17.2)
	50 (33.1)
	151 (100)

	Total
	215 (55)
	66 (16.8)
	112 (28.5)
	393 (100)


Pearson Chi-Square = 3.541    Pr = 0.738    n = 393
Source: Field Data, 2022.
Respondents were asked whether it is necessary for the waste storage system to be well secured from intruders. Responses showed that 355, or 90.3%, of respondents said waste storage systems should be well secured from intruders. In addition, 6.1% and 3.6% of respondents said no and no knowledge, respectively. In addition, the majority of the 55 respondents at Gwollu District Hospital, 54 (98%), believed that waste storage systems should be well secured from intruders, whilst 1 (2%) respondent indicated that waste storage systems should not be kept out of bounds for intruders. The majority believed that intruders could steal some items that were harmful to human health and the environment. Again, 111 (91%) respondents at Upper West Regional Hospital felt waste storage should be well secured from intruders, whilst 7 (6%) felt waste storage should not be secured from intruders (Table 6.8). It is believed that no one wants to handle waste from hospitals since there is banal knowledge that the materials are already contaminated. This finding corroborates a study conducted by UNEP (2005) that workers who handle healthcare wastes are prone to infections due to contamination and also buttresses the position of Rode (2012) that waste contains deadly chemicals. Table 6.8 further revealed a Pearson Chi-Square of 6.743 with a probability value of 0.345 at a significant value of 0.05. Therefore, there is no strong possible relationship between knowledge of securing waste storage systems from intruders and the responses from the studied hospitals.
[bookmark: _Toc164164131]Table 6.8: Waste storage system should be well secured from intruders
	

Name of Hospital
	Is it necessary for waste storage systems to be well secured from intruders?
	

Total

	
	Yes
	No
	Don’t know
	

	Gwollu District 
	54 (98.0)
	1 (2.0)
	   0 (0)
	55 (100)

	Tumu Municipal 
	59 (90.8)
	3 (4.6)
	  3 (4.6)
	65 (100)

	Upper West Regional
	111 (91.0)
	7 (5.7)
	  4 (3.3)
	122 (100)

	Wa Municipal 
	131 (86.8)
	13 (8.6)
	  7 (4.6)
	151 (100)

	Total
	355 (90.3)
	24 (6.1)
	  14 (3.6)
	393 (100)


Pearson Chi-Square = 6.743        Pr = 0.345         n = 393
Source: Field Data, 2022.
[bookmark: _Toc164163980]6.2.5 Knowledge of best practices of healthcare wastes treatment and disposal
The essence of waste treatment before disposal is mainly to reduce potential risks to the environment and human health. In this part of the world, there are different methods of healthcare waste treatment. These methods include autoclaving, incineration, open burning, and vaporisation (Abor, 2013). Treated healthcare waste can become ash and non-infectious residues. Plate 6.4 below shows final product samples of treated healthcare waste at Upper West Regional Hospital (6.4a) and Wa Municipal Hospital (6.4b).
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[bookmark: _Toc164164575]Plate 6.4: Samples of treated healthcare waste at Upper West Regional Hospital (6.4a) and Wa Municipal Hospital (6.4b).
Source: The Author, 2022.
There are standard practices that must be strictly followed, and health workers should have adequate knowledge of such practices (Imani Centre for Policy and Education, 2016). The knowledge of healthcare workers was assessed with regard to the requirements for the treatment of healthcare waste. The common waste treatment system mentioned was an incinerator. Some of the hospital administrators indicated that they do not have adequate healthcare waste disposal infrastructure. Personal observations revealed that different types of incinerators were currently in operation in the selected public hospitals (Plate 6.5). Upper West Regional Hospital has state-of-the-art incinerators.A
B
C
D

 
[bookmark: _Toc164164576]Plate 6.5: Types of waste treatment equipment at Tumu Municipal Hospital (6.5A), Wa Municipal Hospital (6.5B and 6.5C) and Upper West Regional Hospital (6.5D). 
Source: Field Data, 2022.
The results showed that 162 (41%) of the study participants had a good knowledge of the treatment requirements for healthcare waste. Respondents were aware of the existence and use of waste treatment facilities in their hospitals. Again, a large number of around 108 (28%) respondents indicated that hospitals do not have waste treatment systems in place, whilst another whopping 123 (31%) respondents did not indicate whether their hospitals had one treatment system or not (Figure 6.6). Whilst this number may be small, it is nonetheless an indictment and also shows that a large number of healthcare workers were unaware of the existence of some critical infrastructure facilities in their hospitals. This implies that either crude methods are used in treating waste or waste treatment is not taken seriously in health facilities. This percentage of health workers is smaller than the finding of a study conducted by Njiru et al. (2013), which indicated more than half (exactly 52%) of the respondents did not know about the incineration system at the Kenyatta National Hospital.

[bookmark: _Toc164166217]Figure 6.6: Waste treatment systems in hospital
Source: The Author, 2022.
The results also showed that of the 122 respondents at the Upper West Regional Hospital, 66 (54.1%) indicated that the facility had a waste treatment system, whilst 12 (9.8%) indicated that the facility had no waste treatment system. On the other hand, 44 (36.1%) of them did not know whether their hospital had a sewage treatment plant or not. Interestingly, the majority of respondents 25 (45.5%) at the Gwollu District Hospital indicated that the hospital does not operate a waste treatment system (Table 6.9). It was discovered that the hospital actually lacked a waste treatment facility. The only incinerator on site has been inoperative for a reasonable period of time and taken over by anthills. The District Environmental Health Officer revealed in a key informant interview that;
The infrastructure for waste treatment is in a deplorable state. Therefore, the current infrastructure deficit such as the dilapidated incinerator is hampering healthcare infectious waste treatment in the hospital. There is also no facility with an incinerator for us to share with them in the district.
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[bookmark: _Toc164164577]Plate 6.6: Defective incinerator at Gwollu District Hospital
Source: Field Data, 2022
Again, the data recorded a Pearson Chi-square value of 41.333 and a probability value of 0.000 at a significant level of 0.05. Thus, the data suggest that there is a strong relationship between knowledge of available waste treatment systems and the studied hospitals.


[bookmark: _Toc164164132]Table 6.9: Distribution of waste treatment system in hospitals
	

Name of Hospital
	Do you have waste treatment system in your facility
	

Total 

	
	Yes 
	No 
	Don’t know
	

	Gwollu District 
	20 (36.4)
	25 (45.5)
	10 (18.2)
	55 (100)

	Tumu Municipal
	32 (49.2)
	18 (27.7)
	15 (23.1)
	65 (100)

	Upper West Regional
	66 (54.1)
	12 (9.8)
	44 (36.1)
	122 (100)

	Wa Municipal 
	44 (29.1)
	53 (35.1)
	54 (35.8)
	151 (100)

	Total 
	162 (41)
	108 (28)
	123 (31)
	393 (100)


Pearson Chi-Square = 41.333       Pr = 0.000            n = 393
Source: Field Data, 2022.
Respondents were asked multiple-response questions about the disposal methods used in the selected hospitals. The results also showed that landfilling in a municipal landfill was the most commonly used waste disposal method. The questions resulted in approximately 147 (37%) responses for dumping in municipal landfills. This was followed by burial on the hospital premises, with 92 (23%) responses. The disposal method with the fewest responses was dumping at community dump sites, with 28 responses, representing 7%. Figure 6.7 shows the different methods of disposing of healthcare waste. This implies that the majority of respondents believed that the main method of disposing of healthcare waste was landfilling in municipal landfills. This confirmed the position of key informants’ that healthcare waste was being transported by Zoomlion Ghana Limited to the municipal dump site. This also supports the views of Abanyie et al. (2021) in a study conducted in Tamale Central Hospital, which indicated that whenever the communal container situated within the hospital premises gets full, a waste collection vehicle comes to transport it to the Metropolitan landfill.

[bookmark: _Toc164166218]Figure 6.7: Method of Healthcare Waste Disposal
Source: Field Data, 2022.
[bookmark: _Toc164163981]6.2.6 Standard practices of staff protection measures
The management of the selected hospitals has taken measures to protect their staff by reducing the risks and hazards of healthcare waste management. It was observed that protective measures for staff include the provision of gloves, safety boots, aprons, goggles, face shields, nose masks, and headgear. The provision of personal protective equipment was indicated by Health Service Administrators as the sole responsibility of the management of the hospitals. Hospital management provides their waste workers with work gloves, Wellington boots, aprons, laboratory coats, soaps, and nose masks to protect them from risks at work.
Study participants were asked to select personal protective equipment to wear during work. The majority of the 343 (87% of respondents) indicated that they wear gloves at work. This was followed by 299 (76%) respondents for nose masks, 221 (56%) for protective clothing, and 108 (28.0%) for boots. However, of the 393 respondents, only 6 (2%) do not wear personal protective equipment due to forgetfulness, pressure, and inadequate equipment. It was also observed that some health workers wear other protective equipment, such as laboratory coats, headgear, face shields, and goggles. The responses imply that most health workers wear protective gear to reduce the risk of injury from a contaminant (Table 6.11). This confirms the argument of Wafula et al. (2019), who posited in a study conducted in Kampala, Uganda, that the majority of health workers wore personal protective equipment whilst at work.
Again, Table 6.10 revealed that the wearing of protective equipment among health workers was high. The results showed that 100% of medical doctors always wore personal protective gear such as gloves, nose masks, and aprons. The majority of dental and laboratory technicians also wore personal protective equipment. However, 2.2% of midwives, 0.7% of nurses, 5% of orderlies, and 2% of pharmacists did not prefer wearing personal protective equipment. This finding is at variance with a similar study conducted in the Saurashtra Region of Gujarat by Nalvaya et al. (2018), who demonstrated that 86.4% of nurses had higher knowledge of wearing personal protective gear whilst segregating waste than medical officers (40%), laboratory technicians (50%), and auxiliary workers (46%). Table 6.10 below shows the wearing of personal protective equipment by health workers on duty.
[bookmark: _Toc164164133]Table 6.10: Wearing of personal protective equipment
	
Staff Category
	Type of Personal Protective Equipment

	
	Gloves
	Nose Masks
	Apron
	Safety boots
	None

	Doctors
	11(100)
	11(100)
	11(100)
	10(90)
	0(0)

	Dental Technicians
	2(100)
	1(50)
	1(50)
	0(0)
	0(0)

	Laboratory Technicians
	18(95)
	16(84)
	14(74)
	6(32)
	0(0)

	Midwives
	41(89)
	35(76)
	22(48)
	19(41)
	1(2.2)

	Nurses
	248(89)
	219(78)
	155(55)
	64(23)
	2(0.7)

	Orderlies
	18(90)
	12(60)
	10(50)
	10(50)
	1(5)

	Pharmacists
	3(23)
	4(31)
	8(62)
	1(8)
	2(15)

	Physician Assistants
	1(50)
	1(50)
	0(0)
	0(0)
	0(0)

	Total
	342(87)
	299(76)
	221(56)
	110(28)
	6(2)


Source: Field Data, 2022.
The main reason for wearing personal protective equipment is to prevent health workers from contracting life-threatening illnesses as a result of work-related accidents. However, it was observed that most of the health workers did not wear complete protective gear whilst on duty. This study confirms the position of Abanyie et al. (2021) that the lack of personal protective equipment could expose health workers to detrimental health consequences. The study also found that orderlies were not wearing Wellington boots and thick gloves to prevent injuries; rather, they resorted to wearing surgical gloves whilst carrying healthcare waste.  As shown in Figure 6.8, health workers were asked to select from a 5-point Likert scale expressing their experiences of how wearing protective equipment saved their lives from life-threatening injuries. Of the 393 respondents, 52% strongly agreed, whilst 40.7% agreed that wearing personal protective equipment prevented them from being injured. About 92.4% of the respondents were saved from life-threatening diseases by wearing protective equipment. This means that wearing protective gear was very helpful in saving lives. In contrast, 6 (1%) respondents strongly disagreed that wearing personal protective equipment saved their lives from life-threatening injuries (Figure 6.8).

[bookmark: _Toc164166219]Figure 6.8: Use of personal protective equipment
Source: The Author, 2022.
Healthcare workers occasionally receive injections in anticipation of accidents occurring in the workplace. These vaccinations were very helpful in preventing life-threatening diseases such as hepatitis B and C. As shown in Figure 6.9, 150 (38%) and 141 (36%) of the respondents agreed and strongly agreed to vaccinations as a result of needle-syringe injuries, respectively, as having completely saved them from life-threatening diseases. In summary, about 74% of the 393 respondents thought that vaccinations were useful. On the contrary, 22 (6%) of the study participants strongly disagreed that vaccinations could prevent diseases caused by needle-syringe injuries. An interview with a key informant who is also an administrator of one of the hospitals revealed that:
In addition to the immunizations we offer our employees to protect them from life-threatening diseases, we also conduct prophylaxis for our employees if an accidental syringe injury occurs. Mostly, these preventive medical care methods are free for our staff.
[bookmark: _Toc132626523]
[bookmark: _Toc164166220]Figure 6.9: Can vaccination prevent life-threatening diseases
Source: Field Data, 2022.
[bookmark: _Toc164163982]6.2.7 Staff training as a recommended practice of healthcare wastes management
Regular training for health workers on clinical waste management is essential to creating awareness (International Committee of the Red Cross, 2011; WHO, 2014). The assessment of workers knowledge of staff training practices focused on the availability of certain waste management facilities, the related risk of healthcare waste, and the roles expected of each health worker. The results show that, depending on the hospital and from time to time, workers were offered training opportunities on infection prevention, pit handling, the use of incinerators, and waste categorisation. Regarding the organisation of training for healthcare staff on waste management, an administrator of a hospital indicated that:

From time to time, we organise in-service trainings for our employees. Most often, these trainings are organised by the management at the national level. Recently, the mortuary man, Chief Orderly, and Environmental Health Officer took part in a training programme organised by the regional directorate.
Another Health Services Administrator of a hospital indicated in a key informant interview that:
We organise training on infection prevention and control for our staff annually. The workers are sensitised to the requirements and hazards of handling healthcare waste.
Again, the study showed that 236 (60%) of the respondents had not received any training as hospital staff. Whilst 157 (40%) of the respondents were trained in proper healthcare waste management procedures, more than half of the participants have not received any training in the proper disposal of healthcare waste. The health workers who have received training were on waste segregation, waste treatment, incineration, waste storage, infection prevention, and control. Eagly and Chaiken (1993) indicated in the Theory of Planned Behaviour that it would be extremely difficult to predict behavioural change when the subject involved lacked the necessary skills to perform the action.
As shown in Table 6.11, 93 (62%) of the 151 respondents at Wa Municipal Hospital had not received any training related to healthcare waste disposal. This is the highest number of respondents in the selected hospitals without training in waste management. The results also indicate that 44.0% (24) of the health professionals who received relevant training in healthcare waste management practices worked at Gwollu District Hospital. This implies that more staff at Gwollu District Hospital have been trained in healthcare waste management than their counterparts at the other study hospitals. Meanwhile, healthcare workers at Wa Municipal Hospital were the least trained in healthcare waste management practices, with about 58 (38%) of the 151 respondents. Again, the data recorded a Pearson Chi-square value of 0.548 and a probability value of 0.908 at a significant level of 0.05. Thus, the data suggest that there is no strong possible relationship between the in-service training received on healthcare waste management practices and the studied hospitals.
[bookmark: _Toc164164134]Table 6.11: Training received by health workers by hospitals
	


Name of Hospital
	Have you had any form of training on healthcare waste management?
	


Total 

	
	Yes
	No
	

	Gwollu District 
	24 (44.0)
	31 (56.0)
	55 (100)

	Tumu Municipal 
	26 (40.0)
	39 (60.0)
	65 (100)

	Upper West Regional 
	49 (40.0)
	73 (60.0)
	122 (100)

	Wa Municipal 
	58 (38.0)
	93 (62.0)
	151 (100)

	Total 
	157 (40.0)
	236 (60.0)
	393 (100)


Pearson Chi-square (2) = 0.548    Pr = 0.908     n = 393
Source: Field Data, 2022.	
Figure 6.10 shows the responses of health workers trained in healthcare waste management according to educational attainment. The study showed that the highest percentage of respondents (75%) who have had any form of training by level of educational attainment were postgraduate degree holders. Meanwhile, the majority of the respondents (65.2%) who did not have any form of training were holders of diplomas. Furthermore, the results show that 70% of health workers with a basic education were trained in healthcare waste management rather than a degree, diploma, certificate, or secondary background.

[bookmark: _Toc164166221]Figure 6.10: Educational backgrounds of health workers trained on waste management
Source: The Author, 2022.
Figure 6.11 shows that the professional categories of workers who have received training on healthcare waste management are pharmacists, orderlies, nurses, midwives, laboratory technicians, doctors, and dental technicians. Meanwhile, the findings further reveal that no physician assistant had received training on healthcare waste management. The findings revealed that 100% (dental technicians), 72.7% (doctors), and 65.0% (orderlies) had more than half of the workers in these categories trained in healthcare waste management. Contrary to this, pharmacists (15.4%), midwives (34.8%), nurses (38.6%), and laboratory scientists (42.1%) also had less than half of the workers in these categories trained on healthcare waste management.
 
 
 

[bookmark: _Toc132626350][bookmark: _Toc164166222]Figure 6.11: Job titles of health workers trained on waste management
Source: The Author, 2022.
Again, the findings revealed that the Chi-Square test on the training received by health workers on waste management practices revealed that some demographic characteristics have a relationship with the training received. The Chi-Square test showed that the P-values for highest academic qualification and job titles were 0.015 and 0.010, respectively. This means that there is a strong relationship between training received by health workers and academic qualifications and job titles since their P-values are smaller than the normal Apha level (0.05). A study conducted by Njiru et al. (2013) in Kenyatta National Hospital found that the training of staff on healthcare waste management did not have a strong relationship with the highest academic qualification, as medical doctors, who were the most educated staff, had the least training of 29% among their counterparts. Again, the P-value for the age of the respondent was 0.701, which presupposes that there is no significant relationship between the age of the respondent and the training received (Table 6.12).
 
 
 

[bookmark: _Toc164164135]Table 6.12: Relationship between training obtained by health workers and age, job and educational attainment
	Chi Square Test
	Had training on healthcare waste management

	
	No. of valid cases
	Value
	df
	P-value

	Highest qualification
	N=393
	14.035a
	5
	0.015

	Job Title
	N=393
	18.535a
	7
	0.010

	Age
	N=393
	1.420a
	3
	0.701


Source: Field Data, 2022.
In addition, with regard to staff training and professional development programmes for health workers related to healthcare waste management practices, 245 (62%) of the respondents indicated that such programmes did not exist. More so, 148 (38%) of those surveyed said they have opportunities for employee development and training. The results also indicate that more than 66 (54%) of the 122 respondents in the Upper West Regional Hospital have opportunities for training and education in healthcare waste management practices. This implies that the health professionals in the Upper West Regional Hospital have more training programmes than their counterparts in the other study hospitals. In contrast, 102 (68.0%) respondents in the Wa Municipal Hospital indicated that they had no opportunities for training or advancement (Table 6.13). Again, the data recorded a Pearson Chi-square value of 21.066 with a probability value of 0.000 at a significant level of 0.05. Thus, the data suggest that there is a strong relationship between in-service training programmes available for staff and the studied hospitals.
[bookmark: _Toc132626525][bookmark: _Toc164164136]Table 6.13: Programmes for staff training and upgrading
	

Name of Hospital
	Do you have any programmes for staff training and upgrading
	

Total 

	
	Yes
	No
	

	Gwollu District 
	15 (27.0)
	40 (73.0)
	55

	Tumu Municipal 
	18 (28.0)
	47 (72.0)
	65

	Upper West Regional 
	66 (54.0)
	56 (46.0)
	122

	Wa Municipal 
	49 (33.0)
	102 (67.0)
	151

	Total
	148 (38.0)
	245 (62.0)
	393


Pearson Chi-square (2) = 21. 066    Pr = 0.000     n = 393
Source: Field Data, 2022
[bookmark: _Toc164163983]6.3 Chapter Summary
Chapter six presented results on health workers knowledge levels about good waste management practices in the selected public hospitals. The presentation of the outcomes of the study covered best practices in relation to waste segregation, storage, handling, treatment and disposal, staff protection measures and trainings for healthcare workers on healthcare waste management. The chapter concludes that health workers knowledge levels were generally high. About 79% of health workers segregate waste, 55% transport waste separately, 87% cover waste bins properly and 55% were knowledgeable about waste storage systems. Majority of the respondents wear protective gear on duty, whilst 60% of the health workers had not received training on proper healthcare waste management.












[bookmark: _Toc164163984]CHAPTER SEVEN
[bookmark: _Toc164163985]IMPLICATIONS AND CHALLENGES OF HEALTHCARE WASTE MANAGEMENT
[bookmark: _Toc164163986]7.1 Introduction
Chapter seven of the study presents findings on implications and challenges of healthcare waste management. The findings captured implications of current waste management practices on human health and the environment. The study also identified major challenges in healthcare waste management which were classified into social, technical, institutional and financial constraints. The chapter has also been summarised. 
[bookmark: _Toc164163987]7.2 Implications of Current Healthcare Waste Management Practices on the Environment and Human Health
This particular research objective assessed the two critical aspects of healthcare waste management. It addressed the impact of current waste management practices on human health and the environment. It is clear that workers, visitors, and patients are at risk from healthcare waste. Ciplak and Barton, (2013) indicated that proper management of healthcare waste ensures that the treatment and disposal of waste do not pose a serious risk to human health or the environment. 
[bookmark: _Toc164163988]7.2.1 Implication of Current Healthcare Waste Management Practices on Human Health
The level of awareness of the risks posed by healthcare waste was assessed, and the results indicated that participants were aware of the risks associated with healthcare waste disposal. Approximately, 97% of the respondents indicated that they are aware of the risks associated with the management of healthcare waste. Only 4 (1%) of the participants were unaware of the risks of managing healthcare waste, whilst 7 (2%) were unsure whether they knew the risks involved in managing healthcare waste. The majority of healthcare professionals are aware of the risks involved in the management of healthcare waste. In addition, 65 (100%) respondents from Tumu Municipal Hospital said they are aware of the risks of healthcare waste management. Table 7.1 shows that more females 216 (97%) were aware of the risks of healthcare waste than their male 166 (97%) peers. In general, awareness of the risks of healthcare waste management is high. Respondents mentioned cuts from sharps, burns from corrosive substances, and soiling of clothes resulting in life-threatening diseases as some of the risks associated with healthcare waste management. An orderly in-charge of the Labour Ward at Wa Municipal Hospital stated that:
Sometimes, when we are carrying the placentas to the pit and the container is full to the brim, we experience splashes of blood and liquid matter. In fact, it is not a good experience with all the risks associated with these substances.
The data also recorded a Pearson Chi-Square value of 2.250 and a probability value of 0.325 at a significant level of 0.05. This depicts that there is no possible strong relationship between awareness of risk associated with healthcare and the gender of the respondents (Table 7.1).
[bookmark: _Toc164164137]Table 7.1: Awareness of risk associated with healthcare wastes
	

Sex of Respondents
	Are you aware of risk associated with healthcare wastes
	

Total 

	
	Yes 
	No
	Not Sure
	

	Male
	166(97.1)
	3(1.8)
	2(1.2)
	171(100)

	Female
	216(97.3)
	1(0.5)
	5(2.3)
	222(100)

	Total
	382(97.0)
	4(1.0)
	7(2.0)
	393(100)


Pearson Chi-Square = 2.250        Pr = 0.325        n = 393
Source: Field Data, 2022
When asked if healthcare workers had experienced any instances of sharps injuries, more than half of the respondents, 202 (51%), answered yes. Participants indicated that there were times they experienced accidental sharps injuries from infected or new items. Meanwhile, 191 (49%) of those surveyed had never experienced an injury from medical sharps. A Health Services Administrator at one of the hospitals stated in an interview as a key informant that, recently, a worker had a cut on his foot and was treated. We found out that his Wellington boots were worn out, and we had to replace them immediately.
The study also shows that 67 (55%) and 28 (51%) respondents from the Upper West Regional Hospital and Gwollu District Hospital, respectively, had more than half of their respondents injured by sharp objects. Whilst Tumu Municipal and Wa Municipal Hospitals saw nearly half of their respondents sustain injuries from sharps (Table 7.2). This implies that sharps injuries must be considered a serious problem as they have health consequences for the workforce. However, the findings further revealed that the Pearson Chi-Square value recorded was 3.044 with a probability value of 0.803 at a significant level of 0.05. Therefore, there is no strong association between experiences with sharp-inflicted injuries and the name of the hospital.
[bookmark: _Toc164164138]Table 7.2: Distribution of incidence of sharp-inflicted injuries
	Experiences of incidences of  sharps-inflicted injuries
	 Incidence of sharps-inflicted injury
	
Total 

	
	Yes
	No
	

	Gwollu District 
	28 (51.0)
	27 (49.0)
	55 (100)

	Tumu Municipal 
	32 (49.0)
	33 (51.0)
	65 (100)

	Upper West Regional 
	67 (55.0)
	55 (45.0)
	122 (100)

	Wa Municipal
	75 (49.7)
	76 (50.3)
	151 (100)

	Total 
	202 (51.0)
	191 (49.0)
	393 (100)


Pearson Chi-Square = 3.044        Pr = 0.803        n = 393
Source: Field Data, 2022.
When assessing the impact of current waste management practices, respondents were asked about any reported cases of infection caused by poorly managed waste, and the majority of respondents, 164 (42%), were unaware of any reported cases of infection. Again, there were 161 (41% of respondents) who believed that such cases of infection never occurred at their hospital sites. Meanwhile, 68 (17%) of those surveyed said they have had reports of infection from poorly disposed healthcare waste (Figure 7.1). The study suggests that the problems of infections arising from poorly managed healthcare waste are rare. All of the key informants interviewed in this study indicated that they had never received reports from residents, clients, waste facilities, or the general public of infections resulting from poor healthcare waste management. This finding supports earlier findings expressed by Fadipe et al. (2011) and Mathur et al. (2012) that improper handling, disposal, and treatment of healthcare waste can lead to the transmission and spread of diseases.

[bookmark: _Toc164166223]Figure 7.1: Reported cases of infection caused by poorly managed waste
Source: Field Data, 2022.
Half of the respondents, 195 (50%), believe that they have not experienced any cases of disease outbreaks due to poor healthcare waste management (Figure 7.2). Additionally, 147 (37% of respondents) were unsure whether disease is caused by poorly managed healthcare waste, whilst 51 (13% of respondents) believe disease outbreaks have been caused by poorly managed healthcare waste (Figure 7.2). This study suggests that healthcare waste did not have a large impact on disease outbreaks in the study hospitals.
 
 
 
 

[bookmark: _Toc164166224]Figure 7.2: Reported cases of disease outbreak
Source: Field Data, 2022.
The study wanted to know whether residents of healthcare waste landfill sites complained about insects, flies, rodents, birds, cats, and dogs invading landfill host communities. Personal observation revealed that stray animals such as goats, cats, and dogs had unimpeded access to most landfills, either on hospital grounds or at the municipal landfill. The wire fences barricading the landfills, preventing intruders and stray animals, have collapsed. The results showed on a 4-point Likert scale that 124 (32%) of the respondents agreed that the landfill host communities are mainly invaded by birds, insects, dogs, and flies, causing inconveniences. Respondents indicated that local residents complain about the invasion of landfills by birds such as crows and stray dogs. These birds sometimes carry unwanted items across our roofs, and these materials find their way into yards, polluting water and food. Meanwhile, 73 (19%) of the respondents believe that landfill host communities have never complained of intrusions by birds, dogs, flies, insects, or rodents (Table 7.3). By and large, about 53% (208 of 393) of the respondents believed complaints about community invasions by insects were real.
 
 
 
[bookmark: _Toc164164139]Table 7.3: Complaints of invasion of communities of dump sites by insects
	Insect invasion
	Frequency
	Percent (%)

	
	Very true
	84
	21.4

	
	True
	124
	31.6

	
	Not true
	73
	18.6

	
	Don't know
	112
	28.5

	
	Total
	393
	100


Source: Field Data, 2022.
On a 4-point Likert scale, the study asked if residents complained of acrid odours from decomposing waste and body parts from municipal landfills. The study reveals that a majority of respondents, 102 (26%) said this was not true, whilst the same number of respondents did not know whether residents had complained or not. The results further show that 100 (25%) respondents said they had received reports of foul smells emanating from decaying body parts in municipal landfills, whilst approximately 89 (23%) respondents believed it was very true that such a report had been received. Further checks, which were also confirmed by my observation, revealed that local residents sometimes smell acrid odours from landfills in general, but not as a result of decomposing body parts (Table 7.4). A Health Service Administrator at one of the hospitals stated in an interview with key informants that:
We have only received reports from kiosk owners about our internal dump. The placenta well at the internal disposal site sometimes emits foul odour, and road users and kiosk owners misinterpret this as coming from the morgue. The placenta well is old and we use chemicals such as Carbit and Azal to treat it when such complains occurs. 
[bookmark: _Toc164164140]Table 7.4: Pungent smell from decomposing body parts and general waste
	Pungent smell from decomposing body parts and healthcare waste
	Frequency
	Percent (%)

	
	Very true
	89
	23.0

	
	True
	100
	25.0

	
	Not true
	102
	26.0

	
	Don't know
	102
	26.0

	
	Total
	393
	100.0


Source: Field Data, 2022.
[bookmark: _Toc164163989]7.2.2 Implications of Current Healthcare Waste Management Practices on the Environment 
The study observed that healthcare wastes have components with deleterious effects on human health and the environment. This finding supports the view of Alam et al. (2013) that healthcare waste is a major source of threats to human health and environmental contamination and pollution. Therefore, the primary goal of healthcare waste management is to minimise its impact on human health and the environment prior to disposal. This subsection discusses the results of the impacts of healthcare waste management practices, particularly on air, water, and soil pollution.
[bookmark: _Toc164163990]7.2.2.1 Air pollution
The main activities that lead to air pollution as a result of the disposal of healthcare waste are open burning and incineration. If not properly controlled, these activities release harmful gases and substances such as carbon dioxide, sulphate, vapour, dust, and ash, mostly classified as dioxins and furans, into the atmosphere. According to Javid and Manoj (2019), exposure to these pollutants leads to the onset of diseases such as bronchitis, asthma, and heart disease.The study showed that close to half of the respondents, 177 (45% of 393), did not know if their hospitals had pollution control facilities (Figure 7.3). These devices refer to the chimneys attached to the incinerators that channel the smoke into the atmosphere during combustion. Meanwhile, 144 (37%) and 72 (18%) of those surveyed said yes and no, respectively, about incinerators having pollution reduction devices in their hospitals. A key informant from the Environmental Protection Agency stated that:
In 2020, we received complaints about a pungent odour and unpleasant smoke emanating from a Zoomlion Ghana Limited dump site in Nakore. We moved in there and made sure that the necessary measures were taken to prevent future events.

Again, the Environmental Protection Agency's key informant explained that open burning can biologically affect the environment:
Especially, if the burning is taking place closer to a bird habitat. Most often, birds are attracted to the smoke because they hunt insects. Meanwhile, this can also lead to the extinction of other living organisms.


[bookmark: _Toc164166225]Figure 7.3: Incinerators with pollution control devices
Source: The Author, 2022.
Again, it was observed that the incinerators have devices to channel emissions. At Upper West Regional Hospital, the incinerator in the modern facility is a state-of-the-art piece of equipment that produces no harmful substances beyond the operating artifact. The only harmful substances are particles and vapours released from the combustion device. However, it turned out that most of the operating incinerators in the other hospitals were outdated and no longer serving their intended purposes. As a result, these hospitals openly burn piles of garbage within the hospital grounds. The open burning activities affect hospital air quality, which poses serious health risks to patients, workers, and visitors with certain underlying medical conditions. Burning healthcare waste releases toxic and carcinogenic substances. Plate 7.1 shows the open burning of piles of healthcare general waste between the children's ward, maternity ward, and outpatient department in a hospital by an incinerator.
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[bookmark: _Toc164164578]Plate 7.1: Open burning of healthcare waste within Wa Municipal Hospital premises
Source: The Author, 15th September, 2022. 
[bookmark: _Toc164163991]7.2.2.2 Water pollution
According to Sharma et al. (2012), and Jena et al. (2021), impervious liners are required in the design of modern landfills basically to prevent underground water pollution through leachate infiltration and also to prevent underground movement of methane. Ita and Effiom (2019) also confirm that inappropriate landfilling of healthcare waste has been found to lead to contamination of surface and groundwater sources. These buttress the fact that the unengineered landfill in Siriyiri in the Wa Municipality is a receptacle for all kinds of waste from health facilities, households, and institutions that are harmful to human health and the environment without proper liners. These waste products are disposed of by Zoomlion Ghana Ltd. (ZGL) on a daily basis.
Water pollution is prevalent in areas without proper treatment, handling, and disposal of healthcare waste. Unsanitary waste landfills without proper structural liners to prevent leachate result in sludge infiltration into the ground and surface water. Meanwhile, the borehole on the site of the landfill at Siriyiri is patronised by people every day who fetch the water for various purposes without any strict restrictions. Consequently, polluted water sources used for drinking, cooking, and washing, among other things, can lead to diseases such as cholera, dysentery, and typhoid, invariably resulting in deaths. This finding vindicates Owusu-Sekyere et al. (2013) in a similar survey, which revealed that waste dumpsites contain toxic groundwater contaminants such as gases, heavy metals, bacteria, dissolved salts, nitrate, petroleum hydrocarbons, and volatile organic compounds that are inimical to human health. From Figure 7.4 below, 219 (56% of 393) respondents totally agreed that poorly managed healthcare waste can pollute both underground and surface water. Whilst 3 (1% of 393) health workers strongly disagreed that poorly managed healthcare waste cannot pollute water sources, Figure 7.4 shows health professionals' responses as to whether poor management can contaminate underground and surface water sources.

[bookmark: _Toc132626530][bookmark: _Toc164166226]Figure 7.4: Can poorly managed healthcare waste pollute water sources
Source: Field Data, 2022.
In addition, the study showed that out of the 219 respondents who believed that healthcare waste disposal could potentially pollute ground and surface water sources, 88 (40.2%) worked at the Wa Municipal Hospital, whilst 30 (14%) of their colleagues worked at Gwollu District Hospital. Most of the respondents, 66.7% (2 out of 3) who strongly disagreed, were staff at the Upper West Regional Hospital, who believe that regardless of how medical waste is disposed of, it does not pollute underground and above-ground water sources. Generally, the views of respondents who were not sure of the potential of healthcare waste polluting water sources were almost equal, except for Wa Municipal Hospital, which recorded 33.3% out of the 18 respondents, compared to 22.2% each for the remaining three health facilities. Figure 7.5 shows poorly managed healthcare waste can potentially pollute underground and surface water sources. 

[bookmark: _Toc164166227]Figure 7.5: Poorly managed healthcare waste can pollute water sources
Source: The Author, 2022.
[bookmark: _Toc164163992]7.2.2.3 Land pollution
The disposal of healthcare waste can result in soil pollution if the waste materials are not disposed of in a safe manner. Soil quality can be altered and rendered infertile when certain healthcare waste components are buried or improperly burned. Again, the continuous burning of waste in a given area makes the place dead and loses microbial components and soil fertility. Some of the waste materials buried on land, such as bottles and plastics, may take longer to decompose. Some healthcare waste was observed to be burned and buried in the Gwollu District Hospital, Wa Municipal Hospital, and Tumu Municipal Hospital. Thus, parts of the land are being rendered sterile inside hospitals where the burning and burials took place. Plate 7.2 shows portions of barren land within the hospital compound due to ongoing illegal disposal practices.
[bookmark: _Toc164164579]Plate 7.2: Burial of healthcare waste at Tumu Municipal Hospital (7.2A) and Wa Municipal Hospital (7.2B).A
B

Source: The Author, 15th September, 2022.
When asked whether poorly managed healthcare waste can potentially pollute the soil, 44% agree, 41% totally agree, 9% are not sure, 4% disagree, and 2% totally disagree. The majority of respondents, constituting 85%, believed that poorly managed healthcare waste could potentially pollute the soil. The respondents further explained that some of the healthcare waste materials are hazardous and can negatively alter the chemical composition of the soil. Figure 7.6 shows the percentages of responses on a Likert scale on the potential for soil pollution from poorly managed healthcare waste.

[bookmark: _Toc164166228]Figure 7.6: Potential of poorly managed healthcare waste polluting the soil
Source: The Author, 2022.
[bookmark: _Toc164163993]7.3 Major Challenges of Healthcare Waste Management Identified	
The results of the study revealed some impediments affecting healthcare waste management. These challenges can be divided into technical, financial, social, and institutional obstacles. Pietzsch et al. (2017), Ogawa (2002), and Douti et al. (2017) believed that waste management challenges include political, cultural, economic, financial, and technological issues at the macro-environment level, which agrees with the results. The findings further revealed that challenges impeding healthcare waste management specifically include inadequate infrastructure, lack of sanitation and waste management equipment, lack of training for health personnel, insufficient human resources, poor funding of waste management activities, and lack of political will and interference. The rest include poor knowledge and awareness, poor segregation practices, and poor enforcement of laws and regulations. These challenges identified in the survey agree with the findings of earlier studies conducted by WHO (2018), Hossain et al. (2011), and Banu et al. (2015), which also pointed out similar impediments.
Figure 7.7 offers a range of options to solicit respondents' views on the main challenges hindering healthcare waste management in their respective hospitals. According to the interviewees, the lack of training of health workers emerged as the main obstacle to healthcare waste management. Of the 393 respondents, 75 (19%) said a lack of training for health workers was the main obstacle, whilst 23 (6% of the 393) respondents surveyed said political neglect was the least important challenge.

[bookmark: _Toc164166229]Figure 7.7: Challenges facing healthcare waste management
Source: The Author, 2022.
In addition, 63% of the 75 respondents were women. Interestingly, even with the least-considered limitation, 65% of the 23 respondents were women. The study also showed that both genders were equally divided in believing that a lack of segregation is also a barrier to healthcare waste management. However, the trend in responses to poor knowledge and education changed slightly, with more men (26) than women (25) out of the 51 respondents reporting that this factor was a barrier. Follow the details of the arguments in the heading below (Figure 7.8).

[bookmark: _Toc164166230]Figure 7.8: Challenges facing healthcare waste management by gender
Source: The Author, 2022.	
[bookmark: _Toc164163994]7.3.1 Social constraints
Challenges classified under social constraints hampering healthcare waste management included the lack of waste segregation, poor knowledge and education of waste management requirements, and the attitudes of healthcare workers towards healthcare waste management.
[bookmark: _Toc164163995]7.3.1.1 Poor segregation practices of healthcare wastes
Healthcare waste segregation is the most important step in tackling the waste problem. The findings indicate that healthcare general wastes were disposed of occasionally in the same colour coded bins and containers together with infectious components. However, in smaller quantities, this type of waste has harmful effects on the environment and human health. Thus, healthcare waste segregation in health facilities is a requirement that must be executed according to international, national, and local standards and procedures.
Healthcare personnel stationed in the various wards, units, and departments are responsible for segregating healthcare waste into components. There have never been any disagreements about who is responsible for sorting waste because the roles are clear. The problem is the willful refusal of some employees to sometimes separate waste. Meanwhile, it is the hospital authorities that provide appropriate arrangements for healthcare waste segregation. That notwithstanding, it seemed waste segregation was tedious for healthcare workers.
It was observed that in all the studied hospitals, colour coded bins were provided by the authorities for waste separation at the point of generation. There were also polythene bags that served as bin liners. Authorities also provided cardboard boxes specifically for sorting needle syringes. Personal observations during routine waste collection exercises revealed that occasionally general and infectious wastes were disposed of in the same colour coded bins. The impact of mixing different categories of waste is that it makes even general waste rather infectious. This relates to the findings of Adu et al. (2020), Mathur et al. (2012), and Yazie et al. (2019) that healthcare waste risks cross-contamination due to the unsatisfactory practice of thorough sorting at source. This was occasioned by the inadequate provision of colour-coded containers in the wards and units of the hospitals. A hospital administrator stated in a key informant interview that:
I must admit that occasionally we run short of materials such as bin liners for colour coded bins and our staff just mix the waste at the point of generation. Yes, we segregate waste but not all the time.
The behavioural change in waste segregation among health workers cannot be realised when health facilities continue to experience an inadequate supply of colour coded bins in hospitals. Ajzen (1991) posited in critiquing the Theory of Planned Behaviour that the major constraints must be eradicated to pave the way for consistency in measuring an intention or a particular behaviour.
On whether the health workers have ever segregated waste in their wards, the results of the data analysis from the questionnaire showed that 312 (79% of 393) of the respondents said they had ever separated waste in their wards, departments, or units. This means that more health workers will comply with healthcare waste segregation standards, conventions, and practices in the selected public hospitals. The study also showed that 14% and 7%, respectively, have never sorted waste or are not even sure they have segregated waste in their wards or units. Some respondents argued that litter bins were grossly inadequate, whilst litter categories also vary. Others also argued that they only produce pieces of paper in their wards that are not sorted (Figure 7.9).

[bookmark: _Toc164166231]Figure 7.9: Segregation of waste in the hospital
Source: Field Data, 2022.
There is a weak correlation between waste separation and the gender of the respondents (r = 0.044, p < 0.383). The correlation with waste separation itself is positive (r = 1), with non-missing observations adding up to (n = 393). Again, the correlation with the gender of the respondent itself is also positive (r = 1), with the number of non-missing observations being (n = 393). Therefore, there is no significant difference (0.383) between waste separation and gender among the respondents based on n = 393 observations. The same relationship exists for respondents’ gender and waste sorting. There is a positive relationship between the sex of respondents and waste segregation in hospitals, meaning that these variables tend to increase together. The study also showed that there is a moderate magnitude (0.383) of relationship between waste segregation and the sex of respondents in hospitals (Table 7.5).
 


[bookmark: _Toc164164141]Table 7.5: Correlation between waste segregation and sex of respondents
	Person correlation between waste segregation and sex of respondents
	Have you ever segregated waste
	Sex of respondent

	
Have you ever segregated waste
	Pearson correlation
	1
	0.044

	
	Sig. (2-tailed)
	0.383

	
	N
	393
	393

	
Sex of respondents
	Pearson correlation
	0.044
	1

	
	Sig. (2-tailed)
	0.383

	
	N
	393
	393


Source: Field Data, 2022.
[bookmark: _Toc164163996]7.3.1.2 Poor knowledge and education
The low level of knowledge and awareness of the needs of healthcare waste management by healthcare workers is a daunting task in eliminating the threat. Healthcare waste, by its nature, should be handled with care. Mugabi and Chima (2021) stated that knowledge and awareness requirements are important ingredients in proper healthcare waste management. As shown in Figure 7.10, 52 (13% of 393) of the respondents believed that a lack of knowledge and education can negatively affect the way healthcare waste is managed. The lack of awareness, knowledge, and education on the requirements of waste management hinders waste segregation practices, handling, transportation, treatment, and disposal. This puts health workers directly involved in managing healthcare waste at risk. This corroborates the findings of Nie et al. (2014) that it is important that workers are aware of the potential health risks and hazards of healthcare waste. Generally, a lack of education and knowledge impedes attitudinal changes, which leads to disregard for laws and regulations. Proper public awareness and sensitization usually occur through public announcements, the release of jingles by municipal and health authorities, radio and television talk shows, and documentaries on healthcare waste requirements and management practices. Inadequate public education exposes health workers, communities, and the environment to the deleterious effects of healthcare waste.
 

[bookmark: _Toc164166232]Figure 7.10: The Challenge of poor knowledge and education
Source: The Author, 2022.
From the results, 51 respondents indicated poor knowledge and awareness as a problem of waste management; 26 (51%) and 25 (49%) of males and females, respectively, indicated that poor knowledge and awareness of waste management requirements was a barrier. Healthcare waste can cause irreparable damage to human health if waste workers do not know how to properly manage healthcare waste. Figure 7.11 illustrates that poor knowledge and awareness are prevalent at Wa Municipal Hospital, with 22 (43% of 51) of the respondents reporting that it is a barrier to healthcare waste management. The Upper West Regional Hospital follows with 18 (35% of the 51) respondents, who also indicate that poor knowledge and awareness impede healthcare waste management.
 

[bookmark: _Toc164166233]Figure 7.11: Poor knowledge and awareness as a challenge by hospitals
Source: The Author, 2022.
[bookmark: _Toc164163997]7.3.1.3 Attitude of health workers
The study shows workers attitudes towards waste management are the least considered challenge of healthcare waste management. Although this aspect is the most neglected by researchers, it is crucial to fix the teething problem. The Zero Waste Theory advocates for the sensitisation of health workers as one of the pillars of change in behaviour (Song et al., 2015). Some employees deliberately refuse to properly separate waste or throw waste into the wrong bins on purpose. This finding agrees with a study conducted by Olaniyi et al. (2021), which opined that sometimes healthcare professionals do not want to segregate healthcare waste into different components. Personal observations during the study period revealed that some of the workers intentionally disposed of infectious waste in general waste bins. The handling and treatment of these waste components are not the same. As shown in Figure 7.12, 26 (6.6% of 393) of the respondents indicated that the attitude of health workers is a barrier in the waste management process. The results showed that the attitude of the health workforce was seen as one of the least challenging barriers.
 

[bookmark: _Toc164166234]Figure 7.12: Attitude of health workers as a waste management challenge
Source: The Author, 2022
Figure 7.13 shows that 26 (6.6%) respondents in the surveyed hospitals cited health workers’ attitudes towards waste management as a barrier. The study further revealed that 15 (58% of 26) respondents were staff at Upper West Regional Hospital. This implies that workers attitudes are negatively affecting waste management at the region's largest referral hospital. Again, respondents at Tumu Municipal Hospital indicated that the attitude of workers had minimal impact on their waste management challenges, with only 2 (8%) respondents citing this as a challenge. The results also showed that 7 (27%) and 18 (73%) of the men and women, respectively, believed that staff attitudes negatively impact healthcare waste management.


[bookmark: _Toc164166235]Figure 7.13: Attitude of health workers by hospitals
Source: Field Data, 2022.
[bookmark: _Toc164163998]7.3.1.4 Lack of stocktaking of healthcare wastes
The findings revealed that no documentation of healthcare waste compositions and quantification was being undertaken prior to this study. The lack of accurate data has the tendency to negatively impact healthcare waste management plans and decisions. This confirms the positions of Yawson (2014) and Abor and Bouwer (2008) that hospitals in Ghana and South Africa, respectively, do not keep records of the volumes of healthcare waste generation. Figure 7.14 shows that a majority of 169 (43%) of the health workers indicated that they were engaged in waste quantification, whilst 91 (23.2%) of the respondents were not sure about waste quantification in the facilities. However, hospital management has indicated they do not engage in healthcare waste quantification, which was confirmed by personal observation. Therefore, the questionnaire responses and the actual situation about waste quantification are contrary and contradictory. Again, the health workers have indicated they do not keep records of waste quantification. The majority of the respondents, 252 (64%), did not keep records, whilst 57 (15%) said they were keeping records of waste quantification. Meanwhile, when they were asked to bring the records for review, none were able to present their records for scrutiny. Thus confirming the unavailability of the records in the hospitals.

[bookmark: _Toc164166236]Figure 7.14: Lack of waste quantification record
Source: The Author, 2022.
[bookmark: _Toc164163999]7.3.2 Institutional constraints
The institutional challenges hampering healthcare waste management included a lack of refresher training for healthcare workers, political neglect and interference, and inadequate enforcement of waste management laws.
[bookmark: _Toc164164000]7.3.2.1 Lack of refresher training for personnel
The study unearthed that regular training was vital in developing and sharpening the skills of health workers. The findings showed that a lack of regular on-the-job training for health personnel is the topmost challenge in healthcare waste management. Regular training for healthcare workers is essential to developing and sharpening the skills of health staff. There should be opportunities for the continuous professional development of employees. However, these training courses have not been included in the hospital's activity plan and are therefore not carried out. This finding agrees with the position of Olaniyi et al. (2021), who indicated that the current situation shows that there are no regular trainings scheduled for health workers.
A survey conducted in four public institutions found that the lack of refresher training for healthcare professionals is the topmost challenge in managing healthcare waste in healthcare facilities. Among a litany of factors enumerated by 393 respondents, 19% indicated that the lack of training on healthcare waste management was a challenge for health workers (see Figure 7.15). The results showed that the majority of the respondents had never attended any in-service trainings organised by their departments.

[bookmark: _Toc164166237]Figure 7.15: Lack of refresher trainings for health workers
Source: The Author, 2022.
Approximately 236 (60% of 393) respondents had never attended any refresher training on healthcare waste management. This is higher than a study conducted by Bakobie et al. (2018), which revealed that 38% of health workers in both public and private hospitals in Tamale Metropolis had not received any training on waste management. Some of the workers indicated that, although they have been on the job for more than ten years, they have never received any form of waste management training. This confirms the positions of similar studies conducted by Asante et al. (2018), Bakobie et al. (2018), and Odonkor and Mahami (2020), which indicated that huge numbers of health workers in hospitals have not received adequate training on good waste management practices from health authorities. These workers are now exposed to the consequences and hazards of healthcare waste on a daily basis. The few health workers, 157 (40% of 393) who received some form of training, covered aspects of waste separation and management, infection prevention and control, waste treatment, waste separation and storage, and incineration. Some of the hospital administrators sponsor training for their officials, such as the Head of Waste Management, who in turn coaches the other waste management practitioners on a daily basis. 
[bookmark: _Toc164164001]7.3.2.2 Political neglect and interference
The survey indicates that political neglect and interference are yet another bottleneck in healthcare waste management. The study explained the failure by the municipal and hospital authorities in providing the needed infrastructure, funds, equipment, and tools and recruitment of manpower to facilitate healthcare waste management in the hospitals as a lack of commitment and political neglect. However, this finding is contrary to a study conducted by Adipah (2019), who opined that state actors need to provide hospitals with the needed logistics, utilities, and qualified personnel to commendably perform their mandated tasks.
Most importantly, politicians often intervene on behalf of sanitation offenders, who are popular with the political class. Politicians are always threatening sanitation law enforcement officers with dismissals and disciplinary transfers to deprive communities in order to compel officers to rescind their stances. The relationship between the finding and literature, as explained by Dwivedi et al. (2009) and Nie et al. (2014), is that most often, penalties for sanitation offenders were unenforced. An Environmental Health Officer recounted his experience with a politician in a key informant interview that:
I was called to drop a case of shallow burial of a corpse by a politician. We wanted the corpse to be exhumed and the proper burial processes followed because it was an environmental nuisance and residents were complaining about foul odour which caught our attention and we wanted the right thing to be done.
About 6% of the 393 respondents believed that political neglect and influence was among the factors hindering waste management in the selected public hospitals (Figure 7.16). 

[bookmark: _Toc164166238]Figure 7.16: Political neglect and interference
Source: The Author, 2022.
The study also showed that out of a total of 23 (6%) respondents who responded that political neglect and interference was a barrier, the Upper West Regional Hospital alone had 9 (39%) respondents who indicated that political neglect was a challenge. Also, the Wa Municipal Hospital recorded 8 (35%) respondents for political neglect and interference. However, political neglect and interference was never seen as a challenge in ensuring proper waste management in Gwollu District Hospital (Figure 7.17). 

[bookmark: _Toc164166239]Figure 7.17: Political neglect and interference by hospitals
Source: The Author, 2022
The study also shows that, of the 23 respondents for this item 35% were males whilst 65% were females. This implies most females believed that political neglect and interference was a barrier to them than their male counterparts in healthcare waste management.
[bookmark: _Toc164164002]7.3.2.3 Poor enforcement of legislation
The results indicate that legislation regulating healthcare waste management is still disjointed and scanty in Ghana. Waste management laws and regulations are also fragmented and essentially inadequate. Undoubtedly, inadequate enforcement of healthcare waste management laws and regulations continues to impede waste management. The study participants revealed that prominent individuals, such as chiefs and politicians, are seriously impeding the enforcement processes. As shown in Figure 7.18, 29 (7%) of the 393 respondents indicated that poor enforcement of waste management laws was the primary barrier to their performance. The study showed that 13 (45%) men and 16 (55%) women indicated poor enforcement of legislation was impeding healthcare waste management. This agrees with the views of Dwivedi et al. (2009) that in some countries, specifically India, the authorities responsible for waste management lack sufficient power and commitment.

[bookmark: _Toc164166240]Figure 7.18: Poor enforcement of legislation as a challenge
Source: The Author, 2022.
Again, Table 7.6 shows that healthcare workers have confidence that laws and regulations are being enforced in their hospitals. Approximately 204 (52.0%) of respondents indicated that waste laws and regulations are enforced in their hospitals. They pointed out that by providing colour coded bins, routine daily checks to ensure standards are being followed, and most importantly, educating and raising awareness among healthcare workers. This finding disagrees with the positions of Titto et al. (2012) and Nie et al. (2014) that suggest most large healthcare institutions do not comply with waste management rules and regulations.
In addition, the results showed that 90 (44% of 204) of the respondents who indicated that waste laws were enforced worked in the Upper West Regional Hospital, whilst 16 (8% of 204) of their colleagues worked in the Gwollu District Hospital. On the contrary, 85 (45% of 189) of those who said the laws were not being enforced were from Wa Municipal Hospital. The findings also revealed a Pearson Chi-Square value of 42.359 with a probability value of 0.000 and a significance level of 0.05. The finding suggests that there is a strong relationship between responses from hospitals and the enforcement of healthcare waste laws, legislation, and regulations. 
[bookmark: _Toc164164142]Table 7.6: Enforcement of waste laws, legislations and regulations in hospitals
	Are the wastes legislations being enforced in your hospital?
	                           Name of Hospital
	

	
	Gwollu District 
	  Tumu  Municipal
	 Upper West Regional 
	       Wa 
 Municipal 
	 Total 

	
	Yes
	   16(8)
	 32(16)
	  90(44)
	   66(32)
	 204(52)

	
	No
	   39(21)
	 33(17)
	  32(16.9)
	   85(45)
	189(48)

	Total
	   55(14)
	 65(17)
	  122(31)
	   151(38)
	393(100)


Pearson Chi-Square = 42.359        Pr = 0.000        n = 393
Source: Field Data, 2022.
[bookmark: _Toc164164003]7.3.3 Technical constraints
The findings show that the technical challenges faced by healthcare waste management have included insufficient human resources and a lack of modern infrastructure for healthcare waste management.
[bookmark: _Toc164164004]7.3.3.1 Inadequate human resources
The findings revealed that the studied public hospitals lack the appropriate and required number of staff to handle healthcare waste management issues. The lack of skilled and unskilled labour in waste management was a major hindrance. Management of healthcare facilities has lamented over the unavailability of technical human resources to solve the waste problem due to political heads hijacking the recruitment of staff with political connections. These politicians end up recruiting incompetent workers who cannot be controlled because of their relationship with political leaders. Similarly, Douti et al. (2017) and Yazie et al. (2019) had related findings in their studies conducted in other jurisdictions that recruitment processes involve some biases in hiring workers. Sometimes, authorities are compelled to hire individuals who lack the necessary professional qualifications, competencies, and skills, further preventing them from taking disciplinary action against underperforming workers.
Respondents were asked about the adequacy of human resources for waste management. The hospitals were faced with insufficient staff to properly manage healthcare waste. These critical workers include environmental health officers, labourers, and orderlies. Of the 393 respondents, 54.2% indicated that the healthcare facilities did not have the required staffing levels. The study also showed that 40.4% of the 213 respondents who said healthcare facilities were constrained by inadequate waste workers said Wa Municipal Hospital needed urgent staffing. In addition, 56.0% of the 84 respondents who indicated they had sufficient waste workers were at the Upper West Regional Hospital (see Table 7.7). The findings also revealed a Pearson Chi-Square value of 40.399 with a probability value of 0.000 and a significance level of 0.05. The finding suggests that there is a strong positive relationship between responses from hospitals and the availability of human resource personnel for healthcare waste management. 



[bookmark: _Toc164164143]Table 7.7: Availability of human resource personnel
	


Name of Hospital
	Availability of human resources for waste management
	


Total 

	
	
Yes
	
No
	
Don’t Know        
	

	Gwollu District
	4 (4.8%)
	41(19.2%)
	10 (10.4%)
	55 (14%)

	Tumu Municipal
	8 (9.5%)
	42 (19.7%)
	15 (15.6%)
	65 (16.5%)

	Upper West Regional
	44 (56%)
	47 (20.7%)
	31 (32.3%)
	122 (31%)

	Wa Municipal
	25 (29.8%)
	86 (40.4%)
	40 (41.7%)
	151 (38.4%)

	Total
	84 (100%)
	213 (100%)
	96 (100%)
	393 (100%)


Pearson Chi-Square = 40.399        Pr = 0.000        n = 393
Source: Field Data, 2022.
Table 7.8 revealed that hospitals are facing significant shortages of human resource personnel, particularly orderlies and labourers. These professionals are primarily responsible for waste management within hospitals. The study further revealed that the majority of these workers are casual employees who are not on the government payroll but are compensated from the hospital's internally generated funds. According to the casual employees, it often takes more than six months before they receive their monthly salary. The irregular payment of wages has an adverse effect on the quality of work in the waste management sector, as some casual workers are compelled to engage in other economic activities to support their families. The situation of medical doctors in the hospitals in the region is also deplorable. For instance, the Tumu Municipal and Gwollu District Hospitals each have only one medical professional serving a large number of people (Table 7.8).






[bookmark: _Toc164164144]Table 7.8: Situation of human resource personnel of availability
	Hospital
	Staff category
	No. needed
	No. employed

	Gwollu District Hospital
	Labourers
	8
	0

	
	Orderlies 
	6
	4

	
	Doctors 
	4
	1

	
	Pharmacists
	5
	1

	
	Lab technician
	6
	2

	Tumu Municipal Hospital
	Labourers
	15
	6

	
	Orderlies
	24
	3

	
	Doctors
	5
	1

	
	Pharmacists
	6
	3

	
	Lab technician
	7
	4

	Wa Municipal Hospital
	Labourers
	25
	5

	
	Orderlies
	60
	30

	
	Doctors
	10
	6

	
	Pharmacists
	15
	15

	
	Lab technician
	15
	15

	Upper West Regional Hospital
	Labourers
	20
	8

	
	Orderlies
	45
	25

	
	Doctors
	52
	27

	
	Pharmacists
	35
	6

	
	Lab technicians
	38
	16


Source: Field Data, 2022.
Waste management agencies such as the Environmental Health Units and the Environmental Protection Agency also revealed in key informants’ interviews that they also faced technical staff shortages. Meanwhile, these are the institutions charged with the responsibilities of supervising, guiding, monitoring, and training staff in waste management. These mandated institutions suffer from a shortage of public health engineers, environmental analysts, environmental health officers, labourers, and senior environmental health assistants. Therefore, the few employees in the workplace are overwhelmed with the workload. 
[bookmark: _Toc164164005]7.3.3.2 Lack of infrastructure
The study uncovered that the waste management infrastructure in public hospitals was outdated and malfunctioning, encompassing infrastructure and equipment for waste treatment, evacuation, and disposal. Consequently, hospital waste workers employ improper methods to handle the substantial amounts of waste originating from the wards. The primary purpose of waste infrastructure is to ensure that hazardous components of waste materials are minimised to safe levels before being disposed of in accordance with standard procedures. This situation involving the waste management infrastructure in public hospitals confirms the viewpoints of Titto et al. (2012) and Dwivedi et al. (2009), who contend that in developing countries, the availability of appropriate technology and infrastructure for the disposal of healthcare waste is limited, non-existent, or, in certain cases, highly inadequate. The construction of a modern and technical infrastructure is a comprehensive solution for waste management in hospitals. The study's results revealed that approximately 66 (17% of 393) respondents identified the lack of infrastructure as a significant hindrance in a questionnaire interview. Figure 7.19 illustrates a range of factors that have been identified as obstacles to healthcare waste management, including the scarcity of infrastructure.

[bookmark: _Toc164166241]Figure 7.19: Lack of waste management infrastructure
Source: The Author, 2022.
The study showed that 162 (41%) of the respondents said they had a waste treatment system in place, 108 (28%) said they had no treatment system, and a whopping percentage of 123 (31%) did not know if their hospitals had a waste treatment technology (see Table 7.9). This means that the majority of respondents believe that their facilities do not have appropriate waste treatment technologies.

[bookmark: _Toc164164145]Table 7.9: Availability of waste treatment systems in the hospitals
	Do you have waste treatment system in your facility
	Frequency
	Percent (%)

	Yes
	162
	41.0

	No
	108
	28.0

	Don't know
	123
	31.0

	Total
	393
	100.0


Source: Field Data, 2022.
The Gwollu District, Tumu Municipal, and Wa Municipal Hospitals did not have modern waste treatment systems. The only incinerators designed for waste treatment were also not working properly. However, Upper West Regional Hospital was equipped with state-of-the-art waste treatment infrastructure. Some of the waste treatment facilities set up at Upper West Regional Hospital include an automated waste treatment plant, an underground waste treatment system, a water dispensing machine, a cleaning and absorption machine, and backpacks for fumigation (see Table 7.10 for details). There are several trash bins and containers placed in strategic locations to facilitate waste collection and treatment. A public hospital administrator explained this when asked about the hospital's capacity to treat waste before disposal: 
We do not have the resources to set up a waste treatment facility at the hospital. We rely on benevolent individuals, philanthropists, and our development partners to come to our aid.






[bookmark: _Toc164164146]Table 7.10: Types of waste treatment equipment available
	Equipment type
	Gwollu District
	Tumu Municipal
	Wa Municipal
	Upper West Regional

	
	Required
	Available.
	Required
	Available
	Required
	Available.
	Required
	Available

	Automated waste treatment machine
	1
	0
	1
	0
	1
	0
	1
	1

	Incinerator
	0
	0
	1
	1
	1
	1
	0
	0

	Underground waste treatment
	1
	0
	1
	0
	1
	0
	1
	1

	Tricycle
	1
	0
	1
	0
	1
	0
	2
	1

	Wheelbarrow
	2
	1
	5
	3
	20
	12
	15
	5

	Centralised waste container
	1
	0
	1
	0
	1
	1
	1
	1

	Dustbins
	8
	3
	15
	8
	100
	25
	100
	100

	Knapsack sprayers
	3
	1
	3
	2
	4
	0
	1
	1

	Water dispensing machine
	1
	0
	1
	0
	3
	0
	5
	1

	Cleaning and absorbing machine
	1
	0
	8
	0
	8
	0
	10
	1


Source: Field Data, 2022.
[bookmark: _Toc164164006]7.3.4 Financial constraints 
The results suggest that financial constraints hinder the effective management of healthcare waste in public healthcare facilities. As stated by Douti et al. (2017), financial challenges pose a significant obstacle to waste management in public healthcare facilities. Insufficient financial resources limit the ability to acquire essential medical supplies, vehicles, waste disposal equipment, and to pay wages for workers. These supplies include but are not limited to cleaning supplies, medicines, color-coded containers, boots, nose masks, and gloves. Financial resources are also necessary for repairing broken waste treatment plants and purchasing new ones. This conclusion aligns with the perspective of Macaulay and Odiase (2016), who emphasize the need for financial resources in procuring waste management equipment such as autoclaves, incinerators, waste vehicles, constructing landfills, covering maintenance costs, fueling power plants, training costs, salaries, and wages, and purchasing implements for staff. Figure 7.20 illustrates that 73 (19% of 393) respondents identified a lack of funding as the primary issue in healthcare waste management.

[bookmark: _Toc164166242]Figure 7.20: Lack of funds for waste management activities
Source: The Author, 2022.
Interviews with the administrators of these healthcare facilities and waste management agencies disclosed that they primarily rely on internally generated funds, donations from development partners, government subventions, and the District Assembly Community Fund (DACF), which is unreliable and grossly insufficient to tackle the waste problem. This viewpoint was previously expressed by Stringer (2011), who stated that the dependence on national governments and the lack of financial autonomy of public hospitals are impediments to fundraising. According to Table 7.11, the majority of respondents, 242 (62%), indicated that their main source of funding for waste management activities is generated internally. On the other hand, donations from non-governmental organisations were the smallest source of funding for waste management activities, at 6%. While 62% of respondents indicated internally generated funds as their primary source of funding, 44.0% of all respondents at Wa Municipal Hospital indicated that government subventions were their primary source of funding for waste management activities. At Gwollu District Hospital, approximately 66% of respondents within the facility believed that the primary source of funding for their waste management activities came from internally generated funds, with the least coming from donations. The findings also revealed a Pearson Chi-Square value of 5.469 with a probability value of 0.792 and a significance level of 0.05. The finding suggests that there is no strong positive relationship between hospitals and sources of funds for healthcare waste management.
[bookmark: _Toc164164147]Table 7.11: Source of funds for healthcare waste management
	
Name of Hospital
	Source of funds for waste management
	


	
	Government subvention
	Donations 
	IGF
	Others 
	Total

	Gwollu District 
	14 (14.6)
	2 (8.7)
	36 (15)
	3 (9)
	55 (14)

	Tumu Municipal
	13 (13.5)
	5 (21.7)
	42 (17)
	5 (16)
	65 (17)

	Upper West
	27 (28.1)
	8 (34.8)
	73 (30)
	14 (44)
	122 (31)

	Wa Municipal 
	42 (43.8)
	8 (34.8)
	91 (38)
	10 (31)
	151 (38)

	Total
	96 (100)
	23 (100)
	242(100)
	32 (100)
	393 (100)


Pearson Chi-Square = 5.469        Pr = 0.792       n = 393
Source: Field Data, 2022.
The study also showed that the health facilities are not able to raise enough funds for waste management. Most (81%) of respondents indicated that they were unable to raise sufficient funds for waste management activities, whilst 19% indicated their ability to raise sufficient funds for waste management programmes. This implies that hospitals face serious financial difficulties, which hamper healthcare waste management activities. Again, only 5.0% of respondents at Tumu Municipal Hospital said the hospital was able to generate enough funds for its activities. In addition, 31.0% of respondents who reported having sufficient funds to support their waste management activities were at Upper West Regional Hospital (Figure 7.21). This also supports management's position that the funds they were able to generate were sufficient. An administrator of the hospital explained that: 



In fact, we are able to raise sufficient funds for our operations. These funds come primarily from internally generated funds (i.e auctions, laboratory, ultra-sound scan, x-ray, threatre and consultation services), development partners, individuals, and philanthropists. They donate all kinds of items, including but not limited to nose masks, hand sanitizer, and sometimes tokens, to us.

[bookmark: _Toc164166243]Figure 7.21: Ability to raise funds for waste management by hospitals
Source: The Author, 2022.
Further analysis to establish the relationship between the size of the hospital and fundraising ability at a significant level of 0.05 revealed that, with a Pearson Chi Square of 0.000 and a number of respondents of 393, there is a highly significant relationship between hospital size and fundraising for healthcare waste management. Hence, the size of a hospital is related to its ability to raise enough funds. Therefore, the null hypothesis is rejected in general (see Table 7.12 for details).




	[bookmark: _Toc164164148]Table 7.12: Relationship between size of hospital and ability to raise funds

	Chi-Square Tests
	Value
	df
	Asymp. Sig. (2-sided)

	Pearson Chi-Square
	27.425a
	3
	<0.0001

	Likelihood Ratio
	30.601
	3
	<0.0001

	N of Valid Cases
	393
	
	

	a. 0 cells (0.0%) have expected count less than 5. The minimum expected count is 10.22.


Source: Field Data, 2022.
[bookmark: _Toc164164007]7.4 Chapter Summary
Chapter seven of the study presented findings on the implications and challenges of healthcare waste management. The findings revealed that, on the one hand, the current healthcare waste practices could negatively impact human health and, on the other hand, the ambient quality of the environment through water, air, and soil pollution. The findings revealed that 97% of health workers were aware of the risk posed by healthcare waste, 51% experienced an incidence of injuries from sharps, and 13% believed poor waste management led to outbreaks of diseases. The study also identified a litany of challenges bedevilling healthcare waste management, such as poor segregation, a lack of funds, inadequate human resources, and lack of data on waste quantification, and poor enforcement and disjointed regulations. The rest included poor infrastructure, the attitude of health workers, poor knowledge and education, and political neglect and interference, which were classified into social, technical, institutional, and financial constraints.
 





[bookmark: _Toc164164008]CHAPTER EIGHT
[bookmark: _Toc164164009]SUMMARY, CONCLUSIONS AND RECOMMENDATIONS
[bookmark: _Toc164164010]8.1 Introduction
The study was focused on exploring the healthcare solid wastes management practices in selected public hospitals in Upper West Region, Ghana. It was guided by the research objectives which were to: (a) ascertain the composition and quantities of healthcare wastes, (b) assess the level of knowledge of best practices among health professionals, (c) examine the environment and health related implications of current healthcare wastes management practices and (d) assess the challenges impeding healthcare wastes management in the Region. The research objectives have been addressed in three chapters specifically (5, 6 and 7), whilst chapter 8 targeted summary, conclusion and recommendation respectively. This chapter also identified some areas that need further research in addressing teething problems in healthcare wastes management in the health sector.
[bookmark: _Toc164164011]8.2 Summary
[bookmark: _Toc164164012]8.2.1 Healthcare wastes composition and quantities generated
The study established that prior to the study, waste composition and quantification were not being conducted in hospitals within the region. However, the results of a questionnaire survey revealed that all categories of healthcare waste are generated in the selected hospitals. Interestingly, in the six selected wards and units, where daily waste quantification was carried out for a period of twelve weeks, only four main categories of waste, namely general, sharps, infectious, and pathological wastes, were identified. The data collected suggest that, in total, 53% of general waste and 47% of hazardous waste were generated.
A total of 24,722.9kg of waste was generated over a three-month period, with general waste making up 53%, sharps waste accounting for 13.3%, infectious waste comprising 27%, and pathological waste accounting for 7%. Notably, the Upper West Regional Hospital was responsible for generating 57% of the total waste, while Wa Municipal Hospital and Tumu Municipal Hospital each contributed 23%, and Gwollu District Hospital generated 7%. The study also found that multiple factors contributed to the large quantity of waste generated during the period, with the most significant being the use of disposable medical supplies and the number of daily patient attendances. Furthermore, the waste generation was highest in September, followed by October, and lowest in November, suggesting that the quantity of healthcare waste started reducing after the first month of waste quantification.
[bookmark: _Toc164164013]8.2.2 Knowledge of recommended practices among health workers
The knowledge of health workers was assessed on some recommended practices of waste management. These recommended practices include, but are not limited to, waste segregation, storage, handling, transporting, treatment and disposal, staff protection, and training. The study found that health workers segregate waste in the selected hospitals in the region. The knowledge level of health workers was high regarding healthcare waste segregation. About 79% of the respondents segregate waste in the wards. This was aided by the regular availability of colour-coded bins in the wards, though there are occasional shortages of bin liners. It was revealed that level of educational attainment also plays a major role in waste segregation, as 100% of workers with postgraduate degrees segregate waste, while only 55% of those with a secondary education background segregate waste. The majority of the workers were able to identify the colour codes for general, infectious, and sharps wastes.
On the issue of waste storage practices, the majority of the health workers, constituting 55%, were able to indicate that they do not have designated rooms for waste storage in hospitals. However, there are temporary storage systems such as colour-coded bins, dustbins, containers, cardboard boxes, and communal receptacles. Again, 87% of workers assessed covered the bins, containers, and cardboard boxes, with the exception of the centralized waste receptacle for temporarily storing general waste.
Similarly, health workers knowledge of waste handling practices was fairly good because they knew the consequences of improper handling of healthcare waste. Health workers directly responsible for handling waste were observed wearing gloves and other protective gear. Meanwhile, the standard of keeping storage containers to two-thirds full before disposal was not obeyed which led to spillages and soiling of dressings in terms of liquid content. Workers carrying healthcare waste in bins liners which are not puncture proof are careful not to bring them nearer to their bodies.
Health workers were assessed on the transportation system available for conveying waste. The workers were able to indicate that onsite waste transportation was done using carts, trucks, and sometimes carrying waste on the head to the treatment system and centralized waste receptacle. On the other hand, offsite transportation was basically handled by Zoomlion Ghana Limited in conveying general waste in the communal container within the hospital premises to the municipal dumpsite. About 55% of respondents confirmed that healthcare wastes are transported to final disposal points separately.
The study also found that different waste treatment and disposal technologies, both modern and crude, were used to reduce the infectiousness of healthcare waste. The modern technologies used for treating waste in the selected hospitals were autoclaving in the case of Upper West Regional Hospital, whilst incineration was most dysfunctional at Wa Municipal, Tumu Municipal, and Gwollu District hospitals. The crude treatment was open burning, burial, and dumping of untreated waste at unapproved places. A good number of the workers, constituting 41%, knew about the existence of waste treatment facilities in their hospitals. Unfortunately, apart from Upper West Regional Hospital, all other hospitals have malfunctioning incinerators and thus resort to open burning and burial of some waste components.
Again, the study revealed that hospitals have instituted staff protection measures. The hospital authorities provide protective gear such as boots, an apron, headgear, gloves, nose masks, sanitizers, and handwashing facilities for staff. These protective gears help reduce the risk of infection whilst working with healthcare waste. About 52% of staff strongly believed that wearing protective gear protected them from life-threatening diseases. In cases of accidental needle syringe injuries, workers are given prophylaxis and vaccinated against hepatitis B. Unfortunately, the majority of the workers, constituting 60%, had not received any training on waste management practices and requirements.
[bookmark: _Toc164164014]8.2.3 Implications of current waste management practices on human health and the environment
The study revealed that healthcare waste has deleterious effects on human health and the environment. About 97% of respondents were aware of the health risks associated with healthcare waste. They mentioned life-threatening diseases through needle injuries, cuts, burns, and contamination of dresses due to spillages, among the numerous risks posed by healthcare waste. Participants indicated that about 51% have had injuries accidentally from needle syringes. The study shows that improper disposal of healthcare waste can lead to infections. Most of the host communities complain about pungent smells from decomposing waste and invasion by flies, insects, birds, rodents, goats, and dogs.
Furthermore, the study found that improper healthcare waste management can also lead to environmental deterioration through air, water, and land pollution. Air pollution can occur through uncontrolled open burning and incineration. These activities release harmful substances such as carbon dioxide, sulfate, aerosols, and ash, which can trigger bronchitis, asthma, and heart disease. In addition to that, water pollution occurs as a result of improper treatment, handling, and disposal of healthcare waste in poorly engineered landfills. This leads to the infiltration of leachates into both surface and underground water sources. Polluted water sources used for domestic, industrial, and recreational purposes lead to diseases such as cholera, dysentery, and typhoid, as well as the extinction of microorganisms and aquatic animals. Finally, continuous burning and unsafe disposal practices, such as the burial of healthcare waste, reduce soil fertility and microbial components.
8.2.4 Challenges impeding healthcare waste management
 The findings of the study revealed that healthcare waste management is saddled with numerous challenges. These challenges have been broadly categorised into social, technical, institutional, and financial challenges. Specifically, the study identified that challenges bedevilling healthcare waste management include: poor segregation practices, inadequate funding, poor enforcement of regulations, lack of refresher training for health workers, lack of modern infrastructure, attitude of health workers, poor knowledge and awareness of healthcare waste management practices, lack of stocktaking and waste quantification, and political neglect and interference. Public institutions such as the Environmental Protection Agency, Environmental Health Sanitation, and Waste Management Department responsible for supervising and monitoring waste management activities are also beset with impediments. It was established that inadequate human resources, lack of equipment and logistics, lack of financial autonomy, political interference, inadequate regulatory framework, and lack of infrastructure affect their work.


[bookmark: _Toc164164015]8.3 Conclusions
The following conclusions are made vis-à-vis the objectives of the study:
Healthcare wastes composition and quantities generated: It can be concluded that four categories of healthcare waste were generated in the selected hospitals: general, infectious, sharps, and pathological. The study also concludes that the size and kind of services rendered by a hospital are contributing factors to the volume of waste churned out on a daily basis. The Upper West Regional Hospital generated the highest quantity of waste, whilst the Gwollu District Hospital generated the least. Again, apart from general wastes, the volume of infectious wastes was higher than sharps wastes, whilst sharps wastes were equally higher than pathological wastes. The use of disposable items and the number of daily attendances were among the leading factors in the waste quantities generated within the period.
Knowledge of recommended practices among health workers: From the study, the findings revealed that the level of knowledge of health workers on recommended healthcare waste management practices was high. The majority of the respondents (79%) segregate healthcare waste, whilst 87% cover waste bins in hospitals. Furthermore, 55% of the participants demonstrated knowledge about the different options of storage facilities available to them. They demonstrated knowledge that no designated rooms for storage were available. However, temporary storage systems such as dustbins, colour-coded containers, cardboard boxes for sharps, and polythene bags were readily available. They knew about the risks of handling healthcare waste and were cautious about injuries. They also knew about various modes of transporting waste within and outside the hospitals. Waste treatment was basically incineration and open burning, whilst waste disposal strategies involved landfilling, dumping within hospital premises, and burial. Only 41% of the study participants knew about the availability of waste treatment systems. Authorities had instituted staff protection measures such as immunisation, vaccination, free medical care, and the provision of personal protective equipment. Meanwhile, the majority of health workers (60%) had not received in-service training on healthcare waste management practices.
Implications of current waste management practices on human health and the environment: From the study, it is concluded that there are dire consequences of current waste management practices on human health and the environment. First, there are risks associated with healthcare waste management. These risks include accidental cuts, burns, and contamination, which may result in the infection of communicable diseases such as typhoid, cholera, and dysentery. These infections can sometimes lead to death. Second, the study further concludes that healthcare waste can lead to air pollution. Opening burning and incineration precipitate air pollution through the release of harmful gases and substances such as carbon dioxide, sulphate, aerosols, and ash. Exposure to these substances can trigger diseases such as bronchitis, asthma, and heart disease. It leads to the destruction of habitats and the extinction of some microorganisms. Improper handling, treatment, and disposal of healthcare waste can lead to pollution of surface and underground water through leachate infiltration. The polluted water can lead to waterborne diseases such as typhoid and cholera and unconducive conditions for aquatic animals. Moreover, healthcare waste has the potency to render soil barren if a particular piece of land is continuously used for burning and burying some type of waste. This is because some categories of healthcare waste are non-biodegradable and take longer to decompose.
Challenges impeding healthcare waste management: According to the study, healthcare waste management is bedeviled with bottlenecks in the Region. The study concludes that healthcare waste management challenges have been classified into technical, financial, social, and institutional constraints. The bottlenecks that are impeding healthcare waste management specifically include poor segregation practices, inadequate funding, poor enforcement of regulations, a lack of refresher training for health workers, a lack of modern infrastructure, the attitude of health workers, poor knowledge and awareness of healthcare waste management practices, a lack of stocktaking and waste quantification, and political neglect and interference.
[bookmark: _Toc164164016]8.4 Recommendations
Based on the findings, the following recommendations are made;
[bookmark: _Toc164164017]8.4.1 Healthcare wastes composition and quantities generated: 
· Prior to this study, hospitals were not quantifying the amount of waste generated in their facilities. The hospital management must conduct both audit and assessment reports to ascertain the quantity of healthcare waste generation and disposal. The essence of waste quantification and segregation is to keep records of all types and quantities of waste the hospital generates and whether it has the capacity to treat, store, and dispose of it safely. Waste quantification and segregation should be done regularly in order to prompt hospital management to determine whether there is a need to increase the capacity of the hospitals’ waste management infrastructure.
· Regular and consistent provision of colour coded bins by hospital management for waste segregation would aid waste quantification and classification. It would serve as bait for Ghana Health Service to request waste quantity estimates as mandated by the Health Care Waste Management Policy of 2020 from the management of health facilities.
[bookmark: _Toc164164018]8.4.2 Knowledge of recommended healthcare waste management practices among health workers:
· Waste storage systems are required in all health facilities. Therefore, the Ghana Health Service must ensure all health facilities have standard storage amenities. This will ensure orderliness in the hospital from the point of waste generation to final disposal. Meanwhile, all health workers must be aware of the waste treatment infrastructure categories and options in hospitals.
· The required machinery for on-site waste transportation, such as trolleys, carts, trucks, and motorcycles, must be provided by hospital management to prevent the situation of waste spillage and splashes, which pose a health risk to orderlies and other health workers.
· The study shows that 60% of health workers have not had any form of training on healthcare waste management practices, though some staff have served the Ghana Health Service for more than a decade and also manage waste. This exposes them to all kinds of hazards. Therefore, it behoves the Ministry of Health and the Ghana Health Service to institute regular in-service trainings for all categories of staff. The refresher training should be designed to cover potential health risks of handling waste and wearing personal protective equipment, waste treatment plant management, waste segregation, infection prevention and control, pit management, and waste storage. Health workers should be intensely trained on all aspects and threats of waste management regularly. 
· The Ghana Health Service should collaborate with the Ministry of Health to ensure compliance with wearing complete protective gear whilst on duty. Health workers have never undermined the importance of wearing personal protective equipment in saving their lives. However, the findings show that there is a worrying trend in which most health workers prefer not to wear full protective gear for their personal safety.
[bookmark: _Toc164164019]8.4.3 Implications of current healthcare waste management practices on human health and the environment:
· Individual stakeholders, such as orderlies and waste workers, should also ensure they protect themselves by wearing the required apparel whilst on duty to reduce the risk of infection.
· The study discovered that the state of waste treatment and management in general in hospitals is still poor and rudimentary due to a lack of modern infrastructure. Therefore, there should be a strong bond of collaboration and cooperation between the Ministry of Health and the Ghana Health Service to provide state-of-the-art waste treatment infrastructure.
· Again, the hospital management should ensure that the burning of healthcare waste is not done within the hospital premises or bird habitats.
· The Ghana Health Service should ensure regular assessments of air and water quality to prevent deadly diseases such as cholera, dysentery, and typhoid as a result of pollution.
[bookmark: _Toc164164020]8.4.4 Challenges impeding healthcare waste management:	
· The present study revealed that there is political interference in the discharge of official mandates. These come in the form of threats of dismissal and disciplinary transfers to deprived communities. Sometimes, politicians hijack the recruitment processes of staff and end up recruiting unqualified staff who also lack commitment to the job. The technocrats and political heads of district and municipal assemblies within the region should facilitate the recruitment of qualified and committed staff and stop the arm-twisting of scheduled officers. Again, departments managing or overseeing the management of healthcare waste should be given clearance to recruit adequate manpower to augment their staffing situation.
· The current study also discovered that the non-existence of a Waste Management Department stationed at hospitals affects the quality of healthcare waste management. The Waste Management Department and Environmental Health and Sanitation Units should be established in hospitals to coordinate healthcare waste management activities.
· The act of waste segregation was supported with colour-coded bins, containers, and cardboard boxes. Hospitals need to focus on waste segregation after generation. This will inform management about the categories of waste generated in the facilities.
[bookmark: _Toc164164021]8.5 Areas for further research	
The present study explored healthcare solid waste management practices in selected public hospitals in the Upper West Region of Ghana. In the course of the study, different waste management practices have been identified that have remained under-researched. Therefore, future researchers should be prepared to investigate the under-researched areas. These thematic areas include:
Hospitals liquid waste management practices and potential use in agriculture, routine waste stocktaking, waste treatment infrastructure, and waste financing opportunities. Again, all departments, wards, units, and staff within the facilities should be part of future studies. 
Also, future researchers should consider a comparative study between pharmacies and private and public hospitals in their healthcare waste management practices. 
Finally, an assessment of water and air quality at dumping and burning sites for healthcare waste is an important area for researchers.
[bookmark: _Toc164164022]8.6 Contributions of the Study
The contributions of the study are enormous and vast. These are outlined under three thematic areas as indicated below.
Contribution of the study to knowledge: the study contributed to literature and knowledge building in healthcare waste management practices in the Region. It provided empirical data and theory on the measurement of phenomena such as daily waste generation quantities, which are concrete and verifiable. Again, the study within the twelve-week period observed real-life experiences about waste compositions, knowledge levels of health workers on recommended waste management practices, implications, and challenges of healthcare waste management, which hitherto were nonexistent. Thus, the empirical data on healthcare waste quantities presents the current waste situation, which serves as baseline information for future researchers, hospital management, and decision-makers in healthcare provision in the Region. 
Contribution of the study to policy formulation / reformation: this study should trigger policy formulation and reformation concerning healthcare waste management practices in the Region. The policy formulation must shape the discourse on critical areas of healthcare waste management, such as regular opportunities for training of health staff, enforcement of waste quantification in all hospitals on a daily basis, the establishment of Waste Management Departments, granting hospitals financial autonomy, and non-interference of workers recruitment processes. Another important aspect that should be given the needed attention is waste treatment and disposal facilities. All the studied hospitals, except the Upper West Regional Hospital, have poor and rudimentary waste treatment systems. This calls for the urgent establishment of modern infrastructure facilities to treat healthcare waste due to its detrimental effects, including contaminating, cross-contaminating, and infecting humans.
Impact of the study: at a glance, health workers would be the main beneficiaries if the study recommendations, such as staff protection measures and regular training for health workers, were executed by policy implementers. Again, the Ghana Health Service would benefit if financial resources were made available to undertake waste management activities. Hard-working and committed health personnel would also be recruited to augment the labour situation of the hospitals and also regularise the casual workers who have served the hospitals to become permanent staff. Also, the impact of the study would be felt by patients and residents staying close to health facilities and waste dump sites since pollution-related illnesses would be brought under control.
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	Healthcare Waste Generation Assessment Form

	September, 2022

	Tumu Municipal Hospital

	Wk
	Waste Collection Point
	Waste Category
	Quantity of waste generated per day

	
	
	
	Mon
	Tues
	Wed
	Thurs
	Fri
	Averages
	Total

	
	
	
	Kg
	Kg
	Kg
	Kg
	Kg
	
	

	1
	Laboratory
	General
	1.3
	1.5
	1.2
	2.9
	3.5
	2.08
	10.4

	1
	Kids Ward
	General
	1.8
	1.3
	1.5
	4.5
	5
	2.82
	14.1

	1
	OPD
	General
	5.7
	6.2
	5.1
	4.8
	3.9
	5.14
	25.7

	1
	Labour Ward
	General
	7.2
	6.5
	5.2
	7.1
	4.5
	6.1
	30.5

	1
	Male Surgical 
	General
	6.1
	5.9
	6
	6.2
	5.7
	5.98
	29.9

	1
	Female Surgical 
	General
	6.3
	6.1
	5.3
	5.1
	4.5
	5.46
	27.3

	2
	Laboratory
	General
	2.5
	3.2
	1.5
	1.2
	2.1
	2.1
	10.5

	2
	Kids Ward
	General
	2.8
	3.8
	1.6
	2.9
	1.8
	2.58
	12.9

	2
	OPD
	General
	3.5
	3.6
	2.9
	1.9
	2.2
	2.82
	14.1

	2
	Labour Ward
	General
	6.5
	6.2
	5.6
	4.8
	3.9
	5.4
	27

	2
	Male Surgical 
	General
	6.5
	5.8
	6.1
	5.6
	6.2
	6.04
	30.2

	2
	Female Surgical
	General
	7.3
	5.7
	6.1
	5.1
	6.5
	6.14
	30.7

	3
	Laboratory
	General
	4.5
	3.2
	2.1
	3.5
	2.5
	3.16
	15.8

	3
	Kids Ward
	General
	3.8
	2.7
	3.2
	2.1
	3.5
	3.06
	15.3

	3
	OPD
	General
	5.2
	4.5
	3.9
	4.7
	6.5
	4.96
	24.8

	3
	Labour Ward
	General
	5.6
	4.2
	5
	4.5
	3.9
	4.64
	23.2

	3
	Male Surgical
	General
	5.1
	4.9
	6.5
	4.7
	4.9
	5.22
	26.1

	3
	Female Surgical
	General
	6.5
	6.2
	5.8
	6.3
	4.8
	5.92
	29.6

	4
	Laboratory
	General
	4.7
	4.2
	3.9
	4.5
	4.8
	4.42
	22.1

	4
	Kids Ward
	General
	9.2
	7.8
	6.9
	8.7
	7.5
	8.02
	40.1

	4
	OPD
	General
	3.1
	4
	3
	5.2
	4
	3.86
	19.3

	4
	Labour Ward
	General
	6.9
	6.1
	5.7
	4.8
	4.5
	5.6
	28

	4
	Male Surgical
	General
	7
	6.1
	6.5
	5.9
	4.1
	5.92
	29.6

	4
	Female Surgical 
	General
	8.2
	5.9
	6.3
	4.9
	4.5
	5.96
	29.8

	Total
	127.3
	115.6
	106.9
	111.9
	105.3
	113.4
	567




	Healthcare Waste Generation Assessment Form

	Tumu Municipal Hospital

	October, 2022
	Quantity of waste generated per day

	Wk
	Waste Collection Point
	Waste Category
	Mon
	Tues
	Wed
	Thurs
	Fri
	Averages
	Total

	
	
	
	Kg
	Kg
	Kg
	Kg
	Kg
	
	

	5
	Laboratory
	General
	2.5
	3.2
	1.5
	1.3
	2.1
	2.12
	10.6

	5
	Kids Ward
	General
	2.8
	3.8
	2.9
	1.8
	2.6
	2.78
	13.9

	5
	OPD
	General
	3.5
	5
	4.2
	3.7
	5.3
	4.34
	21.7

	5
	Labour Ward
	General
	6.5
	3.7
	4.2
	3.9
	3.6
	4.38
	21.9

	5
	Male Surgical
	General
	6.5
	4.6
	6.2
	5.7
	4.3
	5.46
	27.3

	5
	Female Surgical
	General
	7.3
	6.4
	5.9
	7.3
	7.5
	6.88
	34.4

	6
	Laboratory
	General
	3.5
	2.5
	3.2
	1.5
	2.5
	2.64
	13.2

	6
	Kids Ward
	General
	2.8
	3.7
	1.9
	2.9
	3.5
	2.96
	14.8

	6
	OPD
	General
	3.5
	3.6
	2.9
	1.9
	2.2
	2.82
	14.1

	6
	Labour Ward
	General
	6.5
	6.2
	5.6
	4.8
	3.9
	5.4
	27

	6
	Male Surgical
	General
	6.5
	5.8
	6.1
	5.6
	6.2
	6.04
	30.2

	6
	Female Surgical
	General
	7.3
	5.7
	6.1
	5.1
	6.5
	6.14
	30.7

	7
	Laboratory
	General
	5.1
	4.8
	7.1
	6.5
	11.5
	7
	35

	7
	Kids Ward
	General
	7.5
	4.8
	4.5
	5.4
	9.1
	6.26
	31.3

	7
	OPD
	General
	4.6
	4.1
	5.8
	5.1
	7.1
	5.34
	26.7

	7
	Labour Ward
	General
	3.9
	6.8
	4.2
	5.4
	10.5
	6.16
	30.8

	7
	Male Surgical
	General
	5.7
	7.5
	4.7
	10
	6.5
	6.88
	34.4

	7
	Female Surgical
	General
	6.5
	7.2
	8.4
	4.2
	5.7
	6.4
	32

	8
	Laboratory
	General
	6.5
	7.8
	7.6
	5.1
	9.2
	7.24
	36.2

	8
	Kids Ward
	General
	9.8
	9.8
	7.2
	11.3
	9.5
	9.52
	47.6

	8
	OPD
	General
	10.7
	10.7
	7.1
	9.1
	4.9
	8.5
	42.5

	8
	Labour Ward
	General
	10.8
	9.1
	8.1
	7.8
	6.9
	8.54
	42.7

	8
	Male Surgical
	General
	6.5
	7.5
	6.4
	4.5
	8.2
	6.62
	33.1

	8
	Female Surgical
	General
	5.5
	4.8
	5.2
	6.7
	5.9
	5.62
	28.1

	Total
	142.3
	139.1
	127
	126.6
	145.2
	136.04
	680.2














	Healthcare Waste Generation Assessment Form

	Tumu Municipal Hospital

	November, 2022
	Quantity of waste generated per day

	Wk
	Waste Collection Point
	Waste Category
	Mon
	Tues
	Wed
	Thurs
	Fri
	
Averages
	
Total

	
	
	
	Kg
	Kg
	Kg
	Kg
	Kg
	
	

	9
	Laboratory
	General
	7.5
	10.5
	4.9
	5.6
	4.5
	6.6
	33

	9
	Kids Ward
	General
	6.8
	8.5
	5.1
	4.7
	10.2
	7.06
	35.3

	9
	OPD
	General
	5.7
	7.5
	8.2
	5.8
	9.5
	7.34
	36.7

	9
	Labour Ward
	General
	9.8
	8.9
	7.2
	11.3
	9.5
	9.34
	46.7

	9
	Male Surgical
	General
	6.8
	7.8
	7.6
	5.1
	8.2
	7.1
	35.5

	9
	Female Surgical
	General
	10.7
	8.2
	7.1
	9.2
	4.9
	8.02
	40.1

	10
	Laboratory
	General
	5.1
	4.8
	7.1
	6.5
	11.5
	7
	35

	10
	Kids Ward
	General
	4.1
	4.2
	6.8
	4.2
	5.4
	4.94
	24.7

	10
	OPD
	General
	7.5
	5.8
	4.1
	5.9
	9.1
	6.48
	32.4

	10
	Labour Ward
	General
	3.9
	6.8
	4.2
	5.4
	10.5
	6.16
	30.8

	10
	Male Surgical
	General
	5.1
	4.8
	7.1
	6.5
	11.5
	7
	35

	10
	Female Surgical
	General
	7.5
	4.8
	5.4
	4.5
	9.1
	6.26
	31.3

	11
	Laboratory
	General
	5.9
	8.4
	7.1
	6.5
	5.4
	6.66
	33.3

	11
	Kids Ward
	General
	7.5
	4.8
	4.5
	5.4
	9.3
	6.3
	31.5

	11
	OPD
	General
	4.6
	4.1
	5.8
	5.1
	9.5
	5.82
	29.1

	11
	Labour Ward
	General
	4.9
	6.8
	5.2
	5.8
	9.5
	6.44
	32.2

	11
	Male Surgical
	General
	5.7
	7.5
	4.7
	10
	6.5
	6.88
	34.4

	11
	Female Surgical
	General
	6.5
	7.5
	8.4
	4.2
	5.7
	6.46
	32.3

	12
	Laboratory
	General
	7.2
	10.5
	11.7
	5.8
	6.5
	8.34
	41.7

	12
	Kids Ward
	General
	5.1
	7.9
	6.5
	10.2
	7.5
	7.44
	37.2

	12
	OPD
	General
	10.2
	7.5
	5.7
	6.8
	7.1
	7.46
	37.3

	12
	Labour Ward
	General
	11.7
	10.2
	6.1
	7.1
	8.2
	8.66
	43.3

	12
	Male Surgical
	General
	6.8
	7.1
	6.5
	5.4
	6.5
	6.46
	32.3

	12
	Female Surgical
	General
	10.5
	11.5
	8.2
	9.5
	7.6
	9.46
	47.3

	Total
	167.1
	176.4
	155.2
	156.5
	193.2
	169.68
	848.4








	Healthcare Waste Generation Assessment Form

	September, 2022                     Gwollu District Hospital

	
Wk
	Waste
Collection 
Point
	
Waste Category
	Quantity of waste generated per day

	
	
	
	Mon
	Tues
	Wed
	Thurs
	Fri
	Averages
	Total

	
	
	
	Kg
	Kg
	Kg
	Kg
	Kg
	
	

	1
	OPD
	General
	2
	1
	1.5
	1.7
	1.7
	1.58
	7.9

	1
	Kids Ward
	General
	1.7
	1.3
	1.8
	1.8
	2
	1.72
	8.6

	1
	Laboratory
	General
	3
	1
	0.7
	1.7
	3
	1.88
	9.4

	1
	Labour Ward
	General
	4
	2
	1.6
	2
	2.5
	2.42
	12.1

	1
	Male Surgical
	General
	0.8
	2.2
	1.9
	1.2
	1.6
	1.54
	7.7

	1
	Female Surgical
	General
	1.5
	1.6
	1.7
	3
	2.9
	2.14
	10.7

	2
	OPD
	General
	1.6
	1.4
	1.8
	1.9
	2.2
	1.78
	8.9

	2
	Kids Ward
	General
	2
	1
	1.6
	1.8
	1.7
	1.62
	8.1

	2
	Laboratory
	General
	2.5
	1.2
	0.6
	1.7
	3.1
	1.82
	9.1

	2
	Labour Ward
	General
	1.6
	1.8
	1.2
	2
	0.8
	1.48
	7.4

	2
	Male Surgical
	General
	1.9
	1.6
	1.8
	2.5
	2.9
	2.14
	10.7

	2
	Female Surgical
	General
	1.6
	2.4
	1.2
	2.1
	1
	1.66
	8.3

	3
	OPD
	General
	1.2
	1.1
	1.5
	2.1
	1.2
	1.42
	7.1

	3
	Kids Ward
	General
	1.9
	1.8
	1.3
	2.3
	1.5
	1.76
	8.8

	3
	Laboratory
	General
	1.6
	1.2
	1.8
	1.4
	2.2
	1.64
	8.2

	3
	Labour Ward
	General
	1.5
	2.5
	3.4
	3
	2
	2.48
	12.4

	3
	Male Surgical
	General
	1.5
	1.2
	3.5
	1.7
	3.8
	2.34
	11.7

	3
	Female Surgical
	General
	1.6
	2.4
	1.2
	1.1
	2.4
	1.74
	8.7

	4
	OPD
	General
	2
	1.3
	2
	1.8
	1.7
	1.76
	8.8

	4
	Kids Ward
	General
	1.2
	1.1
	1.5
	2.1
	1.2
	1.42
	7.1

	4
	Laboratory
	General
	1.6
	2.4
	1.2
	1.1
	2.4
	1.74
	8.7

	4
	Labour Ward
	General
	1.5
	2.5
	3.6
	3.1
	1.7
	2.48
	12.4

	4
	Male Surgical
	General
	1.7
	1.3
	1.8
	2
	1.7
	1.7
	8.5

	4
	Female Surgical
	General
	2
	1.3
	1.9
	1.8
	3
	2
	10

	Total
	43.5
	38.6
	42.1
	46.9
	50.2
	44.26
	221.3













	Healthcare Waste Generation Assessment Form

	Gwollu District Hospital
	October, 2022

	Wk
	Waste
Collection
Point
	Waste Category
	Quantity of waste generated per day

	
	
	
	Mon
	Tues
	Wed
	Thurs
	Fri
	Averages
	Total

	
	
	
	Kg
	Kg
	Kg
	Kg
	Kg
	
	

	5
	OPD
	General
	1.3
	1.5
	1.4
	1.3
	1.6
	1.42
	7.1

	5
	Laboratory
	General
	1
	1.3
	1.1
	1
	1
	1.08
	5.4

	5
	Labour Ward
	General
	4
	2
	2.3
	1.5
	1
	2.16
	10.8

	5
	Kids Ward
	General
	1
	1
	1.2
	1
	1
	1.04
	5.2

	5
	Male Surgical
	General
	1
	0.9
	1
	0.9
	1
	0.96
	4.8

	5
	Female Surgical
	General
	0.2
	0.7
	0.8
	0.7
	0.8
	0.64
	3.2

	6
	OPD
	General
	0.9
	0.7
	0.5
	1
	1.3
	0.88
	4.4

	6
	Laboratory
	General
	0.6
	0.5
	0.9
	0.5
	1.2
	0.74
	3.7

	6
	Labour Ward
	General
	6.7
	5
	3
	4.5
	1.5
	4.14
	20.7

	6
	Kids Ward
	General
	1.8
	1
	0.9
	1.5
	2.2
	1.48
	7.4

	6
	Male Surgical
	General
	0.2
	0.1
	0.5
	0.1
	1.1
	0.4
	2

	6
	Female Surgical
	General
	0.7
	0.6
	0.6
	0.2
	0.3
	0.48
	2.4

	7
	OPD
	General
	0.5
	0.7
	0.4
	1.3
	1.2
	0.82
	4.1

	7
	Laboratory
	General
	0.9
	1
	0.9
	0.5
	1.3
	0.92
	4.6

	7
	Labour Ward
	General
	4.4
	2.7
	3
	2.7
	2.2
	3
	15

	7
	Kids Ward
	General
	0.7
	0.7
	0.7
	1.7
	1.5
	1.06
	5.3

	7
	Male Surgical
	General
	0.8
	0.7
	0.4
	1
	0.3
	0.64
	3.2

	7
	Female Surgical
	General
	1.2
	1.3
	0.8
	1.8
	1.1
	1.24
	6.2

	8
	OPD
	General
	2.1
	3.5
	1.8
	1.9
	0.9
	2.04
	10.2

	8
	Laboratory
	General
	0
	1.8
	4.7
	1.7
	0.9
	1.82
	9.1

	8
	Labour Ward
	General
	6
	2
	0.7
	3.5
	3.8
	3.2
	16

	8
	Kids Ward
	General
	3
	3.5
	3.8
	1.1
	1.2
	2.52
	12.6

	8
	Male Surgical
	General
	4
	1.9
	0.8
	0.3
	0.6
	1.52
	7.6

	8
	Female Surgical
	General
	1.5
	2.6
	1.1
	1.6
	0.7
	1.5
	7.5

	Total
	44.5
	37.7
	33.3
	33.3
	29.7
	35.7
	178.5













	Healthcare Waste Generation Assessment Form

	Gwollu District Hospital
	November, 2022

	

Wk
	
Waste Collection Point
	
Waste Category
	Quantity of waste generated per day

	
	
	
	Mon
	Tues
	Wed
	Thurs
	Fri
	
Averages
	
Total

	
	
	
	Kg
	Kg
	Kg
	Kg
	Kg
	
	

	9
	OPD
	General
	1.5
	2.5
	3.6
	3.1
	1.7
	2.48
	12.4

	9
	Kids Ward
	General
	1.7
	1.9
	1.8
	2
	3
	2.08
	10.4

	9
	Laboratory
	General
	2
	1.3
	1.9
	1.7
	3
	1.98
	9.9

	9
	Labour Ward
	General
	1.7
	1.3
	1.8
	2
	1.8
	1.72
	8.6

	9
	Male Surgical
	General
	2.1
	1.3
	2.2
	1.9
	1.6
	1.82
	9.1

	9
	Female Surgical
	General
	1.2
	1.1
	1.6
	2.1
	1.2
	1.44
	7.2

	10
	OPD
	General
	1.9
	1.8
	1.4
	2.2
	1.6
	1.78
	8.9

	10
	Kids Ward
	General
	1.6
	1.3
	1.8
	1.5
	2.1
	1.66
	8.3

	10
	Laboratory
	General
	1.6
	1.4
	1.8
	1.4
	2.2
	1.68
	8.4

	10
	Labour Ward
	General
	1.6
	2.4
	1.4
	1.2
	2.4
	1.8
	9

	10
	Male Surgical
	General
	1.5
	2.5
	3.3
	3
	2.1
	2.48
	12.4

	10
	Female Surgical
	General
	3.8
	1.7
	1.2
	3.5
	1.5
	2.34
	11.7

	11
	OPD
	General
	1.9
	1.6
	1.8
	2.5
	2.9
	2.14
	10.7

	11
	Kids Ward
	General
	1.6
	1.8
	1.3
	2.1
	1.1
	1.58
	7.9

	11
	Laboratory
	General
	1.7
	2.5
	1.3
	2.1
	1.1
	1.74
	8.7

	11
	Labour Ward
	General
	1.6
	1.4
	1.8
	1.9
	2.2
	1.78
	8.9

	11
	Male Surgical
	General
	2.5
	1.2
	1.6
	1.7
	3.1
	2.02
	10.1

	11
	Female Surgical
	General
	2
	1.1
	1.6
	1.8
	1.7
	1.64
	8.2

	12
	OPD
	General
	6.7
	5
	3
	4.5
	1.5
	4.14
	20.7

	12
	Kids Ward
	General
	4.4
	2.7
	3
	2.7
	2.2
	3
	15

	12
	Laboratory
	General
	2.1
	3.5
	1.8
	1.9
	0.9
	2.04
	10.2

	12
	Labour Ward
	General
	1.3
	1.5
	1.4
	1.3
	1.6
	1.42
	7.1

	12
	Male Surgical
	General
	1
	1
	1.2
	1
	1
	1.04
	5.2

	12
	Female Surgical
	General
	0.9
	0.7
	0.5
	1
	1.3
	0.88
	4.4

	Total
	49.9
	44.5
	44.1
	50.1
	44.8
	46.68
	233.4













	Healthcare Waste Generation Assessment Form

	Wa Municipal Hospital
	September, 2022

	Wk
	Waste Collection point
	
Waste Category
	Quantity of waste generated per day

	
	
	
	Mon
	Tues
	Wed
	Thurs
	Fri
	Averages
	Total

	
	
	
	Kg
	Kg
	Kg
	Kg
	Kg
	
	

	1
	Male Surgical
	General
	7.1
	1.8
	6
	1.4
	6.1
	4.48
	22.4

	1
	Female Surgical
	General
	6.1
	1.6
	6
	4.1
	5.1
	4.58
	22.9

	1
	Labour Ward
	General
	3.6
	5.1
	1.4
	3.4
	6.1
	3.92
	19.6

	1
	OPD
	General
	10.1
	12.1
	8.1
	5.6
	6.6
	8.5
	42.5

	1
	Laboratory
	General
	13.1
	15.1
	14.3
	3.6
	2.5
	9.72
	48.6

	1
	Kids Ward
	General
	5.5
	9.7
	13
	21.2
	17.8
	13.44
	67.2

	2
	Male Surgical
	General
	8.1
	1.9
	7.2
	2.4
	6.1
	5.14
	25.7

	2
	Female Surgical
	General
	8.1
	9.1
	7.1
	2.4
	6.2
	6.58
	32.9

	2
	Labour Ward
	General
	3.8
	6.3
	4.4
	8.9
	1.7
	5.02
	25.1

	2
	OPD
	General
	3.1
	3
	6.2
	5.1
	3.2
	4.12
	20.6

	2
	Laboratory
	General
	2.6
	6.1
	3.8
	4
	3
	3.9
	19.5

	2
	Kids Ward
	General
	17.8
	20
	16.4
	15
	12.1
	16.26
	81.3

	3
	Male Surgical
	General
	6.1
	7
	9.5
	4.1
	1.6
	5.66
	28.3

	3
	Female Surgical
	General
	7.1
	8
	9.6
	4.1
	1.6
	6.08
	30.4

	3
	Labour Ward
	General
	0.4
	1
	3.2
	4.7
	3.8
	2.62
	13.1

	3
	OPD
	General
	6.4
	7.6
	7
	6.2
	4.8
	6.4
	32

	3
	Laboratory
	General
	6
	2
	3.1
	4.6
	4.3
	4
	20

	3
	Kids Ward
	General
	20.2
	16
	13.9
	0
	12.1
	12.44
	62.2

	4
	Male Surgical
	General
	7.2
	9.1
	9
	8.1
	6.1
	7.9
	39.5

	4
	Female Surgical
	General
	7.1
	9.2
	7.3
	4.3
	2.6
	6.1
	30.5

	4
	Labour Ward
	General
	8.5
	4.1
	3.9
	5.3
	9.1
	6.18
	30.9

	4
	OPD
	General
	3.4
	10
	7.8
	6.3
	8.2
	7.14
	35.7

	4
	Laboratory
	General
	3.7
	3.5
	4.5
	3
	3.2
	3.58
	17.9

	4
	Kids Ward
	General
	15.6
	9.6
	9.5
	11.2
	10
	11.18
	55.9

	Total
	180.7
	178.9
	182.2
	139
	143.9
	164.94
	824.7












	Healthcare Waste Generation Assessment Form

	Wa Municipal Hospital
	October, 2022

	Wk
	Waste Collection point
	Waste Category
	Quantity of waste generated per day

	
	
	
	Mon
	Tues
	Wed
	Thurs
	Fri
	Averages
	Total

	
	
	
	Kg
	Kg
	Kg
	Kg
	Kg
	
	

	5
	Kids Ward
	General
	18
	15.2
	16.1
	10.2
	18
	15.5
	77.5

	5
	Laboratory
	General
	3.5
	4.2
	3.4
	3.1
	1.5
	3.14
	15.7

	5
	OPD
	General
	4.6
	8.3
	4.6
	5.6
	9.2
	6.46
	32.3

	5
	Labour Ward
	General
	1.2
	6
	3.3
	8.1
	10.2
	5.76
	28.8

	5
	Female Surgical
	General
	7.1
	10.2
	5.2
	7.1
	1.6
	6.24
	31.2

	5
	Male Surgical
	General
	11.3
	7.1
	3.2
	7.7
	2.1
	6.28
	31.4

	6
	Male Surgical
	General
	9.2
	4.1
	6.2
	4.1
	5.2
	5.76
	28.8

	6
	Female Surgical
	General
	12.1
	9.3
	2.1
	5.3
	2.1
	6.18
	30.9

	6
	Labour Ward
	General
	6
	0.9
	5.2
	21.5
	7.4
	8.2
	41

	6
	OPD
	General
	3.2
	7.3
	5.8
	6.2
	5.3
	5.56
	27.8

	6
	Laboratory
	General
	4.5
	4
	5.7
	6.2
	2.9
	4.66
	23.3

	6
	Kids Ward
	General
	19.6
	12.4
	11.6
	18.1
	11.7
	14.68
	73.4

	7
	Kids Ward
	General
	14
	11.8
	12
	9.8
	10.8
	11.68
	58.4

	7
	Laboratory
	General
	2.9
	6.2
	6.3
	9.5
	5.3
	6.04
	30.2

	7
	OPD
	General
	6
	7
	4.6
	7
	6.2
	6.16
	30.8

	7
	Labour Ward
	General
	8.3
	1
	7
	2.9
	5.3
	4.9
	24.5

	7
	Female Surgical
	General
	10.2
	6.2
	10.2
	9.4
	2.2
	7.64
	38.2

	7
	Male Surgical
	General
	7.1
	10.2
	5.2
	7.1
	1.6
	6.24
	31.2

	8
	Male Surgical
	General
	12.1
	9.3
	2.1
	5.3
	1.1
	5.98
	29.9

	8
	Female Surgical
	General
	9.4
	6.4
	10.1
	6.2
	10.2
	8.46
	42.3

	8
	Labour Ward
	General
	8.3
	1.8
	3.5
	4.9
	10.8
	5.86
	29.3

	8
	OPD
	General
	4.5
	6
	5.2
	4.3
	5.3
	5.06
	25.3

	8
	Laboratory
	General
	6.2
	4.7
	4.2
	5
	4.3
	4.88
	24.4

	8
	Kids Ward
	General
	11.2
	9.1
	16.3
	10
	11.5
	11.62
	58.1

	Total
	200.5
	168.7
	159.1
	184.6
	151.8
	172.94
	864.7












	Healthcare Waste Generation Assessment Form

	Wa Municipal Hospital
	November, 2022

	Wk
	Waste Collection point
	Waste Category
	Quantity of waste generated per day

	
	
	
	Mon
	Tues
	Wed
	Thurs
	Fri
	Averages
	Total

	
	
	
	Kg
	Kg
	Kg
	Kg
	Kg
	
	

	9
	Kids Ward
	General
	14
	10
	10.1
	9.1
	10.7
	10.78
	53.9

	9
	Laboratory
	General
	3.1
	9
	5.3
	2.1
	10
	5.9
	29.5

	9
	OPD
	General
	4
	6.1
	7
	5.6
	8
	6.14
	30.7

	9
	Labour Ward
	General
	3.2
	9.2
	1.3
	4
	5.1
	4.56
	22.8

	9
	Female Surgical
	General
	7.3
	4.2
	6.1
	4.1
	8.2
	5.98
	29.9

	9
	Male Surgical
	General
	3.3
	3.4
	9.2
	4.1
	2.1
	4.42
	22.1

	10
	Male Surgical
	General
	9.2
	6.2
	4.1
	4.1
	9.1
	6.54
	32.7

	10
	Female Surgical
	General
	10.2
	4.2
	2.2
	6.2
	4.1
	5.38
	26.9

	10
	Labour Ward
	General
	3.3
	7.6
	2.5
	10.7
	1.1
	5.04
	25.2

	10
	OPD
	General
	5.3
	5.2
	4.5
	6
	7.4
	5.68
	28.4

	10
	Laboratory
	General
	4.3
	6.4
	5.2
	6.7
	9.4
	6.4
	32

	10
	Kids Ward
	General
	10
	9.2
	13.3
	10.2
	10.5
	10.64
	53.2

	11
	Kids Ward
	General
	10.2
	12
	10
	11.1
	9.9
	10.64
	53.2

	11
	Laboratory
	General
	2
	3
	4.3
	6.1
	5
	4.08
	20.4

	11
	OPD
	General
	4.5
	7
	6.1
	9
	4.5
	6.22
	31.1

	11
	Labour Ward
	General
	5
	3.6
	1.2
	7.8
	2.2
	3.96
	19.8

	11
	Female Surgical
	General
	10.2
	6.3
	4.3
	6.2
	11.1
	7.62
	38.1

	11
	Male Surgical
	General
	7.2
	4.4
	2.4
	5.2
	3.2
	4.48
	22.4

	12
	Male Surgical
	General
	7.2
	4.1
	5.1
	4.2
	2.2
	4.56
	22.8

	12
	Female Surgical
	General
	4.2
	2.2
	4.2
	1.1
	4.1
	3.16
	15.8

	12
	Labour Ward
	General
	1.9
	9.8
	2.7
	1.2
	5.1
	4.14
	20.7

	12
	OPD
	General
	6
	8
	5.5
	6
	9
	6.9
	34.5

	12
	Laboratory
	General
	4.5
	7.3
	8
	9
	6.3
	7.02
	35.1

	12
	Kids Ward
	General
	10
	11.7
	8.5
	10.2
	12
	10.48
	52.4

	Total
	150.1
	160.1
	133.1
	150
	160.3
	150.72
	753.6










	Healthcare Waste Generation Assessment Form

	Upper West Regional Hospital
	September, 2022

	Wk
	Waste Collection Point
	Waste Category
	Quantity of waste generated per day

	
	
	
	Mon
	Tues
	Wed
	Thurs
	Fri
	Averages
	Total

	
	
	
	Kg
	Kg
	Kg
	Kg
	Kg
	
	

	1
	Male Surgical
	General
	45.2
	39
	35.9
	25
	10
	31.02
	155.1

	1
	Female Surgical
	General
	10.8
	35.4
	43
	30.4
	20
	27.92
	139.6

	1
	Kids Ward
	General
	35
	45.7
	20.8
	15
	30.1
	29.32
	146.6

	1
	Laboratory
	General
	10.4
	18
	10.8
	30.9
	25.2
	19.06
	95.3

	1
	OPD
	General
	21
	18
	24.5
	30
	15.6
	21.82
	109.1

	1
	Labour Ward
	General
	20
	20.4
	36
	24.3
	15
	23.14
	115.7

	2
	Labour Ward
	General
	40
	25.9
	45
	18.3
	20.6
	29.96
	149.8

	2
	OPD
	General
	14.1
	25.3
	20.9
	35.4
	10.2
	21.18
	105.9

	2
	Laboratory
	General
	16.5
	15.6
	19
	35.7
	13
	19.96
	99.8

	2
	Female Surgical
	General
	38
	25.9
	32.1
	15
	25.4
	27.28
	136.4

	2
	Kids Ward
	General
	35
	23.1
	18
	20.4
	15.1
	22.32
	111.6

	2
	Male Surgical
	General
	42
	35.5
	20.5
	30
	15
	28.6
	143

	3
	Kids Ward
	General
	40.5
	37
	45
	20.1
	25.6
	33.64
	168.2

	3
	Male Surgical
	General
	45.1
	55.5
	20.9
	30.1
	25.5
	35.42
	177.1

	3
	Female Surgical
	General
	20
	50.3
	45
	20.9
	30.8
	33.4
	167

	3
	Laboratory
	General
	15.3
	5.1
	9.3
	10.2
	35.1
	15
	75

	3
	OPD
	General
	25
	20
	43
	15
	35.7
	27.74
	138.7

	3
	Labour Ward
	General
	35.9
	40.7
	20.3
	45.6
	35
	35.5
	177.5

	4
	Kids Ward
	General
	25.2
	18.3
	20.4
	15.6
	10.2
	17.94
	89.7

	4
	Male Surgical
	General
	25.3
	15.2
	18.3
	10
	20.5
	17.86
	89.3

	4
	Female Surgical
	General
	15.2
	25
	10.4
	14.7
	17.2
	16.5
	82.5

	4
	Laboratory
	General
	10.6
	9.2
	10
	15.3
	8.7
	10.76
	53.8

	4
	OPD
	General
	15.4
	30.2
	25.6
	18.1
	20
	21.86
	109.3

	4
	Labour Ward
	General
	23.2
	18.1
	15.3
	25
	34.2
	23.16
	115.8

	Total
	624.7
	652.4
	610
	551
	513.7
	590.36
	2951.8










	Healthcare Waste Generation Assessment Form

	Upper West Regional Hospital
	October, 2022

	Wk
	Waste Collection Point
	Waste Category
	Quantity of waste generated per day

	
	
	
	Mon
	Tues
	Wed
	Thurs
	Fri
	Average
	Total

	
	
	
	Kg
	Kg
	Kg
	Kg
	Kg
	
	

	5
	Kids Ward
	General
	24
	18
	25.7
	3
	35.2
	21.18
	105.9

	5
	Male Surgical
	General
	40.1
	35.8
	30.3
	25.6
	15.1
	29.38
	146.9

	5
	Female Surgical
	General
	20.8
	35.4
	35
	25.6
	35.9
	30.54
	152.7

	5
	Laboratory
	General
	10.7
	25.4
	15
	30.3
	15.9
	19.46
	97.3

	5
	OPD
	General
	30
	21
	15.9
	34.1
	20.5
	24.3
	121.5

	5
	Labour Ward
	General
	20
	23
	35.4
	25.7
	10.5
	22.92
	114.6

	6
	Kids Ward
	General
	25
	30.1
	15.9
	0
	12
	16.6
	83

	6
	Male Surgical
	General
	30.5
	32
	20.9
	10
	25.3
	23.74
	118.7

	6
	Female Surgical
	General
	25.1
	30
	15.4
	35.3
	20.2
	25.2
	126

	6
	Laboratory
	General
	10.5
	20.9
	9
	23
	15.7
	15.82
	79.1

	6
	OPD
	General
	30.1
	10.5
	18.2
	25
	30.4
	22.84
	114.2

	6
	Labour Ward
	General
	25.7
	30.8
	15
	35.9
	25.1
	26.5
	132.5

	7
	Kids Ward
	General
	30.8
	25.1
	20
	35.4
	0
	22.26
	111.3

	7
	Male Surgical
	General
	40.3
	35
	20.9
	30.4
	15
	28.32
	141.6

	7
	Female Surgical
	General
	20.7
	35.8
	38
	25.7
	20
	28.04
	140.2

	7
	Laboratory
	General
	25
	15.3
	13
	20.4
	35
	21.74
	108.7

	7
	OPD
	General
	20.9
	15
	20.7
	45
	20.1
	24.34
	121.7

	7
	Labour Ward
	General
	35.6
	20.1
	30.4
	35
	15
	27.22
	136.1

	8
	Kids Ward
	General
	10.3
	15.8
	25
	10
	13.4
	14.9
	74.5

	8
	Male Surgical
	General
	18.4
	13
	10.3
	9
	25.6
	15.26
	76.3

	8
	Female Surgical
	General
	17.2
	10.9
	15.3
	20
	25.7
	17.82
	89.1

	8
	Laboratory
	General
	15.6
	13.2
	11.4
	15
	17.9
	14.62
	73.1

	8
	OPD
	General
	10.6
	15.7
	18.6
	10.7
	15
	14.12
	70.6

	8
	Labour Ward
	General
	25.4
	20
	15.3
	18
	10.4
	17.82
	89.1

	Total
	563.3
	547.8
	490.6
	548.1
	474.9
	524.94
	2624.7










	Healthcare Waste Generation Assessment Form

	Upper West Regional Hospital
	November, 2022

	Wk
	Waste Collection Point
	Waste Category
	Quantity of waste generated per day

	
	
	
	Mon
	Tues
	Wed
	Thurs
	Fri
	Average
	Total

	
	
	
	Kg
	Kg
	Kg
	Kg
	Kg
	
	

	9
	Labour Ward
	General
	28
	35.3
	20.1
	15.7
	30.3
	25.88
	129.4

	9
	OPD
	General
	30.9
	17.1
	25.4
	12.1
	10
	19.1
	95.5

	9
	Laboratory
	General
	14.3
	7.6
	20.3
	10.3
	13
	13.1
	65.5

	9
	Female Surgical
	General
	25.1
	10.4
	16
	30.2
	15.8
	19.5
	97.5

	9
	Male Surgical
	General
	35.2
	10.8
	40.3
	20.7
	15.4
	24.48
	122.4

	9
	Kids Ward
	General
	15.9
	23.2
	10.5
	25.7
	18.1
	18.68
	93.4

	10
	Labour Ward
	General
	25
	15.5
	8
	12.4
	10.8
	14.34
	71.7

	10
	OPD
	General
	20.3
	15.9
	15.4
	25.2
	18
	18.96
	94.8

	10
	Laboratory
	General
	15.7
	25.4
	10.9
	16
	18.4
	17.28
	86.4

	10
	Female Surgical
	General
	25.5
	15.8
	20
	14
	10.9
	17.24
	86.2

	10
	Male Surgical
	General
	30.4
	18.3
	24.6
	16.7
	15.9
	21.18
	105.9

	10
	Kids Ward
	General
	20.4
	18.4
	25.1
	15.3
	10.5
	17.94
	89.7

	11
	Kids Ward
	General
	25.3
	20
	15.7
	18
	20.5
	19.9
	99.5

	11
	Male Surgical
	General
	35.7
	20
	25.6
	15.4
	20.5
	23.44
	117.2

	11
	Female Surgical
	General
	28
	24.6
	31.4
	15.7
	25.3
	25
	125

	11
	Laboratory
	General
	17.1
	5.9
	15.2
	10.5
	9.1
	11.56
	57.8

	11
	OPD
	General
	15.5
	20.6
	18.2
	10.5
	16
	16.16
	80.8

	11
	Labour Ward
	General
	32.1
	24.9
	20.3
	25.8
	10.6
	22.74
	113.7

	12
	Kids Ward
	General
	18.2
	26.3
	15.4
	17.1
	25
	20.4
	102

	12
	Male Surgical
	General
	35.4
	20.5
	30
	15.9
	10.8
	22.52
	112.6

	12
	Female Surgical
	General
	28.3
	20.7
	34.1
	15.5
	25
	24.72
	123.6

	12
	Laboratory
	General
	15.7
	13.1
	8.7
	10.9
	7.2
	11.12
	55.6

	12
	OPD
	General
	15.8
	24.1
	18
	20
	10.3
	17.64
	88.2

	12
	Labour Ward
	General
	20.6
	35.1
	15.6
	30.4
	25
	25.34
	126.7

	Total
	574.4
	469.5
	484.8
	420
	392.4
	468.22
	2341.1











[bookmark: _Toc164164026]APPENDIX B: SHARPS WASTES
	Healthcare Waste Generation Assessment Form

	Tumu Municipal Hospital
	September, 2022

	

Wk
	
Waste Collection Point
	
Waste Category
	Quantity of waste generated per day

	
	
	
	Mon
	Tues
	Wed
	Thurs
	Fri
	Average
	Total

	
	
	
	Kg
	Kg
	Kg
	Kg
	Kg
	
	

	1
	Laboratory
	Sharps
	0
	0
	1.8
	0
	0
	0.36
	1.8

	1
	Kids Ward
	Sharps
	1.5
	0
	1.2
	0
	1.5
	0.84
	4.2

	1
	OPD
	Sharps
	2.5
	0.8
	0.5
	0
	1.1
	0.98
	4.9

	1
	Labour Ward
	Sharps
	0.8
	0.5
	0.7
	0
	0.9
	0.58
	2.9

	1
	Male Surgical
	Sharps
	2
	0.8
	0
	0.9
	1.2
	0.98
	4.9

	1
	Female Surgical
	Sharps
	0
	0
	1.9
	0
	1.2
	0.62
	3.1

	2
	Laboratory
	Sharps
	0
	0
	2
	0
	1.5
	0.7
	3.5

	2
	Kids Ward
	Sharps
	0
	0
	1.4
	0
	1.3
	0.54
	2.7

	2
	OPD
	Sharps
	2.3
	0
	0
	1.2
	0.5
	0.8
	4

	2
	Labour Ward
	Sharps
	0
	0
	2.5
	0.8
	0.5
	0.76
	3.8

	2
	Male Surgical
	Sharps
	0.9
	0
	1.2
	1
	0.6
	0.74
	3.7

	2
	Female Surgical
	Sharps
	0.7
	0
	0
	0.6
	0.3
	0.32
	1.6

	3
	Laboratory
	Sharps
	1.8
	0
	0
	0
	1.5
	0.66
	3.3

	3
	Kids Ward
	Sharps
	1.6
	0.2
	0.3
	1.2
	0.5
	0.76
	3.8

	3
	OPD
	Sharps
	1.4
	0
	0.8
	1.4
	0
	0.72
	3.6

	3
	Labour Ward
	Sharps
	1.2
	0.5
	0.3
	1
	0.4
	0.68
	3.4

	3
	Male Surgical
	Sharps
	1.2
	0.3
	0
	0
	2.1
	0.72
	3.6

	3
	Female Surgical
	Sharps
	1.5
	0.4
	0
	0
	1.9
	0.76
	3.8

	4
	Laboratory
	Sharps
	1.9
	0.1
	0.5
	0.2
	0.3
	0.6
	3

	4
	Kids Ward
	Sharps
	1.6
	0.2
	0.4
	0.3
	1.2
	0.74
	3.7

	4
	OPD
	Sharps
	1.4
	0.2
	0.3
	0.5
	0.2
	0.52
	2.6

	4
	Labour Ward
	Sharps
	1.8
	1.5
	0.1
	1.2
	1.3
	1.18
	5.9

	4
	Male Surgical
	Sharps
	1.9
	0.3
	1.5
	0.5
	1.2
	1.08
	5.4

	4
	Female Surgical
	Sharps
	1.1
	0.9
	0.6
	1.5
	0.2
	0.86
	4.3

	Total
	29.1
	6.7
	18
	12.3
	21.4
	17.5
	87.5









	Healthcare Waste Generation Assessment Form

	Tumu Municipal Hospital
	October, 2022

	Wk
	Waste Collection Point
	Waste Category
	Quantity of waste generated per day

	
	
	
	Mon
	Tues
	Wed
	Thurs
	Fri
	Averages
	Total

	
	
	
	Kg
	Kg
	Kg
	Kg
	Kg
	
	

	5
	Laboratory
	Sharps
	0
	1.9
	0
	0
	2
	0.78
	3.9

	5
	Kids Ward
	Sharps
	0
	0
	3.4
	0
	2.7
	1.22
	6.1

	5
	OPD
	Sharps
	0
	0
	2.1
	0
	1.8
	0.78
	3.9

	5
	Labour Ward
	Sharps
	1
	0.8
	1.3
	0.9
	1
	1
	5

	5
	Male Surgical
	Sharps
	0.9
	0
	1
	0.6
	0.8
	0.66
	3.3

	5
	Female Surgical
	Sharps
	0.7
	0
	1.2
	0.3
	0.5
	0.54
	2.7

	6
	Laboratory
	Sharps
	0
	0
	2
	0
	1.5
	0.7
	3.5

	6
	Kids Ward
	Sharps
	0
	0
	1.4
	0
	1.3
	0.54
	2.7

	6
	OPD
	Sharps
	2.3
	0
	0
	1.9
	0.5
	0.94
	4.7

	6
	Labour Ward
	Sharps
	1
	0.7
	0.6
	0.8
	0.5
	0.72
	3.6

	6
	Male Surgical
	Sharps
	0.9
	1.2
	0
	1
	1.3
	0.88
	4.4

	6
	Female Surgical
	Sharps
	0.7
	0
	0
	0.6
	0.3
	0.32
	1.6

	7
	Laboratory
	Sharps
	2
	0.9
	0.3
	1.3
	0.6
	1.02
	5.1

	7
	Kids Ward
	Sharps
	1.1
	0.5
	1
	2.1
	1.5
	1.24
	6.2

	7
	OPD
	Sharps
	0.2
	2
	0.2
	0.3
	2.2
	0.98
	4.9

	7
	Labour Ward
	Sharps
	2.5
	0.2
	0.5
	0.2
	0.7
	0.82
	4.1

	7
	Male Surgical
	Sharps
	0.5
	1.5
	2.3
	1.8
	0.9
	1.4
	7

	7
	Female Surgical
	Sharps
	1.5
	1.6
	1.7
	2.1
	1.5
	1.68
	8.4

	8
	Laboratory
	Sharps
	1.9
	1.9
	0.9
	0.5
	2.5
	1.54
	7.7

	8
	Kids Ward
	Sharps
	2
	2.3
	1.9
	2.1
	2.3
	2.12
	10.6

	8
	OPD
	Sharps
	3.1
	3.2
	3.1
	1.5
	2.5
	2.68
	13.4

	8
	Labour Ward
	Sharps
	2.5
	0.1
	1.5
	1.7
	0.9
	1.34
	6.7

	8
	Male Surgical
	Sharps
	0.5
	0.7
	1.1
	0.9
	1.2
	0.88
	4.4

	8
	Female Surgical
	Sharps
	0.5
	1.5
	0.1
	1.2
	0.8
	0.82
	4.1

	Total
	25.8
	21
	27.6
	21.8
	31.8
	25.6
	128








	Healthcare Waste Generation Assessment Form

	Tumu Municipal Hospital
	November, 2022

	WK
	Waste Collection Point
	Waste Category
	Quantity of waste generated per day

	
	
	
	Mon
	Tues
	Wed
	Thurs
	Fri
	Averages
	Total

	
	
	
	Kg
	Kg
	Kg
	Kg
	Kg
	
	

	9
	Laboratory
	Sharps
	2.5
	2.6
	0.7
	1.7
	2.3
	1.96
	9.8

	9
	Kids Ward
	Sharps
	2.2
	2.5
	1.5
	2
	3.5
	2.34
	11.7

	9
	OPD
	Sharps
	3.2
	1.2
	2.1
	1.2
	2.1
	1.96
	9.8

	9
	Labour Ward
	Sharps
	2
	0.9
	1.9
	2.1
	2.3
	1.84
	9.2

	9
	Male Surgical
	Sharps
	1.9
	1.5
	0.9
	0.5
	2.5
	1.46
	7.3

	9
	Female Surgical
	Sharps
	2.3
	0.9
	1.5
	0.9
	1.9
	1.5
	7.5

	10
	Laboratory
	Sharps
	2
	0.9
	0.3
	1.3
	0.6
	1.02
	5.1

	10
	Kids Ward
	Sharps
	0.2
	2.3
	0.8
	1.2
	1.5
	1.2
	6

	10
	OPD
	Sharps
	1.1
	0.2
	2
	0.3
	2.2
	1.16
	5.8

	10
	Labour Ward
	Sharps
	2.1
	0.8
	2.4
	1.2
	2.5
	1.8
	9

	10
	Male Surgical
	Sharps
	2
	0.9
	0.3
	1.5
	2.2
	1.38
	6.9

	10
	Female Surgical
	Sharps
	0.1
	0.3
	1.9
	2.1
	1.3
	1.14
	5.7

	11
	Laboratory
	Sharps
	2
	1.2
	0
	1.9
	0
	1.02
	5.1

	11
	Kids Ward
	Sharps
	1.1
	0.5
	1
	2.1
	1.5
	1.24
	6.2

	11
	OPD
	Sharps
	0.2
	2
	0.2
	0.3
	2.2
	0.98
	4.9

	11
	Labour Ward
	Sharps
	2.1
	0.8
	2.3
	1.2
	2.5
	1.78
	8.9

	11
	Male Surgical
	Sharps
	0.5
	1.5
	2.3
	1.8
	0.9
	1.4
	7

	11
	Female Surgical
	Sharps
	1.5
	1.6
	1.7
	2.1
	1.7
	1.72
	8.6

	12
	Laboratory
	Sharps
	0
	2.2
	1.3
	0
	2.3
	1.16
	5.8

	12
	Kids Ward
	Sharps
	0
	1
	1.4
	1.5
	0.3
	0.84
	4.2

	12
	OPD
	Sharps
	2.2
	0.1
	2.1
	1.2
	0.2
	1.16
	5.8

	12
	Labour Ward
	Sharps
	2
	0.1
	1.5
	0.5
	1.3
	1.08
	5.4

	12
	Male Surgical
	Sharps
	0.2
	1.2
	2.1
	1.1
	0.9
	1.1
	5.5

	12
	Female Surgical
	Sharps
	2.3
	2
	0.5
	2.1
	0.3
	1.44
	7.2

	Total
	35.7
	29.2
	32.7
	31.8
	39
	33.68
	168.4












	Healthcare Waste Generation Assessment Form

	Gwollu District Hospital
	September, 2022

	Wk
	Waste Collection Point
	Waste Category
	Quantity of waste generated per day

	
	
	
	Mon
	Tues
	Wed
	Thurs
	Fri
	Averages
	Total

	
	
	
	Kg
	Kg
	Kg
	Kg
	Kg
	
	

	1
	OPD
	Sharps
	0
	1.3
	0
	1.8
	0
	0.62
	3.1

	1
	Kids Ward
	Sharps
	0
	1
	0.8
	1.7
	0.9
	0.88
	4.4

	1
	Laboratory
	Sharps
	2
	2
	3
	3
	0
	2
	10

	1
	Labour Ward
	Sharps
	4
	1.8
	0
	0
	1
	1.36
	6.8

	1
	Male Surgical
	Sharps
	0
	1.9
	0
	0.9
	0.8
	0.72
	3.6

	1
	Female Surgical
	Sharps
	0
	0.8
	1.3
	0
	2
	0.82
	4.1

	2
	OPD
	Sharps
	0
	1.1
	1.7
	0
	1.4
	0.84
	4.2

	2
	Kids Ward
	Sharps
	1.2
	1
	0
	0
	1.8
	0.8
	4

	2
	Laboratory
	Sharps
	4
	0
	3
	0
	3.2
	2.04
	10.2

	2
	Labour Ward
	Sharps
	0
	1
	0.9
	1.6
	1
	0.9
	4.5

	2
	Male Surgical
	Sharps
	2.3
	0
	1.2
	0.5
	1.5
	1.1
	5.5

	2
	Female Surgical
	Sharps
	1.9
	0
	0
	1.7
	2
	1.12
	5.6

	3
	OPD
	Sharps
	1.2
	0
	1.6
	0
	1.7
	0.9
	4.5

	3
	Kids Ward
	Sharps
	1.1
	1.9
	1.3
	1.2
	2.1
	1.52
	7.6

	3
	Laboratory
	Sharps
	1.2
	1.1
	1
	1.8
	1.4
	1.3
	6.5

	3
	Labour Ward
	Sharps
	2.4
	1.1
	1.8
	0
	0
	1.06
	5.3

	3
	Male Surgical
	Sharps
	0
	1.7
	0
	1.4
	1.1
	0.84
	4.2

	3
	Female Surgical
	Sharps
	1.2
	0
	1
	2
	1.8
	1.2
	6

	4
	OPD
	Sharps
	3
	0
	0
	0.8
	1.8
	1.12
	5.6

	4
	Kids Ward
	Sharps
	1.2
	0
	1.6
	0
	1.7
	0.9
	4.5

	4
	Laboratory
	Sharps
	1.8
	1.1
	1.1
	2.1
	1.3
	1.48
	7.4

	4
	Labour Ward
	Sharps
	1.1
	2.4
	1.8
	1
	1
	1.46
	7.3

	4
	Male Surgical
	Sharps
	2.4
	0
	1.8
	0
	2.3
	1.3
	6.5

	4
	Female Surgical
	Sharps
	0
	1.1
	1.3
	1.7
	0
	0.82
	4.1

	Total
	32
	22.3
	26.2
	23.2
	31.8
	27.1
	135.5













	Healthcare Waste Generation Assessment Form

	Gwollu District Hospital
	October, 2022

	Wk
	Waste Collection Point
	Waste Category
	Quantity of waste generated per day

	
	
	
	Mon
	Tues
	Wed
	Thurs
	Fri
	Averages
	Total

	
	
	
	Kg
	Kg
	Kg
	Kg
	Kg
	
	

	5
	OPD
	Sharps
	1.8
	1
	0.9
	1.5
	1.1
	1.26
	6.3

	5
	Kids Ward
	Sharps
	1
	1.3
	0
	2.1
	1
	1.08
	5.4

	5
	Laboratory
	Sharps
	0.9
	1.1
	1.2
	1.9
	0.9
	1.2
	6

	5
	Labour Ward
	Sharps
	1.8
	1
	0
	4.3
	0
	1.42
	7.1

	5
	Male Surgical
	Sharps
	0
	2
	1.1
	1.8
	2.1
	1.4
	7

	5
	Female Surgical
	Sharps
	1.2
	1.4
	0
	1.4
	1
	1
	5

	6
	OPD
	Sharps
	1.8
	0
	1.8
	0
	1.3
	0.98
	4.9

	6
	Kids Ward
	Sharps
	1.2
	1.1
	0
	2.4
	0
	0.94
	4.7

	6
	Laboratory
	Sharps
	1.3
	0
	1.5
	0
	1.7
	0.9
	4.5

	6
	Labour Ward
	Sharps
	1.5
	0
	1.7
	0
	2.2
	1.08
	5.4

	6
	Male Surgical
	Sharps
	1.1
	0
	1.2
	0
	2.5
	0.96
	4.8

	6
	Female Surgical
	Sharps
	1.3
	1.1
	0
	0
	1.5
	0.78
	3.9

	7
	OPD
	Sharps
	0.9
	0.6
	1.2
	0
	1.6
	0.86
	4.3

	7
	Kids Ward
	Sharps
	1.3
	2
	0
	0
	2.3
	1.12
	5.6

	7
	Laboratory
	Sharps
	1.8
	1.2
	1.6
	1.4
	1.3
	1.46
	7.3

	7
	Labour Ward
	Sharps
	1.2
	1.2
	1.8
	1.2
	1.4
	1.36
	6.8

	7
	Male Surgical
	Sharps
	1.9
	0
	1.6
	0
	2
	1.1
	5.5

	7
	Female Surgical
	Sharps
	0.9
	0
	1.5
	0
	1.9
	0.86
	4.3

	8
	OPD
	Sharps
	0
	0
	3.5
	0
	1.2
	0.94
	4.7

	8
	Kids Ward
	Sharps
	1.7
	0
	0
	1.2
	0
	0.58
	2.9

	8
	Laboratory
	Sharps
	1.2
	1
	1
	3.1
	1
	1.46
	7.3

	8
	Labour Ward
	Sharps
	0
	1.7
	0
	2.1
	0
	0.76
	3.8

	8
	Male Surgical
	Sharps
	1.7
	1.3
	0
	0
	2
	1
	5

	8
	Female Surgical
	Sharps
	1.1
	1
	0
	0
	1.9
	0.8
	4














	Healthcare Waste Generation Assessment Form

	Gwollu District Hospital
	November, 2022

	Wk
	Waste Collection Point
	Waste Category
	Quantity of waste generated per day

	
	
	
	Mon
	Tues
	Wed
	Thurs
	Fri
	Averages
	Total

	
	
	
	Kg
	Kg
	Kg
	Kg
	Kg
	
	

	9
	OPD
	Sharps
	2
	0
	1.8
	1.1
	2.3
	1.44
	7.2

	9
	Kids Ward
	Sharps
	1.1
	0
	1.3
	1.7
	1.6
	1.14
	5.7

	9
	Laboratory
	Sharps
	1.2
	1.2
	1.4
	1.8
	1
	1.32
	6.6

	9
	Labour Ward
	Sharps
	1.8
	2.3
	0
	1.8
	1.3
	1.44
	7.2

	9
	Male Surgical
	Sharps
	1.5
	0
	1.5
	0
	2.6
	1.12
	5.6

	9
	Female Surgical
	Sharps
	1.3
	0
	1.4
	0
	1.8
	0.9
	4.5

	10
	OPD
	Sharps
	1.3
	0
	1.3
	0.6
	1.5
	0.94
	4.7

	10
	Kids Ward
	Sharps
	1.2
	1.1
	0
	2.8
	0
	1.02
	5.1

	10
	Laboratory
	Sharps
	1.2
	1.2
	1.8
	1.2
	1.4
	1.36
	6.8

	10
	Labour Ward
	Sharps
	1.2
	1.8
	0
	2.4
	1
	1.28
	6.4

	10
	Male Surgical
	Sharps
	1.2
	0
	1.1
	2.2
	0
	0.9
	4.5

	10
	Female Surgical
	Sharps
	2.2
	0
	0
	2
	1.2
	1.08
	5.4

	11
	OPD
	Sharps
	2.3
	0
	1.7
	0
	1.5
	1.1
	5.5

	11
	Kids Ward
	Sharps
	0
	1.9
	0
	2.6
	0
	0.9
	4.5

	11
	Laboratory
	Sharps
	1.9
	0
	1.7
	0
	2
	1.12
	5.6

	11
	Labour Ward
	Sharps
	1.1
	0
	1.7
	0
	1.4
	0.84
	4.2

	11
	Male Surgical
	Sharps
	3.9
	0
	3
	1.2
	2
	2.02
	10.1

	11
	Female Surgical
	Sharps
	1.2
	1
	0
	0
	1.9
	0.82
	4.1

	12
	OPD
	Sharps
	1.8
	1
	0.9
	1.5
	2.2
	1.48
	7.4

	12
	Kids Ward
	Sharps
	0.8
	1.1
	1.4
	0
	1.3
	0.92
	4.6

	12
	Laboratory
	Sharps
	1.8
	1.1
	0.7
	1.2
	0.7
	1.1
	5.5

	12
	Labour Ward
	Sharps
	1
	1.3
	0
	2.1
	1
	1.08
	5.4

	12
	Male Surgical
	Sharps
	0
	0
	4.3
	0
	0
	0.86
	4.3

	12
	Female Surgical
	Sharps
	0.9
	1.1
	0.8
	0.7
	0.8
	0.86
	4.3

	Total
	33.9
	16.1
	27.8
	26.9
	30.5
	27.04
	135.2










	Healthcare Waste Generation Assessment Form

	Wa Municipal Hospital
	September, 2022

	Wk
	Waste Collection point
	Waste Category
	Quantity of waste generated per day

	
	
	
	Mon
	Tues
	Wed
	Thurs
	Fri
	Averages
	Total

	
	
	
	Kg
	Kg
	Kg
	Kg
	Kg
	
	

	1
	Male Surgical
	Sharps
	6
	6.4
	1.1
	0
	1
	2.9
	14.5

	1
	Female Surgical
	Sharps
	6
	4.4
	1.1
	0
	4
	3.1
	15.5

	1
	Labour Ward
	Sharps
	1.9
	0
	2.6
	0
	4.9
	1.88
	9.4

	1
	OPD
	Sharps
	5.6
	0
	0
	0
	0
	1.12
	5.6

	1
	Laboratory
	Sharps
	5.3
	0
	1.8
	1.2
	1.3
	1.92
	9.6

	1
	Kids Ward
	Sharps
	1.8
	8
	0
	0
	0
	1.96
	9.8

	2
	Male Surgical
	Sharps
	6.2
	5.4
	6.1
	0
	1.1
	3.76
	18.8

	2
	Female Surgical
	Sharps
	4.2
	6.4
	6.1
	0
	4.1
	4.16
	20.8

	2
	Labour Ward
	Sharps
	2.9
	0
	0.4
	0
	3.9
	1.44
	7.2

	2
	OPD
	Sharps
	0
	0
	2.8
	0
	0
	0.56
	2.8

	2
	Laboratory
	Sharps
	1.9
	0
	0
	0
	0
	0.38
	1.9

	2
	Kids Ward
	Sharps
	0
	9
	7
	0
	0
	3.2
	16

	3
	Male Surgical
	Sharps
	6.4
	5.1
	1.2
	6.1
	0
	3.76
	18.8

	3
	Female Surgical
	Sharps
	6.5
	6.2
	1.2
	6.1
	0
	4
	20

	3
	Labour Ward
	Sharps
	2.8
	0
	2.7
	1.4
	0.7
	1.52
	7.6

	3
	OPD
	Sharps
	3.5
	0
	0
	0
	2.9
	1.28
	6.4

	3
	Laboratory
	Sharps
	2.1
	3.9
	2.2
	0
	0
	1.64
	8.2

	3
	Kids Ward
	Sharps
	0
	0
	5.5
	0
	0
	1.1
	5.5

	4
	Male Surgical
	Sharps
	4.3
	5
	1.4
	1.3
	0
	2.4
	12

	4
	Female Surgical
	Sharps
	4.2
	6.1
	1.1
	6.2
	1.1
	3.74
	18.7

	4
	Labour Ward
	Sharps
	1.9
	0
	0.7
	0
	2
	0.92
	4.6

	4
	OPD
	Sharps
	0
	0
	4.3
	0
	0
	0.86
	4.3

	4
	Laboratory
	Sharps
	0
	0
	2.4
	0
	0
	0.48
	2.4

	4
	Kids Ward
	Sharps
	0
	0
	5.1
	0
	0
	1.02
	5.1

	Total
	73.5
	65.9
	56.8
	22.3
	27
	49.1
	245.5








	Healthcare Waste Generation Assessment Form

	Wa Municipal Hospital
	October, 2022

	Wk
	Waste Collection point
	Waste Category
	Quantity of waste generated per day

	
	
	
	Mon
	Tues
	Wed
	Thurs
	Fri
	Average
	Total

	
	
	
	Kg
	Kg
	Kg
	Kg
	Kg
	
	

	5
	Kids Ward
	Sharps
	1.8
	0
	0
	3.3
	0
	1.02
	5.1

	5
	Laboratory
	Sharps
	0
	5
	2.1
	0
	0
	1.42
	7.1

	5
	OPD
	Sharps
	0
	4.2
	0
	0
	0
	0.84
	4.2

	5
	Labour Ward
	Sharps
	0.8
	0
	5.1
	0
	1.3
	1.44
	7.2

	5
	Female Surgical
	Sharps
	6.4
	0
	2.1
	1
	0
	1.9
	9.5

	5
	Male Surgical
	Sharps
	9.2
	1
	2.1
	0
	1.1
	2.68
	13.4

	6
	Kids Ward
	Sharps
	0
	0
	0
	0
	0
	0
	0

	6
	Laboratory
	Sharps
	6
	0
	3
	0
	0
	1.8
	9

	6
	OPD
	Sharps
	0
	0
	0
	0
	0
	0
	0

	6
	Labour Ward
	Sharps
	3.4
	0
	2.9
	0
	0.4
	1.34
	6.7

	6
	Female Surgical
	Sharps
	4.3
	5.1
	1.1
	0
	1.1
	2.32
	11.6

	6
	Male Surgical
	Sharps
	2.1
	1.1
	2.1
	1.1
	0
	1.28
	6.4

	7
	Kids Ward
	Sharps
	2.1
	0
	2.1
	0
	0
	0.84
	4.2

	7
	Laboratory
	Sharps
	2.3
	0
	0
	0
	0
	0.46
	2.3

	7
	OPD
	Sharps
	0
	2
	0
	0
	0
	0.4
	2

	7
	Labour Ward
	Sharps
	3.1
	0
	0.9
	0
	2.3
	1.26
	6.3

	7
	Female Surgical
	Sharps
	6.2
	0
	1.1
	0
	1.1
	1.68
	8.4

	7
	Male Surgical
	Sharps
	6.6
	0
	2.1
	3.1
	0
	2.36
	11.8

	8
	Kids Ward
	Sharps
	0
	0
	2
	2.2
	0
	0.84
	4.2

	8
	Laboratory
	Sharps
	0
	2.7
	0
	0
	2.3
	1
	5

	8
	OPD
	Sharps
	3
	0
	0
	0
	0
	0.6
	3

	8
	Labour Ward
	Sharps
	3.1
	0
	2.3
	0
	1.6
	1.4
	7

	8
	Female Surgical
	Sharps
	10.1
	0
	4.2
	0
	1.1
	3.08
	15.4

	8
	Male Surgical
	Sharps
	0
	10.2
	1.1
	0
	3.2
	2.9
	14.5

	Total
	70.5
	31.3
	36.3
	10.7
	15.5
	32.86
	164.3













	Healthcare Waste Generation Assessment Form

	Wa Municipal Hospital
	November, 2022

	Wk
	Waste Collection point
	Waste Category
	Quantity of waste generated per day

	
	
	
	Mon
	Tues
	Wed
	Thurs
	Fri
	Averages
	Total

	
	
	
	Kg
	Kg
	Kg
	Kg
	Kg
	
	

	9
	Male Surgical
	Sharps
	0
	2.1
	0
	1.1
	3.1
	1.26
	6.3

	9
	Female Surgical
	Sharps
	8.1
	2.2
	0
	1.1
	2.1
	2.7
	13.5

	9
	Labour Ward
	Sharps
	0.4
	0
	0.6
	3
	1.1
	1.02
	5.1

	9
	OPD
	Sharps
	0
	0
	0
	2.1
	0
	0.42
	2.1

	9
	Laboratory
	Sharps
	2.1
	4.2
	0
	3.2
	0
	1.9
	9.5

	9
	Kids Ward
	Sharps
	3
	2.9
	3
	0
	2
	2.18
	10.9

	10
	Male Surgical
	Sharps
	5.1
	0
	0
	4.4
	1.1
	2.12
	10.6

	10
	Female Surgical
	Sharps
	6.1
	1.1
	0
	1.1
	2.1
	2.08
	10.4

	10
	Labour Ward
	Sharps
	1.7
	0
	0.1
	2
	0.3
	0.82
	4.1

	10
	OPD
	Sharps
	0
	0
	0
	0
	4.1
	0.82
	4.1

	10
	Laboratory
	Sharps
	0
	0
	0
	0
	3
	0.6
	3

	10
	Kids Ward
	Sharps
	2.1
	0
	4
	3
	2
	2.22
	11.1

	11
	Male Surgical
	Sharps
	4.1
	1.1
	0
	4.2
	1.1
	2.1
	10.5

	11
	Female Surgical
	Sharps
	2.1
	1.1
	0
	1.1
	2.1
	1.28
	6.4

	11
	Labour Ward
	Sharps
	0.7
	0
	1.6
	0
	0
	0.46
	2.3

	11
	OPD
	Sharps
	0
	2.2
	0
	0
	0
	0.44
	2.2

	11
	Laboratory
	Sharps
	3.1
	0
	0
	0
	0
	0.62
	3.1

	11
	Kids Ward
	Sharps
	2.6
	4
	1.9
	3
	0
	2.3
	11.5

	12
	Male Surgical
	Sharps
	4.1
	0
	1.1
	0
	2.1
	1.46
	7.3

	12
	Female Surgical
	Sharps
	2.1
	1.1
	2.2
	0
	1.1
	1.3
	6.5

	12
	Labour Ward
	Sharps
	7.5
	0
	0.7
	0
	2.9
	2.22
	11.1

	12
	OPD
	Sharps
	2.2
	0
	0
	0
	0
	0.44
	2.2

	12
	Laboratory
	Sharps
	2.8
	0
	2.8
	0
	0
	1.12
	5.6

	12
	Kids Ward
	Sharps
	1.2
	0
	0
	0
	0
	0.24
	1.2

	Total
	61.1
	22
	18
	29.3
	30.2
	32.12
	160.6










	Healthcare Waste Generation Assessment Form

	Upper West Regional Hospital
	September, 2022

	Wk
	Waste Collection Point
	Waste Category
	Quantity of waste generated per day

	
	
	
	Mon
	Tues
	Wed
	Thurs
	Fri
	Averages
	Total

	
	
	
	Kg
	Kg
	Kg
	Kg
	Kg
	
	

	1
	Kids Ward
	Sharps
	0
	3
	5.6
	0
	8
	3.32
	16.6

	1
	Male Surgical
	Sharps
	4
	0
	7
	5.3
	10.5
	5.36
	26.8

	1
	Female Surgical
	Sharps
	0
	0
	5.5
	0
	9.1
	2.92
	14.6

	1
	Laboratory
	Sharps
	15.7
	9.4
	0
	10.3
	5.7
	8.22
	41.1

	1
	OPD
	Sharps
	9
	0
	10.1
	5.6
	5
	5.94
	29.7

	1
	Labour Ward
	Sharps
	10.5
	0
	5.6
	7.1
	0
	4.64
	23.2

	2
	Kids Ward
	Sharps
	5.3
	0
	8.1
	10
	0
	4.68
	23.4

	2
	Male Surgical
	Sharps
	0
	15
	12
	0
	5
	6.4
	32

	2
	Female Surgical
	Sharps
	5
	14
	0
	10
	0
	5.8
	29

	2
	Laboratory
	Sharps
	15.3
	9.3
	18
	10.7
	25.6
	15.78
	78.9

	2
	OPD
	Sharps
	5.6
	0
	10.1
	7
	16.3
	7.8
	39

	2
	Labour Ward
	Sharps
	9.1
	0
	5.3
	7
	0
	4.28
	21.4

	3
	Kids Ward
	Sharps
	3
	0
	0
	4.1
	0
	1.42
	7.1

	3
	Male Surgical
	Sharps
	6
	0
	0
	5.1
	0
	2.22
	11.1

	3
	Female Surgical
	Sharps
	0
	0
	8.4
	5.7
	6
	4.02
	20.1

	3
	Laboratory
	Sharps
	24
	30
	25.5
	15
	17
	22.3
	111.5

	3
	OPD
	Sharps
	7.1
	0
	0
	5
	2
	2.82
	14.1

	3
	Labour Ward
	Sharps
	6
	5.1
	9.2
	5
	6.5
	6.36
	31.8

	4
	Kids Ward
	Sharps
	3.4
	0
	5.1
	3.5
	0
	2.4
	12

	4
	Male Surgical
	Sharps
	3.2
	0
	5.5
	7.1
	0
	3.16
	15.8

	4
	Female Surgical
	Sharps
	0
	4.3
	5.6
	0
	3
	2.58
	12.9

	4
	Laboratory
	Sharps
	5.8
	6.1
	0
	12.7
	5
	5.92
	29.6

	4
	OPD
	Sharps
	9
	0
	8.3
	5.1
	0
	4.48
	22.4

	4
	Labour Ward
	Sharps
	3
	5.1
	2.7
	4
	3
	3.56
	17.8

	Total
	150
	101.3
	157.6
	145.3
	127.7
	136.38
	681.9











	Healthcare Waste Generation Assessment Form

	Upper West Regional Hospital
	October, 2022

	

Wk
	
Waste Collection Point
	
Waste Category
	Quantity of waste generated per day

	
	
	
	Mon
	Tues
	Wed
	Thurs
	Fri
	
Averages
	
Total

	
	
	
	Kg
	Kg
	Kg
	Kg
	Kg
	
	

	5
	Kids Ward
	Sharps
	5.2
	7
	10.2
	6.1
	0
	5.7
	28.5

	5
	Male Surgical
	Sharps
	10.1
	5.3
	0
	9.1
	3
	5.5
	27.5

	5
	Female Surgical
	Sharps
	5.3
	7
	0
	10.6
	5
	5.58
	27.9

	5
	Laboratory
	Sharps
	4.9
	9
	0
	15.8
	10.6
	8.06
	40.3

	5
	OPD
	Sharps
	10.3
	0
	5.7
	10
	15.2
	8.24
	41.2

	5
	Labour Ward
	Sharps
	8
	11
	5
	5.2
	10
	7.84
	39.2

	6
	Kids Ward
	Sharps
	10
	3
	0
	10.1
	0
	4.62
	23.1

	6
	Male Surgical
	Sharps
	5.2
	0
	10.3
	4
	5.5
	5
	25

	6
	Female Surgical
	Sharps
	5.4
	3
	0
	15.3
	6
	5.94
	29.7

	6
	Laboratory
	Sharps
	13
	0
	10.5
	5.1
	0
	5.72
	28.6

	6
	OPD
	Sharps
	5.3
	6
	9.1
	10.2
	8
	7.72
	38.6

	6
	Labour Ward
	Sharps
	7
	5.3
	0
	0
	10.5
	4.56
	22.8

	7
	Kids Ward
	Sharps
	3.1
	5
	0
	10.6
	7.1
	5.16
	25.8

	7
	Male Surgical
	Sharps
	0
	0
	10.1
	5.2
	3
	3.66
	18.3

	7
	Female Surgical
	Sharps
	0
	9.9
	5.3
	10.1
	0
	5.06
	25.3

	7
	Laboratory
	Sharps
	5.4
	15.7
	10.7
	9.2
	10
	10.2
	51

	7
	OPD
	Sharps
	0
	7.1
	4
	5.5
	4.3
	4.18
	20.9

	7
	Labour Ward
	Sharps
	5.3
	10
	3.7
	5
	4.9
	5.78
	28.9

	8
	Kids Ward
	Sharps
	0
	7.5
	0
	3.1
	5
	3.12
	15.6

	8
	Male Surgical
	Sharps
	0
	6.7
	0
	5.3
	7.1
	3.82
	19.1

	8
	Female Surgical
	Sharps
	7.2
	0
	5.8
	6.2
	5
	4.84
	24.2

	8
	Laboratory
	Sharps
	6.3
	4
	7.1
	3
	5
	5.08
	25.4

	8
	OPD
	Sharps
	4.1
	7.3
	6
	5
	3
	5.08
	25.4

	8
	Labour Ward
	Sharps
	4.3
	0
	5.2
	0
	3
	2.5
	12.5

	Total
	125.4
	129.8
	108.7
	169.7
	131.2
	132.96
	664.8










	Healthcare Waste Generation Assessment Form

		Upper West Regional Hospital	
	November, 2022

	Wk
	Waste Collection Point
	Waste Category
	Quantity of waste generated per day

	
	
	
	Mon
	Tues
	Wed
	Thurs
	Fri
	Average
	Total

	
	
	
	Kg
	Kg
	Kg
	Kg
	Kg
	
	

	9
	Kids Ward
	Sharps
	5.2
	6.7
	0
	0
	4
	3.18
	15.9

	9
	Male Surgical
	Sharps
	10.1
	0
	8.1
	0
	15.2
	6.68
	33.4

	9
	Female Surgical
	Sharps
	4.3
	0
	6.1
	10.3
	0
	4.14
	20.7

	9
	Laboratory
	Sharps
	5.7
	10.7
	6.1
	7
	3
	6.5
	32.5

	9
	OPD
	Sharps
	3
	9.1
	5.2
	4
	6.3
	5.52
	27.6

	9
	Labour Ward
	Sharps
	5.2
	0
	3
	5
	4.9
	3.62
	18.1

	10
	Kids Ward
	Sharps
	0
	5.4
	7.1
	3
	0
	3.1
	15.5

	10
	Male Surgical
	Sharps
	9.4
	0
	0
	10.5
	7.3
	5.44
	27.2

	10
	Female Surgical
	Sharps
	5.2
	0
	7.1
	5.4
	0
	3.54
	17.7

	10
	Laboratory
	Sharps
	10.6
	8
	15.3
	5.6
	9.2
	9.74
	48.7

	10
	OPD
	Sharps
	6
	7.2
	7.1
	5
	7
	6.46
	32.3

	10
	Labour Ward
	Sharps
	5.2
	0
	3
	5
	5.4
	3.72
	18.6

	11
	Kids Ward
	Sharps
	5.2
	0
	3.5
	5.6
	7
	4.26
	21.3

	11
	Male Surgical
	Sharps
	3.1
	14.3
	7.2
	0
	4
	5.72
	28.6

	11
	Female Surgical
	Sharps
	8.2
	6.1
	5.5
	0
	0
	3.96
	19.8

	11
	Laboratory
	Sharps
	3
	6
	7.1
	5.2
	9.1
	6.08
	30.4

	11
	OPD
	Sharps
	6.1
	10
	5
	0
	9.5
	6.12
	30.6

	11
	Labour Ward
	Sharps
	5.3
	0
	9.9
	7.1
	5.6
	5.58
	27.9

	12
	Kids Ward
	Sharps
	8.1
	6.2
	7.3
	0
	3
	4.92
	24.6

	12
	Male Surgical
	Sharps
	5.1
	3.6
	0
	7.1
	4.5
	4.06
	20.3

	12
	Female Surgical
	Sharps
	6.1
	4.2
	0
	7.3
	0
	3.52
	17.6

	12
	Laboratory
	Sharps
	9.8
	10.1
	5.6
	4
	3
	6.5
	32.5

	12
	OPD
	Sharps
	2.1
	4.3
	5
	5.6
	7.1
	4.82
	24.1

	12
	Labour Ward
	Sharps
	0
	7.5
	5.9
	0
	4.1
	3.5
	17.5

	Total
	132
	119.4
	130.1
	102.7
	119.2
	120.68
	603.4










[bookmark: _Toc164164027]APPENDIX C: INFECTIOUS WASTE
	Healthcare Waste Generation Assessment Form

	Tumu Municipal Hospital
	September, 2022

	Wk
	Waste Collection Point
	Waste Category
	Quantity of waste generated per day

	
	
	
	Mon
	Tues
	Wed
	Thurs
	Fri
	Averages
	Total

	
	
	
	Kg
	Kg
	Kg
	Kg
	Kg
	
	

	1
	Laboratory
	Infectious
	1.5
	3.1
	4.7
	0.9
	2.2
	2.48
	12.4

	1
	Kids Ward
	Infectious
	1
	1.9
	1.7
	1.1
	1.2
	1.38
	6.9

	1
	OPD
	Infectious
	1.3
	1.6
	0
	0
	1.4
	0.86
	4.3

	1
	Labour Ward
	Infectious
	1.2
	3.3
	4.2
	1.9
	2.7
	2.66
	13.3

	1
	Male Surgical
	Infectious
	2
	3.1
	2.7
	1.9
	3
	2.54
	12.7

	1
	Female Surgical
	Infectious
	2.7
	1.9
	2.6
	3.3
	2.4
	2.58
	12.9

	2
	Laboratory
	Infectious
	2.1
	1.9
	1.7
	1.8
	2.4
	1.98
	9.9

	2
	Kids Ward
	Infectious
	1.1
	1.7
	1.3
	0
	1.4
	1.1
	5.5

	2
	OPD
	Infectious
	2.6
	1.7
	0.9
	0.7
	1.2
	1.42
	7.1

	2
	Labour Ward
	Infectious
	1.9
	1.2
	0.9
	1.4
	0.8
	1.24
	6.2

	2
	Male Surgical
	Infectious
	3.2
	1.3
	2
	2.1
	2.2
	2.16
	10.8

	2
	Female Surgical
	Infectious
	3.2
	2.4
	1.9
	2
	1.6
	2.22
	11.1

	3
	Laboratory
	Infectious
	2.3
	3.1
	1.9
	2.8
	3
	2.62
	13.1

	3
	Kids Ward
	Infectious
	1.9
	2
	1.7
	1.1
	1.2
	1.58
	7.9

	3
	OPD
	Infectious
	2.8
	2.6
	1.9
	2.3
	1.8
	2.28
	11.4

	3
	Labour Ward
	Infectious
	1.4
	0
	1.8
	2
	1.4
	1.32
	6.6

	3
	Male Surgical
	Infectious
	2.3
	1.8
	2.6
	1.6
	1.6
	1.98
	9.9

	3
	Female Surgical
	Infectious
	2.3
	1.8
	2.8
	1.6
	2
	2.1
	10.5

	4
	Laboratory
	Infectious
	1.2
	1
	2
	2.1
	1.9
	1.64
	8.2

	4
	Kids Ward
	Infectious
	2.9
	2.3
	3.3
	1.6
	3
	2.62
	13.1

	4
	OPD
	Infectious
	2
	2.2
	1.9
	0
	1.5
	1.52
	7.6

	4
	Labour Ward
	Infectious
	1.1
	0.9
	1.9
	1.3
	1.2
	1.28
	6.4

	4
	Male Surgical
	Infectious
	3
	2.4
	1.9
	3.2
	3.1
	2.72
	13.6

	4
	Female Surgical
	Infectious
	4
	3
	2.4
	1.9
	1.7
	2.6
	13

	Total
	51
	48.2
	50.7
	38.6
	45.9
	46.88
	234.4










	Healthcare Waste Generation Assessment Form

	Tumu Municipal Hospital
	October, 2022

	Wk
	Waste Collection Point
	Waste Category
	Quantity of waste generated per day

	
	
	
	Mon
	Tues
	Wed
	Thurs
	Fri
	Averages
	Total

	5
	Laboratory
	Infectious
	1.8
	2.2
	1.9
	2.5
	1.7
	2.02
	10.1

	5
	Kids Ward
	Infectious
	1.8
	2
	1.5
	2.2
	1
	1.7
	8.5

	5
	OPD
	Infectious
	0
	2.5
	2.7
	2.2
	3
	2.08
	10.4

	5
	Labour Ward
	Infectious
	2
	1.9
	2.2
	1.7
	1.2
	1.8
	9

	5
	Male Surgical
	Infectious
	2.2
	2
	1.2
	2.6
	2.3
	2.06
	10.3

	5
	Female Surgical
	Infectious
	2.9
	1.8
	2.6
	3
	3.3
	2.72
	13.6

	6
	Kids Ward
	Infectious
	2
	1.9
	1.5
	1.4
	1.7
	1.7
	8.5

	6
	OPD
	Infectious
	1.7
	2.4
	1.6
	1.1
	1.8
	1.72
	8.6

	6
	Laboratory
	Infectious
	1.9
	1.3
	1.8
	2.1
	2.4
	1.9
	9.5

	6
	Labour Ward
	Infectious
	2
	2.2
	1.6
	1.8
	3.1
	2.14
	10.7

	6
	Male Surgical
	Infectious
	3.5
	2.7
	2.9
	3.1
	3
	3.04
	15.2

	6
	Female Surgical
	Infectious
	4
	3.6
	3.4
	3.1
	2.7
	3.36
	16.8

	7
	Laboratory
	Infectious
	1.8
	0.5
	0.5
	1.5
	0.5
	0.96
	4.8

	7
	Kids Ward
	Infectious
	0.4
	0
	1.1
	1.2
	0
	0.54
	2.7

	7
	OPD
	Infectious
	0.8
	1.6
	0.8
	0.5
	3.4
	1.42
	7.1

	7
	Labour Ward
	Infectious
	2.1
	0.8
	2.3
	1.2
	2.5
	1.78
	8.9

	7
	Male Surgical
	Infectious
	2
	2.5
	2.5
	2.3
	1.5
	2.16
	10.8

	7
	Female Surgical
	Infectious
	0.7
	2.1
	0.1
	0.5
	1.7
	1.02
	5.1

	8
	Laboratory
	Infectious
	2.5
	2.5
	3.1
	2.5
	2.6
	2.64
	13.2

	8
	Kids Ward
	Infectious
	3.5
	2.5
	2.9
	3.6
	1.1
	2.72
	13.6

	8
	OPD
	Infectious
	2.3
	2.1
	1.5
	0.9
	1.9
	1.74
	8.7

	8
	Labour Ward
	Infectious
	4
	4.1
	3
	2.5
	2.6
	3.24
	16.2

	8
	Male Surgical
	Infectious
	2.5
	2.7
	3.1
	2.4
	1.5
	2.44
	12.2

	8
	Female Surgical
	Infectious
	2.5
	2.3
	3.2
	1.9
	2.3
	2.44
	12.2

	Total
	50.9
	50.2
	49
	47.8
	48.8
	49.34
	246.7














	Healthcare Waste Generation Assessment Form

	Tumu Municipal Hospital
	November, 2022

	Wk
	Waste Collection Point
	Waste Category
	Quantity of waste generated per day

	
	
	
	Mon
	Tues
	Wed
	Thurs
	Fri
	Averages
	Total

	
	
	
	Kg
	Kg
	Kg
	Kg
	Kg
	
	

	9
	Laboratory
	Infectious
	1.2
	3
	2.5
	1.5
	2.2
	2.08
	10.4

	9
	Kids Ward
	Infectious
	2
	1.9
	0.6
	1.6
	0.6
	1.34
	6.7

	9
	OPD
	Infectious
	2.2
	0.1
	1.9
	0.9
	2
	1.42
	7.1

	9
	Labour Ward
	Infectious
	3.5
	2.5
	2.9
	3.6
	1.1
	2.72
	13.6

	9
	Male Surgical
	Infectious
	2.5
	2.9
	3.1
	2.5
	1.2
	2.44
	12.2

	9
	Female Surgical
	Infectious
	3.1
	2.3
	3.2
	1.5
	2.5
	2.52
	12.6

	10
	Laboratory
	Infectious
	1.8
	0.1
	0.3
	1.5
	0.5
	0.84
	4.2

	10
	Kids Ward
	Infectious
	0.8
	0.5
	0.2
	0.2
	0.7
	0.48
	2.4

	10
	OPD
	Infectious
	0.9
	0.8
	1.6
	0.9
	1.8
	1.2
	6

	10
	Labour Ward
	Infectious
	2.5
	0.2
	0.5
	0.3
	0.7
	0.84
	4.2

	10
	Male Surgical
	Infectious
	1.8
	0.8
	0.5
	1.5
	1.4
	1.2
	6

	10
	Female Surgical
	Infectious
	1.9
	0.5
	1
	2.5
	1.5
	1.48
	7.4

	11
	Laboratory
	Infectious
	1.9
	0
	2
	0
	1
	0.98
	4.9

	11
	Kids Ward
	Infectious
	0.1
	0.3
	1.1
	0.1
	1.3
	0.58
	2.9

	11
	Labour Ward
	Infectious
	2.5
	0.2
	0.5
	0.2
	0.6
	0.8
	4

	11
	OPD
	Infectious
	0.8
	1.6
	0.8
	0.9
	1.4
	1.1
	5.5

	11
	Male Surgical
	Infectious
	2.5
	2.3
	1.5
	2
	1.5
	1.96
	9.8

	11
	Female Surgical
	Infectious
	0.7
	2.1
	0.9
	0.5
	1.5
	1.14
	5.7

	12
	Laboratory
	Infectious
	1.3
	2
	0
	2
	1.5
	1.36
	6.8

	12
	OPD
	Infectious
	2.1
	1.5
	2.3
	2.3
	1.8
	2
	10

	12
	Kids Ward
	Infectious
	0
	0.9
	0.2
	2.3
	1.5
	0.98
	4.9

	12
	Labour Ward
	Infectious
	2.5
	2.1
	1.7
	1.9
	1.5
	1.94
	9.7

	12
	Male Surgical
	Infectious
	1.5
	2.5
	0.5
	2.5
	1.8
	1.76
	8.8

	12
	Female Surgical
	Infectious
	2.1
	2.5
	1.7
	2.7
	1.5
	2.1
	10.5

	Total
	42.2
	33.6
	31.5
	35.9
	33.1
	35.26
	176.3












	Healthcare Waste Generation Assessment Form

	Gwollu District Hospital
	September, 2022

	Wk
	Waste Collection Point
	Waste Category
	Quantity of waste generated per day

	
	
	
	Mon
	Tues
	Wed
	Thurs
	Fri
	Average
	Total

	
	
	
	Kg
	Kg
	Kg
	Kg
	Kg
	
	

	1
	OPD
	Infectious
	1.5
	0.8
	0.6
	2
	1
	1.18
	5.9

	1
	Kids Ward
	Infectious
	1.3
	1.2
	1.2
	1
	1.1
	1.16
	5.8

	1
	Laboratory
	Infectious
	3
	0.8
	0
	1.5
	1.3
	1.32
	6.6

	1
	Labour Ward
	Infectious
	2
	2.1
	1.2
	1
	1.5
	1.56
	7.8

	1
	Male Surgical
	Infectious
	4
	2
	0.8
	1.7
	1.2
	1.94
	9.7

	1
	Female Surgical
	Infectious
	1.8
	1.9
	1.2
	2.5
	1.3
	1.74
	8.7

	2
	OPD
	Infectious
	1.2
	1.3
	1.2
	1.2
	1.1
	1.2
	6

	2
	Kids Ward
	Infectious
	1.5
	0.9
	2
	1.1
	2.1
	1.52
	7.6

	2
	Laboratory
	Infectious
	3
	1.3
	1.2
	1.5
	1.3
	1.66
	8.3

	2
	Labour Ward
	Infectious
	1.1
	0.9
	1.3
	1.4
	1.3
	1.2
	6

	2
	Male Surgical
	Infectious
	1.5
	1.9
	1.3
	2.1
	1.8
	1.72
	8.6

	2
	Female Surgical
	Infectious
	2.2
	1.9
	1.6
	1.2
	4
	2.18
	10.9

	3
	OPD
	Infectious
	1.6
	1.8
	1.2
	1.1
	2
	1.54
	7.7

	3
	Kids Ward
	Infectious
	1.1
	1.9
	1.3
	1.2
	2.1
	1.52
	7.6

	3
	Laboratory
	infectious
	2.5
	2
	1.2
	1.1
	1.3
	1.62
	8.1

	3
	Labour Ward
	Infectious
	1.2
	1.5
	1.3
	2
	3
	1.8
	9

	3
	Male Surgical
	Infectious
	1.3
	3
	1.1
	2.2
	1.3
	1.78
	8.9

	3
	Female Surgical
	Infectious
	3
	1.5
	1.3
	0.9
	1.2
	1.58
	7.9

	4
	OPD
	Infectious
	3
	1.8
	1.5
	1.2
	2
	1.9
	9.5

	4
	Kids Ward
	Infectious
	1.6
	1.8
	1.2
	1.1
	2
	1.54
	7.7

	4
	Laboratory
	Infectious
	3
	1.5
	1.3
	0.9
	1.2
	1.58
	7.9

	4
	Labour Ward
	Infectious
	3
	1.5
	1.3
	2
	1.8
	1.92
	9.6

	4
	Male Surgical 
	Infectious
	1.5
	0.9
	1.2
	2.6
	1.7
	1.58
	7.9

	4
	Female Surgical
	Infectious
	1.5
	1.2
	1.4
	1.4
	1.3
	1.36
	6.8

	Total
	48.4
	37.4
	28.9
	35.9
	39.9
	38.1
	190.5











	Healthcare Waste Generation Assessment Form

	Gwollu District Hospital
	October, 2022

	Wk
	Waste Collection Point
	Waste Category
	Quantity of waste generated per day

	
	
	
	Mon
	Tues
	Wed
	Thurs
	Fri
	Averages
	Total

	
	
	
	Kg
	Kg
	Kg
	Kg
	Kg
	
	

	5
	OPD
	Infectious
	1.7
	1.4
	1.1
	1.3
	2
	1.5
	7.5

	5
	Kids Ward
	Infectious
	1.3
	1.5
	1.4
	1.3
	1.6
	1.42
	7.1

	5
	Laboratory
	Infectious
	1.5
	2.2
	1.8
	1.6
	1.1
	1.64
	8.2

	5
	Labour Ward
	Infectious
	1.7
	1.5
	1.3
	1.8
	1.1
	1.48
	7.4

	5
	Male Surgical
	Infectious
	3
	1.4
	1.2
	1.6
	1.8
	1.8
	9

	5
	Female Surgical
	Infectious
	0.9
	1.6
	1.2
	0.8
	1.8
	1.26
	6.3

	6
	OPD
	Infectious
	1.6
	2.3
	1.3
	1.8
	1.8
	1.76
	8.8

	6
	Kids Ward
	Infectious
	2.5
	2.1
	1.1
	1.2
	1.4
	1.66
	8.3

	6
	Laboratory
	Infectious
	1.3
	1.6
	1.8
	1.3
	1.9
	1.58
	7.9

	6
	Labour Ward
	Infectious
	2.1
	1.3
	2.2
	1.9
	1.6
	1.82
	9.1

	6
	Male Surgical
	Infectious
	2.5
	2.1
	1.1
	1.2
	1.4
	1.66
	8.3

	6
	Female Surgical
	Infectious
	1.9
	1.2
	2.2
	1.2
	1.8
	1.66
	8.3

	7
	OPD
	Infectious
	1.6
	1.4
	1.8
	1.4
	2.2
	1.68
	8.4

	7
	Kids Ward
	Infectious
	1.9
	1.4
	1.6
	2.4
	1.8
	1.82
	9.1

	7
	Laboratory
	Infectious
	2.4
	2
	1.8
	1.2
	1.4
	1.76
	8.8

	7
	Labour Ward
	Infectious
	2.5
	1.2
	2.2
	1.2
	1.5
	1.72
	8.6

	7
	Male Surgical
	Infectious
	1.1
	1.5
	1.2
	2.2
	1.3
	1.46
	7.3

	7
	Female Surgical
	Infectious
	2.3
	1.8
	1.7
	1.3
	4
	2.22
	11.1

	8
	OPD
	Infectious
	2.3
	1.2
	0.9
	1.3
	1.5
	1.44
	7.2

	8
	Kids Ward
	Infectious
	1.2
	1.3
	1.2
	1.3
	1.1
	1.22
	6.1

	8
	Laboratory
	Infectious
	1.5
	2
	1.4
	2.1
	1.9
	1.78
	8.9

	8
	Labour Ward
	Infectious
	1.6
	1.4
	1.8
	1.9
	2.2
	1.78
	8.9

	8
	Male Surgical
	Infectious
	3.9
	1.2
	1.8
	1.6
	1.7
	2.04
	10.2

	8
	Female Surgical
	Infectious
	1.5
	1.2
	2
	1.9
	1.7
	1.66
	8.3

	Total
	45.8
	37.8
	37.1
	36.8
	41.6
	39.82
	199.1













	Healthcare Waste Generation Assessment Form

	Gwollu District Hospital
	November, 2022

	Wk
	Waste Collection Point
	Waste Category
	Quantity of waste generated per day

	
	
	
	Mon
	Tues
	Wed
	Thurs
	Fri
	Averages
	Total

	
	
	
	Kg
	Kg
	Kg
	Kg
	Kg
	
	

	9
	OPD
	Infectious
	3
	1.4
	1.6
	2.2
	1.8
	2
	10

	9
	Kids Ward
	Infectious
	0.9
	1.5
	1.2
	2.5
	1.7
	1.56
	7.8

	9
	Laboratory
	Infectious
	1.6
	1.4
	1.2
	1.5
	1.3
	1.4
	7

	9
	Labour Ward
	Infectious
	3
	1.6
	1.2
	2.3
	1.8
	1.98
	9.9

	9
	Male Surgical
	Infectious
	1.9
	1.8
	1.6
	1.3
	1.9
	1.7
	8.5

	9
	Female Surgical
	Infectious
	1.6
	1.8
	1.3
	1.3
	2.3
	1.66
	8.3

	10
	OPD
	Infectious
	1.9
	1.2
	2.2
	1.2
	2.1
	1.72
	8.6

	10
	Kids Ward
	Infectious
	2.4
	2
	1.2
	1.4
	1.7
	1.74
	8.7

	10
	Laboratory
	Infectious
	2.5
	2.1
	1.2
	1.3
	1.5
	1.72
	8.6

	10
	Labour Ward
	Infectious
	1.1
	1.5
	3
	1.3
	1.8
	1.74
	8.7

	10
	Male Surgical
	Infectious
	3
	1.5
	1.3
	2
	1.9
	1.94
	9.7

	10
	Female Surgical
	Infectious
	1.2
	1.6
	1.4
	2.1
	3
	1.86
	9.3

	11
	OPD
	Infectious
	1.5
	2
	1.4
	2.1
	1.9
	1.78
	8.9

	11
	Kids Ward
	Infectious
	1.2
	1.1
	1.5
	2.1
	1.2
	1.42
	7.1

	11
	Laboratory
	Infectious
	2.3
	1.9
	1.7
	1.3
	4
	2.24
	11.2

	11
	Labour Ward
	Infectious
	1.2
	1.3
	1.2
	1.2
	1.1
	1.2
	6

	11
	Male Surgical
	Infectious
	3
	1.3
	1.2
	1.5
	1.3
	1.66
	8.3

	11
	Female Surgical
	Infectious
	1.5
	1.2
	2
	1.1
	2.1
	1.58
	7.9

	12
	OPD
	Infectious
	1.1
	1.2
	1.5
	1.1
	1.1
	1.2
	6

	12
	Kids Ward
	Infectious
	1.7
	1.5
	1.3
	1.8
	1.1
	1.48
	7.4

	12
	Laboratory
	Infectious
	1.5
	2.6
	1.6
	1.6
	1.1
	1.68
	8.4

	12
	Labour Ward
	Infectious
	4
	2
	2.3
	1.5
	1
	2.16
	10.8

	12
	Male Surgical
	Infectious
	1
	0.9
	1
	0.9
	1
	0.96
	4.8

	12
	Female Surgical
	Infectious
	0.6
	0.5
	0.9
	0.5
	1.2
	0.74
	3.7

	Total
	44.7
	36.9
	36
	37.1
	40.9
	39.12
	195.6










	Healthcare Waste Generation Assessment Form

	Wa Municipal Hospital
	September, 2022

	Wk
	Waste Collection point
	Waste Category
	Quantity of waste generated per day

	
	
	
	Mon
	Tues
	Wed
	Thurs
	Fri
	Average
	Total

	
	
	
	Kg
	Kg
	Kg
	Kg
	Kg
	
	

	1
	Male Surgical
	Infectious
	9.2
	4.1
	5.2
	2.6
	5.2
	5.26
	26.3

	1
	Female Surgical
	Infectious
	8.2
	3.3
	5.1
	4.2
	5.2
	5.2
	26

	1
	Labour Ward
	Infectious
	4.7
	5.9
	13.6
	8.8
	12.7
	9.14
	45.7

	1
	OPD
	Infectious
	8.1
	0
	2.7
	0
	2.6
	2.68
	13.4

	1
	Laboratory
	Infectious
	7.1
	5.1
	11.8
	7.4
	5.2
	7.32
	36.6

	1
	Kids Ward
	Infectious
	2.4
	7.1
	4.5
	5.1
	11.2
	6.06
	30.3

	2
	Male Surgical
	Infectious
	8.1
	4.1
	5.2
	4.3
	5.3
	5.4
	27

	2
	Female Surgical
	Infectious
	8.1
	4.1
	4.2
	3.1
	5.3
	4.96
	24.8

	2
	Labour Ward
	Infectious
	7.6
	16.5
	11.3
	5.7
	6
	9.42
	47.1

	2
	OPD
	Infectious
	2.6
	0
	3.1
	0
	2
	1.54
	7.7

	2
	Laboratory
	Infectious
	1.7
	11.4
	4
	3.4
	4.4
	4.98
	24.9

	2
	Kids Ward
	Infectious
	0
	0
	0
	6
	3
	1.8
	9

	3
	Male Surgical
	Infectious
	2.9
	7.2
	6.3
	2.4
	1.1
	3.98
	19.9

	3
	Female Surgical
	Infectious
	1.9
	7.1
	7.3
	1.3
	1.1
	3.74
	18.7

	3
	Labour Ward
	Infectious
	7.6
	19
	11.3
	5.6
	2.8
	9.26
	46.3

	3
	OPD
	Infectious
	3.5
	0
	4
	0
	3.2
	2.14
	10.7

	3
	Laboratory
	Infectious
	6
	4
	4.2
	3.2
	5
	4.48
	22.4

	3
	Kids Ward
	Infectious
	4
	4.1
	4.5
	5.2
	7.7
	5.1
	25.5

	4
	Male Surgical
	Infectious
	8.1
	8.2
	9.1
	10.1
	9.1
	8.92
	44.6

	4
	Female Surgical
	Infectious
	9.3
	7.1
	4.2
	3.2
	6.2
	6
	30

	4
	Labour Ward
	Infectious
	3.6
	2.6
	11.7
	1.5
	0.9
	4.06
	20.3

	4
	OPD
	Infectious
	2.6
	0
	2.5
	0
	2.9
	1.6
	8

	4
	Laboratory
	Infectious
	0
	5.4
	4.2
	2.5
	5.1
	3.44
	17.2

	4
	Kids Ward
	Infectious
	4.6
	4.6
	6.2
	5.1
	4
	4.9
	24.5

	Total
	121.9
	130.9
	146.2
	90.7
	117.2
	121.38
	606.9











	Healthcare Waste Generation Assessment Form

	Wa Municipal Hospital
	October, 2022

	Wk
	Waste Collection point
	Waste Category
	Quantity of waste generated per day

	
	
	
	Mon
	Tues
	Wed
	Thurs
	Fri
	Averages
	Total

	
	
	
	Kg
	Kg
	Kg
	Kg
	Kg
	
	

	5
	Male Surgical
	Infectious
	12.4
	7.1
	9.2
	4.3
	4.2
	7.44
	37.2

	5
	Female Surgical
	Infectious
	10.3
	7.2
	11.1
	4.1
	1.1
	6.76
	33.8

	5
	Labour Ward
	Infectious
	9.8
	7.1
	5
	10.3
	15
	9.44
	47.2

	5
	OPD
	Infectious
	2.3
	0
	2.6
	0
	1.6
	1.3
	6.5

	5
	Laboratory
	Infectious
	0
	11.1
	4.6
	4
	5.6
	5.06
	25.3

	5
	Kids Ward
	Infectious
	4.3
	3.4
	7
	8.2
	6.1
	5.8
	29

	6
	Male Surgical
	Infectious
	6.2
	4.1
	5.2
	4.4
	2.2
	4.42
	22.1

	6
	Female Surgical
	Infectious
	9.3
	11.1
	5.2
	5.4
	10.3
	8.26
	41.3

	6
	Labour Ward
	Infectious
	5
	1.8
	8.9
	2.5
	6.4
	4.92
	24.6

	6
	OPD
	Infectious
	2.1
	0
	5.6
	0
	0
	1.54
	7.7

	6
	Laboratory
	Infectious
	4.4
	5
	4.8
	10
	3.9
	5.62
	28.1

	6
	Kids Ward
	Infectious
	9.6
	3.4
	9.9
	8.4
	7
	7.66
	38.3

	7
	Male Surgical
	Infectious
	10.3
	7.2
	11.1
	4.1
	1
	6.74
	33.7

	7
	Female Surgical
	Infectious
	11.4
	9.2
	10.5
	10.3
	6.4
	9.56
	47.8

	7
	Labour Ward
	Infectious
	9.5
	13.6
	5
	2.7
	2.5
	6.66
	33.3

	7
	OPD
	Infectious
	2.5
	0
	2
	0
	1.6
	1.22
	6.1

	7
	Laboratory
	Infectious
	3.9
	10
	5
	10.2
	10.6
	7.94
	39.7

	7
	Kids Ward
	Infectious
	8.1
	9.6
	8
	7
	9.4
	8.42
	42.1

	8
	Male Surgical
	Infectious
	9.3
	11.1
	5.1
	5.5
	10.3
	8.26
	41.3

	8
	Female Surgical
	Infectious
	11.3
	9.2
	12.1
	10.1
	11.2
	10.78
	53.9

	8
	Labour Ward
	Infectious
	10.4
	9.1
	2.5
	6
	10.2
	7.64
	38.2

	8
	OPD
	Infectious
	1.8
	0
	2
	0
	1.2
	1
	5

	8
	Laboratory
	Infectious
	8
	6.8
	5.4
	6.3
	6.5
	6.6
	33

	8
	Kids Ward
	Infectious
	0
	7
	6.1
	9
	5.5
	5.52
	27.6

	Total
	162.2
	154.1
	153.9
	132.8
	139.8
	148.56
	742.8











	Healthcare Waste Generation Assessment Form

	Wa Municipal Hospital
	November, 2022

	Wk
	Waste Collection point
	Waste Category
	Quantity of waste generated per day

	
	
	
	Mon
	Tues
	Wed
	Thurs
	Fri
	Averages
	Total

	
	
	
	Kg
	Kg
	Kg
	Kg
	Kg
	
	

	9
	Kids Ward
	Infectious
	8.1
	9.8
	9
	8
	9.6
	8.9
	44.5

	9
	Laboratory
	Infectious
	4
	5.1
	6.3
	6.2
	3.9
	5.1
	25.5

	9
	OPD
	Infectious
	1.5
	0
	2.5
	0
	1.8
	1.16
	5.8

	9
	Labour Ward
	Infectious
	4.9
	3.7
	7
	5.1
	7.5
	5.64
	28.2

	9
	Female Surgical
	Infectious
	11.2
	7.2
	10.1
	6.6
	2.1
	7.44
	37.2

	9
	Male Surgical
	Infectious
	5.3
	9.2
	3.1
	5.3
	4.2
	5.42
	27.1

	10
	Kids Ward
	Infectious
	6.3
	8
	9.1
	9.2
	5.7
	7.66
	38.3

	10
	Laboratory
	Infectious
	5.6
	11.2
	8.1
	9
	11.3
	9.04
	45.2

	10
	OPD
	Infectious
	2
	0
	1.8
	0
	1.5
	1.06
	5.3

	10
	Labour Ward
	Infectious
	6.8
	17
	2.3
	9.5
	3.7
	7.86
	39.3

	10
	Female Surgical
	Infectious
	10.1
	4.1
	2.4
	5.2
	4.2
	5.2
	26

	10
	Male Surgical
	Infectious
	10.2
	4.2
	1.2
	7.1
	3.3
	5.2
	26

	11
	Kids Ward
	Infectious
	9.2
	7.1
	9.7
	8
	7
	8.2
	41

	11
	OPD
	Infectious
	2
	0
	1.6
	1.7
	2.1
	1.48
	7.4

	11
	Laboratory
	Infectious
	3
	4.1
	6
	9.2
	10.3
	6.52
	32.6

	11
	Labour Ward
	Infectious
	8.1
	3.7
	1.6
	4.7
	2.5
	4.12
	20.6

	11
	Female Surgical
	Infectious
	6.2
	7.1
	4.1
	3.2
	1.1
	4.34
	21.7

	11
	Male Surgical
	Infectious
	10.2
	4.5
	2.2
	9.3
	4.2
	6.08
	30.4

	12
	Kids Ward
	Infectious
	6.2
	7
	6.2
	9
	7
	7.08
	35.4

	12
	Laboratory
	Infectious
	6
	10.2
	7.5
	8.2
	4.5
	7.28
	36.4

	12
	OPD
	Infectious
	1.5
	0
	1.8
	1.9
	2
	1.44
	7.2

	12
	Labour Ward
	Infectious
	4.8
	10
	6
	7.3
	1.9
	6
	30

	12
	Female Surgical
	Infectious
	6.4
	2.2
	7.2
	3.5
	6.2
	5.1
	25.5

	12
	Male Surgical
	Infectious
	10.2
	4.1
	2.2
	6.2
	4.2
	5.38
	26.9

	Total
	149.8
	139.5
	119
	143.4
	111.8
	132.7
	663.5











	Healthcare Waste Generation Assessment Form

	Upper West Regional Hospital
	September, 2022

	Wk
	Waste Collection Point
	Waste Category
	Quantity of waste generated per day

	
	
	
	Mon
	Tues
	Wed
	Thurs
	Fri
	Averages
	Total

	
	
	
	Kg
	Kg
	Kg
	Kg
	Kg
	
	

	1
	Kids Ward
	Infectious
	0
	9
	30.7
	12
	5.7
	11.48
	57.4

	1
	Male Surgical
	Infectious
	19
	25.6
	8
	9
	12
	14.72
	73.6

	1
	Female Surgical
	Infectious
	11
	17
	0
	15.7
	0
	8.74
	43.7

	1
	Laboratory
	Infectious
	25.7
	0
	30.3
	15
	20.5
	18.3
	91.5

	1
	OPD
	Infectious
	5
	7
	25.7
	14
	18
	13.94
	69.7

	1
	Labour Ward
	Infectious
	7
	5
	12.1
	7
	8
	7.82
	39.1

	2
	Kids Ward
	Infectious
	13
	0
	0
	29
	30.4
	14.48
	72.4

	2
	Male Surgical
	Infectious
	0
	15.3
	18
	25.7
	12
	14.2
	71

	2
	Female Surgical
	Infectious
	0
	13
	25.3
	15.4
	32
	17.14
	85.7

	2
	Laboratory
	Infectious
	18.7
	8.8
	7.9
	25
	19.1
	15.9
	79.5

	2
	OPD
	Infectious
	10.8
	8
	15.4
	19
	6.9
	12.02
	60.1

	2
	Labour Ward
	Infectious
	5
	10
	10.1
	12
	8
	9.02
	45.1

	3
	Kids Ward
	Infectious
	0
	0
	14
	0
	15.4
	5.88
	29.4

	3
	Male Surgical
	Infectious
	8
	10
	9.1
	5.3
	14
	9.28
	46.4

	3
	Female Surgical
	Infectious
	0
	0
	20.7
	35.1
	15.3
	14.22
	71.1

	3
	Laboratory
	Infectious
	20.1
	18
	25.4
	12.8
	30
	21.26
	106.3

	3
	OPD
	Infectious
	11
	13
	15.3
	5
	7.5
	10.36
	51.8

	3
	Labour Ward
	Infectious
	10
	15.1
	10
	5.3
	8
	9.68
	48.4

	4
	Kids Ward
	Infectious
	5.5
	4.8
	7.4
	0
	0
	3.54
	17.7

	4
	Male Surgical
	Infectious
	8.6
	13
	10.3
	9
	12
	10.58
	52.9

	4
	Female Surgical
	Infectious
	0
	6.5
	0
	8.3
	7.4
	4.44
	22.2

	4
	Laboratory
	Infectious
	10.1
	11
	5
	5.2
	5.6
	7.38
	36.9

	4
	OPD
	Infectious
	7.2
	5.8
	9.3
	5
	14
	8.26
	41.3

	4
	Labour Ward
	Infectious
	4
	5.4
	6.1
	6
	4.3
	5.16
	25.8

	Total
	199.7
	221.3
	316.1
	295.8
	306.1
	267.8
	1339










	Healthcare Waste Generation Assessment Form

	Upper West Regional Hospital
	October, 2022

	Wk
	Waste Collection Point
	Waste Category
	Quantity of waste generated per day

	
	
	
	Mon
	Tues
	Wed
	Thurs
	Fri
	Averages
	Total

	
	
	
	Kg
	Kg
	Kg
	Kg
	Kg
	
	

	5
	Labour Ward
	Infectious
	10
	10
	15.8
	12
	13.1
	12.18
	60.9

	5
	OPD
	Infectious
	9.3
	13.1
	10.7
	15
	25.4
	14.7
	73.5

	5
	Laboratory
	Infectious
	12
	10.9
	25.1
	27.3
	15
	18.06
	90.3

	5
	Female Surgical
	Infectious
	13.2
	0
	25.3
	15.6
	10.9
	13
	65

	5
	Male Surgical
	Infectious
	10.2
	15
	12.1
	15.3
	2.7
	11.06
	55.3

	5
	Kids Ward
	Infectious
	10.3
	5.5
	0
	0
	15.7
	6.3
	31.5

	6
	Labour Ward
	Infectious
	10
	7.1
	10.5
	20.4
	15.5
	12.7
	63.5

	6
	OPD
	Infectious
	10.9
	12
	15
	19.1
	10.7
	13.54
	67.7

	6
	Laboratory
	Infectious
	15
	11
	7.1
	15.3
	10.8
	11.84
	59.2

	6
	Female Surgical
	Infectious
	13.7
	13
	10.5
	20.4
	17
	14.92
	74.6

	6
	Male Surgical
	Infectious
	5.8
	4
	0
	15.9
	10
	7.14
	35.7

	6
	Kids Ward
	Infectious
	0
	10.4
	5.3
	0
	15.1
	6.16
	30.8

	7
	Labour Ward
	Infectious
	10.5
	15
	20
	15.1
	10
	14.12
	70.6

	7
	OPD
	Infectious
	15.5
	10.4
	13
	10.1
	20
	13.8
	69

	7
	Laboratory
	Infectious
	7.3
	6.9
	5.7
	15.4
	10,9
	8.825
	35.3

	7
	Female Surgical
	Infectious
	0
	10.9
	15.3
	13
	0
	7.84
	39.2

	7
	Male Surgical
	Infectious
	18
	5
	20.6
	15.5
	10
	13.82
	69.1

	7
	Kids Ward
	Infectious
	25
	20.4
	15.3
	7
	2
	13.94
	69.7

	8
	Kids Ward
	Infectious
	2
	4
	3.7
	3
	5.2
	3.58
	17.9

	8
	Male Surgical
	Infectious
	6.1
	10.5
	0
	5
	3.1
	4.94
	24.7

	8
	Female Surgical
	Infectious
	5.1
	7.3
	0
	5.6
	0
	3.6
	18

	8
	Laboratory
	Infectious
	5
	3.2
	7.3
	5
	4.1
	4.92
	24.6

	8
	OPD
	Infectious
	5
	10
	8.2
	4
	5.7
	6.58
	32.9

	8
	Labour Ward
	Infectious
	5.7
	10.2
	5.5
	0
	12
	6.68
	33.4

	Total
	225.6
	225.8
	252
	275
	234
	242.48
	1212.4











	Healthcare Waste Generation Assessment Form

	Upper West Regional Hospital
	November, 2022

	Wk
	Waste Collection Point
	Waste Category
	Quantity of waste generated per day

	
	
	
	Mon
	Tues
	Wed
	Thurs
	Fri
	Averages
	Total

	
	
	
	Kg
	Kg
	Kg
	Kg
	Kg
	
	

	9
	Labour Ward
	Infectious
	10.2
	10
	8
	7
	5
	8.04
	40.2

	9
	OPD
	Infectious
	10
	9.2
	15
	5.5
	9
	9.74
	48.7

	9
	Laboratory
	Infectious
	16.1
	9.3
	9.9
	10.8
	16.4
	12.5
	62.5

	9
	Female Surgical
	Infectious
	5.1
	3
	0
	0
	6.1
	2.84
	14.2

	9
	Male Surgical
	Infectious
	10.3
	0
	13.1
	15.1
	8
	9.3
	46.5

	9
	Kids Ward
	Infectious
	0
	9.3
	13.1
	0
	10.5
	6.58
	32.9

	10
	Labour Ward
	Infectious
	9
	10.5
	9.3
	6
	5.6
	8.08
	40.4

	10
	OPD
	Infectious
	13
	5.8
	10.3
	4
	4.9
	7.6
	38

	10
	Laboratory
	Infectious
	7
	5.3
	6.1
	4.5
	10
	6.58
	32.9

	10
	Female Surgical
	Infectious
	8
	4.2
	7
	3
	9
	6.24
	31.2

	10
	Male Surgical
	Infectious
	5
	10.1
	7.1
	0
	5.7
	5.58
	27.9

	10
	Kids Ward
	Infectious
	4.2
	0
	5.5
	7.2
	0
	3.38
	16.9

	11
	Labour Ward
	Infectious
	8
	12.1
	10
	0
	5.1
	7.04
	35.2

	11
	OPD
	Infectious
	12
	5.4
	10.7
	15
	6.1
	9.84
	49.2

	11
	Laboratory
	Infectious
	9
	5.2
	3.1
	5.6
	3.4
	5.26
	26.3

	11
	Female Surgical
	Infectious
	7.1
	5.2
	0
	0
	5.4
	3.54
	17.7

	11
	Male Surgical
	Infectious
	2
	4.1
	7
	10
	3
	5.22
	26.1

	11
	Kids Ward
	Infectious
	0
	5.5
	0
	8.1
	9.2
	4.56
	22.8

	12
	Labour Ward
	Infectious
	3
	5.6
	6.1
	4
	8
	5.34
	26.7

	12
	OPD
	Infectious
	6.1
	4.6
	7
	8.2
	3
	5.78
	28.9

	12
	Laboratory
	Infectious
	6.3
	4.2
	5
	7.3
	4
	5.36
	26.8

	12
	Female Surgical
	Infectious
	9.6
	6.2
	0
	3
	5.2
	4.8
	24

	12
	Male Surgical
	Infectious
	7.3
	5.4
	4
	3.1
	8
	5.56
	27.8

	12
	Kids Ward
	Infectious
	7.5
	0
	0
	5.4
	4
	3.38
	16.9

	Total
	175.8
	140.2
	157.3
	132.8
	154.6
	152.14
	760.7











[bookmark: _Toc164164028]APPENDIX D: PATHOLOGICAL WASTES
	Healthcare Waste Generation Assessment Form

	Tumu Municipal Hospital
	12 Weeks

	Wk
	Waste Collection Point
	Waste Category
	         Quantity of waste generated per day

	
	
	
	Mon
	Tues
	Wed
	Thurs
	Fri
	Averages
	Total

	
	
	
	Kg
	Kg
	Kg
	Kg
	Kg
	
	

	1
	Labour Ward
	Pathological
	4.1
	3.5
	3.1
	2.5
	3.2
	3.28
	16.4

	2
	Labour Ward
	Pathological
	3.9
	2.5
	1.1
	2.1
	2.7
	2.46
	12.3

	3
	Labour Ward
	Pathological
	2.6
	3.2
	2.2
	3.1
	1.1
	2.44
	12.2

	4
	Labour Ward
	Pathological
	2.6
	2.9
	3.5
	2.2
	3.1
	2.86
	14.3

	5
	Labour Ward
	Pathological
	3.9
	2.6
	4.1
	4.5
	3.6
	3.74
	18.7

	6
	Labour Ward
	Pathological
	3.9
	2.5
	1.1
	2.1
	2.7
	2.46
	12.3

	7
	Labour Ward
	Pathological
	3
	2.9
	3.5
	2.4
	3.6
	3.08
	15.4

	8
	Labour Ward
	Pathological
	4.2
	3.4
	2.9
	3.1
	2.5
	3.22
	16.1

	9
	Labour Ward
	Pathological
	6.5
	3.1
	4.2
	4.5
	3.8
	4.42
	22.1

	10
	Labour Ward
	Pathological
	3.2
	2.9
	3.5
	2.4
	3.6
	3.12
	15.6

	11
	Labour Ward
	Pathological
	3.2
	2.9
	3.5
	2.4
	3.7
	3.14
	15.7

	12
	Labour Ward
	Pathological
	4.5
	3.1
	2.1
	3.8
	4.4
	3.58
	17.9

	Total
	45.6
	35.5
	34.8
	35.1
	38
	37.8
	189




	Healthcare Waste Generation Assessment Form

	Gwollu District Hospital
	12 Weeks

	Wk
	Waste Collection Point
	Waste Category
	Quantity of waste generated per day

	
	
	
	Mon
	Tues
	Wed
	Thurs
	Fri
	Averages
	Total

	
	
	
	Kg
	Kg
	Kg
	Kg
	Kg
	
	

	1
	Labour Ward
	Pathological
	2
	1.8
	0.9
	1.7
	1.5
	1.58
	7.9

	2
	Labour Ward
	Pathological
	1.2
	1.1
	1.5
	2.1
	1.2
	1.42
	7.1

	3
	Labour Ward
	Pathological
	1.1
	1.3
	2.2
	1.1
	1.6
	1.46
	7.3

	4
	Labour Ward
	Pathological
	1.9
	2
	2
	2.1
	3
	2.2
	11

	5
	Labour Ward
	Pathological
	6.7
	5
	3
	4.5
	1.5
	4.14
	20.7

	6
	Labour Ward
	Pathological
	1.9
	1.8
	1.6
	1.3
	1.9
	1.7
	8.5

	7
	Labour Ward
	Pathological
	5.1
	4.7
	2.8
	2.9
	1.8
	3.46
	17.3

	8
	Labour Ward
	Pathological
	3.6
	4.1
	2.9
	3
	2.2
	3.16
	15.8

	9
	Labour Ward
	Pathological
	1.9
	2.2
	1.8
	2.1
	2.9
	2.18
	10.9

	10
	Labour Ward
	Pathological
	2.4
	1.1
	1.8
	2.2
	1.6
	1.82
	9.1

	11
	Labour Ward
	Pathological
	1.4
	2.1
	1.5
	1.9
	1.8
	1.74
	8.7

	12
	Labour Ward
	Pathological
	3.9
	2.3
	2.7
	1.9
	1.7
	2.5
	12.5

	Total
	33.1
	29.5
	24.7
	26.8
	22.7
	27.36
	136.8





	Healthcare Waste Generation Assessment Form

	Wa Municipal Hospital
	12 Weeks

	Wk
	Waste Collection Point
	Waste Category
	          Quantity of waste generated per day

	
	
	
	Mon
	Tues
	Wed
	Thurs
	Fri
	Averages
	Total

	
	
	
	Kg
	Kg
	Kg
	Kg
	Kg
	
	

	1
	Labour Ward
	Pathological
	5
	7.4
	10.5
	4.8
	21.3
	9.8
	49

	2
	Labour Ward
	Pathological
	8.3
	10.8
	19.3
	15.1
	3.1
	11.32
	56.6

	3
	Labour Ward
	Pathological
	9.3
	5.5
	10.3
	7.1
	6.3
	7.7
	38.5

	4
	Labour Ward
	Pathological
	4.6
	10.1
	8.3
	5.1
	13.4
	8.3
	41.5

	5
	Labour Ward
	Pathological
	18.7
	11.1
	4.8
	3
	10.1
	9.54
	47.7

	6
	Labour Ward
	Pathological
	9.8
	11.9
	8.4
	20.5
	9.8
	12.08
	60.4

	7
	Labour Ward
	Pathological
	18.7
	4.9
	10.5
	6.7
	19.2
	12
	60

	8
	Labour Ward
	Pathological
	5.5
	7.5
	4
	10.1
	21
	9.62
	48.1

	9
	Labour Ward
	Pathological
	22.5
	10.5
	3
	17.1
	5.7
	11.76
	58.8

	10
	Labour Ward
	Pathological
	11.7
	28
	8.8
	19.1
	9.5
	15.42
	77.1

	11
	Labour Ward
	Pathological
	11.5
	6
	10
	9.3
	4
	8.16
	40.8

	12
	Labour Ward
	Pathological
	30
	5.5
	17.3
	3.8
	5.7
	12.46
	62.3

	Total
	155.6
	119.2
	115.2
	121.7
	129.1
	128.16
	640.8


	

	Healthcare Waste Generation Assessment Form

	Upper West Regional Hospital
	12 Weeks

	Wk
	Waste Collecion Point
	Waste Category
	Quantity of waste generated per day

	
	
	
	Mon
	Tues
	Wed
	Thurs
	Fri
	Averages
	Total

	
	
	
	Kg
	Kg
	Kg
	Kg
	Kg
	
	

	1
	Labour Ward
	Pathological
	25.1
	18
	35.7
	14
	0
	18.56
	92.8

	2
	Labour Ward
	Pathological
	25.4
	30
	30.4
	14
	17
	23.36
	116.8

	3
	Labour Ward
	Pathological
	20.4
	16.1
	15.3
	20
	12
	16.76
	83.8

	4
	Labour Ward
	Pathological
	10.2
	15.4
	10
	5.6
	6.1
	9.46
	47.3

	5
	Labour Ward
	Pathological
	10.4
	15
	13
	10
	5.5
	10.78
	53.9

	6
	Labour Ward
	Pathological
	15.8
	20
	15.2
	17
	7
	15
	75

	7
	Labour Ward
	Pathological
	30
	15.5
	10
	15.4
	20
	18.18
	90.9

	8
	Labour Ward
	Pathological
	10.5
	9.3
	0
	5.7
	6.4
	6.38
	31.9

	9
	Labour Ward
	Pathological
	5.4
	15.4
	10
	9.3
	20
	12.02
	60.1

	10
	Labour Ward
	Pathological
	15.9
	13
	14.1
	7.2
	11
	12.24
	61.2

	11
	Labour Ward
	Pathological
	18.2
	5.2
	10.3
	15.8
	7
	11.3
	56.5

	12
	Labour Ward
	Pathological
	12.3
	9.5
	0
	5.4
	0
	5.44
	27.2

	Total
	199.6
	182.4
	164
	139.4
	112
	159.48
	797.4





[bookmark: _Toc164164029]APPENDIX E: QUESTIONNAIRE
SIMON DIEDONG DOMBO UNIVERSITY OF BUSINESS AND INTEGRATED DEVELOPMENT STUDIES
Faculty of Integrated Development Studies
Department of Environment and Resource Studies
Research Topic: Exploring Healthcare Solid Wastes Management Practices in Selected Public Hospitals in Upper West Region, Ghana.
Instrument: Questionnaire (Doctors, Nurses, Laboratory Technician, Biomedical Technicians, Waste Workers, Physician Assistants, Pharmacists/Dispensing Technician)
Dear Respondent,
This questionnaire is purposely designed to collect crucial information from health workers on healthcare wastes management practices in some selected hospitals in Upper West Region, Ghana. It is purely an academic exercise and your responses would be treated with utmost confidentiality and anonymity. You have been randomly selected to answer the questions provided below. You are therefore kindly requested to give honest and accurate responses since this research is important to human health and the environment.
Section A: Background Information 
1. Name of Hospital: …………………………......................................................
2. Job Title: ………………………………………………………………………    
3. Highest Qualification:   1. Basic [   ]    2. Secondary [   ]    3. Certificate [   ]   
                                           4. Diploma [   ]   5. Degree [   ]   6. Postgraduate [   ]
4. Sex of Respondent:   1. Male [   ]     2. Female [    ]  
5. Age of Respondent:  1. 20 – 30 [   ]   2. 31 - 40 [   ] 3. 41 - 50 [   ]   4. 51 - 60 [    ]
6. Marital Status: 1. Single [   ]   2. Married [    ]   3. Divorced [   ]   4. Widowed [   ]
7. Religious Affiliation: 1. Christian [   ] 2. Muslim [    ] 3. Traditionalist [    ]                                   
8. Department/Unit Affiliated: ………………………………………………



Section B: Waste Generation and Composition
9. On a Likert scale of 1-5 indicate whether you strongly agree, agree, not sure, disagree or strongly disagree that wastes are segregated at the point of origin in your hospital.  
           1. Strongly agree [     ]      2. Agree [     ]      3. Not sure [     ]   
           4. Disagree [     ]     5. Strongly disagree
10. (a) Have you ever segregated wastes in your department in the hospital?
            1. Yes [    ]   2. No [     ]   3. Not sure [     ]
            (b) If no, why? ................................................................................................
11. (a) Do you quantify wastes generated in your department?
          1. Yes [   ]   2. No [    ]    3.  Not sure [    ] 
        (b) If no, why? ……………………………………………………………
12. Which of the following composition of wastes are generated in your department?  
          1. Sharps [     ]    2. Chemical [     ]   3. Infectious [     ]   4. General [     ] 
          5. Radioactive [     ]      6. Pathological [     ]       7. Pharmaceutical [     ]
13. Do you keep records of wastes generated in your department?
          1. Yes [      ]         2. No [     ]        3. Not sure [      ]
14. Which factors contribute to the volume of wastes generation in your department?
        1. Use of health insurance          [     ]         6. Location                          [     ]
        2. Number of daily attendance   [      ]         7. Use of disposable items [      ]
        3. Number of beds                      [      ]         8. Level of infrastructure    [      ]
        4. Number of staff                      [      ]          9. Type of equipment         [      ]
        5. Type of department                [      ]          10. Population Growth       [      ]
Section C: Knowledge of Best Practices of Healthcare Waste Management
15. (a) Have you had any form of training on healthcare wastes management? 
                     1. Yes [     ]       2. No [     ]
                    (b)  If yes, indicate the kind of training? …………………………
16. What type of equipment are available for wastes collection? 
         1. Plastic bins [   ]   2. Trolleys [   ]   3. Wheelbarrows [   ]   4.  Plastic bags [  ]     
          5. Cardboard boxes [     ]    6. Polythene bags [     ]    7. Other, specify …………
17. What personal protective equipment do you wear when working? 
           1. Gloves [    ]    2. Nose mask [    ]    3. Protective clothing [    ]   
           4. Boots [    ]     5. None [    ]     6. Other, specify ……………………………..
18. How well do you agree that vaccination can prevent you from life-threatening
      diseases such as hepatitis B, C and HIV/AIDS due to accidental needle injuries?
1.  Strongly agree [      ]   2. Agree [      ]     3. Not Sure  [       ] 
          4. Disagree [      ]        5. Strongly Disagree [      ]
19. On a Likert scale of 1 – 5, indicate whether you strongly agree, agree, not sure, disagree or strongly disagree that wearing of protective gear have prevented you from    life-threatening injuries whilst at work.
               1. Strongly agree   [      ]    2. Agree   [       ]    3. Not Sure   [       ] 
               4. Disagree   [      ]       5. Strongly Disagree   [      ]
20. Are the wastes bins in your ward/department covered? 
                1. Yes [     ]    2. No [     ]    3. Don’t know   [     ]
 21. Are waste bins in your department colour-coded for the specific wastes? 
                1. Yes [     ]     2. No [      ]      3. Not Sure [      ]
 22.  Write the colour-code for each of the following categories of hospital waste
                 1.  Infectious waste…………………………………………………… 
                 2. Non-infectious waste………………………………………………. 
                 3. Hazardous/Toxic waste…………………………………………… 
                 4. Non-hazardous / toxic waste………………………………………
                 5. General / Municipal waste…………………………………………
23. (a) Do you have a storage system for healthcare waste in the hospital? 
                     1. Yes [     ]     2. No [     ]      3. Don’t Know [      ]
                    (b) If yes, is it spacious? ……………………………………………
24. Is it necessary for waste storage systems to be well secured from intruders?
                   1. Yes [     ]         2. No [       ]       3. Don’t Know [      ]
25. (a) Do you have a waste treatment system in your facility?
              1. Yes [      ]       2. No   [      ]     3. Don’t Know [     ]
           (b) If yes, specify the type of treatment system………………………………
26. Do you carry healthcare wastes to disposal points separately or mixed?
                    1. Yes [      ]       2. No [      ]   3. Don’t Know [      ]
27. Do you have separate designated storage systems for categories of wastes?
                     1. Yes [     ]       2. No [      ]      3. Not Sure [      ] 
Section D: Implications of Current Wastes Management Practices
28. Are you aware of risk associated with healthcare wastes? 
       1. Yes [     ]     2. No [     ]    3. Not sure [     ]
29. Have you experienced any incidences of sharps-inflicted injury? 
       1. Yes [      ]      2. No   [      ]
30. How often are healthcare wastes collected in your department?
           1. Daily [     ]   2. Twice/week [     ]   3. Thrice/week [     ] 
           4. Irregularly [     ]   5. Not often [     ]   6. Not reliable [     ]
31. How are these healthcare wastes disposed of from the hospital finally?
     1. To Municipal dump site          [     ]        2. To landfill site                            [    ] 
     3. Buried on hospital premises   [     ]        4. Dump behind hospital premises [    ] 
     5. To community dump site        [     ]        6. Dump in plastic waste bins        [    ] 
     7. Dump on hospital premises     [     ]        8. Dump in open shallow pit         [    ]
32. Does incinerator have a pollution control device? 
         1. Yes [    ]   2. No [     ]    3. Don’t know [     ]
33. Have there been any reported cases of infection caused by poorly managed wastes?   1. Yes [      ]           2. No [      ]   3.  Don’t Know [      ]
34. Have there been any reported cases of disease out-break caused by poorly     managed healthcare waste?     1. Yes [     ]      2. No [     ]   3.  Don’t Know [     ]
35. How true is it that residents have been complaining of insects, flies, rodents, birds, cats and dogs invasion of communities where dump sites are located?
1. Very true [     ]    2. True [      ]    3. Not true [     ]   4. Don’t know [    ]
36. How true is it that residents have been complaining of pungent smell from   
       decomposing body parts in communities where dump sites are located? 
            1. Very true [     ]    2. True [      ]    3. Not true [     ]   4. Don’t know [    ]
37. In a likert scale of 1-5, how well do you agree that poorly managed healthcare wastes can potentially pollute both underground and surface water sources?
1. Strongly agree [    ]    2. Agree [    ]    3. Not sure [    ]  
             4. Disagree [    ]     5. Strongly disagree [     ]

38. In a likert scale of 1-5, how well do you agree that poorly managed healthcare wastes can potentially pollute the soil?
1. Strongly agree [    ]    2. Agree [    ]    3. Not sure [    ]  
               4. Disagree [    ]     5. Strongly disagree [     ]
Section E: Challenges facing Healthcare Wastes Management            
39. What is the main challenges facing healthcare wastes management? Please, choose the most pressing challenge.
       1. Lack of segregation                     [    ]    2. Lack of funds                        [     ]  
      3. Poor enforcement of regulation   [     ]   4. Lack of training for workers [     ]        
      5. Lack of infrastructure for wastes [     ]   6. Attitude of health workers    [     ]
      7. Poor knowledge and education    [     ]   8. Political neglect                    [     ]
40. What is your main source of funding for managing healthcare wastes? 
       1. Government subvention    [    ]            2. Donation from NGO [    ]
       3. Internally generated funds [     ]            4.  Others …………………………….
41. Are you able to generate enough funds?     1. Yes   [    ]        2. No   [    ]
42. Do you have adequate human resources for waste management? 
         1. Yes [     ]       2. No [    ]       3. Don’t know [    ] 
43. Do you have any programs for staff training and upgrading?
           1. Yes [  ] what aspect of waste management? ..........…………………………
           2. No [   ] why? …….………………………………………………………….
44. Are the wastes laws, legislation and regulations being enforced in your hospital? 
           1. Yes [    ] how? ………………………………………………
           2. No [    ] why? ………………………………………………
   Thanks for your time and support!


             


[bookmark: _Toc164164030]  APPENDIX F: INTERVIEW GUIDES
SIMON DIEDONG DOMBO UNIVERSITY OF BUSINESS AND INTEGRATED DEVELOPMENT STUDIES
Faculty of Integrated Development Studies
Department of Environment and Resource Studies
Name of Programme: PhD, Environment and Resource Management
Research Topic: Exploring Healthcare Solid Wastes Management Practices in Selected Public Hospitals in Upper West Region, Ghana.
Instrument: Interview Guide (Administrator and Regional/Municipal/District Directors of Health Services)
Dear Respondent,
This interview guide is purposely designed to collect crucial information from health workers and key informants from government agencies on healthcare wastes management practices in some selected hospitals in Upper West Region, Ghana. It is purely an academic exercise and your responses would be treated with utmost confidentiality and anonymity. You have been purposely selected to answer the questions provided below. You are therefore kindly requested to give honest and accurate responses since this research is important to the discourse of national development.
Section A: Background Information
1. Name of Hospital: 
2. Job Title:      
3. Highest Qualification: 
4. Sex of Respondent:  Male [   ]      Female [    ]                                         
5. Services provided by hospital:  General [  ]    Specialist [    ]   Teaching [   ]             
Section B: Waste Generation and Characterisation
6 What is your role in ensuring proper healthcare wastes management in your facility(ies)
7 Do(es) the hospital(s) under your jurisdiction have a constituted team responsible for ensuring proper management of healthcare wastes? (if yes, specific backgrounds of members and their responsibilities?
8 Have you put in place a waste management policy in your hospital(s) to guide waste management?
9 Do(es) your hospital(s) facility keep records of quantity of wastes generated? (If yes, specify whether daily, weekly, monthly etc in departments/units/wards)
10. Do you have records of the composition of wastes generated in your facility that I can review? (if yes, please provide information from highest to smallest quantities)
Section C: Knowledge of Best Practices of Healthcare Waste Management
11.  Does your hospital staff practice wastes segregation in the facility? If yes, specific whether it is the point of generation, storage or transportation 
12. Who is responsible for sorting out wastes into various compositions in the facility?
13. Have the hospitals management provided and encouraged use of appropriate colour-coded dustbins for waste segregation? If yes, indicate whether per bed or wards
14. Do you have designated places to store wastes before final disposal? If yes, is it spacious enough?
15. How long do you keep wastes in the designated storage facility before evacuation?
16. Have you ever witnessed wastes being transported to storage facility or final point of disposal? If yes, indicate whether various wastes categories are conveyed in truck at the same time
17. Do(es) your hospital(s) have the technological capacity to treat wastes before final disposal? If yes, indicate kind of technology available for waste treatment 
18. What staff protection measures have you put in place to ensure wastes workers are not at risks in their line of duty?
19. Do you have in-service training packages for your staff on wastes management? If yes, indicate number of time weekly, fortnightly, monthly or quarterly
Section D: Implications of Current Wastes Management Practices
20. Do you have reports of incidences of headaches, dizziness or vomiting due to handling of specific wastes materials from the facilities?
21. Have you had any reports from communities of healthcare wastes disposal sites complaining about outbreak of diseases? If yes, please specify
22. Have you had any reports from communities of healthcare wastes disposal sites complaining about invasion of flies, birds, insects, worms, rodents etc? If yes, please specify
23. Have you had any reports from communities complaining about pungent smell emanating from healthcare wastes disposal sites? If yes, please specify
24. Have you had any reports from wastes workers about accidental needle syringe injuries?
25. How many of these accidental needle syringe injuries have resulted into infections such as HIV/AIDS, Hepatitis B and C? Provide your best daily, weekly, monthly or yearly estimates
26. Do you have reports from communities whether children bring some of these wastes materials from disposal sites home to play with?
27. Do you think the incineration or open burning of wastes have resulted in respiratory problem such as asthma and bronchitis with the hospitals premises?
28. In what ways, do you think wastes incineration and open burning biologically affect the environment?
29. Which components of healthcare wastes are very inimical to human health and the environment?
30. Have you had any reports about sources of water being contaminated as result of improper disposal of healthcare wastes?
31. Have management of health facilities made a duty to run water quality test for communities where healthcare wastes are managed?
32. In what ways can soil quality be adulterated by healthcare wastes disposal? Please indicate your experience with soil quality deterioration?
Section E: Challenges facing Healthcare Wastes Management in Health facilities
33. Who is responsible for providing waste management equipment to your facility?
34. What type of equipment do you have in your facility(s)?
35. What are the sources of your finance? 
36. Are you able to generate adequate funds for your operations?
37. Are there any potential sources where your facility can generate more funds?
38. In your view, how can the financial problem be resolved?
39. How many waste workers do you have in your facilities?
	Staff category
	No. needed
	No. employed

	
	
	

	
	
	

	
	
	


40. Do you have the appropriate infrastructure/technology for managing your wastes? If yes, please specify
41. Do you adhere strictly to enforcement of rule and regulation in your facility?
42. Are there sanctions for defaulters in managing wastes properly? Please specify
43. Have you educated your workers on the requirement and hazards of handling healthcare wastes? Specify number of times
44. Have you had conflict over who is responsible to segregate healthcare wastes?
45. What are the major constraints of healthcare wastes management in your facility?
 Thanks very much for your time and support




















SIMON DIEDONG DOMBO UNIVERSITY OF BUSINESS AND INTEGRATED DEVELOPMENT STUDIES
Faculty of Integrated Development Studies
Department of Environment and Resource Studies
Name of Programme: PhD, Environment and Resource Management
Research Topic: Exploring Healthcare Solid Wastes Management Practices in Selected Public Hospitals in Upper West Region, Ghana.
            Instrument: Interview Guide (WMD, EPA and EHD)
Dear Respondent,
This interview guide is purposely designed to collect crucial information from health workers and key informants from government agencies on healthcare wastes management practices in some selected hospitals in Upper West Region, Ghana. It is purely an academic exercise and your responses would be treated with utmost confidentiality and anonymity. You have been purposely selected to answer the questions provided below. You are therefore kindly requested to give honest and accurate responses since this research is important to the discourse of national development.
Section A: Background Information 
1. Name of Department: 
2. Job Title:   
3. Highest Qualification: 
4. Sex of Respondent:  Male [   ]      Female [    ]  
 Section B: Waste Generation and Characterisation 
5. What is your role in ensuring proper healthcare wastes management in healthcare facilities under your jurisdiction?
6. Have hospitals under your jurisdiction constituted teams responsible for ensuring proper management of healthcare wastes? (if yes, specify backgrounds and responsibilities?
7. Do hospitals have waste management policies to guide waste management in your jurisdiction?
8. Do you know the volumes of healthcare wastes generated in hospitals within your jurisdiction? (If yes, specify whether daily, weekly, monthly etc)
9. Do you have records of the composition of wastes generated in your hospitals that I can review? (if yes, specify)
Section C: Knowledge of Best Practices of Healthcare Waste Management
10. Do hospital staff practice wastes segregation within your jurisdiction? If yes, specify at what point)
11. Have you checked whether hospitals use appropriate container/dustbins for waste segregation? If yes, indicate whether per bed or wards and/or colours
12. Have you ensured designated places are created for storing wastes in health facilities? If yes, is it spacious enough?
13. Have you ever witnessed wastes being transported to storage facility or final point of disposal? If yes, indicate whether in bulk or separate
14. Do hospitals under your jurisdiction have the technological capacity to treat wastes before final disposal? If yes, indicate kind of technology capacity available       
 Section D: Implications of Current Wastes Management Practices
15. Have you had any reports from communities of healthcare wastes disposal sites complaining about outbreak of diseases? If yes, please specify
16. Have you had any reports from communities of healthcare wastes disposal sites complaining about invasion of flies, birds, insects, worms, rodents etc? If yes, please specify in what form 
17. Have you had any reports from communities complaining about pungent smell emanating from healthcare wastes disposal sites? If yes, please specify
18. Do you have any reports from communities about children playing some of these healthcare wastes products at home?
19. Do you think the incineration or open burning of wastes can result in respiratory problems such as asthma and bronchitis within the vicinity? Please explain
20. In what ways, do you think wastes incineration and open burning biologically affect the environment?
21. In your view, which category of healthcare wastes are very inimical to human health and the environment?
22. Have you had any reports about contamination of sources of water as result of disposal of healthcare wastes? Please, explain further
23. Have you monitored water quality in communities where healthcare wastes disposal sites are located? If yes, what is the situation of the water?
24. In what ways can soil quality be adulterated by healthcare wastes disposal? Please indicate your experience? 
Section E: Challenges facing Healthcare Wastes Management in Health facilities
25. What type of equipment do you have to assist health facilities in managing wastes?
	Equipment type
	No. required
	No. available
	No. operational

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	



26. What are your sources of financing wastes management activities?
27. Are you able to generate adequate funds for your operations?
28. Are there any potential sources where you can generate more funds?
29. In your view, how can the financial problem be resolved?
30. How many workers have expertise in waste management in agency/department?
	Staff category
	No. needed
	No. employed

	
	
	

	
	
	

	
	
	

	
	
	



31. Do you have appropriate infrastructure for managing wastes? If yes, please specify
32. Do you adhere strictly to enforcement of rules and regulations regarding waste management?
33. Are there sanctions for defaulters in proper wastes management? Please specify
34. What are the major constraints of healthcare wastes management in your facility?
35. What technical advice or assistance have you ever provided health facilities in managing their wastes in the Region? Please, be specific about mode and period
 Thanks very much for your time and support!



[bookmark: _Toc164164031]APPENDIX G: OBSERVATION CHECKLIST
SIMON DIEDONG DOMBO UNIVERSITY OF BUSINESS AND INTEGRATED DEVELOPMENT STUDIES
Faculty of Integrated Development Studies
Department of Environment and Resource Studies
Research Topic: Exploring Healthcare Solid Wastes Management Practices in selected Public Hospitals in Upper West Region, Ghana.
Instrument: Healthcare Waste Management Observation Checklist
	Name of Hospital…………………………   Ward/Unit………………………….. Date………………………………………      Time………………………………… Month…………………………………….   Week……………………………………

	Section A: Waste Generation and Composition

	S/N
	Criteria
	Y
	N
	Comments

	01
	Hospital authorities are keeping records of waste quantities
	
	
	

	02
	Waste segregated at point of generation
	
	
	

	03
	Waste management committees are available
	
	
	

	Section B: Knowledge of Best Practices of Healthcare Wastes Management

	04
	Infectious wastes mixed with general wastes
	
	
	

	05
	Wastes bins properly labeled and appropriately colour-coded
	
	
	

	06
	Storage places are available and designated for different wastes categories
	
	
	

	07
	Storage places are secure and prevent unauthorized entry
	
	
	

	08
	Storage places dry, well aired and properly lit
	
	
	

	09
	Wastes bags/bins when tow-third full
	
	
	

	10
	Wastes handlers wear protective gear
	
	
	

	11
	Equipment available for conveying wastes both on-site and off-site
	
	
	

	12
	Technologies available for wastes treatment
	
	
	

	13
	Hand washing facilities available for waste workers
	
	
	

	Section C: Implications of Current Waste Management practices on Health and the Environment

	14
	Pungent smell emanating from disposal sites and storage facilities
	
	
	

	15
	Flies, insects, rodents and worms multiply at designated disposal sites
	
	
	

	16
	Smoke emanating from burning healthcare wastes within the facility
	
	
	

	17
	Small batteries and other medical equipment burnt in the open
	
	
	

	18
	Handling ashes of wastes from incinerators
	
	
	

	19
	Burying of products from healthcare wastes on bare land
	
	
	

	20
	Children playing used medical products in the community
	
	
	

	Section D: Challenges facing Healthcare Facilities in Managing Wastes

	21
	Availability adequate of logistics and equipment
	
	
	

	22
	Adequate waste workers available in the facilities
	
	
	

	23
	Waste worker knowledgeable enough for managing wastes
	
	
	

	24
	Availability of waste management policy in the facility
	
	
	

	25
	Availability of adequate infrastructural facilities
	
	
	

	26
	Waste Management and Environmental Health Departments established
	
	
	





[bookmark: _Toc164164032] APPENDIX H: WASTE GENERATION ASSESSMENT FORM
SIMON DIEDONG DOMBO UNIVERSITY OF BUSINESS AND INTEGRATED DEVELOPMENT STUDIES
Faculty of Integrated Development Studies
Department of Environment and Resource Studies
Research Topic: Exploring Healthcare Solid Wastes Management Practices in selected Public Hospitals in Upper West Region, Ghana.
	Name of Hospital: ……………………….  District: ………………………………  
Week: ………………………………… Town/Village: …………………………… 
Month: …………………………………..   Region…………………………………

	Waste collection point:
location
	Waste category
	Quantity of waste generated per day (weight and volume)

	
	
	Monday
	Tuesday
	Wednesday
	Thursday 
	Friday

	
	
	Kg 
	Kg 
	Kg 
 
	Kg 
 
 
 
	Kg

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	



percentage	

Sharps	chemical	Infectious	General	Radioactive	Pathological	Pharmaceutical	71	17	52	73	6	12	22	Components of healthcare waste


Percentage of health workers




Quantified	Not quantified	Indifferent	43	34	23	Respondents views about healthcare waste quantification


Percentaage of health workers



Percentage	
Use of health insurance	Number of daily attendance	Number of beds	Number of staff	Type of department	Location	Use of disposable items	Level of infrastructure	Type of equipment	Population	8.9	62.3	16.8	29.5	31.8	10.199999999999999	73.5	10.7	28.8	27.7	Factors affecting healthcare wastes generation


Percentage of health workers



GDH	Infectious	Sharps	Pathological	General	Infectious	Sharps	Pathological	General	Infectious	Sharps	Pathological	General	September	October	November	190.5	135.5	33.299999999999997	221.3	199.1	126.5	62.3	178.5	195.6	135.19999999999999	41.2	233.4	TMH	Infectious	Sharps	Pathological	General	Infectious	Sharps	Pathological	General	Infectious	Sharps	Pathological	General	September	October	November	234.4	87.5	55.2	567	246.7	128	62.5	680.2	176.3	168.4	71.3	848.4	WMH	Infectious	Sharps	Pathological	General	Infectious	Sharps	Pathological	General	Infectious	Sharps	Pathological	General	September	October	November	606.9	245.5	185.6	824.7	742.8	164.3	216.2	864.7	663.5	160.6	239	753.6	UWRH	Infectious	Sharps	Pathological	General	Infectious	Sharps	Pathological	General	Infectious	Sharps	Pathological	General	September	October	November	1339	681.9	340.7	2951.8	1212.4000000000001	664.8	251.7	2624.7	760.7	603.4	205	2341.1	Types of Wastes


Amount of Waste (kg)





September	October	November	4564.8	4348.1000000000004	4176.5	Months


Amount of waste (Kg)



September	
Gwollu District Hospital	Tumu Municipal Hospital	Wa Municipal Hospital	Upper West Regional Hospital	135.5	87.5	245.5	681.9	October	

Gwollu District Hospital	Tumu Municipal Hospital	Wa Municipal Hospital	Upper West Regional Hospital	126.5	128	164.3	664.8	November	
Gwollu District Hospital	Tumu Municipal Hospital	Wa Municipal Hospital	Upper West Regional Hospital	135.19999999999999	168.4	160.6	603.4	Health facilities


Amount of waste (Kg)




September	
Gwollu District Hospital	Tumu Municipal Hospital	Wa Municipal Hospital	Upper West Regional Hospital	190.5	234.4	606.9	1339	October	

Gwollu District Hospital	Tumu Municipal Hospital	Wa Municipal Hospital	Upper West Regional Hospital	199.1	246.7	742.8	1212.4000000000001	November	
Gwollu District Hospital	Tumu Municipal Hospital	Wa Municipal Hospital	Upper West Regional Hospital	195.6	176.3	663.5	760.7	Health Facilities


Amount of waste (Kg)




September	
Gwollu District Hospital	Tumu Municipal Hospital	Wa Municipal Hospital	Upper West Regional Hospital	33.299999999999997	55.2	185.6	340.7	October	
Gwollu District Hospital	Tumu Municipal Hospital	Wa Municipal Hospital	Upper West Regional Hospital	62.3	62.5	216.2	251.7	November	
Gwollu District Hospital	Tumu Municipal Hospital	Wa Municipal Hospital	Upper West Regional Hospital	41.2	71.3	239	205	Health Facilities


Amount of waste (Kg)




Infectious waste	
WK 1	WK 2	WK 3	WK 4	WK 5	WK 6	WK 7	WK 8	WK 9	WK 10	WK 11	WK 12	165.3	192.8	141.80000000000001	114.1	141	156.19999999999999	183.6	111.9	151.9	163	121.7	119.9	Trends of pathological wastes generated weekly


Amount of waste (Kg)




Yes	No	Not sure	224	138	31	


Yellow	Black	Brown	Yellow with biohazard symbol	Black	56	27	10.4	7	48	Knowledge of colour codes


Percentage of health workers



Percentage	Strongly agree	Agree	Not sure	Disagree	Strongly disagree	30	55	10	4	2	
Percentage of Respondents




frequency	
Yes	No	Don't know	343	43	7	

Yes	
Gwollu District Hospital	Tumu Municipal Hospital	Upper West Regional Hospital	Wa Municipal Hospital	11.5	13.5	27.2	35.4	No	
Gwollu District Hospital	Tumu Municipal Hospital	Upper West Regional Hospital	Wa Municipal Hospital	2.5	2.5	3	2.8	Don't Know	
Gwollu District Hospital	Tumu Municipal Hospital	Upper West Regional Hospital	Wa Municipal Hospital	0	0.5	0.8	0.3	Health facilities


Percentage of responses (%)





Yes	No	Don't know	41.221374045801525	27.480916030534353	31.297709923664122	Participants responses


Percentage of health workers



Percentage	37

To municipal dump site	To landfill site	Buried on hospital premises	Dumped behind hospital premises	Community dump site	Dumped in plastic bins	Dumped on hospital premises	Dumped in shallow pit	37.4	19	23	9	7	10.199999999999999	18	22.6	Healthcare waste disposal methods


Percentage of responses



Percentage	Strongly agree	Agree	Not sure	Disagree	Strongly disagree	51.7	40.700000000000003	3.8	2	1.5	
Percentage of respondnents




Percentage	Strongly agree	Agree	Not sure	Disagree	Strongly disagree	36	38	10	10	6	
Perecentage of respondnets




Yes	
Basic	Secondary	Certificate	Diploma	Degree	Postgraduate	70	45.5	38.6	34.799999999999997	40.700000000000003	75	No	
Basic	Secondary	Certificate	Diploma	Degree	Postgraduate	30	54.5	61.4	65.2	59.3	25	Educational background of workers trained 


Percentage of responses (%)




Yes	
Dental Technicians	Doctors	Laboratory Scientists	Midwives	Nurse	Orderlies	Pharmacists	Physician Assistants	100	72.7	42.1	34.799999999999997	38.6	65	15.4	0	No	
Dental Technicians	Doctors	Laboratory Scientists	Midwives	Nurse	Orderlies	Pharmacists	Physician Assistants	0	27	57.9	65.2	61.4	35	84.6	100	Health workers trained  by job title


Percentage of responses





Yes	No	Don't know	17	41	42	Infections caused by poorly managed wastes


Percentage of responses (%)




Yes	No	Don't know	13	50	37	Reported cases of disease outbreak


Percentage of responses (%)



frequency	
Yes	No	Don't know	144	72	177	

Percentage	Strongly agree	Agree	Not sure	Disagree	Strongly disagree	55.7	37.4	4.5999999999999996	1.5	0.8	
Perecentage of respondents




Gwollu District Hospital	Strongly agree	Agree	Not sure	Disagree	Strongly disagree	14	13	22.2	33.299999999999997	0	Tumu Municipal Hospital	Strongly agree	Agree	Not sure	Disagree	Strongly disagree	16	18	22.2	0	0	Upper West Regional Hospital	Strongly agree	Agree	Not sure	Disagree	Strongly disagree	30.1	33.299999999999997	22.2	17	66.7	Wa Municipal Hospital	Strongly agree	Agree	Not sure	Disagree	Strongly disagree	40.200000000000003	36.1	33.299999999999997	50	33.299999999999997	
Percentage of responses (%)




Percentages	
Strongly agree	Agree	Not sure	Disagree	Strongly disagree	41	44	9	4	2	
Percentage of respondents





Lack of segregation	Lack of funds	Poor enforcement of regulation	Lack of training for workers	Lack of infrastructure	Attitude of health workers	Poor knowledge and education	Political neglect and interference	12.7	18.600000000000001	7	19	17	6.6	12.9	6	Waste management challenges


Percentage of responses (%)



Male	
Lack of segregation	Lack of funds	Poor enforcement of regulation	Lack of training for workers	Lack of infrastructure	Attitude of health workers	Poor knowledge and education	Political neglect and interference	50	45	44.8	37	47	28	43	35	Female	
Lack of segregation	Lack of funds	Poor enforcement of regulation	Lack of training for workers	Lack of infrastructure	Attitude of health workers	Poor knowledge and education	Political neglect and interference	50	55	55.2	63	53	72	57	65	Waste management challenge by gender


Percentage of responses (%)





Yes	No	Not sure	79.400000000000006	13.7	6.9	



Lack of segregation	Lack of funds	Poor enforcement of regulation	Lack of training for workers	Lack of infrastructure	Attitude of health workers	Poor knowledge and education	Political neglect and interference	12.7	18.600000000000001	7	19	17	6.6	12.9	6	Poor knowledge and education


Percentage of responses (%)



Percentage	
Gwollu District Hospital	Tumu Municipal Hospital	Upper West Regional Hospital	Wa Municipal Hospital	12	10	35	43	Health facilities


Percentage of responses (%)





Lack of segregation	Lack of funds	Poor enforcement of regulation	Lack of training for workers	Lack of infrastructure	Attitude of health workers	Poor knowledge and education	Political neglect and interference	12.7	18.600000000000001	7	19	17	6.6	12.9	6	Attitude of health workers


Percentage of responses (%)



percentage	
Gwollu District Hospital	Tumu Municipal Hospital	Upper West Regional Hospital	Wa Municipal Hospital	11.5	7.7	57.7	23.1	Health facilities


Percentage of responses (%)



Do you quantify waste	
Yes	NO	Not Sure	43	33.799999999999997	23.2	Do you keep records	
Yes	NO	Not Sure	15	64	21.4	
Percentage of responses (%)






Lack of segregation	Lack of funds	Poor enforcement of regulation	Lack of training for workers	Lack of infrastructure	Attitude of health workers	Poor knowledge and education	Political neglect and interference	12.7	18.600000000000001	7	19	17	6.6	12.9	6	Lack of training for health workers


Percentage of responses (%)





Lack of segregation	Lack of funds	Poor enforcement of regulation	Lack of training for workers	Lack of infrastructure	Attitude of health workers	Poor knowledge and education	Political neglect and interference	12.7	18.600000000000001	7	19	17	6.6	12.9	6	Political neglect and interference


Percentage of responses (%)



Percentage	
Gwollu District Hospital	Tumu Municipal Hospital	Upper West regional Hospital	Wa Municipal Hospital	0	26	39	35	Health facilities


Percentage of responses (%)





Lack of segregation	Lack of funds	Poor enforcement of regulation	Lack of training for workers	Lack of infrastructure	Attitude of health workers	Poor knowledge and education	Political neglect and interference	12.7	18.600000000000001	7	19	17	6.6	12.9	6	Poor enforcement and legislation


Percentage of responses (%)





Lack of segregation	Lack of funds	Poor enforcement of regulation	Lack of training for workers	Lack of infrastructure	Attitude of health workers	Poor knowledge and education	Political neglect and interference	12.7	18.600000000000001	7	19	17	6.6	12.9	6	Lack of infrastructure


Percentage of responses (%)





Lack of segregation	Lack of funds	Poor enforcement of regulation	Lack of training for workers	Lack of infrastructure	Attitude of health workers	Poor knowledge and education	Political neglect and interference	12.7	18.600000000000001	7	19	17	6.6	12.9	6	Lack of funds


Percentage of responses (%)



Yes	
Gwollu District Hospital	Tumu Municipal Hospital	Upper West Regional Hospital	Wa Municipal Hospital	5.5	4.5999999999999996	31.1	19.2	No	
Gwollu District Hospital	Tumu Municipal Hospital	Upper West Regional Hospital	Wa Municipal Hospital	94.5	95.4	68.900000000000006	80.8	Health Facilities


Percentages




image1.png
Healthcare Wastes

Pharmaceutical Infectious Wastes Non-Hazardous
Wastes ‘wastes

Hazardous
‘Wastes

Radioactive Sharp Wastes

Wastes

Pathological Chemical Wastes

Wastes





image2.png
‘Moral
Obligation

Tntention

[ External

Variable

Attitudes Subjective Perceived
Norm Behavioural
Control
Behavioural Normative Control
Beliefs Beliefs Beliefs





image3.png
Gwollu District Hospital

11OQ|0||N

Tumu Municipal Hospital

H|

Theresa's Hospital

cipal Hospital

1 OOOIIOHN

Legend
[E1  Other Hospitals
N [E]  Studied Hospitals
s Regional Boundary
w E S Districts Boundary
'Km s
0 162.5 325 650

3°0'0"W 2°0'0"W





image4.png
TN




image5.png
2015
n=—
T+2015(0.08)°




image6.png




image7.png




image8.jpeg
i
| KOJAK
| sareTY BOX

R 1 R —

I CONTAINER
FOR.
USED SYRINGES, NEEDLES & SHARPS

DANGER

DISPOSE AS PER COUNTRY SPECIFIC
WASTE DISPOSAL NATIONAL POLICY
(GUIDELINES




image9.jpeg




image10.png




image11.png




image12.jpeg
i
| KOJAK
| sareTY BOX

R 1 R —

I CONTAINER
FOR.
USED SYRINGES, NEEDLES & SHARPS

DANGER

DISPOSE AS PER COUNTRY SPECIFIC
WASTE DISPOSAL NATIONAL POLICY
(GUIDELINES




image13.jpeg




image14.jpeg




image15.jpeg
{ i




image16.png
——
——— — —
———— — ——
——— ————————— ——— o — {—— —

SHARPS DISPOSAL CONTAINER

LOCATE US
1 LAGOS AVENUE LINK,
EAST LEGON. ACCRA
NEAR EMMANUEL EYE CLINIC.
BEES 4+ 233 55 0657743
WWW . STINERI.COM

... Medical Waste Di: sal Sustainabl;





image17.jpeg




image18.jpeg




image19.jpeg




image20.jpeg




image21.jpeg




image22.jpeg




image23.jpeg




image24.jpeg




image25.jpeg




image26.jpeg




image27.jpeg




image28.jpeg




image29.jpeg




image30.jpeg




image31.jpeg




image32.jpeg




image320.jpeg




image33.jpeg




