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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. 



II 

 

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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 الملخّص
 

 

-COVIDاتّسعتْ رقعة إنتاج النّفايات الطّبية الحيويّة بشكل كبير نتيجة لمكافحة جائحة )فيروس كورونا المستجـدّ  
(. وقـد تأثرت بذلك عـدة حكومات، فظهرت العديد من التحديات في إدارة النّفايات الطّبية في المستشفيات 19

الزّيادة المفاجِئة في حجم النّفايات في هـذه الفترة. ومن أهـمّ المشكلات: عـدم المعـرفة الكافية، والإلمام الوافي بسبب  
بإدارة النّفايات الصّحّيّة من قِبل العاملين في المجال الصّحّيّ. ومَعـلومٌ أنّ المعـرفة الكافية لإدارة نفايات الرّعاية 

 تطوير التوجهات والسّلوكيات المقبولة للتّعامل مع النّفايات الطّبية وكيفيّة التّخلّص منها. الصّحّيّة هي لبنة أساسيّة ل

الصّحّيّة في مستشفيات  الرّعاية  العاملين في  الدّراسة في المعـرفة والمواقف والممارسات لدى  وعليه بحثت هـذه 
فيروس الناتجة عن مكافحة ة، بما في ذلك النفايات جنوب الضّفة الغـربيّة الذين تعاملوا مع النّفايات الطّبية الحيويّ 

 ( في أثـناء انتشار الوباء. COVID-19كورونا )

تــمّ إجراء مسح مقطعيّ على مدى شهر بين العاملين في مجال الرعاية الصّحّيّة في جنوب الضّفة الغربيّة )محافظة 
ذاتيًا. تضمّنت الا ستبانة أربعة أقسام من المعلومات الاجتماعـيّة  الخليل وبيت لحم( باستخدام استبانة مصمّمة 
الرّعاية الصّحّيّة على إدارة النّفايات العاملين في والديموغـرافيّة، والمعرفة المتعلّقة بإدارة النفايات الطّبية، وممارسة 

  الطبية، والمواقف اتجاه هـذه الإدارة.

ومعـظمهنّ من الممرّضات. أظهرتِ النّتائج أنّ العاملين وكانت غالبيّة المشاركين من الإناث ودون سنّ الثلاثين،  
الحماية    وسائلإرشادات إدارة النّفايات الطّبية الحيويّة ، وإستخدام    -بشكل عام   -في مجال الرّعـاية الصّحّيّة يتـّبعـون 

ملين في مجال هناك مجال للتّحسين في تثقيف العا   الشّخصيّة، والحفاظ على نظافة اليدين المناسبة. ومع ذلك،
الرّعاية الصّحّيّة حول القضايا البيئيّة ، فضلًا عـن الحاجة إلى تشريعات أفضل للتّعامل مع كيفيّة التّخلّص الآمن 

، مثل عـدد جـرعات من النّفايات الطّبية الحيويّة الخطرة. ووجدتِ الدّراسة أيضًا أنّ بعض المتغـيّـرات الديموغـرافيّة
واللذين تلقوا الّلقاح على أنهم أكثر   (، إن العاملين في مجال الرّعاية الصّحّيّة بالمستشفىCOVID-19)اللَّـقاح  

و بصورةٍ عـامّة؛ فــإنّ هـذه الدّراسة توضّح أهمّيّة الإدارة السّليمة للنفايات الطّبية   .وعيًا بقوة العدوى لفيروس كورونا
 ب للعاملين في مجال الرّعاية الصّحّيّة في هـذا المجال.الحيويّة، والحاجة إلى التّعليم المستمرّ والتـّدري

تُسلّط نتائج هـذه الدّراسة الضّوْء عـلى الحاجة إلى تنظيمِ برامجَ تدريبيّةٍ مستمرّةٍ حول إدارة النّفايات الطّبية الحيويّة 
حّيّة في جميع عـلى شكل محاضرات، وورش عمل، ودروس لتعزيز الوعي بين العاملين في مجال الرّعاية الصّ 

أماكن الرعاية الصّحّـيّة. ونـظـرًا لطبيعة الوباء، توصي الدّراسة بمراجعة الإرشادات القياسيّة لإدارة النّفايات الطّبية 
  بشكل دوريّ.
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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). 
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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 
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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-19. 

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 
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additional medical waste. Besides, medical wastes with COVID-19 can potentially be a host 

carrier of the coronavirus (Ilyas 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-19. 
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3) Study Practices and compliance with WHO guidelines in managing medical waste 

during COVID-19. 

  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. 
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  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. 
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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. 
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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. 
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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 
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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; Prüss-Üstün & 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 H1N1 (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-
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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 
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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 

et al., 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 
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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). 
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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(Baş 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). 



20 

 

 

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 (Ilyas 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 São 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 & Günther, 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 (HCWs) about the 2019 coronavirus disease (COVID-19). Along with awareness level, 

other risk factors that affected HCWs' 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 (HCWs) 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 
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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 
Hebron governmental hospital 

(Alia) 
Governmental Hebron 283 549 

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 

Kassem)  
Private Hebron 77 25 

7 

Red crescent hospital for 

children and maternity PRCS 

Hebron 

NGO Hebron 72 40 

8 Bethlehem Mental hospital Governmental Bethlehem 140 122 

9 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 Dibs hospital for surgery and 

maternity 
Private Bethlehem 10 20 

15 
Bethlehem Arab Society for 

Rehabilitation hospital 
NGO Bethlehem 95 140 

    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 

 Frequency Percent 

Valid 

Percent 

Cumulative 

Percent 

Valid Physician 41 27.7 28.1 28.1 

Nurse 76 51.4 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 
Distributed 

questionnaires 

Received 

Questionnaire  
Date  

Dura Hospital 19 15 22/6/2022 

Hebron Governmental 

Hospital 
25 20 (12-19)/6/2022 

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 

questionnaires. 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 
Frequency 

(n) 

Percent 

(%) 

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 

Department  

Yes 67 43.9 

No 81 53.4 

Suspected/diagnosed 

COVID-19  

Yes 91 61.7 

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 (HCWs) 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%) HCWs 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) 

 Practices / Statement 
Always 

n (%) 

Sometimes 

n (%) 

Never 

n (%) 

Missing 

n (%) 

1 
I follow the health ministry guidelines for 

biomedical waste management (BMW). 

118 

79.7% 

25 

16.9% 

5 

3.4% 

 

0 

2 
I adhere to the infection control policy while 

handling COVID-19 patients.  

125 

84.5% 

17 

11.5% 

4 

2.7% 

2 

1.4% 

3 
I am using personal protective equipment 

(PPE) while handling biomedical waste. 

113 

76.4% 

28 

18.9% 

6 

4.1% 

1 

0.7% 

4 
I discard all personal protective equipment after 

handling biomedical wastes.   

123 

83.1% 

20 

13.5% 

5 

3.4% 
0 

5 
I follow proper hand hygiene before and after 

every procedure frequently.  

115 

77.7% 

28 

18.9% 

4 

2.7% 

1 

0.7% 

6 

I am following the color-coding of containers 

according to the type of waste while disposing of 

BMW. 

95 

64.2% 

40 

27% 

13 

8.8% 
0 

7 

I follow policies separating BMW (non-

hazardous, hazardous, and sharp waste 

segregation). 

103 

69.6% 

33 

22.3% 

9 

6.1% 

3 

2% 

8 
I am maintaining BMW records.  61 

41.2% 

51 

34.5% 

25 

16.9% 

11 

7.4% 

9 

I am preventing contamination while handling 

items of COVID-19 patients and other non-

COVID-19. 

127 

85.8% 

19 

12.8% 

2 

1.4% 
0 

10 
I am attending training workshops about BWM. 40 

27% 

67 

45.3% 

41 

27.7% 
0 

11 
I segregate the BMW at the generation point. 76 

51.4% 

53 

35.8% 

16 

10.8% 

3 

2% 

12 
 I regularly collect waste from patients infected 

with COVID-19 . 

96 

64.9% 

35 

23.6% 

15 

10.1% 

2 

1.4% 

13 
I replace immediate of full waste bags. 97 

65.5% 

39 

26.4% 

10 

6.8% 

2 

1.4% 

14 
 I am storing the BMW in specially designed 

rooms. 

80 

54.1% 

35 

23.6% 

29 

19.6% 

4 

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 

policy COVID-19 

146 2.8288 .44504 

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 

COVID-19 

148 2.8446 .39920 

Attending training 148 1.9932 .74228 

Segregate at the generation 

point 

145 2.4138 .68299 

Regular collection of 

COVID-19 waste 

146 2.5548 .67498 

Replace full waste bags 146 2.5959 .61676 

Storage BMW in special 

rooms 

144 2.3542 .79745 

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%) HCWs 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 

Disagree Neutral Agree Strongly 

agree 

1 Biomedical waste management is an important 

issue. 

22 

(14.9%) 

4 

(2.7%) 

9 

(6.1%) 

12 

(8.1%) 

101 

(68.2%) 

2 Palestine has adequate legislation dealing with the 

safe disposal of hazardous biomedical waste. 

14 

(9.5%) 

24 

(15.6%) 

41 

(27.9) 

39 

(26.5%) 

30 

(20.4%) 

3  Healthcare professionals should be more aware 

of environmental issues. 

14 

(9.5%) 

6 

(4.1%) 

12 

(8.2%) 

38 

(25.2%) 

78 

(53.1%) 

4 The hospital staff involved with waste 

management receive adequate training. 

20 

(13.5%) 

25 

(16.9%) 

38 

(25.7%) 

39 

(26.4%) 

26 

(17.6%) 

5 The presence of a manual for Biomedical waste 

management is a must. 

14 

(9.5%) 

8 

(5.4%) 

13 

(8.8%) 

35 

(23.8%) 

77 

(52.4%) 

6 Each department or ward should keep records of 

biomedical waste generation. 

15 

(10.6%) 

5 

(2.8%) 

19 

(12.7%) 

49 

(33.1%) 

60 

(40.8%) 

7 The job description should include an item 

clarifying the responsibility of managing medical 

waste for healthcare professionals.  

13 

(8.8%) 

9 

(6.1%) 

14 

(9.5%) 

42 

(28.4%) 

70 

(47.3%) 

8 A responsible person should supervise the process 

of biomedical waste management. 

15 

(9.7%) 

9 

(6.2%) 

8 

(5.5%) 

44 

(29.7%) 

72 

(49.0%) 

9 Mishandling of Biomedical waste may be 

hazardous to human health. 

15 

(10.1%) 

9 

(6.1%) 

10 

(6.8%) 

25 

(16.9%) 

89 

(60.1%) 

10 Healthcare waste has no negative impact on the 

environment. * 

72 

(49.0%) 

14 

(9.7%) 

10 

(6.9%) 

29 

(19.3%) 

23 

(15.2%) 

11 Current methods of biomedical waste 

management are appropriate 

12 

(8.2%) 

28 

(19.0%) 

42 

(27.9%) 

36 

(24.5%) 

30 

(20.4%) 

12 You are willing to cooperate with healthcare 

waste specialized committees. 

9 

(6.2%) 

8 

(5.5%) 

23 

(15.8%) 

43 

(28.8%) 

65 

(43.2%) 

13 Segregation of hospital waste into different 

categories is time-consuming. * 

10 

(6.8%) 

28 

(19.0%) 

42 

(28.6) 

36 

(24.5%) 

32 

(21.1%) 

14 Proper BMW management enhances the quality 

assurance of the healthcare sector. 

16 

(10.8%) 

9 

(6.1%) 

13 

(8.8%) 

44 

(29.7%) 

66 

(49.6%) 

15 Upgradation of knowledge on BMW management 

is mandatory. 

10 

(6.8%) 

9 

(6.1%) 

15 

(10.1%) 

51 

(34.5%) 

63 

(42.6%) 

16 Infection control practices help reduce the spread 

of COVID-19 infection in patients and healthcare 

workers. 

14 

(9.5%) 

22 

(3.4%) 

32 

(14.9%) 

33 

(21.6%) 

74 

(50.0%) 

17 I have a very low risk of acquiring COVID-19 

infection from my patients. 

27 

(18.5%) 

27 

(18.5%) 

34 

(23.3%) 

37 

(25.3%) 

21 

(14.4%) 

18 While preparing for the COVID-19 pandemic, the 

healthcare team received formal training.   

17 

(11.6%) 

13 

(8.9%) 

40 

(27.4%) 

46 

(30.8%) 

32 

(21.2%) 

19 I wash my hands before touching every patient to 

minimize the spread of COVID-19 infection.  

14 

(8.9%) 

6 

(4.1%) 

17 

(11.6%) 

 

(30.8%) 

66 

(45.2%) 

20 The Ministry of Health's instructions for dealing 

with medical waste are public and clear . 

12 

(8.2%) 

14 

(9.5%) 

28 

(19.0%) 

37 

(25.2%) 

57 

(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 4.1216 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 3.411 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%-

100%) 
51 34.5 34.5 34.5 

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 (χ2 = 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 χ2, P value 

Sex Male 28 37 3 χ2 =4.884 

P=.087 
Female 22 47 10 

Age < 30 years 32 53 8 χ2 =.094 

P=.954 
≥30 years 17 31 5 

Job description Physician 18 20 7 χ2 =9.650 

P=.140 
Nurse 20 48 4 

Administrative 3 8 0 

other\determine 41 76 11 

Experience (years) <5 year 26 47 9 χ2 =1.106 

P=0.575 
≥5 year 23 35 4 

Territory Hebron 39 65 11 χ2 =.408 

P=0.815 
Bethlehem 12 19 13 

Type of hospital Governmental 36 4 11 χ2 =8.710 

P=0.06 
NGO 4 7 2 

Private 11 33 7 

Work at COVID-19 

Department before 
Yes 25 37 3 χ2 =3.240 

P=0.198 
No 24 45 10 

Suspected/diagnosed 

COVID-19 before 
Yes 33 49 7 χ2 =1.989 

P=0.738 
No 16 34 6 

Vaccinated  Yes 24 80 28 χ2 =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. 

2. 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. 

3. 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. 

4. 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. 

5. 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. 

6. Awareness sessions should be conducted for medical and nursing students about 

medical waste before starting training in hospitals. 

7. 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-19. 

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 HCWs 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 HCWs' 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 (HCWs) 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 

 

  

https://www.facebook.com/profile.php?id=100054273607684
https://www.facebook.com/profile.php?id=100054273607684
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APPENDIX 2: Questionnaire 

 

 بسم الله الرحمن الرحيم 

 

 كلية الدراسات العليا 

 MBAبرنامج ماجستير إدارة الأعمال 
 

 أخي الكريم / أختي الكريمة 

  -السلام عليكم ورحمة الله وبركاته:

 تُجري الباحثة زكية حسين عبد النبي دراسةً )رسالة ماجستير( حول 

 " إدارة النفايات الطّبيّة في فترة فيروس كورونا في مستشفيات جنوب الضّفة الغربيّة "

؛ وذلـــــــــك اســـــــــتكمالًا لمتطلبـــــــــات الحصـــــــــول علـــــــــى درجـــــــــة وســـــــــيم ادريـــــــــ  ســـــــــلطانبإشـــــــــرا  الـــــــــدكتور 
 يل.الماجستير في إدارة الأعمال من جامعة الخل

مِمت هــــــذه الاســــــتبانة لجمــــــع البيانــــــات اللازمــــــة؛ لــــــذا أرجــــــو مــــــن حضــــــرتكم  ولتحقيــــــا هــــــذا الهــــــد  صــــــُ
المســــاعدة فــــي إنجــــاز هــــذه الدراســــة عــــن ٍريــــا تعبئــــة الاســــتبانة بدقــــةٍ وموضــــوعيةٍ، علمــــاً بــــأنّ البيانــــات 

 لن تُستخدَم إلا لأغراض البحث العلميّ وستعامل بسرّيةٍ تامةٍ.
 

 ولكم جزيل الشّكر والتقديرشكراَ لوقتكم، 
 
 

 الباحثة: زكية حسين عبد النبي 

 المشرف: د. وسيم ادريس سلطان 
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Practices of healthcare workers about bio-medical waste management 

 ممارسات العاملين في مجال الرعاية الصّحية حول إدارة النفايات الطبية
 (: تعني معدات الحماية الشخصية. PPEلنفايات الطبية الحيوية، )(: تعني اBMW) ملاحظة:

 
Statement 

 العبارات

Alway

s 

 دائما  

Some-

times 

 أحيانا  

Never 

 أبدا  

1 

I am following the guidelines given by the ministry of health for 

biomedical waste management (BMW). 

 قدمتها وزارة الصّحة لإدارة النفايات الطّبية الحيوية.أَتبعُ الِإرشادات التي  
   

2 
I adhere to the infection control policy while handling COVID-19 

patients.  19-ألتزمُ بسياسة مكافحة العدوى في أثناء التعامل مع مرضى كوفيد .  
   

3 

I am using personal protective equipment (PPE) while handling 

biomedical wastes. 

 أستخدمُ معدات الحماية الشّخصّية في أثناء التعامل مع النفايات الطّبية الحيوية.
   

4 

I discard all personal protective equipment after handling 

biomedical wastes.   أتخلّصُ من جميع معدات الحماية الشّخصيّة بعد التعامل مع
ايات الطبية الحيوية.النف  

   

5 
I follow the proper hand hygiene before and after every procedure 

frequently. .أتبعُ نظافة اليدين المناسبة قبل وكل إجراء وبعده بشكل متكرر    

6 

I am following the color-coding of containers according to the type 

of waste while disposing of BMW. 

أتبعُ الترميز اللونّي للحاويات وفقًا لنوع النفايات في أثناء التخلّص من النفايات الطّبية 
 الحيوية.

   

7 

I am following policies separating BMW (non-hazardous, 

hazardous, and sharp wastes segregation). 

أتبعُ سياسات فصل بين النفايات الطّبية الحيوية )فصل النفايات الخطرة وغير الخطرة 
 والحاد(. 

   

8 I am maintaining BMW records. ويةأحتفظُ بسجلات النفايات الطبية الحي.     

9 

I am preventing contamination while handling items of COVID-19 

patients and other non-COVID-19. 

وغيرهم من    19-أحاول أن أمنع التلوث في أثناء التعامل مع المرضى المصابين كوفيد

 . 19-غير المصابين بـكوفيد

   

10 
I am attending training workshops about BWM. 

 .أحضرُ ورش عمل تدريبية حول النفايات الطبية الحيوية
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11 
I segregate the BMW at generation point. 

 .أفصلُ النفايات الطبية الحيوية في مكان توليدها
   

12 
 I regularly collect waste from patients infected with COVID-19 . 

    . 19-أعملُ بانتظام على جمع النفايات من المرضى المصابين بـكوفيد

13 
I replace immediate of full waste bags. 

    أتخلصُ من أكياس النفايات الممتلئة على الفور. 

14 
 I am storing the BMW in specially designed rooms. 

    أعملُ على تخزين النّفايات الطّبية الحيوية في غرٍ  مصممةٍ خصيصًا للتخزين. 

The Attitudes of healthcare workers toward bio-medical waste management. 

الحيويةاتجاهات العاملين في مجال الرعاية الصّحية اتجاه إدارة النفايات الطّبية   

  (4)محايد، رقم  (3)ليدل على معارض، رقم   (2)ليدل على معارض جداَ، رقم  (1)مقابل رقم  (X)الرجاء وضع إشارة 
 موافا جداَ.  (5موافا، ورقم )

 Statements العبارات    1 2 3 4 5 

1 
Biomedical waste management is an important issue. 

 . الحيوية هي قضيّة مهمّةإدارة النفايات الطّبية 
     

2 

Palestine has adequate legislation dealing with the 

safe disposal of hazardous biomedical waste. 

التشريعات الفلسطينية مناسبة للتعامل والتخلّص الآمن من النفايات 
 الطّبية الحيوية الخطرة. 

     

3 

 Healthcare professionals should be more aware of 

environmental issues. 

يجب أن يكون المتخصّصون في الرعاية الصّحية أكثر وعياً بالقضايا 
 البيئية.

     

4 

7The hospital staff involved with waste management 

receive adequate training. 

 المستشفى تدريبًا مناسبًا في إدارة النفايات. يتلقى موظفو 

     

5 

The presence of a manual for Biomedical waste 

management is a must. 

 .الحيويةلا بدّ من وجود دليل لإدارة النفايات الطّبية 

     

6 

Each department or ward should keep records of 

biomedical waste generation. 

 يجب على كل قسم الاحتفاظ بسجلات توليد النفايات الطّبية الحيوية.

     

7 

The job description should include an item clarifying 

the responsibility of managing medical waste for 

healthcare professionals.  

يجب أن يشمل الوصف الوظيفيّ بنداً يوضحُ مسؤولية إدارة النفايات 
 .الطّبية لموظفي الرعاية الصحية
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8 

A responsible person should supervise the process of 

biomedical waste management. 

يجب أن يشرَ  شخص مسؤول على عملية إدارة النفايات الطّبية 
 الحيوية.

     

9 

Mishandling of Biomedical waste may be hazardous 

to human health. 

على صحّة  قد تكون إساءة التعامل مع النفايات الطّبية الحيوية خطرة 
 الإنسان.

     

10 

Healthcare waste has no negative impact on the 

environment. 

 نفايات الرعاية الصّحية لي  لها تأثير سلبي على البيئة.

     

11 

Current methods of biomedical waste management 

are appropriate. 

 النفايات الطبية الحيوية مناسبة.تعد الأساليب الحالية لإدارة 

     

12 

You are willing to cooperate with healthcare waste 

specialized committees. 

نفايات إدارة أنني على استعداد للتعاون مع اللجان المتخصّصة في 
 الرعاية الصّحية. 

     

13 

Segregation of hospital waste into different 

categories is time-consuming. 

 يستغرق فصل نفايات المستشفيات إلى فئات مختلفة وقتًا ٍويلًا.

     

 Statements العبارات    1 2 3 4 5 

14 

Proper BMW management enhances the quality 

assurance of the healthcare sector. 

الصّحيحة ضمان الجودة في قطاع النفايات الطّبية الحيوية  تُعزّز إدارة
 الرعاية الصّحية. 

     

15 

Upgradation of knowledge on BMW management is 

mandatory. 

 المعرفة بإدارة النفايات الطّبية الحيوية إلزامياً.طوير يُعدّ ت

     

16 

Infection control practices help reduce the spread of 

COVID-19 infection in patients and healthcare 

workers. 

تساعد ممارسات مكافحة العدوى في الحدّ من انتشار عدوى  
COVID 19  .بين المرضى والعاملين في مجال الرعاية الصّحية 

     

17 

I have a very low risk of acquiring COVID-19 

infection from my patients. 

 من مرضاي منخفض جدًا.  19- بعدوى كوفيدإن خطر الإصابة 

     

18 

While preparing for the COVID-19 pandemic, the 

healthcare team received formal training.   

 . 19- تلقى فريا الرّعاية الصّحيّة تدريبًا رسميًا أثناء انتشار وباء كوفيد

     

19 
I wash my hands before touching every patient to 

minimize the spread of COVID-19 infection.  
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 . 19- أغسلُ يديّ قبل لم  كلّ مريض لتقليل انتشار عدوى كوفيد

20 

The Ministry of Health's instructions for dealing with 

medical waste is public and clear . 

بالتعامل مع النفايات الطبية معلنة ارشادات وزارة الصّحة الخاصة 
 وواضحة. 

     

 

The knowledge of healthcare workers toward biomedical waste management 

 معرفة العاملين في الرعاية الصّحية مجال إدارة النفايات الطّبية الحيوية

 
Statements 

 العبارات

True 

 صحيحة

False 

 خاطئة

Don’t 

know 

 أعَلم لا 

1 

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. 

نفايات متولدة في أثناء عملية التشخيص والمعالجة أو  تُعرَّ  النفايات الطّبية على أنها أيّ 
تحصين البشر أو الحيوانات أو في أنشطة البحث التي تسهم في الإنتاج أو الاختبار 

 البيولوجي.

   

2 

The only reason for biomedical waste generation is using material 

contaminated by patient fluid. 

 ليد النفايات الطّبية الحيوية هو استخدام المواد الملوثة بسوائل المريض.السبب الوحيد لتو 

   

3 

According to WHO, around 85% are infective, and, the remaining 

5% are non-infective but hazardous; 10% of the hospital waste is 

non-hazardous. 

٪ المتبقية غير 5٪ من المخلفات معدية والـ 85وفقًا لمنظمة الصّحة العالمّية، حوالي 

 ٪ من نفايات المستشفى غير خطرة. 10معدية، ولكنها خطرة، و

   

4 

The steps of biomedical waste management are Segregation, 

Collection, Transport, Storage, Treatment, and Safe disposal. 

الطّبية الحيوية هي الفصل والجمع والنقل والتخزين والمعالجة  خطوات إدارة النفايات 
 والتخلص الآمن.

   

5 

Waste segregation enhances biomedical waste management and is 

essential to decreasing the volume of infectious waste. 

ضروريّ لتقليل حجم النفايات يعزّز فصل النفايات من إدارة النفايات الطبية الحيوية وهو 
 .المعدية

   

 
Statements 

 العبارات

True 

 صحيحة

False 

 خاطئة

Don’t 

know 

 لا أعَلم 

6 

Color coding for biomedical waste management is yellow, red, 

white, and blue bins. 

صناديا باللون الأصفر،  الترميز اللونيّ لإدارة النفايات الطّبية الحيوية عبارة عن 
 .والأحمر، والأبيض، والأزرق 
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7 

The COVID-19 medical waste is collected in medical waste bags 

(yellow bags) and then labeled as COVID-19 medical waste.  

في أكياس النفايات الطبية )الأكياس   19-يتمّ جمع النفايات الطّبية الخاصة بمرضى كوفيد
 . COVID-19عليها على أنها نفايات ٍبية  الصفراء( ثمّ يتمّ اللصاُ 

   

8 

The temporary storage time of COVID-19-related medical waste in 

hospitals should not exceed 24–48 h 

في    19-يجب ألا يتجاوز وقت التخزين المؤقت للنفايات الطّبية المرتبطة بـ كوفيد
 ساعة.   48-24المستشفيات 

   

9 

Waste related to COVID-19 generated by people should undergo 

mandatory quarantine sorting, and the authorities should wait for 72 

h before collection. 

الناتجة عن الأشخاص الحجر الصحيّ    19-يجب أن تخضعَ النفايات المتعلقة بـ كوفيد 
 ل جمعها. ساعة قب 72لفرز لإلزاميّ ويجب على السلطات الانتظار لمدة 

   

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. 

بشكل مزدوج، والتخلص منها باتباع استراتيجيات إدارة يجب أن تكونَ النفاياتُ معبأة 
عن ٍريا زيادة وتيرة الجمع إلى الحرق أو   19-النفايات العامة في أثناء تفشي كوفيد

 مدافن النفايات الآمنة. 

   

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. 

٪ المتبقية غير 5٪ من المخلفات معدية والـ 85وفقًا لمنظمة الصّحة العالمّية، حوالي 
 ٪ من نفايات المستشفى غير خطرة.10معدية، ولكنها خطرة، و

   

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. 

إلى زيادات حادة للغاية في إنتاج النفايات الطبية، مما أدى إلى    19- أفضت جائحة كوفيد
 . النفايات الطبيةزيادة كبيرة في الطلب على نقل 

   

13 

Autoclaving is the only efficient method of infectious medical waste 

disposal. 

 .التعقيم بالبخار هو الطّريقة الفعالة الوحيدة للتخلص من النفايات الطّبية المعدية

   

14 
For effective biomedical waste management, in the COVID-19 

crisis, training is the key factor for healthcare practices. 
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يُعدّ التّدريب هو العامل الرّئيسيّ لمُمارساتِ الرّعاية الصّحيّة من أجل إدارةٍ فعّالةٍ للنفّايات  
. 19- الطبيّة الحيويّة، في أزمة كوفيد  

 

Please write any comment you want to add to us: - 

 ممارسات أفضل لمعالجة النفايات الطبية خلال وبعد جائحة كورونا الرجاء كتابة أي تعليق تريد إضافته؛ لتحقيق 

 

………………………………………………………………………………………………………………………………………………………………………………………………………

……………………… 

………………………………………………………………………………………………………………………………………………………………………………………………………

……………………… 

………………………………………………………………………………………………………………………………………………………………………………………………………

……………………… 

لخصائص الديموغرافية ا  

 

 أنثى   □ذكر                              □     :     الجنس
 

         سنة فما فوق  30< □                   سنة  30> □ :           العمر 
                                      

غير ذلك / تحديد:   □إداري                □ممرض          □ٍبيب           □:   الوصف الوظيفي
 ............................................    

         
 سنوات أو أكثر 5  □       سنوات 5اقل من  □الخبرة )سنوات(:      

  
 بيت لحم            □الخليل            □:           المحافظة

 
 مستشفى قطاع خاص □مؤسسة غير حكومية           □مؤسسة حكومية          □:        نوع المستشفى

 
 لا □  نعم            □ :       COVID-19هل عملت في الأقسام المخصصة لمرضى 

 
 لا  □      نعم  □ :     COVID-19هل اصبت بفيروس 

 لا  □ثلاث جرعات(   □ جرعتين    □ جرعة واحدة    □نعم     )□  :COVID-19هل حصلت على لقاح ضد مرض 

 ولكم جزيل الشكر لمشاركتكم في تعبئة هذه الاستبانة

Thank you very much for your participation in filling out this questionnaire 
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 بسم الله الرحمن الرحيم 

 

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, I designed this questionnaire to collect the required data, so I hope you 

can help by filling it out precisely and objectively. And I would like you to know that the 

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

I appreciate your cooperation 

 

 

The researcher: Zakeih Abdelnabi 

The supervisor: Dr. Wasim Idris Sultan 
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