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ABSTRACT

Bio-medical waste (BMW) production has significantly grown due to the effort to fight the COVID-
19 coronavirus pandemic. A sudden increase in the volume of biomedical waste brought on by the
recent coronavirus pandemic has severely affected several governments that have previously
struggled with inadequate medical waste management. Sufficient knowledge of healthcare waste
management is a crucial building block for developing acceptable attitudes and behaviors for handling
and disposing of medical waste by healthcare workers. Therefore, this study investigated the
knowledge, attitudes, and practices among healthcare workers in hospitals in the Southern West Bank.

handling biomedical waste, including COVID-19, during the pandemic.

To achieve this purpose, a cross-sectional survey targeted a convenient sample of 213 healthcare
workers, of which 148 completed the self-administered questionnaire. The data was collected
personally in June 2022 in hospitals in the Southern part of West Bank, particularly in Hebron and
Bethlehem governorates. The questionnaire comprises four main sections: sociodemographic data,
knowledge about BMW management, healthcare workers' practice, and attitudes toward BMW

management. Finally, an open question for suggested improvements was included.

The majority of respondents were females under 30 years old, and most were nurses. The results show
that healthcare workers generally follow guidelines for biomedical waste management, use personal
protective equipment, and maintain proper hand hygiene. However, the open question revealed a need
to educate healthcare workers about environmental issues and better legislation dealing with the safe
disposal of hazardous biomedical waste. Participants in private or nonprofit hospitals have slightly
higher knowledge levels than government hospitals. The results show significant differences across
groups based on receiving a COVID-19 vaccination. Participants who had received the COVID-19
vaccination were also more likely to be knowledgeable. This may explain their greater understanding
of the coronavirus's power of infection. Overall, the study highlights the importance of proper
biomedical waste management and the need for ongoing education and training for healthcare

workers.



This study recommends ongoing training programs to enhance awareness among healthcare workers
in all healthcare settings and highlights the importance of standard guidelines for BMW management.
Proper disposal is critical, and improving BMW segregation will be helpful even after the pandemic.
The study aims to draw the attention of governments and local administration levels to the need for

comprehensive execution of policies and procedures for safe BMW management.

Keywords: KAP; Biomedical Waste; COVID-19; healthcare workers; West Bank.
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Chapter one

Introduction

1.1 Introduction

In December 2019, a coronavirus disease was reported in Wuhan city in China, a virus that
transfers and spreads from human to human (Agamuthu & Barasarathi, 2021). Unlike previous
coronaviruses that cause the common cold, the novel coronavirus disease 2019 has emerged. It
is known as Severe Acute Respiratory Syndrome Coronavirus-2 (SARS-CoV-2), and is
transmitted through the respiratory tract (Baloch et al., 2020). In March 2020, the World Health
Organization reported the COVID-19 outbreak as a pandemic rapidly spreading worldwide

(Agamuthu & Barasarathi, 2021).

The coronavirus (COVID-19) pandemic has caused morbidity and mortality, created massive
confusion for the world, and burdened the healthcare systems worldwide. The need for modified

waste management profiles became a must (Maalouf & Maalouf, 2021).

Medical waste quantities in Wuhan, due to COVID-19, had increased from 40 tonnes per day
to a peak of approximately 240 tonnes. The city's maximum disposal capacity was 49 tonnes
daily (Maalouf & Maalouf, 2021; Tang, 2020). The United Nations Environment Programme
(UNEP, 2020) reported the rise in healthcare waste caused by COVID-19 to be 3.4 kg per
person per day. In developing countries, an increase of 2.5 kg per bed per day in healthcare
waste of COVID-19, a situation that calls for managerial contribution (Maalouf & Maalouf,
2021). Besides, mixing virus-laden biomedical waste with other solid waste creates significant

health and safety problems (Sharma et al., 2020).



The estimated increase in medical waste is attributed to the significant rise in the use of single-
use products of plastics and cartoons. It is medically recommended to control infection. Efforts
associated with the requirements for packaging and single-use products loaded medical waste
management's distribution and extraction operations (Fan et al., 2021). In Palestine, the number
of confirmed corona cases has increased from 38 on March 15, 2020, to over 32718 on

September 15, 2021, causing a great generation of waste (MoH, 2021a).

Medical waste management is essential because its infectious and unsafe nature can cause
adverse effects on humans and the environment (Al-Khatib et al., 2020b). Yet, poor
management of healthcare waste is one of the main matters in developing countries, including
Palestine (Issam A. Al-Khatib et al., 2009). Al-Khatib et al. (2020) suggest that the laws of
medical waste in Palestine need reinforcement and activation. No proper attention is given to
medical waste management in Palestine (Sarsour et al., 2014a). It is not uncommon for medical
waste materials to be treated manually and disposed of together with general domestic waste,
leading to significant health risks to municipal workers, the public, and the environment (Al-

Khatib et al., 2009).

Many additional challenges appear in medical waste management practices in the prevention
and control tools for respiratory viral disease (including COVID-19) (Fan et al., 2021). For
example, prevention includes wearing masks that can limit the spread of the virus. The World
Health Organization (WHO) guidelines recommend using masks for general people in health

care settings and home care (WHO, 2020).

Generally, any substance that has no direct use and is constantly disposed of is called waste.
Some waste has one of the following characteristics flammables, reactive, explosive, corrosive,
radioactive, infectious, irritating, sensitizing, or bio-accumulative. Biomedical waste is

considered hazardous waste (Shareefdeen, 2012). Wastes could be broadly classified into two



groups according to the risk of exposure: Non—Hazardous and Hazardous wastes (Kumarasamy
& Jeevaratnam, 2017). According to storage and final disposal methods, wastes could be
classified as external or internal waste (Bazrafshan & Kord Mostafapoor, 2011) (Alvim-Ferraz

& Afonso, 2005).

The WHO defines medical waste (MW) as generated waste from healthcare activities. They
can contain a wide range of materials, such as used needles and syringes, soiled dressings, body
parts, diagnostic samples, blood, chemicals, pharmaceuticals, medical devices, and radioactive
materials (Komilis et al., 2012). Coronavirus (COVID-19) wastes are classified as infectious

medical waste and disposed of as hazardous waste (Ma et al., 2020).

Medical waste management attracts both researchers and practitioners. Literature on medical
waste management shows 944 research papers from 2001 to 2020. Top of the list is the USA,
with 215 publications, and China, with 104 publications. In particular, few articles tackle the
topic in Palestine. (Sofik & Rahman, 2021). None address the effect of medical waste

management in COVID-109.

Therefore, this thesis addresses three critical issues. First is the knowledge of healthcare staff
to manage medical waste in the Southern West Bank and the required knowledge during the
COVID-19 pandemic. Second, the attitudes of healthcare workers toward medical waste
management. Third, to what extent do their practices comply with medical waste management

practices and relevance during COVID-19?

1.2 Research Problem

Despite the countries' efforts to contain the spread of the COVID-19 virus, confirmed cases and
deaths are still increasing (Nzediegwu & Chang, 2020). Therefore, millions of personal

protective equipment (PPE) such as gloves, masks, and aprons end up as waste generating



additional medical waste. Besides, medical wastes with COVID-19 can potentially be a host
carrier of the coronavirus (llyas et al., 2020). Unless proper waste management is implemented,
the potential spread of COVID-19 will likely increase and pose a public health risk. Yet,
developing countries are more exposed to these threats due to weak management strategies for

waste treatment.

The lack of Palestinian national medical waste legislation, policies, guidelines, and proper
onsite or offsite management is well documented in the literature (Al-Khatib et al., 2020;
Caniato et al., 2016; Nzediegwu & Chang, 2020; Sarsour et al., 2014). Most of the deficiencies
stem from the absence of rules or knowledge. Low medical waste management awareness is a
serious environmental problem and severely affects public health. Besides, when people's
health, safety, or well-being (e.g., during COVID-19) are exposed, less attention is given to
waste management (Caniato et al., 2016a). Therefore, studying the current status of medical
waste management in the West Bank is essential. Attention to the operating conditions during
coronavirus spread will be considered. It is hoped that the results of this thesis will shed light
on strengths and weaknesses in medical waste management with the aim of potential

improvements.

1.3 Research Objectives

This research investigates the medical waste management reality in hospitals in the West Bank's
southern part. This thesis focuses on waste management during the COVID-19 pandemic.

Specific objectives include:

1) Study the knowledge of healthcare workers regarding medical waste management
(MWM) and administrative personnel concerning medical waste handling (Segregation,
storage, and disposal) during COVID-19.

2) Study the attitudes of medical waste management during COVID-109.

4



3) Study Practices and compliance with WHO guidelines in managing medical waste

during COVID-109.

1.4 Research Questions

This research tries to answer the following research questions:

Knowledge

» What is the level of healthcare workers knowledgeable about managing medical

waste?

» To what extent are healthcare staff aware of the additional requirements of COVID-19

medical waste management?

Attitude

» To what extent do healthcare workers' attitudes comply with the additional

requirements of COVID-19 medical waste management practices?

Practices

» Have healthcare workers complied with the best practices in medical waste

management during COVID-19?

1.5 Hypothesis

The research hypotheses test for a significant difference across participants' groups based on
their demographic characteristics with respect to their (KAP) about medical waste

management. Therefore, the main null hypothesis to be tested is:

Ho: There is no significant difference in (KAP) scores across groups based on demographic

characteristics.



1.6 Significance of the Research

Despite the potential risks to health and infectious impacts of the generated waste of COVID-
19 management, the Palestinian National COVID-19 management protocol does not include
guidelines or practices concerning medical waste (MoH, 2020). On January 17, 2021, the
confirmed COVID-19 cases were 27126 (15.8%) in Hebron, and 10198 cases (6%) were
documented in Bethlehem. The total number of deaths was 209 in Hebron (COVID-19 caused

43.4% of Palestinian deaths) (MoH, 2021b).

The novel coronavirus outbreak has increased the demand for medical protective equipment,
causing a rapid increase in the generation rate of infectious medical waste (Kargar et al., 2020).
Besides, plastic and single-use products also increase due to growing concerns about hygiene
and healthcare purposes. Therefore, policymakers are requested to pay special attention to

medical waste handling during the COVID-19 pandemic crisis to reduce coronavirus harm.

1.7 Study Strengths and Limitations

This is the first study to investigate the knowledge, attitudes, and practice (KAP) of healthcare

workers in the southern West Bank Palestine during the COVID-19 outbreak.

According to this study, Palestinians, particularly women, are knowledgeable about COVID-
19 and have favorable attitudes and behaviors. Acknowledging the disease is the first step in

conducting any health education program.

The possibility that people will become more aware of the spread of infectious diseases and of
the preventive actions to decrease transmission improves with knowledge of the reasons and
sources of disease transmission. Further research should cover the perceptions of all Palestine

regions.



1.8 The structure of the thesis

The thesis comprises five chapters. They are ordered to introduce the subject of investigation

in a logical sequence:

Chapter 1: Introduction:

This chapter covers the introduction. The first part introduces the definition of waste and
illustrates waste classification, which clarifies medical waste and medical waste management.
Then, the research on COVID-19 waste and the quantities increasing during the pandemic
explains the situation in Palestine). The introduction consists of six parts, including the problem
statement part, the research objective, the research questions, the hypothesis, the significance

of the research, and the limitations of the investigation.

Chapter 2: Literature Review

The literature review for this research begins with definitions and terminology related to
healthcare waste (healthcare waste, biomedical waste, medical waste, and healthcare waste
management). The following part focuses on the COVID-19 pandemic definition. The next part
is associated with medical waste generation. The third part relates to medical waste
management practices, including segregation, handling, labeling, storage, transportation,

treatment, and disposal. The final part discusses knowledge, attitudes, and practices.

Chapter 3: Methodology and Procedures

This chapter covers the methodology of this research, which consists of five parts, including
the population, sample size, sampling methods, questionnaire design, selection of the
respondents, and data collection. This chapter identifies the research tools, describes the

questionnaire used, and concludes by presenting the statistical tools used to get the results.



Chapter 4: Data Analysis and Result and Discussion

This chapter presents results and discussion from completed questionnaires. The study
participants of healthcare workers in the southern west bank Palestinian hospital completed

148 questionnaires.

Chapter 5: Conclusion and Recommendations

This chapter summarizes the main points of medical waste management during the COVID-
19 era. Many recommendations are concluded to improve medical waste management in the

Palestinian hospitals located in Southern West Bank.



1.9 List of abbreviations

BMW Biomedical waste

COVID-19 Coronavirus disease-19

HCW Health care workers

KPA Knowledge, Practice, and Attitude

MoH Ministry of Health

PPE Personal Protective Equipment

WHO World Health Organization

MW Medical Waste

HCF Health Care Facility

SD Standard Deviation

SPSS Statistical Package for the Social
Sciences



CHAPTER TWO
LITERATURE REVIEW

2.1 Introduction:

The literature review for this thesis begins with relevant terminology definitions related to
healthcare waste, healthcare waste management, and COVID-19. The next part is associated
with medical waste practices, including generation, handling, labeling, storage, transportation,
waste treatment, and disposal. The third part introduces knowledge, attitude, and practice in
medical waste management. The final part discusses previous research studies in medical waste

management.

2.2 Terminology

2.2.1 Healthcare Waste:
The world health organization (WHO) defines healthcare waste as all the waste produced by
clinical healthcare institutions, hospitals, pharmacies, laboratories, research centers, blood

banks, and healthcare activities (Haylamicheal et al., 2011; Priiss-Ustiin & Townend, 1999).

Bio-medical waste (BMW) defines as any waste generated during diagnosis, treatment,
immunization of humans and animals, and the manufacturing or testing of biological materials
in healthcare facilities, research centers, and laboratories (Dalui et al., 2021; World Health
Organization (WHO), 2017). Medical waste is a subgroup of hospital waste that signifies

'possibly" infectious waste generated by healthcare facilities (D. Komilis & Katsafaros, 2011).
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2.2.2 Healthcare waste management:

Hospital environments' infection control and hygiene systems require effective waste
management (Mohamed Soliman & Ibrahim Ahmed, 2007). Healthcare waste management
involves all the activities that treat waste generation, collection, transportation, storage,
treatment, and final disposal process; this will show that the necessary inputs and outputs for

the safe management and disposal of medical waste are in place (Muduli & Barve, 2012).

2.2.3 COIVD 19:
Coronavirus 2019 is a novel virus that caused a severe acute respiratory syndrome called
COVID-19. This virus was first discovered in December 2019 in Wuhan city, China (Al-

Hanawi et al., 2020; Wu et al., 2020).

2.2.4 Definition of Biomedical waste in COVID-19:
COVID-19 patients generate biomedical waste in COVID-19 through diagnosis, medication,
quarantine, and home care. Only the contaminated solid waste by COVID-19 fluid classified as

infectious waste, such as tissues, masks, and gloves (Capoor & Parida, 2021).

2.2.5 Pandemics:

Pandemics are disease crises that spread widely because of infection from one human to
another. Many severe disease outbreaks and pandemics have been documented throughout
history, for example, the Spanish Flu, SARS, Ebola, and HIN1 (Qiu et al., 2017; Ramanathan
et al., 2016). A pandemic is characterized by a wide geographic spread, disease mobility,
novelty, severity, high attack rates, and speed and power. Limited population immunity,

infectiousness, and contagiousness stress the crisis impacts (Qiu et al., 2017).

Coronavirus in 2019 (COVID-19) has been recognized as the sixth public health emergency of

worldwide concern by the World Health Organization (Dalui et al., 2021; Lai, 2020). COVID-

11



19 has caused a global pandemic with many economic, societal, and environmental

consequences (Dalui et al., 2021).

2.3 Medical Waste generation

About 75%-90% of the waste generation across healthcare facilities is classified as non-

hazardous, and the remaining 10-25% is hazardous that cannot be ignored (Debere et al., 2013).

Many factors affect the amount and type of medical waste generation, for example, the kind of
health facilities, the number of beds, hospital specialization, available waste segregation,

seasonal variation, and the proportion of patients treated daily (Debere et al., 2013).

Recently, there has been an increased awareness that waste is a resource that should not be
ignored and left at landfill sites. The literature contains studies about waste treatment and
recycling methods and procedures (Arena et al., 2003; Erses Yay, 2015; Madu et al., 2002;
Soares et al., 2013). Some types of waste are considered too hazardous to be recycled without

pretreatment, such as infectious healthcare waste (Ali et al., 2017).

However, during the pandemic, restrictions in recycling to stop the spread of the virus resulted
in a growing waste generation, and incorrect treatment has posed an alarming situation (Dalui
et al., 2021; Mardani et al., 2019). Since the discovery of coronavirus disease 2019 (COVID-
19), excessive facility waste has posed a concern to public health and the environment

(Alshahrani et al., 2021).

The COVID-19 pandemic has produced a worldwide emergency and highlighted concerns
about waste management practices. There was a significant rise in the number of used personal
protective equipment (facemasks, gloves, and other protective suits) and widespread infectious
wastes from hospitals, healthcare facilities, and quarantined houses. During the epidemic, the

amount of food and plastic waste also increased. Due to these reasons, waste treatment facilities

12



became overburdened, necessitating emergency treatment and disposal (Dalui et al., 2021,

Hantoko et al., 2016; Shammi et al., 2021).

Healthcare activities can generate different types of hazardous waste. Environmental and
occupational health issues can arise from improper waste management. Regarding safe hospital

waste management, developing countries are limited by resources (Ali et al., 2017).

Furthermore, During COVID-19, Health Care Workers handling Biomedical Waste should
follow a suitable dress code that includes personal protection equipment (PPE), masks, a splash-
proof apron, gloves, gumboots, and safety goggles. The number of disposable personal
protection equipment increased unexpectedly due to the pandemic (Dalui et al., 2021; Shammi

etal., 2021).

Two examples may provide evidence: in the middle of the COVID-19 pandemic in Wuhan,
China, healthcare waste generation climbed sixfold (Goswami et al., 2021). The generation rate
of BMW in Saudi Arabia is roughly 15 million tons annually, with an average rate of 1.4

kg/capita/day. This number rapidly increases because of pandemics (Yousefi et al., 2021).

The existing waste management infrastructure, especially in developing nations, has been

challenged by the unexpected increase in biological and plastic waste (Dehal et al., 2022).

2.4 Medical waste management practices

2.4.1 Waste Segregation:

According to Cheng et al., 2009, segregation separates waste into separate categories. Safety
management of medical waste can be done by segregating and identifying it at the point of
generation and then sending it through a suitable disposal route (Pieper et al., 2017). At the
moment of generation, the WHO recommends sorting medical waste into appropriate

containers/bags (Bala & Narwal, 2013). Reusable containers or baskets with the proper size and

13



thickness liners should be put as close to the point of generation as feasible to encourage

segregation at the source (Bala & Narwal, 2013).

Failure to separate medical waste according to the risk it poses results in a complicated waste
stream (Ramokate, 2008). As a result, having an effective segregation system and a dedicated
storage place within the institution is critical (DOHARE S, 2013). Color-coded and labeled
waste containers must be provided to hospital staff (Bala & Narwal, 2013). These containers

should be located as close to the point of generation as possible (Yong et al., 2009).

Color-coding techniques and container types are used to separate and store the different
components of medical waste (Bala & Narwal, 2013). Biomedical Waste (BMW) containers
are divided into yellow, red, blue, and white waste categories at HCFs. Infectious and
incinerable waste are terms used to describe the yellow category. For each waste category,

different treatment processes are used (Dehal et al., 2022).

Color-coded (yellow or red for infectious waste) and labeled with the international infectious
waste symbol. The liners must be closed with plastic cable ties or string when 3/4 full and
placed into larger containers (Mathur, 2013). The danger of these infections can be reduced by
proper segregation. Source segregation can also help hospitals save money by minimizing the

amount of waste that needs to be incinerated (Ali et al., 2017; Alvim-Ferraz & Afonso, 2005).

Separating biomedical waste from solid waste is crucial in COVID-19 waste management.
COVID-19 waste is infectious waste like any other, so increasing public knowledge about the
dangers of COVID-19 waste and separating it at the source is reinforced in all guidelines as

recommended (Capoor & Parida, 2021).

14



2.4.2 Waste Handling:
After segregation, the following procedure is the handling process. It encompasses all aspects
of medical waste management following segregation and before incineration and/or disposal

(Mhady et al., 2019).

COVID-19 pandemic-borne wastes posed a severe hazard to human lives and the environment.
Improper waste management raises the potential for future transmission (Chowdhury et al.,

2022). (Chowdhury et al., 2022).

Healthcare waste management necessitates specific attention, and all healthcare teams should

be involved in waste management at the source (Wassie et al., 2022).

2.4.3 Labelling:

Medical waste in red biohazard bags must be labeled with the phrase "Biohazards Waste" or
the international biohazard symbol and the term "Biohazard" (Bala & Narwal, 2013). Medical
waste bags (yellow bags) are used to collect COVID-19 medical waste, which is subsequently
labeled as "COVID-19 medical waste". These yellow bags will be placed in the COVID-19

collecting bins, which are clearly marked and securely locked (Agamuthu & Barasarathi, 2021).

2.4.4 \Waste Storage:
Medical waste must be collected daily to the area where the larger containers are stored to avoid
accumulation and degradation before being removed to the central storage area (Almuneef &

Memish, 2003).

The most important takeaway from the medical waste management experience and lessons
learned in Wuhan during the COVID-19 outbreak is the development of a complete disposal
method that involves a combination of centralized and onsite emergency medical waste

disposal. This caused the city's districts to use emergency equipment for medical waste disposal.
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Including incineration apparatus, mobile treatment equipment, residential incinerator furnaces,
and industrial kilns. Besides proper storage and reserved capacity of medical waste treatment
facilities, which can prevent the piling-up of waste generated during an emergency such as
COVID-19, it is critical to have adequate storage and reserved capacity of medical waste

treatment facilities (Singh et al., 2020).

COVID-19 waste must be treated on the same day it is collected. Daily sanitization with 1
percent sodium hypochlorite is required for vehicles, trolleys, and storage rooms. The COVID-

19 tracking app should be updated and reported daily (Capoor & Parida, 2021).

2.4.5 Waste Transportation:

Medical waste is transported in two ways: from the source of generation to an onsite treatment
or disposal facility and from the start of generation to an onsite temporary storage facility
(Mhady et al., 2019). Due to the COVID-19 pandemic, medical waste production in Wuhan
increased dramatically, significantly increasing demand for medical waste transportation.
During this time, transportation turnover was around 5-10 times higher than on ordinary days

in 2019. (Chen et al., 2021).

The most common mode of transportation to the central store is a wheelie bin or trolley. Wheelie
bins or trolleys should be simple to load and unload, have no sharp corners that could damage
waste bags or containers, and be easy to clean. They should ideally be labeled with the
appropriate coding color (Bala & Narwal, 2013). Every day, the vehicle and means of
transportation must be cleaned. From the collection site to the treatment center, conveyance
should always be adequately recorded, and all vehicles should have a consignment notice

(Chuks et al., 2013).
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2.4.6 Waste Treatment and Disposal:

The standard treatment and disposal methods in developing countries in biomedical waste
management include autoclaves, microwave systems, incineration, and chemical disinfection.
(Diaz et al., 2005). Infectious waste treatment refers to the procedure, method, and technique
that alters the biological composition of biomedical waste to make it non-infectious (Oke et al.,

2011).

Figure 2. 1: Medical waste management practices

2.5 Knowledge, Attitudes, and Practices:

Knowledge, attitude, and practice (KAP) studies try to gather information on what a particular
population knows, believes, and does relating to a specific subject. Some KAP research on

biomedical waste management has been conducted (Tabash et al., 2016).

Excessive facility waste has threatened public health and the environment since the discovery
of the coronavirus disease 2019 (COVID-19). Inadequate BMW control could exacerbate the

spread of COVID-19 among healthcare workers and waste managers (Alshahrani et al., 2021).
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Identifying gaps and boosting ongoing preventative initiatives require assessing public
awareness. As a result, the goal of knowledge, attitudes, and practices (KAP) regarding

COVID-19 during the pandemic spike (Al-Hanawi et al., 2020).

Healthcare Workers’ (HCW) attitudes and behaviors may be influenced by disease knowledge,
and incorrect attitudes and practices directly increase the risk of infection. Understanding HCW
knowledge, attitudes, practices (KAPs), and potential risk factors helps predict planned

behavior outcomes.

Because HCWs are frontline workers in the COVID-19 crisis, they are at a higher risk of
contamination due to their direct interaction with patients and specimens. Biomedical Waste
management is critical in this pandemic situation. As a result, HCWs must understand correct
BMW handling, infection control, and illness transmission prevention. The current study
recommends a high degree of expertise incorrect PPE management. Research findings highlight
the need for ongoing training in symposia, seminars, and workshops led by BMW management
to enhance awareness among HCWs in all healthcare settings. Considering the nature of BMW

management, standard rules should be revised continuously (Dalui et al., 2021).

Some countries had previously struggled with poor medical waste management and have now
been hit hard by an unexpectedly large volume of biomedical waste due to the new pandemic

(McEachan et al., 2016).

The goal of this study is to look at KAPs among HCWs who have been infected with COVID-
19. Suppose HCWs' KAPs about the virus and the factors influencing their attitudes and
behaviors can be discovered early in the pandemic. In that case, this information can be used to
improve relevant training and policies during the outbreak and help HCWs prioritize protection

and avoid occupational exposure (Zhang et al., 2020).
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2.6 KAP model:

2.6.1 History of KAP:

The Bandura, Albert, 1977 and Roger, 1983 theories of diffusion of invention and learning are
the foundation for the KAP model process. Roger, 1983 asserts that individuals within a social
system follow four stages before accepting innovation. Learning, persuasion, decision-making,
and confirmation are the stages. Furthermore, according to Bandura, Albert, 1977
the environment can be used to teach people how to behave. The theory of planned behavior,
developed by (AJZEN, 1991), offers a framework for comprehending the connection between
behavioral intention and functional attitudes and is another viewpoint used to evaluate behavior
changes(Liao et al., 2022).

Researchers frequently use the KAP model, first developed in the 1950s, when investigating
the cognitive components of food handling. According to the theory, if people who handle food
have the necessary knowledge and positive attitudes, they will adopt proper food safety

measures(Bas et al., 2006).
2.6.2 Important of the KAP model:

According to the KAP model, knowledge influences an individual's attitude positively, and

attitude impacts practices or behavior (Kwol et al., 2020).

Knowledge, attitude, and practice comprise the three elements that constitute KAP. These
studies are a good tool for evaluating the way healthcare is delivered. KAP studies are quick,
measurable, and simple to understand. These investigations assist as a valuable survey

approach (Launiala, 1970).

The advantage of the Knowledge-Attitude-Practice Model survey are easy to implement
(Bano et al., 2013). The results of this method are generally simple to apply (Launiala, 2009).
A logical approach for health education is the KAP model. The KAP is based on the concept

that an improvement in personal knowledge will affect changing behavior(Hou, 2014).
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Figure (2. 2): Knowledge, Attitudes and Practice model (Bano et al., 2013).

2.7 Previous Studies:

The impact of improper medical waste management on public health and the environment is
alarming in developing countries (Liu et al., 2015). Medical wastes are infectious materials that
may pose a public health risk (Hong et al., 2018). Medical practices generate these wastes from
the diagnosis, treatments, immunization of disease, medical laboratory tests, and biological

research (llyas et al., 2020).

The rapid increase of medical waste becomes evident in the outbreak of epidemic diseases,
possibly leading to a global crisis. A study conducted on the medical waste of Wuhan, China,
in 2020 revealed a new program aimed at identifying transport strategies for the effective
management of the increasing medical waste of the 2019 Coronavirus outbreak and reverse

logistics network design for effective management of medical waste (Yu et al., 2020).

A study in Batu Pahat and Taiping, Malaysia, included that healthcare institutions, hospitals,
and surgical centers in 2010 - 2014 aimed to demonstrate a mechanism for dealing with medical

waste to prevent its impacts on human health and the environment. It also showed the problems
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facing these institutions' management and clarified the shortcomings in storing, separating and

using some tools (Omar et al., 2012).

In 2012, a study addressing the primary healthcare centers in Sdo Paulo city in Brazil revealed
many improvements after implementing a medical waste management plan compared to the
first situation prevailing one year ago. The upgrades included training, legal requirements, and

better biosafety condition (Moreira & Gunther, 2013).

Previous studies employ different types of sampling strategies and data collection techniques.
A qualitative study conducted in Bangladesh showed a design survey of medical waste
management. Also, the researcher assessed the occupational and environmental safety
associated with medical waste disposal. The results show they lacked management, education,

and training and correctly controlled internal storage (Patwary, O'Hare, & Sarker, 2011).

In 2008, a study that was presented on the medical waste of Tehran identified the characteristics
of solid waste generated in hospitals and reported on the current state of medical waste
management to provide a framework for the safe management of waste in these hospitals. The
result showed heterogeneous medical wastes, and transferring of medical waste to temporary

stations was done manually (Dehghani et al., 2008).

A study conducted in the southern part of Jordan assesses medical waste management. It shows
that there are no specific ways to deal with and dispose of waste, starting with the personnel
responsible for collecting the waste and passing it through to those transporting it to the disposal

site (Bdour et al., 2007).

Healthcare waste management needs three technical, financial, and human resources in low and
middle-income countries. In 2016, a study in Gaza Strip, Palestine, assessed healthcare

management during the humanitarian crisis. The results showed a lack of definitions and
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regulations. Indeed 75% of untreated hazardous wastes and limited data were based on

decisions, strategies, and coordination (Caniato et al., 2016b).

According to Sarsour et al. (2014), healthcare facilities and hospitals have inappropriate
management for biomedical waste in Gaza; Only the sharp wastes were segregated in special
boxes, but the other hazarded and medical wastes were disposed of with domestic waste. Also,
there was a lack of training courses on handling medical waste and management (Sarsour et al.,

2014b).

Few previous studies investigated medical waste management in West Bank. Yet, no study
tackled the issue in the southern West Bank. Khatib (2006) found insufficient separation, no
regulations, and inadequate waste treatment. The study showed a lack of personnel training and
no special landfills for hazardous wastes (I. A. Al-Khatib & Khatib, 2006). Alkatib and Sato
(2009) studied solid healthcare waste management in healthcare centers in West Bank; they
found that the practices of healthcare centers do not meet the standards. There should be
improved healthcare facilities by implementing a national policy (Issam A. Al-Khatib & Sato,
2009). A third study was conducted in Nablus, which assessed healthcare waste management
in four hospitals and estimated the occurrence of hepatitis B among the cleaning personnel
working. A lack of awareness about medical waste management and proper systems has been
found since 1999 (Issam A Al-Khatib et al., 2009). Finally, a study analyzed and evaluated
medical waste management in Jenin's district in 2019. This study showed that the most
hazardous wastes known to threaten human health are healthcare waste; this waste affects
humans and the environment, so medical waste is controlled according to regulations
recommended by World Health Organization. The results indicate a need to activate and enforce
medical waste laws. The generation of healthcare hazardous waste rate ranges from 0.54 to 1.82
kg/bed/day in all hospitals, there was no established waste segregation, and it the finally

disposed of in a centralized municipal healthy landfill (Issam A. Al-Khatib et al., 2020a).
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2.8 KAP Previous Research studies:

Alshahrani et al., 2021, assessed the KAP (Knowledge, Attitude, and Practice) of the healthcare
professionals who dealt with biological waste, particularly COVID-19, and its treatment in a
study conducted in the Aseer Region of Saudi Arabia. This study suggests the concerned
governments and local administrative levels fully implement the prescribed policies
prescribed fully to improve overall BMW segregation and management in daily activities,

which will be extremely helpful even after the pandemic.

Understanding COVID-19 awareness at this significant point is crucial for facilitating the
management of the COVID-19 outbreak in India. Mehrotra et al., 2021, a study was conducted

because it was believed prudent to assess the level of healthcare workers' current knowledge.

Another study in Henan examined the knowledge, behaviors, and attitudes of healthcare
workers (HCWSs) about the 2019 coronavirus disease (COVID-19). Along with awareness level,
other risk factors that affected HCWSs' attitudes and practices with COVID-19 included work
experience and job category. HCWs must be protected from risks associated with their job
category, work experience, working hours, level of education, and frontline HCWs (Zhang et

al., 2020).

Mugabi et al., 2018 studied the medical waste management knowledge, attitudes, and practices
of the healthcare workers (HCWSs) at Tertiary Hospitals in Botswana were potential for
improvement because of access to waste disposal sites and the availability of personal
protective equipment. To improve compliance, HCWs should receive ongoing training on

medical waste management, focusing on regulatory obligations.

A cross-sectional study in the Kingdom of Saudi Arabia investigates the knowledge, attitude,

and practice toward COVID-19 among the public; the results of this study showed that men

23



have less knowledge, less optimistic attitudes, and less good practice toward COVID-19 than

women (Al-Hanawi et al., 2020).

The study in Al-Ahsa aimed to assess healthcare workers' knowledge, attitudes, and practices
of biological waste management during the COVID-19 crisis. All HCPs must undergo thorough
training on BMW treatment during this pandemic to stop the transmission of infection (Jalal et

al., 2021).

2.9 Operational definition

Operational definition of waste management: Waste management refers to the process of
collecting, transporting, processing, recycling, and disposing of waste materials generated by
human activities efficiently and sustainably to reduce their negative impact on the

environment and public health (WHO, 2017).

Knowledge of waste management: This refers to the understanding of the principles and
practices involved in waste management, including the different types of waste, their sources,
and how they can be effectively managed. It also includes knowledge of relevant laws,

regulations, and practices for waste management.

The practice of waste management refers to implementing waste management principles and
practices in real-world settings. This involves the application of knowledge to effectively
manage waste, including strategies for waste reduction, reuse, recycling, and disposal. It also

consists of using appropriate technologies and tools for waste management.

The attitudes toward medical waste management refer to individual or collective values,
beliefs, and perceptions toward waste management. A positive attitude toward waste
management involves recognizing the importance of proper waste management practices for

the environment and public health and being willing to take action to reduce waste and
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promote sustainability. It also involves a willingness to learn and adopt new waste

management practices and technologies.
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CHAPTER THREE
Methodology

3.1 Introduction:

This research aimed to evaluate the knowledge, attitudes, and practice related to biomedical
waste management among healthcare workers during the COVID-19 pandemic in healthcare
sectors in the southern west bank of Palestine. A descriptive cross-sectional quantitative study
was adopted in this research as it suits achieving the objectives of this research. It investigates
a convenient sample of hospital employees to collect data. This chapter covers the population,
sample size, sampling procedures, and research methods. It identifies the research tools,
describes the questionnaire used, and then concludes by presenting the employed statistical tests

used to analyze data.

3.2 Population and sample

3.2.1 Population

According to the Annual Statistical Report of the Palestinian Ministry of Health, 2617
employees served in hospitals of the southern West Bank in 2021 (Health, 2021). They
represent the estimated population of this study during the data-collecting period, Table 3.1.
The annual statistical report of the Palestinian Ministry of Health provides related information
on operating Palestinian hospitals. Table (3.1) lists the names of the 15 hospitals in the south of

the West Bank (Bethlehem and Hebron) (Health, 2021).

3.2.2 Sample
A convenient sample (healthcare workers) was drawn from healthcare workers in hospitals
operating in the Southern West Bank, particularly Hebron and Bethlehem districts (Table 3.1).

Doctors, nurses, pharmacists, laboratory technicians, cleaning staff, and administrative
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(infection control manager), males and females, are targeted. The selected hospitals include the

three major types of healthcare providers in Palestine: governmental hospitals such as Alia

Hospital, private hospitals such as Al Mezan, and NGO hospitals such as Alahi Hospital.

The 213 questionnaires were distributed to healthcare staff. The average response rate was

70.42% (148 responses were received and analyzed). Of which 77.7% of health professionals

were from Hebron, 22.3% were from Bethlehem.

Table (3.1): Population characteristics of the study: Distribution of hospitals in the Southern
West Bank according to ownership, location, number of beds, and number of employees.

No. Hospital name Owner Governorate | Beds | Employees
1 | Dora governmental hospital Governmental Hebron 62 153
2 Het_>ron governmental hospital Governmental Hebron 283 549

(Alia)
3 | Al Ahli hospital NGO Hebron 198 430
4 | Al Mezan hospital Private Hebron 70 198
5 | Mohammad Ali Al Mohtaseb Private Hebron 41 127
6 Yatta (Abu Al Hassan Al Private Hebron 77 25
Kassem)
Red crescent hospital for
7 | children and maternity PRCS NGO Hebron 72 40
Hebron
Bethlehem Mental hospital Governmental | Bethlehem 140 122
Yamama Hospital Private Bethlehem 25 23
10 | Bet Jala governmental hospital | Governmental | Bethlehem 135 397
11 | Holy Family Hospital NGO Bethlehem 63 150
12 | Caritas Hospital NGO Bethlehem 84 218
13 | Shepherds Field Hospital NGO Bethlehem 15 25
14 Al D'b§ hospital for surgery and Private Bethlehem 10 20
maternity
Bethlenem Arab Society for
15 Rehabilitation hospital NGO Bethlehem % 140
1370 2617

Source: Annual report of the Palestinian Ministry of Health in 2021 (Health, 2021)
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3.2.3 Sampling method

According to the annual report of MoH (2021), 15 hospitals are working in the southern West
Bank. Letters and information sheets were written and sent to the administration of those nine
hospitals (Hospitals receiving COVID-19 cases) asking their permission to allow the researcher
to distribute the study questionnaire to the healthcare staff. Table (3.3) contains the names of

hospitals that participated in the research.

Table (3.2): The Southern West Bank hospitals which participated in the research

No. Hospital name Territory
Governmental Hospitals

1 Dura Hospital Hebron

2 Hebron governmental hospital Hebron

3 Al Mohtaseb Hospital Hebron

4 Bet Jala governmental hospital Bethlehem
NGOs Hospitals

5 Al Ahli hospital Hebron

6 Red crescent hospital for children and maternity Hebron

7 Holy Family Hospital Bethlehem
Private Hospitals

8 Al Mezan hospital Hebron

9 Yamama Hospital Bethlehem

Purposively the nine hospitals (Table 3.2), Hospitals were targeted to collect data. A convenient

sample was selected from the targeted hospitals.

Table 3.4 contains data indicating that most survey respondents are nurses, followed by
physicians. A smaller percentage of respondents also work in administrative (infection control
managers). The "Other/To be determined” category represents lab technicians and Hospital

cleaners.
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Table (3.3) Job Description of Respondents

Valid Cumulative
Frequency | Percent | Percent Percent

Valid  Physician 41 27.7 28.1 28.1
Nurse 76 514 52.1 80.1
Administrative 11 7.4 7.5 87.7
other\determine 18 12.2 12.3 100.0
Total 146 98.6 100.0

Missing System 2 1.4

Total 148 100.0

3.3 Questionnaire Design

The questionnaire includes the sociodemographic characteristics of the respondents in a section
and the other three sections to score respondents on three measures. They are (1) the Practice
section, (2) the Attitude section, and (3) the Knowledge section. An Arabic-English version
was printed and distributed (i.e., every item was written in English and Arabic). The initial step
was to get the expert feedback of five healthcare workers by answering the questions for
possible improvements (Prof. Dr., Water, and Environmental Engineering, A hospital
emergency manager, a Doctor in the Ministry of Health, a Lab Technologist, a Pharmacist)

(Appendix 1).

Two translators reviewed the questionnaire, and an Arabic language specialist corrected the
Arabic version. Whereas the first translator transformed the questionnaire's language from
English to Arabic, another translator revised the translation and made minor changes. After that,

an Arabic specialist reviewed it.

The questionnaire builds on the literature review. The practice section contained 14 questions,
and the healthcare staff filled the questionnaire directly, with the option "always, sometimes,

never." Their scores are then coded during the data entry phase. According to Dalui et al., 2022
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during the COVID-19 pandemic, an observation questionnaire was built to assess the practice
(Dalui et al., 2021). This thesis adopted nine questions out of 10 from the Dalui et al. 2022
questionnaire to measure practices. Finally, another set of 5 questions was added to suit the

current Palestinian context.

The scale "always, sometimes, never" describes the participants' behavior in their work place.

The Attitude section contained 20 questions, and the responses were measured on the 5-Likert
scale of "strongly agree, agree, neutral, disagree, and strongly disagree," which were scored as

5,4, 3, 2, and 1, respectively.

A technique for measuring attitudes used different suite Likert (Salkind, 2012).

Mannocci et al. (2020) contacted a systematic review of reliable and valid tools to assess
healthcare workers' knowledge, attitude, and practice regarding biomedical waste management,
including 19 original research studies from two databases, PubMed and Scopus. Newcastle -
Ottawa scale was used to assess these studies. Overall 14 questionnaires were designed in Asia;
one was elaborated in Gaza, Palestine (Mannocci et al., 2020). Tabash et al. (2016) developed
a questionnaire building on the World Health Organization guidelines for safe healthcare waste
management and US Environmental Protection Agency. Among 21 questions used, 12
questions were in the attitude section. The rest of the eight questions dealing with healthcare
professionals’ attitudes towards the COVID-19 pandemic biomedical waste was shown by Dalui

et al. 2021 (Dalui et al., 2021).

Fourteen questions were used to assess knowledge of BMW management. This research adopts
the 14 questions from two previous studies, Ali et al. (2017) and Sangkham (2020). The
information for answering the eight knowledge-based questions was taken from Ali et al., 2017.

This paper shows a mini-review that gives and illustrates the knowledge of hospital waste
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management (segregation, collection, storage, transportation, and disposal practices) in

developing countries.

The COVID-19 pandemic was the focus of six questions in the knowledge section, and the
information for the answers was adopted from the research paper of Sangkham (2020). Medical
waste increased during the COVID-19 pandemic, necessitating control and prevention. The
paper estimates the amount of medical waste generated during the pandemic to motivate waste

management to create solutions to waste disposal's detrimental environmental impact.

The knowledge questionnaire section asks for a response of "true, false, and don't know"; each
question had one correct option. A correct answer to the structured question received a score of
one, while an incorrect one received a score of zero. For analysis, the entire knowledge score
was summed and computed. The interpretation was scored as follows: excellent knowledge

(from 75% to 100%), good knowledge (from 50% to 74%), and poor knowledge (below 50%).

It is more information to scale knowledge as a continuous variable (grades 1-100), then for

analysis grouping is possible.

To sum up, the collected data comprises item scores and will be treated during the analysis as
follows:

-Sociodemographic: nominal data

-Practice Section: ordinal, Likert scale (1-3 frequency)

-Attitude section: Ordinal, Likert scale (1-5 importance)

-Knowledge section: an internal score to assess the level of knowledge (0-1-2)
3.4 Sampling Selection

The thesis targets healthcare workers of 9 hospitals serving (operating)in the Southern West

Bank. The Palestinian Ministry of Health provided permission, and the hospital's administration
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assisted in making the data collection procedure easier. The survey included ten hospitals. Each
hospital's data collection took two days.
This study investigates a convenient sample that includes healthcare workers such as doctors,

nurses, pharmacists, laboratory technicians, cleaning staff, and infection control managers. The workers
in contact with COVID-19 patients were highly recommended to respond. Hospitals were chosen to

cover Palestinian healthcare workers in governmental, NGO-operated, and private hospitals.

3.5 Data analysis

Data collection used a convenient sample method. Selecting respondent from the targeted
hospitals helps prevent bias in the selection process. This means that all hospitals in the target
population have an equal chance of being selected, and the sample is more likely to represent

the entire hospital population.

Table (3.4) shows the distribution of respondents in the study based on hospitals. The data
includes the name of the hospital, the number of questionnaires distributed, the number of

questionnaires received, and the date of acceptance.

Based on the data, it appears that all hospitals in the study had some level of despondency. Al
Ahli Hospital reported the highest number of despondences; only two responses were reported

by Holy Family Hospital (APPENDIX 2).

Before beginning, approval from the hospital administration and MoH was requested to conduct
the study. The hospital and the respondents were informed that the survey was only necessary
for academic requirements and that, as such, the data collected would be treated with strict

confidentiality.
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Table (3.4) Sample number of responses in Southern West Bank hospitals

Hospital name Dlst_rlbute_d Rec_elved_ Date
questionnaires | Questionnaire
Dura Hospital 19 15 22/6/2022
Hebron Govgrnmental o5 20 (12-19)/6/2022
Hospital
Al Mohtaseb Hospital 30 26 14/6/2022
Bet Jala governmental
hospital 20 15 23/6/2022
Al Ahli hospital 30 29 (5-9)/6/2022
Red crescent hospital for
Children and Maternity 35 20 13/6/2022
Holy Family Hospital 2 2 10/6/2022
Al Mezan hospital 29 15 20/6/2022
Yamama Hospital 23 6 25/6/2022
Total 213 148

For data entry and analysis, the SPSS software was used. After gathering and reviewing the
completed questionnaires. The second step involved coding the completed questionnaires using
the computer program SPSS version 22.0 before entering the coded questionnaires into the

computer. The variables were numerical coding.

In the following step, descriptive statistics were used in statistical analysis. In addition, present
the raw data descriptive analysis was also used present the raw data in a form that makes it
easier to be understood and interpreted. In this study, a descriptive statistics test was used to

obtain the percentages of the data. Analysis of the knowledge part using both Excel and SPSS.
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CHAPTER FOUR

Results and Discussion

4.1 Introduction:

The questionnaire addresses Healthcare Workers' (HCW) knowledge, attitudes, and practice
regarding Medical Waste Management (MWM). Part of the questionnaire focuses on practices
during the COVID-19 pandemic, such as the regular collection of waste from patients infected
with COVID-19 and the prevention of contamination while handling items of COVID-19

patients.

The 213 questionnaires were distributed, and the study participants completed 148
guestionnaires. The sample includes medical and non-medical employees in hospitals operating
in the Southern West Bank. The selected hospitals represent Palestine's three major types of

hospital services providers (governmental hospitals, private hospitals, and NGO hospitals).

4.2 Results

4.2.1 Sociodemographic characteristics

The distribution of respondents according to sociodemographic variables is shown in Table
(4.1). The statistics of demographic data of HCWs included age, gender, job description,
experience (years), location, type of hospital, and work at the COVID-19 department before,

suspected/diagnosed COVID-19 before, and vaccination against COVID-19.

Out of 148 HCWs, 79 (53.7%) participants were female. Of most participants, 93(64.8%) were
under 30 years old. Regarding the job status of the respondents, 76 (52.1%) were nurses,

41(28.1%) were doctors, 15 (7.5%) were administrative, and 18 (12.3%) were in other jobs.
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Furthermore, 82 (56.9%) HCWs had less than five years of experience. The majority of
participants were from Hebron 115 (77.7%). Concerning the type of hospital, 84 (56.8%) of the
participants worked in a government hospital. About 45.1% of participants worked in the
COVID-19 department, and 90(61.7%) had been diagnosed with COVID-19 before. Only

13(9%) did not have the COVID-19 vaccine.

Table (4.1) Sociodemographic characteristics of respondents

Attribute Groups Freq(trjsncy Pe(zze):nt
Sex Male 68 46.3
Female 79 53.7
Age < 30 years 93 63.7
> 30 years 55 36.3
Job description Physician 41 28.1
Nurse 76 52.1
Administrative 12 7.5
other\determine 19 12.3
Experience (years) | <5 year 84 56.9
> 5 years 64 43.1
Territory
Hebron 115 77.7
Bethlehem 33 22.3
Type of hospital Governmental 84 56.8
NGO 13 8.8
Private 51 34.5
Work at COVID-19 | Yes 67 43.9
Department No 81 53.4
Suspected/diagnosed | Yes 91 61.7
COVID-19 No 57 38.4
Vaccine COVID-19 | One dose 30 20
Two doses 72 49
Three doses 33 22
No 13 9
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4.2.2 HCW!'s Practices in BMW
The practice patterns of healthcare workers (HCWSs) in biomedical waste (BMW) management
are shown in Table 4.2. Most HCWs (118 out of 148 respondents) follow the Palestinian

Ministry of Health guidelines for biomedical waste management BMW.

While treating COVID-19 patients, 125 (84.5%) respondents followed the infection control
protocol. The majority of HCWs occasionally ditched all PPE while managing BMWs (76.4%),
and sometimes the HCWs use personal protective equipment (PPE) while handling biomedical
wastes (18.9%). When disposing of BMW, 95 (64.2%) of the HCWs follow the color-coding
of containers based on the type of waste.103 participants (69.6%) always follow the guidelines
for separating the waste into non-hazardous, hazardous, and sharp waste. In addition, 41.2% of
the study participant always kept BMW records. 209 (54.4%) HCWs were always cautious, and
127(85.8%) HCWs constantly avoided contamination when handling COVID-19 patients' and

non-COVID-19 patients' objects.

Most of the HCWs (45.3%) sometimes join BMW training workshops. At the generation point,
about 76 (51.4%) HCWs always separate the BMW. Furthermore, 96(64.9%) HCWs "always"
regularly collect waste from COVID-19-infected patients. Only 10 (or 6.8%) HCWSs never
replace full or immediate waste bags. 80 (54.1%) HCWs keep their BMWs in rooms specially

designed for storage.

These descriptive statistics describe the responses of 148 individuals to various questions
related to infection control policies and practices, with the valid number of responses being 126
(some respondents may not have answered all questions). Each question was answered on a
scale of 1 to 3, with 1 indicating less likelihood of adherence to the policy/practice and 3
indicating a higher likelihood of compliance. These statistics provide a summary of the

distribution of responses to each question. The mean indicates the average level of adherence
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to each policy/practice, while the standard deviation indicates the variability of responses
around the mean. The minimum and maximum values indicate the range of responses observed

for each question.

Overall, there is a good level of committed practices that is seen of mean >2, however few
items. Show lower mean, such as “Attending training,” while other dimensions show a
relatively high standard direction. These variances shed light on a need for better training to

align and reduce these references.
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Table 4.2: The practice of healthcare workers in biomedical waste management (n=148)

) Always | Sometimes | Never | Missing
Practices / Statement
n (%) n (%) n (%) | n (%)
1 | follow the health ministry guidelines for 118 25 5
biomedical waste management (BMW). 79.7% 16.9% 3.4% 0
5 | adhere to the infection control policy while 125 17 4 2
handling COVID-19 patients. 84.5% 11.5% 27% | 1.4%
3 I am using personal protective equipment 113 28 6 1
(PPE) while handling biomedical waste. 76.4% 18.9% 41% | 0.7%
4 I discard all personal protective equipment after 123 20 5 0
handling biomedical wastes. 83.1% 13.5% 3.4%
5 | follow proper hand hygiene before and after 115 28 4 1
every procedure frequently. 77.7% 18.9% 27% | 0.7%
I am fo_llowing the color-coding of cor)taine_rs 95 40 13
6 gcl\(jlo\/r\(/jmg to the type of waste while disposing of 64.20 27% 8.8% 0
| follow policies separating BMW (non-
7 | hazardous, hazardous, and sharp waste 103 33 J 3
segregation). 69.6% 22.3% 6.1% 2%
8 I am maintaining BMW records. 61 51 25 11
41.2% 34.5% 16.9% | 7.4%
_I am preventing contam_ination while handling 197 19 5
9 geom\jlg‘_%?vm-m patients and other non- 85.8% 12 8% 1.4% 0
10 | am attending training workshops about BWM. 40 67 41 0
27% 45.3% 27.7%
11 | segregate the BMW at the generation point. 76 53 16 3
51.4% 35.8% 10.8% 2%
12 I _regularly collect waste from patients infected 96 35 15 2
with COVID-19. 64.9% 23.6% 10.1% | 1.4%
13 I replace immediate of full waste bags. 97 39 10 2
65.5% 26.4% 6.8% | 1.4%
14 | am storing the BMW in specially designed 80 35 29 4
rooms. 54.1% 23.6% 19.6% | 2.7%

n—number; %—percentage; BMW—biomedical waste; PPE—Personal protective equipment; COVID19.
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Table (4.3) Descriptive statistics of practice dimension of respondents

Practice statement N Mean Std. Deviation
Guidelines MOH 148 2.7635 49982
Adhere infection control 146 2.8288 44504
policy COVID-19

PPE while handling 147 2.7279 .53067
Discard PPE 148 2.7973 48036
Hand hygiene frequently 147 2.7551 49090
Color coding disposing 148 2.5541 .65240
Policies of segregation 145 2.6483 .59548
Maintaining BMW records | 137 2.2628 .75020
Preventing contamination | 148 2.8446 .39920
COVID-19

Attending training 148 1.9932 714228
Se_gregate at the generation | 145 2.4138 .68299
point

Regular collection of 146 2.5548 67498
COVID-19 waste

Replace full waste bags 146 2.5959 .61676
Storage BMW in special 144 2.3542 719745
rooms

Valid N (listwise) 126

Total Mean 2.5781

*Never 1, Sometimes 2, Always 3

4.2.3 Attitude towards BWM

The results show that 17 (85%) have a favorable attitude, and 3(15%) have an unfavorable
attitude toward BMW management. Table (4.4) shows 101(68.2%) HCWs strongly agree that
Biomedical waste management is an important issue. Approximately 39(26.5%) HCWSs agree

that Palestine has adequate legislation for the safe disposal of hazardous biomedical waste.
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However, 78(53.1%) strongly agree that Healthcare professionals should be more aware of
environmental issues. Only 20(13.5%) strongly disagree that hospital workers with waste
management receive adequate training. Most HCWs, 77(52.4%), strongly agree that a manual
for Biomedical waste management is necessary. However, 60(40.8%) strongly disagree that
each department or ward should keep records of biomedical waste generation. Approximately
70 (47.3%) HCWs strongly agree that the job description should include an item clarifying the
responsibility of managing medical waste for healthcare professionals, and 72(49.0%) strongly

agree that a responsible person should supervise the process of biomedical waste management.

The majority, 89(60.1%), strongly agreed that mishandling biomedical waste may be hazardous
to human health., However, 72(49.0%) strongly disagreed that healthcare waste has no negative

environmental impact.

Only 12 (8.2%) strongly disagree that the current methods of biomedical waste management
are appropriate. Most HCWs 65 (43.2%) strongly agreed that HCWs cooperate with specialized
healthcare waste committees. However, 32 (21.1%) strongly agree that segregating hospital
waste into different categories was time-consuming. 66 (49.6%) HCWs strongly agree that
proper BMW management enhances the quality assurance of the healthcare sector, and 63
(42.6%) strongly agree that Upgradation of knowledge on BMW management is mandatory.
Almost half of the HCWs, 74 (50.0%), felt and strongly agreed that infection control practices

help reduce the spread of COVID-19 infection in patients and healthcare workers.

Approximately 46 (30.8%) HCWs agree that during the preparation for the COVID-19
pandemic, the healthcare team received formal training. However, 46(30.8%) strongly agree
that washing hands before touching every patient minimizes the spread of COVID-19 infection,

and 66(45.2%) HCWs strongly agree that HCWs must wash their hands before touching every
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patient to reduce the spread of COVID-19 infection. 32(21.2%) HCWs strongly agree that the

Ministry of Health's instructions for dealing with medical waste are public and explicit.

Table (4.4): Attitude of the healthcare workers towards bio-medical waste management (n=148)

Statements Strongly | Disagree | Neutral | Agree | Strongly
Disagree agree
1 Biomedical waste management is an important 22 4 9 12 101
issue. (14.9%) (2.7%) (6.1%) (8.1%) (68.2%)
2 Palestine has adequate legislation dealing with the 14 24 41 39 30
safe disposal of hazardous biomedical waste. (9.5%) (15.6%) (27.9) (26.5%) | (20.4%)
3 Healthcare professionals should be more aware 14 6 12 38 78
of environmental issues. (9.5%) (4.1%) (8.2%) | (25.2%) | (53.1%)
4 The hospital staff involved with waste 20 25 38 39 26
management receive adequate training. (13.5%) (16.9%) | (25.7%) | (26.4%) | (17.6%)
5 The presence of a manual for Biomedical waste 14 8 13 35 77
management is a must. (9.5%) (5.4%) (8.8%) | (23.8%) (52.4%)
6 Each department or ward should keep records of 15 5 19 49 60
biomedical waste generation. (10.6%) (2.8%) (12.7%) | (33.1%) | (40.8%)
7 The job description should include an item 13 9 14 42 70
clarifying the responsibility of managing medical (8.8%) (6.1%) (9.5%) | (28.4%) | (47.3%)
waste for healthcare professionals.
8 A responsible person should supervise the process 15 9 8 44 72
of biomedical waste management. (9.7%) (6.2%) (5.5%) | (29.7%) | (49.0%)
9 Mishandling of Biomedical waste may be 15 9 10 25 89
hazardous to human health. (10.1%) (6.1%) (6.8%) | (16.9%) | (60.1%)
10 Healthcare waste has no negative impact on the 72 14 10 29 23
environment. * (49.0%) (9.7%) (6.9%) | (19.3%) | (15.2%)
11 Current methods of biomedical waste 12 28 42 36 30
management are appropriate (8.2%) (19.0%) (27.9%) | (24.5%) (20.4%)
12 You are willing to cooperate with healthcare 9 8 23 43 65
waste specialized committees. (6.2%) (5.5%) (15.8%) | (28.8%) | (43.2%)
13 Segregation of hospital waste into different 10 28 42 36 32
categories is time-consuming. * (6.8%) (19.0%) (28.6) | (24.5%) | (21.1%)
14 Proper BMW management enhances the quality 16 9 13 44 66
assurance of the healthcare sector. (10.8%) (6.1%) (8.8%) | (29.7%) | (49.6%)
15 | Upgradation of knowledge on BMW management 10 9 15 51 63
is mandatory. (6.8%) (6.1%) (10.1%) | (34.5%) | (42.6%)
16 Infection control practices help reduce the spread 14 22 32 33 74
of COVID-19 infection in patients and healthcare (9.5%) (3.4%) (14.9%) | (21.6%) (50.0%)
workers.
17 I have a very low risk of acquiring COVID-19 27 27 34 37 21
infection from my patients. (18.5%) (18.5%) | (23.3%) | (25.3%) | (14.4%)
18 | While preparing for the COVID-19 pandemic, the 17 13 40 46 32
healthcare team received formal training. (11.6%) (8.9%) (27.4%) | (30.8%) | (21.2%)
19 I wash my hands before touching every patient to 14 6 17 66
minimize the spread of COVID-19 infection. (8.9%) (4.1%) (11.6%) | (30.8%) | (45.2%)
20 | The Ministry of Health's instructions for dealing 12 14 28 37 57
with medical waste are public and clear. (8.2%) (9.5%) (19.0%) | (25.2%) | (38.1%)

n—number; %—percentage; BMW—biomedical waste; PPE—Personal protective equipment; COVID-19.
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Table 4.5: Descriptive statistics of attitude dimension of respondents

Attitude statement Mean | Std. Deviation
Important issue 41216 1.47959
Palestine Adequate legislation 3.3265 1.23401
Aware of environmental issues 4.0816 1.2795
Adequate training 3.1757 1.28686
The manual is a must 4.381 4.40008
Keep records 3.9085 1.2655
Job description 3.9932 1.26972
Supervise the process 4.0207 1.29351
Mishandling is hazardous to human health 4.1081 1.35091
No negative impact (environment) 2.4207 1.59282
Current methods are appropriate 3.2993 1.22427
Cooperate with specialized committees 3.9863 1.17436
Segregation is time-consuming 3.3401 1.20215
Proper BMW management enhances the quality assurance | 3.9122 1.32444
Proper BMW is mandatory 4 1.17803
Reduce the spread of COVID-19 4 1.28745
Risk of acquiring COVID-19 3.2055 2.81111
Formal training COVID19 W 3411 1.24663
Wash hands to minimize the spread of COVID-19 4.3219 4.40052
MOH instructions are public and clear 3.7551 1.27994
Total mean 3.73845
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Table (4.5) displays the respondents’ descriptive statistics of attitude dimensions. The mean
values indicate the average ratings given by the respondents, while the standard deviations

provide a measure of variability in the responses.

Looking at the mean values, it is evident that the respondents generally perceive specific
issues as important. For instance, the attitude statement "Important issue" has a relatively high
mean of 4.1216, indicating that the respondents consider it significant. Similarly, attitudes
about environmental issues (Mean = 4.0816) and the importance of adequate legislation in

Palestine (Mean = 3.3265) also received relatively positive ratings.

On the other hand, the attitude statement "No negative impact environment" received a
relatively lower mean rating of 2.4207, suggesting that the respondents had a less favorable

perception regarding the absence of negative environmental impact.

The standard deviations provide insight into the variability of responses. For example, the
attitude statement "Manual is a must™ has a high standard deviation of 4.40008, indicating a
wide range of opinions among the respondents. Similarly, "Wash hands minimize the spread
of COVID-19" and "Keep records" also have high standard deviations, suggesting

considerable variability in respondents' attitudes towards these statements.

Overall, the total mean of 3.7 indicates moderate agreement or neutrality among the
respondents regarding the attitude dimensions included in the table. It is essential to consider
both the mean values and the standard deviations to understand the attitudes expressed by the

respondents.
4.2.4 Knowledge of BMW

Based on the given data, Table (4.6) shows that 51 respondents (34.5%) reported having
"excellent knowledge." Those with excellent knowledge levels score above 75% of correct
answers. Then, 84 respondents (56.8%) reported having "good knowledge." Those with good
knowledge scored above 50% and less than 75% of correct answers. Finally, 13 respondents
(8.8%) reported having "poor knowledge.” Those with poor knowledge levels score less than

50% of correct answers
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Overall, the majority of the respondents (91.3%) have good or excellent knowledge, while a

small percentage (8.8%) reported having poor knowledge.

The criteria used in the classification of the knowledge were excellent knowledge (from 75%

to 100%), good knowledge (from 50% to 74%), and poor knowledge (below 50%).

Table (4.6) Knowledge of healthcare workers about the bio-medical waste management

Frequency | Percent Valid Percent Cumulative Percent
Valid Excellent knowledge (from 75%-
51 34.5 34.5 34.5
100%)
Good knowledge (from 50%-74%) 84 56.8 56.8 91.2
Poor knowledge (below 50%) 13 8.8 8.8 100.0
Total 148] 100.0 100.0

4.2.5 Testing for the Hypotheses

The crosstab tests for significant differences across respondents' groups based on their
demographic characteristics concerning their knowledge of medical waste management. For
example, a significant difference was found between groups based on being vaccinated against
COVID-19 (y2 = 19.729, P =0.003) at a confidence level 0.05. This suggests that participants
who had received the COVID-19 vaccine are more likely to have higher levels of knowledge.
It is logical to think of individuals who received the vaccine as more aware of the infection

power of the coronavirus.
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Table (4.7): Differences of knowledge across healthcare worker groups based on their
demographic characteristics

Demographic Variables Excellent Good Poor ¥, P value
Sex Male 28 37 3 x2 =4.884
Female 22 47 10 P=.087
Age < 30 years 32 53 8 x2 =.094
>30 years 17 31 5 P=.954
Job description Physician 18 20 7 x2 =9.650
Nurse 20 48 4 P=.140
Administrative 3 8 0
other\determine 41 76 11
Experience (years) <5 year 26 47 9 x2 =1.106
>5 year 23 35 4 P=0.575
Territory Hebron 39 65 11 x2 =408
Bethlehem 12 19 13 P=0.815
Type of hospital Governmental 36 4 11 x2 =8.710
NGO 4 7 P=0.06
Private 11 33
Work at COVID-19 Yes 25 37 x2 =3.240
Department before No 2 45 10 P=0.198
Suspected/diagnosed | Yes 33 49 x2 =1.989
COVID-19 before No 16 34 P=0.738
Vaccinated Yes 24 80 28 x2 =19.729
P=0.003
No 4 4 5

4.2.6 Analysis of the open question (Please write any comment you want to add to us)

The following points raised and may enhance procedures for managing medical waste during

and after the Corona pandemic:

1. Healthcare workers and government agencies must work together to handle medical

waste effectively. Collaboration can ensure that waste is correctly segregated,
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transported, and disposed of. That reduces health risks to the environment and the
general public.

Healthcare workers and waste management staff should receive adequate training on
efficient waste handling procedures (including proper use of personal protective
equipment (PPE) and waste segregation). Additionally, increasing public awareness
about the importance of good waste management can help prevent the spread of
infectious diseases and minimize environmental pollution.

Improving waste management infrastructure and capacity can help ensure the safe and
effective handling of medical waste during and after the pandemic. This can involve
investments in waste treatment facilities, transportation networks, and storage facilities.
An effective regulatory framework ensures that waste management practices are safe,
effective, and compliant with environmental and public health regulations. This can
include policies and regulations around waste segregation, treatment, transport, and
disposal.

Other points highlight the importance of proper handling and disposal of medical waste
to ensure the safety of healthcare workers and prevent the spread of infections. Bacteria
culture dishes contain dangerous types of bacteria that can be transmitted to hospital
workers, and unsafe disposal of sharps can lead to the transmission of diseases such as
hepatitis C.

Awareness sessions should be conducted for medical and nursing students about
medical waste before starting training in hospitals.

The Palestinian Ministry of Health regulates and oversees the appropriate treatment and
disposal of medical waste. The Ministry has established policies and rules for managing

medical waste, including the safe and responsible segregation, collection, storage,
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transportation, and disposal of medical waste. The guidelines also outline the various
types of medical waste and provide guidelines for their correct disposal.

The medical waste management and circulation system in Palestine focused on
protecting public health and the environment by minimizing the risks associated with
medical waste and promoting sustainable waste management practices (APPENDIX 4).
To prevent the spread of the virus during COVID-19, the Red Crescent Hospital in

Palestine implemented specific procedures and rules in 2021(APPENDIX 3).

4.3 Discussion

Effective BMW management must be used in the healthcare sector to protect public health from
environmental concerns. Many governmental organizations, including MOH, have established
guidelines for managing waste created during the treatment, detection, and isolation of COVID-
19 patients during this epidemic. It must be appropriately regulated to reduce the significant

risk of contamination and reinfection.

This study was conducted to assess the practices, attitudes, and knowledge of HCWs about

medical waste management in Southern West Bank Hospitals during the COVID-19 pandemic.

Knowledge:

Healthcare workers had adequate knowledge of COVID-19 and infection control procedures.
This is consistent with other studies findings that a high and moderate percentage of medical
professionals had the necessary knowledge 81.4% and 65.5%, respectively (Huynh et al., 2020;
Mehrotra et al.,, 2021) are more likely than the general public to become COVID-19-
contaminated because of their proximity to patients and specimens(Nguyen, 2020). HCWs

demonstrate an adequate understanding of all disease characteristics, including symptoms,
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diagnoses, treatments, and prevention methods. The results of this study show that more needs

to be done to increase healthcare professionals' general awareness of COVID-109.

In 10 hospitals in Henan, China, a cross-sectional study was conducted to examine the
knowledge, practices, and attitudes of healthcare professionals addressing the coronavirus
disease 2019 (COVID-19). In that study, 89% of HCPs had the required knowledge (Zhang et

al., 2020).

Attitude:

A survey study conducted at a tertiary hospital in Gaborone, Botswana to examine the
knowledge, attitudes, and practices of hospital staff regarding medical waste management
revealed significant agreement among the participants on the proper segregation of medical
waste to be carried out at the point of generation, with a mean score of 4.43 out of 5, and on the

color-coding system, with a mean score of 4 (Mugabi et al., 2018).

The National Referral Hospital conducted an observational cross-sectional study of BMW of
healthcare workers. The overall mean score for the knowledge questionnaire about BMW
management was 13.1+3.6. The results showed that 74.4% of participants were aware of
medical waste management, and 98.2% were aware of the importance of proper use of PPE

(Letho et al., 2021).

An observational study in a tertiary care teaching hospital provides a general overview of
biomedical waste management showing that 30-35% of the healthcare workers lacked practice

(Pandey et al., 2016).

According to Annapurna Parida & Kumar Tapas Bhowmik, 2019,68% of healthcare workers

know that waste segregation is the most crucial step in waste management.
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The cross-sectional observational study carried out in Al-Ahsa City in Saudi Arabia in 2021
showed that (79.3%) consistently adhered to MOH recommendations for managing BMW, and
(69.1%) HCPs assigned different-colored containers for BMW disposal to different types of

waste(Jalal et al., 2021).

Research at Bangalore's major hospitals indicated that 20% of nursing homes have a policy for
handling medical waste, despite the absence of committees for infection control and hospital

waste management(Chethana et al., 2014).

The results reported by (Al-Khatib, 2013; Sarsour et al., 2014b; Sattar, 2011), who studied the
attitude of healthcare staff toward medical waste management, generally were consistent with
the positive attitude toward 17 statements regarding biomedical waste management. Regarding
the neutral attitude toward biomedical waste management, this was also in line with prior
research carried out in Gaza in 2000, which showed that medical staff, particularly nurses, had

a neutral attitude toward medical waste management (Tabash et al., 2016).

Additionally, a comparative study in El-Mansoura, Egypt, discovered that nurses' attitudes
toward healthcare waste management were negative in the pre-test. Still, their scores improved

in the post-test and follow-up test to 99.3% and 96.2%, respectively (Tabash et al., 2016).

Practices:

This study was conducted to assess the practices, attitudes, and knowledge of HCWs about
medical waste management in Southern West Bank Hospitals during the COVID-19 pandemic.
In this study, the majority of the HCWSs 79.7% consistently followed the MOH guidelines for
managing BMW, and 64.2% of HCWs used color coding to separate different types of waste
when disposing of BMW. The proper use, care, and wearing of PPE must receive training for

every HCW. Research at Bangalore's major hospitals indicated that 20% of nursing homes have
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a policy for handling medical waste, despite the absence of committees for infection control

and hospital waste management (Chethana et al., 2014).

Environmental and public health protection are requirements for healthcare facilities. Many
governmental organizations, including local ministries, have released guidelines for waste
management produced during the treatment, diagnosis, and isolation of COVID-19 patients in
the wake of the new coronavirus (COVID-19) pandemic. Masks, gloves, and PPE pose the

danger of COVID-19 contamination if not handled properly.

Effective BMW management must be used in the healthcare sector to protect public health from
environmental concerns. Many governmental organizations, including MOH, have established
guidelines for managing waste created during the treatment, detection, and isolation of COVID-
19 patients during this epidemic. It must be appropriately regulated to reduce the significant

risk of contamination and reinfection.

A study on the knowledge, attitudes, and practices of healthcare workers in the Aseer Region
about BMW of COVID-19 revealed a lack of knowledge of the procedures and guidelines for

disposing of PPE (Alshahrani et al., 2021).

However, most individuals in the Al-Ahsa study adhered to the instructions for separating
BMW into non-hazardous, hazardous, and sharp waste, and 163 (63.7%) occasionally used and
occasionally removed all personal protective equipment while handling BMW. This is
according to the Knowledge, Practice, and Attitude assessment about Biomedical Waste

Management During the COVID-19 Crisis.

In the eastern region of Saudi Arabia, a study was performed to evaluate the attitudes, practices,
and knowledge among healthcare staff 34% had good knowledge, 25% had weak knowledge,

and 41% had excellent knowledge (Jalal et al., 2021).
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CHAPTER FIVE

Conclusion and Recommendations

5.1 Conclusion

Bio-Medical Waste Management is essential to consider in the COVID-19 pandemic situation.
Healthcare workers are on the front lines of the COVID-19 pandemic and are at a higher risk

of contamination due to their close contact with patients and specimens.

For effective infection control and to prevent the spread of disease, healthcare workers (HCWs)
must have adequately knowledgeable and skilled in handling biomedical waste (BMW). The
study emphasizes how important it is for HCWs to maintain a high level of knowledge when

handling personal protective equipment (PPE).

HCWs should effectively contribute to maintaining a safe and healthy environment by having
an in-depth knowledge of BMW management practices. BMW should treat carefully to reduce

the danger of infection and to protect healthcare workers, patients, and the general public.

Additionally, the study highlights the importance of HCWSs' adherence to recommended
practices for using PPE. The report also emphasizes how crucial it is for HCWs to follow
suggested procedures for utilizing PPE. In hospitals, PPE acts as a vital barrier against potential
exposure to contaminants. A high level of practice in PPE use provides the best protection for

HCWs, lowering the risk of disease transmission and maintaining a safe working environment.

Medical healthcare workers' Attitudes on Medical Waste Management keep HCWs updated on

best practices for managing BMW, infection control strategies, PPE usage, ongoing
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training, and education programs should be in effect. Healthcare facility providers could
enhance their capacity to manage BMW effectively, protect the health and safety of their
workers, and ultimately protect the patients' safety by investing in the knowledge and

practices of HCWs.

Therefore, Health care workers must have enough knowledge of safe handling, infection

control, and disease transmission prevention.

A cross-sectional study was carried out in June 2022 in Southern Palestinian hospitals using a
structured self-administered questionnaire. The questionnaire developed for this research
includes three sections (Practice, Attitude, and Knowledge) and sociodemographic
characteristics, with questions developed based on existing literature and expert opinions, and
responses measured on different scales depending on the section, with the collected data

including nominal, ordinal, and internal scores.

A serious danger to human life has emerged worldwide from the novel coronavirus disease
(COVID-19). This study discusses the importance of Knowledge, Attitude, and Practice (KAP)
in assessing public awareness of biomedical waste management during the COVID-19
pandemic. As well the study emphasizes the significance of correct BMW handling and

infection control among healthcare workers (HCWSs) to prevent the spread of COVID-19.

The research aims to investigate the current status of medical waste management in Southern
West Bank hospitals during the COVID-19 pandemic. The specific objectives of the study are
to determine the amount and types of medical waste generated by hospitals in the Southern
West Bank during the COVID-19 pandemic, and to assess the level of knowledge among health
professionals and administrative personnel regarding medical waste handling, including
segregation, storage, and disposal, during the COVID-19 pandemic. However, this study

identifies additional practices and knowledge related to medical waste management during the
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COVID-19 pandemic. This study also evaluates the level of compliance with WHO guidelines

for managing medical waste in Southern West Bank hospitals during the COVID-19 pandemic.

The role of the healthcare workers of biomedical waste management during COVID-19 in
Palestine is crucial in ensuring that medical waste generated during the pandemic is handled

and disposed of safely and effectively.

The control infection manager should also monitor healthcare workers' practices to ensure they
follow the guidelines and regulations. They should assess the attitudes and perceptions of
healthcare workers towards medical waste management during the pandemic and identify any

gaps in knowledge or practices.

The control infection manager of biomedical waste management should also work closely with
policymakers to ensure that policies and regulations related to medical waste management are
enforced and updated when necessary. They should collaborate with other stakeholders,
including waste treatment facilities, to ensure that medical waste is disposed of safely and

efficiently.
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5.2 Recommendations

This study recommends ongoing training programs to enhance awareness among HCWs in all
healthcare settings. Additionally, this study suggests that KAPs among HCWs who have been
infected with COVID-19 can help improve relevant training and policies during the outbreak

and help HCWs prioritize protection and avoid occupational exposure.

Healthcare workers and government agencies must collaborate closely to handle medical waste
effectively. Establishing strong partnerships and communication channels between healthcare
facilities and waste management authorities can ensure that waste is correctly segregated,
transported, and disposed of. Regular meetings and coordination can help streamline waste

management processes.

Regulations and policies relating to the handling of medical waste should be enforced by
government agencies and periodically reviewed. Healthcare facilities and waste management
companies can adhere to proper waste-handling rules by conducting routine audits and
inspections. Noncompliance should be punished appropriately to discourage carelessness,
promote adherence to waste management rules carelessness, and promote adherence to waste

management rules.

Record the medical waste generation will provide valuable insights into the current waste
management practices, highlight areas for improvement, and guide future policies and strategies
for sustainable waste management in the southern West Bank of Palestine during the COVID-

19 era.

Investigate the application of technology to improve waste management procedures. Put a
framework for electronic systems for tracking, documenting, and reporting waste. In addition

to reducing manual paperwork and enabling real-time for managing waste generation and
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management, this reduces data input errors. Consider using barcode or technology systems for
monitoring waste containers and improving waste transportation and disposal. Increase
collaboration and information sharing across healthcare facilities, waste management firms, and

governmental organizations.

In healthcare facilities, emphasize the benefits of waste separation at the source. The time
needed for sorting and disposal later in the waste management process can be decreased by
effectively separating the various forms of medical waste at the point of generation. Assist
waste segregation, establish clear guidelines and labeling systems, and ensure that

healthcare workers follow medical waste guidelines.

Therefore, Health care workers must have enough knowledge of safe handling, infection

control, and disease transmission prevention.

In this study, high level of practice in the correct handling of PPE is recommended, and findings
highlight the need for ongoing training programs on Biomedical waste management to be
organized as lectures, workshops, and tutorials to enhance awareness among Health care
workers in all healthcare settings. Due to the nature of the pandemic, it is recommended that

the standard guidelines for BMW management be revised periodically.

The only way to contain the pandemic, as is clear from the COVID-19 pandemic, is to use
standard infection control practices. Disposal is the most critical component of management
measures. Improving BMW segregation will be highly helpful even after the pandemic. This
study aimed to draw the attention of the concerned governments and local administration levels

to the need for comprehensive execution of the required policies.
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5.1 Future research

Future research on medical waste management during the COVID-19 era in the Southern West
Bank should take a comprehensive and interdisciplinary approach to future research on medical
waste management during the COVID-19 era in all areas of the West Bank is crucial to address
the challenges and opportunities in this field. Such an approach should consider the social,
economic, and environmental factors that may affect medical waste management and involve
various stakeholders, including healthcare facilities, waste management companies, local

authorities, and policymakers.

The findings of this research could inform policy and practice in the region and contribute to
the development of sustainable and effective medical waste management strategies. These

strategies could help minimize environmental and public health risks.
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APPENDIX 1:

Name Position

Dr. Issam A. Alkatib Prof. Dr., Water and Environmental
Engineering, at Birzeit University in
Palestine

Dr. Khalid Abu Irmelah Altamimi Emergency Director at Muhammad Ali
Hospital in Palestine

Dr. Asmaa Abdel Nabi Doctor in ministry health - Hebron

Yasmeen H. Sharif Lab Technologist at PRCS hospital -
Hebron

Hussein Alnatsha Responsible Pharmacist-Hebron
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APPENDIX 2: Questionnaire
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Practices of healthcare workers about bio-medical waste management
Lkl Ll 51y Jes Aol ddlel) Jlae b calalall il las
paddl) dlead) Clare a3 3 (PPE) sl dpdall cllil es :(BMW) :dkiadla

Statement Alway  Some- Never

. S times
bl L s

| am following the guidelines given by the ministry of health for
biomedical waste management (BMW).

ugaal) Gl il 5y dacal) 55 e ) sl A

| adhere to the infection control policy while handling COVID-19
patients. 19— < caye ao dalaill il & (gganll Aail€a dubins A5

| am using personal protective equipment (PPE) while handling
biomedical wastes.

Asaat) Akl el o Jalatll ol 3 4 B dleall Caee fasid

| discard all personal protective equipment after handling
biomedical wastes. as dalaill 3y Laddll dlaall Clase auen 0 Jalas]

gt Al i)

| follow the proper hand hygiene before and after every procedure
frequently. . ;S IS sy eha) IS5 U dliall Gl A8l 2]

I am following the color-coding of containers according to the type
of waste while disposing of BMW.

Al L) e il ol b il gal By clglall Sl el

gl

| am following policies separating BMW (non-hazardous,
hazardous, and sharp wastes segregation).

Shall ey sylaall il (i) gl dudall Gllil (p Jaad cilalows 2l

(al;l\j

| am maintaining BMW records. .4 sall dulall cibladl e Sla La

| am preventing contamination while handling items of COVID-19
patients and other non-COVID-19.

o pes 19- 2868 Gubiad) el e Jalaill ol 8 Caghill el o sl

19-2858; Clndl e

| am attending training workshops about BWM.
Aogal) Lpdall Ll Jgs Lany0 Jae iyg uias]
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| segregate the BMW at generation point.

= Laalg GlKe 8 digall dadall cililadl) adl
I regularly collect waste from patients infected with COVID-19.

12 19-285S nbad) ) (e bl pes o il (e
| replace immediate of full waste bags.

13 sl o dabiaal) cblal) ST e Jalas
| am storing the BMW in specially designed rooms.

H 5 Lt B it 3 Ry ) D (3585 I e

The Attitudes of healthcare workers toward bio-medical waste management.
gaat) dudall il By olas) duaial) Aol Jlaa A cplalad) clalas)

(4) 2 claa (3) o) cpmlan e Jul (2) o) das ajlas o Jal (1) ) dilie (X) 5La) aay sla)l
Aax 3ilsa (5) s cailsa

Statements «lylaadl 1 2 3 4

Biomedical waste management is an important issue.

1 Ange b o Augeal) Akl L) 5
Palestine has adequate legislation dealing with the
safe disposal of hazardous biomedical waste.

2 D cya Y1 abiilly Jalarill Ll Ruiadanddl e il

Syhall Lugall dydal

Healthcare professionals should be more aware of
environmental issues.

3| Gl Tey Sl dmcal) e b (gl 060 of o
LAl

7The hospital staff involved with waste management
4 | receive adequate training.

L By 3 Gulie Gy adie) silige il

The presence of a manual for Biomedical waste
5 | management is a must.

gl Akl Ll 50y Jds dsa s e B Y

Each department or ward should keep records of

6 | biomedical waste generation.

The job description should include an item clarifying
the responsibility of managing medical waste for
7 healthcare professionals.

LG B3] Al gane amss iy ol Cheagll Jods o an
Gl Bl ) il gl dal)
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A responsible person should supervise the process of
biomedical waste management.

Lkl i) 5l Alee Ao Jghen padd Cipd o cang
Aagaal

Mishandling of Biomedical waste may be hazardous
to human health.

iaa e slad gl Akl Gllall we Jolaill 56l (5 28
Ol

10

Healthcare waste has no negative impact on the
environment.

Al el il g Gl dazal) dle )l il

11

Current methods of biomedical waste management
are appropriate.

ualie Augal) Ladall L) slay Adlal (bl s

12

You are willing to cooperate with healthcare waste
specialized committees.

Gl 5 & dadadid) lalll g Ogleall dasiad e
ol dle )

13

Segregation of hospital waste into different
categories is time-consuming.

Stk g ditide @l ) Sbidied) Gl Jaad 3 )it

Statements <L)

14

Proper BMW management enhances the quality
assurance of the healthcare sector.

g Ui 8 5agal) Glan Angacall ugeal) dudall bl sly) 338
sl dle )

15

Upgradation of knowledge on BMW management is
mandatory.

Ll dugaal) dlall cllaal) slals ddjaal) yagkss 3a

16

Infection control practices help reduce the spread of
COVID-19 infection in patients and healthcare
workers.

oo Ll e dall L (goael) AadlSe Cilulas el
sl Llejll Jlae B alelally (el (2 COVID 19

17

I have a very low risk of acquiring COVID-19
infection from my patients.

Nia mitia glinge on 192855 (5930, Bl

18

While preparing for the COVID-19 pandemic, the
healthcare team received formal training.

J9-2858 el lam) i Gasy Gyn Lacall dolesll 38 4k

19

I wash my hands before touching every patient to
minimize the spread of COVID-19 infection.
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J19-2868 (e Ll Qe msge IS edd B (53 ]

20

The Ministry of Health's instructions for dealing with
medical waste is public and clear.
e Lplall Sl g dalailly Zalall dazall 55 clalis))

JAaalgg

The knowledge of healthcare workers toward biomedical waste management
gl Al Ll )] Do dmall lejl) 3 alelal) A jas

Statements

True False
ianma EVAEY

Don’t
know

el y

Biomedical waste is defined as any waste generated during the
diagnosis, treatment, or immunization of human beings or animals

or in research activities contributing to biological production or
testing.

o Aadledlly il Llee ol b alsie ililis gl @il e Ll cllall (il

DLV o Y] 8 aged S Cand) Aaiis] 8 ) lilgand) 5 i) aeans
saslead)

The only reason for biomedical waste generation is using material
contaminated by patient fluid.

el Jpan Bslal) algall alasind sa digeall dndall Ll Al )l Cud)

According to WHO, around 85% are infective, and, the remaining
5% are non-infective but hazardous; 10% of the hospital waste is
non-hazardous. )
e Al 75 s Aynee i) e 785 M ss cdgallal) dalall dalaial G
Bobd e adial Gl e 7105 8k LSl daaxs

The steps of biomedical waste management are Segregation,
Collection, Transport, Storage, Treatment, and Safe disposal.

Aalladlly cpaally Jally meally Jeaill o Lisaal) dudall it 5l ulglaa
oY) alal

Waste segregation enhances biomedical waste management and is
essential to decreasing the volume of infectious waste.

cablall S d:di:ﬂ Cf.li)"‘" E'Y) z\f}ﬂ;j\ ZE\.\H\ cablaal) E)\Jl (e QQL&.\” Lz ‘)j):_.g
LAaaeal)

Statements

True False
danin EVAEY

Don’t
know

el y

Color coding for biomedical waste management is yellow, red,
white, and blue bins.

) sl uslica e Blae gl Akl SLEH 88 ) Sae )
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The COVID-19 medical waste is collected in medical waste bags
(yellow bags) and then labeled as COVID-19 medical waste.

ObSY) Aplall il GulST 3 192858 e ualill Aphal) il wen 1y
.COVID-19 duh clils Ll e lgle Geall) 21y 25 (sl

The temporary storage time of COVID-19-related medical waste in
hospitals should not exceed 24-48 h

o 19-285€ 1 Alaspall Apdall lall cagall (sl ey Selaty VI Cany

el 48-24 i

Waste related to COVID-19 generated by people should undergo
mandatory quarantine sorting, and the authorities should wait for 72
h before collection.

nall Jaall paladl) e Aasll) 19— 2858 5 dilaiall cillidl) piads of iy

10

The waste should be double-packaged and disposed of by following
the general waste management strategies during the COVID-19
outbreak by increasing collection frequency to incineration or secure
landfills.

Bla) il gLk Lete paliily orgaie IS slas Gililial §5% of g
S Gl Y aand) 85 5245 Bk e 19-28C ad ol 8 dalad) Ll

V) Ll il

11

According to WHO, around 85% are infective, and, the remaining
5% are non-infective but hazardous; 10% of the hospital waste is
non-hazardous.

e Aggnall 75 dlg dasee A (e 785 Moa callall dacall daluial g
Syha e adieal) Ll e 2105 8ylad gy caea

12

The COVID-19 pandemic led to extremely sharp increases in
medical waste production, leading to a substantial increase in the
demand for medical waste transportation.

SV 3 Lae cdlall blal) 2l 8 £l sala <l ) 19258 daila cacadl
Akl el Ja e bl i 550S 50l

13

Autoclaving is the only efficient method of infectious medical waste
disposal.

el Adall bl (pe Galiill as gl Aladl) dinhall g Al asel)

14

For effective biomedical waste management, in the COVID-19
crisis, training is the key factor for healthcare practices.
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Ll AR 5))y) Jal e Ll dledl) cilupledd (el Jalall sa il 32

1928 € al 8 (ignl) Al

Please write any comment you want to add to us: -
Uig S dadla 2y 5 IO ddal) il dallead Juadl <l jlae aia] easilia) & 35 abed (o 4408 ola

bl O S0 TN

G ld 4w 30 <O 4. 30> 0 1 pand)

taaan [ @l je O © O Uaye O Cub 0 gl il

€ Gl 5 O e 5 Ga JIl O (lgie) Bdd)

axl Cu O Jalall o sakdlaal)

cald gl adine O LasSa e dssie O LasSa dussia O f ARSIl g4
Yo axi O :COVID-19 (a4l Laaial) sl b ciles (b

YO azi O :COVID-19 (g iy Coal Ja
Yo (elepdo picnn swlyienn) ~0:COVID-19 pap sa @ Ao clas o

ALY o2 At b SIS jLial SN g S oS
Thank you very much for your participation in filling out this questionnaire
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Questionnaire
College of Graduate Studies /College of Business Administration

Dear Sir,

The researcher will research " Medical Waste Management During COVID-19 Era: A
Case Study of Southern West Bank," supervised by Dr. Wasim Idris Sultan For the master's

degree in business Administration at Hebron University.

To achieve this goal, | designed this questionnaire to collect the required data, so | hope you
can help by filling it out precisely and objectively. And | would like you to know that the

information you provide will be treated most strictly and used for arch purp

| appreciate your cooperation

The researcher: Zakeih Abdelnabi

The supervisor: Dr. Wasim Idris Sultan
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APPENDIX 3:

19-JUN'2922 11:28 From:
State of Palestine . 2l 5103
Ministry of Health
Education in Health and Scientific

Research Unit
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