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Abstract 

 

Setup a medical waste management strategy for a healthcare institution 

A private sector general specialization healthcare institution in Gaza city-Gaza Strip 

was selected as a case study for the research. The study aimed to projection of  the 

world health organization (WHO) guidelines regarding the health-care waste 

management practices on practices in the healthcare institution, and examine the 

possibility to be applied, and investigate the strengths and weaknesses and whether 

the experiment can be generalized if successed. A 24 service units in the healthcare 

institution were purposively selected to be covered by the study procedures as these 

service units were producing health-care waste as a result of the healthcare service 

provided through them. The study adopted a systematic and structured field level 

primary data collection, employed a range of approaches in order to obtain the 

required data. Conducting field meetings, direct field observation and registration, in 

addition to a modified WHO questionnaire form were utilized to collect data from 79 

different respondents amongst 24 service units in the healthcare institution. 

The WHO guidelines had been successfully implemented with regard to the health-

care waste management practices in the healthcare institution at the various stages of 

the handling process for the health-care waste. The effective segregation at the 

production point of these waste has been done properly from the moment the waste 

classified as hazardous, and that was followed by transfer of segregated waste from 

the producing units in separate from the normal-non hazardous waste, using special 

containers and colored bags dedicated for that purpose.  As a consequence an accurate 

data for the quantity and composition of health-care waste produced by the healthcare 

institution has been registered. However, the chain of work process regarding health-

care waste management according to the WHO guidelines had been broken in the 

final stage and specifically in the disposal stage. The hindrance was the shortage of 

financial resources and which reflected on the required equipment to be provided, and 

the allocated expenditures for this regard. Total waste produced by the various service 

units in the healthcare institution was weighed for two sequent weeks at a rate of three 
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times a day, followed by weighting of segregated hazardous waste only for sequent 

two weeks at a rate of three times a day. 

Findings of the study revealed that the hazardous health-care waste proportion of total 

waste produced by different service units in the healthcare institution was (16.3%) 

and it is correspond with what have been issued by the WHO for this regard for 

developing countries. In addition, and concerning health-care waste management 

procedures, effective segregation may consider as the critical key factor followed by a 

separate collection of hazardous waste from normal non-hazardous and temporarily 

onsite storage in the healthcare institution. 
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  ممخص
 ةصحيالمؤسسة موضع استراتيجية إلدارة النفايات الطبية ل

 -في مدينة غزة تخصص عام  - قطاع الخاصمن التم اختيار مؤسسة رعاية صحية 
لألنظمة والتوجييات المنبثقة إسقاط عمل تيدف الدراسة إلى  لمبحث. دراسية قطاع غزة كحالة

إدارة نفايات الرعاية الخاصة بـممارسات ال( فيما يتعمق بWHOمنظمة الصحة العالمية ) عن
إمكانية  وبحث محل الدراسةفي مؤسسة الرعاية الصحية المعمول بيا ت الممارسا عمىالصحية 

تم  تطبيقيا، واستكشاف مواطن القوة والضعف وما إذا كان يمكن تعميم التجربة إذا نجحت.
ولتشمميا لتتم تغطيتيا  محددفي مؤسسة الرعاية الصحية بشكل صحية وحدة خدمة  24اختيار 

كانت تنتج نفايات الرعاية الصحية ة يوحدات الخدمالث أن ىذه حي ،مدراسةالميدانية لجرااات اإل
أسموب منظم اعتمدت الدراسة . قدمة من خاللياـُـنتيجة لخدمات الرعاية الصحية المكـالصحية 
من أجل ميداني، كما تبنت عدة اساليب مستوى الالعمى وذلك ولية األبيانات الجمع وممنيج ل

الميدانية  المالحظة عتمادا، و ميدانية مقابالتتم إجراا  دراسة.لم الحصول عمى البيانات المطموبة
منظمة الخاص بـمعّدل الستبيان االباإلضافة إلى نموذج لحظيًا بالمكان  المباشرة والتسجيل

ة في يوحدة خدم 24 خاللمن  شخص شممتيم الدراسة 97من  الصحة العالمية لجمع البيانات
 مؤسسة الرعاية الصحية.

رشاداتأنتم تنفيذ  منظمة الصحة العالمية بنجاح فيما يتعمق بممارسات إدارة  ظمة وا 
 التداولفي مؤسسة الرعاية الصحية في المراحل المختمفة من عممية  نفايات الرعاية الصحية

في نقطة إنتاج لمنفايات ال ّـ الفع الفرز ت عمميةتمفقد  .داخل المؤسسة نفايات الرعاية الصحيةل
المحظة التي تم فييا تصنيف النفايات عمى أنيا  ذصحيح منالشكل البنبغي و كما يىذه النفايات 

بشكل منفصل ليذه النفايات نتجة ـُـمن الوحدات المالمفروزة منفايات وترحيل لذلك نقل  الوت، خطرة
عن النفايات العادية غير الخطرة وذلك باستخدام حاويات خاصة وأكياس ممونة مخصصة 

نتيجة لذلك، تم تسجيل بيانات دقيقة عن كمية وتكوين نفايات الرعاية ـوك ليذا الغرض.ومكرسة 
العمل المتعمق بإدارة  سيرومع ذلك، فإن سمسمة  الصحية التي تنتجيا مؤسسة الرعاية الصحية.

قد تم الخاصة بيذا الشأن منظمة الصحة العالمية  ألنظمة وارشاداتنفايات الرعاية الصحية وفًقا 
في مرحمة التخمص  اً وتحديد نفايات الرعاية الصحيةلــ لعممية التداولالنيائية كسرىا في المرحمة 

عمى بدوره والذي انعكس لدى المؤسسة الموارد المالية  نقصىو  السببكان لقد و  منيا.النيائي 
 .الشأنالمعدات المطموبة، والنفقات المخصصة ليذا  توفير



VII 
 

ة المختمفة في مؤسسة الرعاية يالخدموحدات الالنفايات التي تنتجيا إجمالي تم وزن 
المفروزة وزن النفايات  ثم تال ذلكالصحية لمدة أسبوعين متتاليين بمعدل ثالث مرات في اليوم ، 

 بمعدل ثالث مرات في اليوم.متتاليين لمدة أسبوعين والمصنفة كنفايات خطرة 

لي النفايات كشفت نتائج الدراسة أن نسبة نفايات الرعاية الصحية الخطرة من إجما
٪( وىي تتوافق 1..3المختمفة في مؤسسة الرعاية الصحية كانت ) يةخدمالوحدات الالناتجة عن 

مع ما أصدرتو منظمة الصحة العالمية في ىذا الصدد بالنسبة لمبمدان النامية. باإلضافة إلى 
قد يعتبر ، داخل المؤسسة الصحية ذلك، وفيما يتعمق بإجرااات إدارة نفايات الرعاية الصحية

لنفايات الرعاية الصحية المصنفة عمى أنيا خطرة عن النفايات العادية ال ّـ الفعوالفرز الفصل 
وتخزينيا بشكل منفصل النفايات الخطرة  جمع ذلك يتبعفي نجاح العممية، و حاسم  يكعامل رئيس

 في مؤسسة الرعاية الصحية.عن النفايات العادية 
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1.1  Introduction 

The mission of any health institution is to provide health care services and to be a 

place for healing and treatment. However, the health institution's ability to provide a 

good level of health care services may be affected if its health safety level is poor, and 

the risk of  infection transmission to patients and staff (nosocomial) is high. 

 So, achieving a good level of health safety is important at all levels: health, 

occupational, environmental and community as well. 

Health-care waste in general and the hazardous in particular, are one of the sources 

and reasons of infection if it is not systematically removed and treated in the right 

way and approach. It is not the only source but one of the reasons that could be 

avoided and controlled, according to sound planning and management. 

Safe health-care waste management is fundamental for the provision of quality, 

people-centered care, protecting patient and staff safety and safeguarding the 

environment. As part of broader water, sanitation and hygiene (WASH) and infection 

prevention and control (IPC) efforts, safe management of health-care waste reduces 

health-care-related infections, increases trust and uptake of services, increases 

efficiency and decreases cost of service delivery (WHO 2017). 

Poor waste management can jeopardize care staff, employees who handle medical 

waste, patients and their families, and the neighboring population. In addition, the 

inappropriate treatment or disposal of  waste can lead to environmental contamination 

or pollution.  

In unfavorable contexts, the risks associated with hazardous medical waste can be 

significantly reduced through simple and appropriate measures (ICRC 2011). 

Usually, the health-care waste only be addressed and managed when the efforts of 

processing and treatment are greater than the appropriateness of disposing. 

The incentive to the health-care waste management is the negative impacts resulting 

when the disposing process affect the human's life as well as the environment. 

So, a sound managerial approach and the utilize of proper technologies must be 

empowered and supported technically and administratively. 

Health-care waste management as an area of concern, and a critical subject to be 

considered requires an extensive and a comprehensive adoption of a continuous work 
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at the present as well as long term, taking into account the existing potentials in terms 

of human resources and equipment and provide the required financial needs. 

 

1.2 Background 

Formulation of objectives and planning for their achievement are important for 

improving health-care waste management at the national, regional, and local level. 

Planning requires the definition of a strategy that will facilitate careful 

implementation of the necessary measures and the appropriate allocation of resources 

according to the identified priorities. This is important for the motivation of 

authorities, health-care workers, and the public, and for defining further actions that 

may be needed(WHO 1999). 

World Health Organization define  health-care waste as: The waste that includes all 

the waste generated within health-care facilities, research centers and laboratories 

related to medical procedures. In addition, it includes the same types of waste 

originating from minor and scattered sources, including waste produced in the course 

of health care undertaken in the home (e.g. home dialysis, self-administration of 

insulin, recuperative care) (WHO 2014). 

 

A classification of hazardous health-care waste is as: 

1.2.1 Sharps waste 

Sharps are items that could cause cuts or puncture wounds, including needles, 

hypodermic needles, scalpels and other blades, knives, infusion sets, saws, broken 

glass and pipettes. Whether or not they are infected, such items are usually considered 

highly hazardous health-care waste and should be treated as if they were potentially 

infected. 
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1.2.2 Infectious waste 

 

 

 waste from infected patients in isolation wards.  

 

1.2.3 Pathological waste 

Pathological waste could be considered a subcategory of infectious waste, but is often 

classified separately – especially when special methods of handling, treatment and 

disposal are used. Pathological waste consists of tissues, organs, body parts, blood, 

body fluids and other waste from surgery and autopsies on patients with infectious 

diseases. It also includes human fetuses and infected animal carcasses. Recognizable 

human or animal body parts are sometimes called anatomical waste. Pathological 

waste may include healthy body parts that have been removed during a medical 

procedure or produced during medical research. 

 

1.2.4 Pharmaceutical waste, including genotoxic waste 

Pharmaceutical waste includes expired, unused, spilt and contaminated 

pharmaceutical products, prescribed and proprietary drugs, vaccines and sera that are 

no longer required, and, due to their chemical or biological nature, need to be 

disposed of carefully. The category also includes discarded items heavily 

contaminated during the handling of pharmaceuticals, such as bottles, vials and boxes 

containing pharmaceutical residues, gloves, masks and connecting tubing. 

Genotoxic waste is highly hazardous and may have mutagenic (capable of inducing a 

genetic mutation), teratogenic (capable of causing defects in an embryo or fetus) or 

carcinogenic (cancer-causing) properties. 
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1.2.5 Chemical waste 

Chemical waste consists of discarded solid, liquid and gaseous chemicals; for 

example, from diagnostic and experimental work and from cleaning and disinfecting 

procedures. Chemical waste from health care is considered to be hazardous if it has at 

least one of the following properties: 

 

 toxic (harmful)  

 corrosive (e.g. acids of pH <2 and bases of pH >12)  

 flammable  

 reactive (explosive, water reactive, shock sensitive)  

 oxidizing.  

Non-hazardous chemical waste consists of chemicals with none of the above 

properties. 

 

1.2.6 Radioactive waste 

Radioactive wastes are materials contaminated with radionuclides. They are produced 

as a result of procedures such as in vitro analysis of body tissue and fluid, in vivo 

organ imaging and tumor localization, and various investigative and therapeutic 

practices. Radioactive health-care waste often contains radionuclides with short half-

lives (i.e. half of the radionuclide content decays in hours or a few days); 

consequently, the waste loses its radioactivity relatively quickly. However, certain 

specialized therapeutic procedures use radionuclides with longer half-lives; these are 

usually in the form of small objects placed on or in the body and may be reused on 

other patients after sterilization. 

 

1.2.7 Non-hazardous general waste 

Non-hazardous or general waste is waste that has not been in contact with infectious 

agents, hazardous chemicals or radioactive substances and does not pose a sharps 

hazard, and is usually similar in characteristics to municipal solid waste. More than 
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half of all non-hazardous waste from hospitals is paper, cardboard and plastics, while 

the rest comprises discarded food, metal, glass, textiles, plastics and wood. 

 

 

Figure 1.1 Typical waste composition in health-care facilities 

(Safe management of wastes from health‑ care activities WHO, 2017) 

 

 

Table 1.1 A summarized classification of hazardous health-care waste  

Descriptions and examples Waste category 

Hazardous health-care waste 

Used or unused sharps (e.g. hypodermic, 

intravenous or other needles; auto-disable 

syringes; syringes with attached needles; 

infusion sets; scalpels; pipettes; knives; 

blade, broken glass) 

Sharps waste 

Waste suspected to contain pathogens 

and that poses a risk of disease 

transmission(e.g. waste contaminated 

with blood and other body fluids; 

laboratory cultures and microbiological 

stocks; waste including excreta and other 

materials that have been in contact with 

patients infected with highly infectious 

diseases in isolation wards) 

Infectious waste 

Human tissues, organs or fluids; body 

parts; fetuses; unused blood products 
Pathological waste 

Pharmaceuticals that are expired or no 

longer needed; items contaminated by or 

containing pharmaceuticals Cytotoxic 

waste containing substances with 

Pharmaceutical waste, cytotoxic waste 
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genotoxic properties (e.g. waste 

containing cytostatic drugs – often used 

in cancer therapy; genotoxic chemicals) 

Waste containing chemical substances 

(e.g. laboratory reagents; film developer; 

disinfectants that are expired or no longer 

needed; solvents; waste with high content 

of heavy metals, e.g. batteries; broken 

thermometers and blood-pressure gauges) 

Chemical waste 

Waste containing radioactive substances 

(e.g. unused liquids from radiotherapy or 

laboratory research; contaminated 

glassware, packages or absorbent paper; 

urine and excreta from patients treated or 

tested with unsealed radionuclides; sealed 

sources) 

Radioactive waste 

 

Waste that does not pose any particular 

biological, chemical, radioactive or 

physical hazard 

Non-hazardous or general health-care 

waste 

Categories of health-care waste(safe management of wastes from health-care activities, 2014) 

 

1.3   Problem Statement  

Despite there's a local legislation, laws and international guidelines and regulations to 

regulate and control the handling and disposing of health-care waste in general and 

hazardous in particular, however, the issue of hazardous health-care waste 

management has not taken the attention it deserves and which is imposed by the 

seriousness it represents. 

Taking into consideration the continuous increase in the number of health institutions 

providing health–care  services and as a consequence producing health-care waste 

whether private as well as public sector (30 hospitals,14 belong to the NGOs, 13 

public sector and 3 hospitals affiliated to the Ministry of Interior and National 

Security,  in addition to 53 primary health care center affiliated to MOH, 22 to 

UNRWA and 5 to Medical services for the police and public security" military 

medical services", in addition to 83 belong to NGOs.) (annual report MOH 

2016), and the steady increase in the population in the Gaza Strip and the 

improvement in the level of social welfare, which will also be reflected in the level of 

health care services provided, which means increasing the quantity and quality of 

hazardous health-care waste produced. 
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Until researcher knowledge there's no written work plan or even practical procedures 

in the health institutions regarding to health-care waste management, and if it exist, it 

is disabled or not working or not applied. Also there's no data about quantity as well 

as quality of medical waste have been produced by health institutions as a result of 

health care services. 

 

1.4 Aim of study 

The main goal of the research is to go beyond the evaluation and assessment of 

health-care waste management in the health institution, and conduct & perform a 

systematic and structured work plan for the management and control of handling 

health-care waste resulting from the health-care services provided by various service 

units in the health institution, which will create and develop a healthy, professional 

and environmental safe working environment, and the positive impact on the 

community level as a consequence. In order to achieve this, the systematic and 

structured work plan must be followed and adhered to during the different stages of 

handling health-care waste. The systematic and structured work plan will based on 

rules, standards and guidelines have been derived and issued by the World Health 

Organization in this regard. 

 

1.4.1 Main objectives:  

 Development of the health sector by providing a health-safe service environment in 

the health institution.  

 Monitor and control one of the sources of human health and environmental pollution, 

and one of the most important sources of disease transmission and infection.  
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2.1 Introduction 

The health-care sector has been developed in an accelerated rate unlike any other of 

human's life sectors, and that may refers to the progression of welfare in general and 

human's health-care demand in particular. So, later few decades it has been a pressing 

need and more and more important to plan to the future for any health-care practice to 

be successed. Planning for the health-care sector must  be equipped and prepared in 

advance for any comings along down the future. A health-care strategic plan leads to 

more efficiency and as a consequence safeness in the health-care services providing. 

Strategic Planning in health-care sector is setting up an objectives for where a health-

care facility no matter it is big or small would like to be in future. 

The critical key factor in which must be concerned and to be considered in the 

strategic planning of the health-care sector is the organizational structure of the 

health-care facility. Perception and understanding the duties and tasks assigned to 

each component for the organizational structure of the health-care facility is needful 

for the entire system to be succeeded. 

Strategic Planning advantages in the health-care sector are various mainly due to the 

fact that health-care facility is operating at multidisciplinary and multi sectorial levels, 

beginning with health-care services providing and life guarding as patient care to the 

financial issue and else of matters. So, strategic planning in the health-care sector is as 

an insisting need. 

Unlike traditional plans, strategic planning takes into account what is may counter and 

facing every sector of the health-care facility, taking into account the availability of 

resources in the current time and the foreseeable changes as well as the future as a 

challenges and constrains. 

The strategic planning in the health-care sector significance is seen when looking at 

health-care facility‘s effectiveness as its main mission and aim. It has been believed 

that the health-care facilities are being as efficient as it could be, only when taking a 

closer, In-depth look at the workflows and processes with a comprehensive view in 

which it can provide as insight as to where improvements could be made and more 

specific plans should be set. 
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All of the health-care strategic plans forefront is achieving the main objectives that 

have been planned. So, the health-care facilities should figure out some topics, issues 

and these must be soundly addressed. Financial and human resources are the most 

critical factors in which affecting the whole workflows and processes in general. 

These critical factors play a dramatic role for ensuring that the strategic plans that had 

been made will be beneficial in the long terms as well as the present. 

But it is not necessary that because of the health-care facility‘s strategic plan have 

been made meaning that it is as effective as possible and it seems should be. 

Effective strategic plan takes into account where it could be vital and realistic. In 

some cases, it's not possible in some area, but it is in another. 

The health-care facility should look into the overall gains due to the strategic plan as 

for example through expansion in health-care services provided, new access points for 

efficiency as well as effectiveness, and the positive impacts generally on the 

professional, health, environmental and legal levels, and its implications at the 

community dimension as it is a recipient of health-care providing services and the 

main reason for them to be exist. 

The health-care facilities intended to serve patients however is that service. Despite 

the fact that the health-care service is a permanent and growing demand, the way in 

which these health-care facilities will be needed may change. Understanding future 

challenges and changes as a trends of the social conception of the health-care services 

providing is important in order to plan ahead for what patients will need. 

So, how can the health-care facilities bridge the gap between meeting the needs of 

patients on the sound basis, and the human, financial, and what else resources that are 

available to the health-care facilities, within the vision of a clear future in order to 

ensure success at the health-care service that provided, and professional and 

community levels? 

Usually, the health-care facilities realize the success factors that are required to carry 

out the health-care facilities' vision. But have facing difficulty and obstacles in 

implementing them in day to day duties. So, strategic planning would assure carrying 

out these factors so that success will be achieved efficiently. 
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The success factors of the health-care facilities cannot be carried out unless there is 

sound plans have been set in motion. 

Regrettably, understanding the health-care facilities ambient and looking ahead 

sometimes is tricky when the system is unsteady. 

The charge of health-care services provided due different medical technologies for 

example and the financial funds required to run those technologies is not always in 

hand and available. 

Demographic, socio-economic changes are phenomenon that expected to occur on 

continuous base, in which sometimes may should considered as challenges and 

obstacles occur periodically, and as a consequence increasing the need for strategic 

planning in the health-care facilities. 

Without the right awareness and knowledge it is difficult to predict where costs are 

going, and in which areas will be saved. 

In order for any health-care facilities to remain afloat, strategic aims on long term 

base must be specified, and at last to be achieved for the longevity of the act. and in 

order to do so, an understanding and analysis of the local ambient circumstances must 

be conducted to predict the future of these health-care facilities.  

The ability to predict ambient circumstances of the health-care facilities is imperative 

when dealing with human's life. Overall, it's not easy feat if knowledge is unavailable 

and not carefully examined, and strategic planning has not been conducted 

thoroughly. 

In the heath-care facilities, decision making must be based on  understanding ambient 

circumstances, the needs and the resources that could be available, and ensuring all 

future strategic plans are seen through. Sound cognition and knowledge, are key 

components will allow the heath-care facilities to strategically plan for what is to 

come, increasing efficiency across the board. 
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But : what is strategic planning? 

Referring to the united nations strategic planning guide for managers: Strategic 

planning is a process of looking into the future and identifying trends and issues 

against which to align organizational priorities of the department or office. Within the 

departments and offices, it means aligning a division, section, unit or team to a 

higher-level strategy. In the UN, strategy is often about achieving a goal in the most 

effective and efficient manner possible. 

 

Strategy has been defined in modern times as ―a plan of action designed to achieve 

a long-term or overall aim‖ (Oxford University Press, 2014) or ―a careful plan or 

method for achieving a particular goal usually over a long period of time‖ (Merriam-

Webster, 2014) (WHO Regional Office for Europe, Strategic planning for health: a 

case study from Turkey 2015). 

 

According to the world bank group strategic planning: a ten-step guide: Strategic 

planning: The process by which leaders of an organization determine what it intends 

to be in the future and how it will get there. To put it another way, they develop a 

vision for the organization's future and determine the necessary priorities, procedures, 

and operations (strategies) to achieve that vision. Included are measurable goals 

which are realistic and attainable, but also challenging; emphasis is on long-term 

goals and strategies, rather than short-term (such as annual) objectives. Strategic 

planning assumes that certain aspects of the future can be created or influenced by the 

organization. Strategic planning is ongoing; it is "the process of self-examination, the 

confrontation of difficult choices, and the establishment of priorities". 

The basic aim of strategic planning is to establish definitively the nature and character 

of an organisation and the sector that it represents and to manage its future 

development. Within the strategic planning process, the organisation establishes its 

goals, priorities and strategies and defines the measures needed to evaluate the 

success of these goals. 

A strategic plan is usually accompanied by the development of annual working plans 

that define the responsibilities in terms of its execution, deadlines and required 

resources in more detail. It may include the organizational and operational steps to be 

taken in order to achieve the goals defined by the plan. 
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Accordingly, a strategic plan represents an integrated set of strategic goals and 

operational objectives and activities needed to achieve a desired result (often defined 

as an organization's ―mission‖ or ―vision‖) (STRATEGIC PLANNING MANUAL, 

Strategic Planning and Policy Development 2010). 

Strategic planning has been presented as a valuable management tool. However, 

evidence of its deployment in healthcare and its effect on organizational performance 

is limited in low‐ income and middle‐ income countries (LMICs). 

In an (LMIC) healthcare environment characterized by resource limitation, 

complexity, and political and economic volatility, flexibility rather than rigid plans 

allow organizations to better cope with environmental turbulence(Saleh et al., 2012). 

Strategic planning is an essential process in preparing to carry out the organization‘s 

mission. An effective strategic planning process provides a framework to make 

decisions on how to allocate organizational resources, address challenges and take 

advantage of opportunities that arise along the way.  

Effective Strategic Planning was created for staff and board members of community 

development organizations. It describes the process for developing an organizational 

strategic plan, from preparation to development and implementation. Strategic 

planning focuses on establishing the organizational direction, setting priorities and 

identifying obstacles and opportunities that may limit or enable  carrying out the 

missions. 

Properly used, strategic planning is a powerful tool to keep the organization 

energized, focused and effective (Effective Strategic Planning, 1999) 

Strategic planning establishes a long-term plan to achieve an organization‘s specified 

vision and mission through the attainment of high-level strategic goals. A strategic 

plan looks out over an extended time horizon, three to five years or more. The plan 

establishes where the organization is currently, where leadership wants to go, how 

they will get there and how they will know when they have arrived. To implement 

every long-term strategic plan there is a short-term operational plan. The activities (or 

tactics) in the operational plans are the day-to-day business operations that set short-

term goals or milestones of one to 12 months, and they are updated annually 

according to the implementation status of the strategic plan goals and objectives. 
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Operational plans guide individual and unit activities that support the strategic plan‘s 

progress and provide validation and evidence of success toward achieving its goals 

(Strategic Planning, NAPA GROUP 2012). 

The term ―strategy‖ was first used in the military to describe the grand plan for 

winning a war. It is usually distinguished from ―tactics‖ which are the plans for 

winning individual battles. Businesses use strategic plans to contend with their 

environments. These plans provide the fundamental direction of purposes and policies 

that define the cooperative. Strategic planning is important in plotting a future course, 

and it makes sense to prepare for that future in every way possible. There are five 

phases in the strategic planning: process  agreement, fact gathering, evaluation, plan 

definition, and reevaluation. 

Dividing the strategic planning process into five separate phases provides for logical 

and structured organization (Understanding Cooperatives: Strategic Planning, United 

States Department of Agriculture Rural Development, 1995). 

Strategy is an action that managers take to attain one or more of the organization's 

goals. Strategy can also be defined as ―A general direction set for the organisation and 

its various components to achieve a desired state in the future. Strategy results from 

the detailed strategic planning process‖.  

 

A strategy is all about integrating organizational activities and utilizing and allocating 

the scarce resources within the organizational environment so as to meet the present 

objectives. While planning a strategy it is essential to consider that decisions are not 

taken in a vacuum and that any act taken by the organisation is likely to be met by a 

reaction from those affected, competitors, customers, employees or suppliers 

(Strategic Management and Strategic Planning Process, 2014). 

When turning to the research of a strategy and strategic planning it should be 

clarified, what strategy is. The word ‗strategy‘ has originated from the Greek word 

strategos meaning ‗the general art‘. The term of strategy is historically associated with 

military operations. It is explained in the dictionary as ‗military science and art for the 

general planning and conduct of large scale military operations. Today in theory 

several definitions of strategy can be met. The two general definitions are as follows: 
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- Strategy is the definition of long-term basic objectives and areas of activity of an 

organisation, allocation of the resources required for their achievement. 

- Strategy is a system of logical, integrating and balanced decisions(Strategic 

Planning, BērziĦs 2012). 

A good strategy, which is about the results that should be achieved and what the ways 

are. Planning provides the direction and the sequence of activities in accomplishing 

the goals and objectives. To make a good plan it is necessary to know what are the 

results expected. In other words, an organization without a strategy is like a ship 

without a rudder, going around in circles. 

The Oxford dictionary defines strategy as : planning and directing of the whole 

operation of a campaign or war; plan, policy. According to this definition, strategy is 

equivalent with plan and policy. Sometimes the terms are used as synonyms, but it 

would be a slight difference between them. For instance, World Health Organization‗s 

(WHO) definition of  health policy is:  A formal statement or procedure within 

institutions (notably government) which defines priorities and the parameters for 

action in response to health needs, available resources and other political pressures( 

Kostova et al 2010). 

Strategic plan is an action plan by which an organisation plans to achieve its strategic 

objectives. Draft of the plan, which defines the organizational activities and 

availability of resources – cash, human resources, space and equipment, required for 

the achievement of the objectives set. Strategic plans are usually prepared for a long 

term – from 2 to 5 years. The main task of a strategic plan is to ensure the realization 

of organizational objectives within a certain period of time(BērziĦs 2012). 

 

Strategic management with a prospective view finds out effective formulation of the 

strategy important and considers it as the navigator of purposes and activities of the 

organization.  In fact, strategic planning is a set of theories and frameworks, 

complementary tools and techniques to help managers to think, plan and act 

strategically. In other words, strategic planning provides organizations with tools in 

order to be able to develop and implement strategies on various aspects and manage 

their own strategic performance. A fundamental principle in strategic planning is that 

organizations should seek to formulate strategies to take advantage of external 
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opportunities and avoid or reduce the effects of external threats. Hence, strategic 

planning helps organizations to predict environmental changes and respond them 

effectively ( Bagherieh-Mashhadi  Amirhossein et al., 2014). 

 

Strategic planning is the systematic process whereby an organization creates a 

document indicating the way it plans to progress from its current situation to the 

desired future situation (Perera & Peiró, 2012).  

 

According to Swayne, Duncan, and Ginter (2006), strategic planning is a set of 

processes, which help in identifying the future desired by the organization and to 

developing guidelines for making the decisions leading to such a future (Swayne, 

Duncan, & Ginter, 2006). Strategic planning integrates main objectives, policies and 

associated activities in an individual organization as a whole. A strategy based on the 

shortcomings and the competence within the enterprise can anticipate changes in the 

environment, and can be helpful for allocation of enterprise resources in a unique and 

valuable way (Mintzberg, Quinn, & Ghoshal, 1998). Evidence of strategic planning in 

low-income and middle-income countries (LMICs) is very low (El-Jardali, Jamal, 

Abdallah, & Kassak, 2007). Compared with high-income countries, healthcare 

environment in LMIC is more complex, dynamic and challenging (Mills, Brugha, 

Hanson, & McPake, 2002) where resources are generally more limited. Thus, the need 

for strategic planning in these countries should be understood to a larger degree          

( Tofighi Shahram, et al 2015). 

 

In the most widely used text in the field, strategic planning is defined as ―a 

deliberative, disciplined effort to produce decisions and actions that shape and guide 

what an organization or other entity -such as a collaboration, function, or community 

or region- is, what it does, and why it does it‖ (Bryson, 2011). Defined in this manner, 

strategic planning consists of a set or family of concepts, procedures, tools, and 

practices meant to help decision makers and other stakeholders address what is truly 

important for their organizations and/or places. 

 

Strategic planning can be part of the broader practice of strategic management that 

links planning with implementation (Poister, Pitts, & Edwards, 2010; Talbot, 2010). It 

can be applied to organizations, collaborations, functions (e.g., transportation or 
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health) and places ranging from local to national and international (Albrechts & 

Balducci, 2013; Edwards et al 2017). 

 

The term strategy process (or strategy making) refers to how objectives and actions 

are selected or formulated (Hart 1992). The outcome of this process is strategy 

content itself, which is ‗‗a pattern of action through which organizations propose to 

achieve desired goals, modify current circumstances and/or realize latent 

opportunities‘‘ (Rubin 1988). Strategy content can be conceptualized at two levels: 

First, it can be seen as a general approach that describes the organization‘s position 

and how it interacts with its environment, referring to this as ‗‗strategic stance,‘‘ or 

the broad way in which an organization seeks to maintain or improve its performance. 

It has been argued that this level of strategy is relatively enduring and unlikely to 

change substantially in the short term (Zajac and Shortell 1989). The second level of 

strategy involves the specific steps that an organization takes to operationalize its 

stance, referring to these as ‗‗strategic actions,‘‘ which are more likely to change in 

the short term (Fox-Wolfgramm, Boal, and Hunt 1998). Stance and actions together 

constitute an organization‘s strategy content (Boyne et al., 2014). 

 

Strategic management is commonly conceptualized as the alignment of internal 

capabilities with external demands, and this alignment may take the form of plans, 

patterns, positions, perspectives, and plots (Mintzberg et al., 2009). 

 

The adoption of strategic management in the public sector was partly a response to 

environmental turbulence in the 1970s, which made some of the traditional planning 

obsolete, and partly a reaction to disappointment with certain management models 

such as the planning, programming and budgeting system (PPBS) which put heavy 

demands on information processing and management capacity (Eadie, 1983). The 

growing use of strategic management in the public sector was moreover partly a 

component of many public management reforms that emphasized decentralization and 

sought to replace traditional bureaucratic governmental institutions with smaller and 

more autonomous organizations (Brudney et al., 1999; Pollitt and Bouckaert, 2004). 

 

Strategic management in the public sector is a relatively young academic discipline. 

Since the mid-1980s there has been an expanding academic literature on strategic 
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management in the public sector 2009). After an initial emphasis on conceptual 

studies adapting strategy theories and techniques to the public sector context there has 

in the 2000s been a growing number of empirical studies (Johnsen 2014). 

A strategy or general plan of action might be formulated for broad, long-term, 

corporate goals and objectives, for more specific business unit goals and objectives, or 

for a functional unit, even one as small as a cost center. 

As may definition implies, it is may view that strategy (and tactics) relate to how a 

given end is to be attained. Together, strategy and tactics bridge the gap between ends 

and means. Resources are allocated or deployed and then employed in the course of 

executing a given strategy so as to realize the end in view. The establishment of the 

ends to be attained does indeed call for strategic thinking, but it is separate from 

settling on the strategy that will realize them (Nickols 2016). 

 

Health-care service is not restricted to the health medical care of patients. In this 

context of human's lifesaving, this concern is realized through the multi practices by 

the health-care professionals in the health-care facility. 

However, health-care service is not always clearly distinguished from other activities 

and practices to improve and protect human's life and not always valued as an 

improvement of health-care service providing. 

 

The health-care facilities may see their goals in the context of improvement of health-

care service providing in terms of the professional, environmental and legal 

dimensions in shorter-term as in the workflow day-to-day goal due to infection 

control practices. One of these practices is the management of the health-care waste 

resulting from the health-care service provided by various facilities in the health-care 

facility. 

 

The health-care facility's success in infection control and protecting its employees as 

well as patients is an evidence of the quality of the services that provided by the 

health-care facility. This may seems to be a short-term goal in the daily practices as 

well as long-term in soundly planning and taking into consideration the development 

of practices that will maintain the quality of health-care service provided by various 

facilities of the health-care facility, and the recruitment of financial support and the 

adoption of the required budgets. 
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Ideally, all health-care waste management practices seek to implement 

environmentally sound management of hazardous waste or other waste, best 

environmental practices and best available techniques in accordance with the Basel 

and Stockholm conventions and relevant national regulations and requirements. 

Nevertheless, changes and improvements to waste management practices must be 

made within the financial and technical capacity of any health-care system. This 

might include making small, incremental improvements, as well as planning for more 

significant, longer term improvements to obtain optimal options, which may only be 

possible once certain conditions have been reached. 

 

Basel Convention (UNEP, 1989): The Basel Convention on the Control of 

transboundary Movements of Hazardous Wastes and their Disposal is the most 

comprehensive global environmental treaty on hazardous and other wastes. It has 184 

Member Countries (Parties) and aims to protect human health and the environment 

against the adverse effects resulting from the generation, management, transboundary 

movements and disposal of hazardous and other wastes. 

 

Stockholm Convention (UNEP, 2004): The Stockholm Convention on Persistent 

Organic Pollutants (POPs) is a global treaty to protect human health and the 

environment from highly dangerous, long-lasting chemicals, by restricting and 

ultimately eliminating their production, use, trade, release and storage. The 

Convention also addresses unintentional chemical by-products, including 

polychlorinated dibenzo-p-dioxins and dibenzofurans (PCDDs and PCDFs). It has 

180 Member Countries (Parties). 

 

At the global level, health-care waste management is being addressed through the 

WHO and UNICEF water, sanitation and hygiene (WASH) in health care facilities: 

Global action plan (WHO & UNICEF, 2015a), as well as initiatives linked to climate 

change, renewable energy and greening the health sector, in line with the SDGs. All 

health-care waste activities should be planned, implemented and monitored at local, 

regional and national levels. In order to develop a realistic plan, the health-care waste 

management system should be assessed before beginning any activities (WHO, 2017). 
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So, it should mention, define and classify the health-care waste and identify the 

disposing of methods as specified by competent international organizations. 

 

2.2 Definition and classification 

The term health-care waste includes all the waste generated within health-care 

facilities, research centres and laboratories related to medical procedures. In addition, 

it includes the same types of waste originating from minor and scattered sources, 

including waste produced in the course of health care undertaken in the home. 

Between 75% and 90% of the waste produced by health-care providers is comparable 

to domestic waste and usually called ―non-hazardous‖ or ―general health-care waste‖. 

The remaining 10–25% of health-care waste is regarded as ―hazardous‖ and may pose 

a variety of environmental and health risks. 

 

 

 

Figure 2.1 waste compositions in health-care facilities (Source: WHO, 2014) 
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A classification of hazardous health-care waste is summarized in Table 2.1 below: 

Descriptions and examples Waste category 

Hazardous health-care waste 

Used or unused sharps (e.g. hypodermic, 

intravenous or other needles; auto-disable 

syringes; syringes with attached needles; 

infusion sets; scalpels; pipettes; knives; 

blade, broken glass) 

Sharps waste 

Waste suspected to contain pathogens 

and that poses a risk of disease 

transmission(e.g. waste contaminated 

with blood and other body fluids; 

laboratory cultures and microbiological 

stocks; waste including excreta and other 

materials that have been in contact with 

patients infected with highly infectious 

diseases in isolation wards) 

Infectious waste 

Human tissues, organs or fluids; body 

parts; fetuses; unused blood products 
Pathological waste 

Pharmaceuticals that are expired or no 

longer needed; items contaminated by or 

containing pharmaceuticals Cytotoxic 

waste containing substances with 

genotoxic properties (e.g. waste 

containing cytostatic drugs – often used 

in cancer therapy; genotoxic chemicals) 

Pharmaceutical waste, cytotoxic waste 

Waste containing chemical substances 

(e.g. laboratory reagents; film developer; 

disinfectants that are expired or no longer 

needed; solvents; waste with high content 

of heavy metals, e.g. batteries; broken 

thermometers and blood-pressure gauges) 

Chemical waste 

Waste containing radioactive substances 

(e.g. unused liquids from radiotherapy or 

laboratory research; contaminated 

glassware, packages or absorbent paper; 

urine and excreta from patients treated or 

tested with unsealed radionuclides; sealed 

sources) 

Radioactive waste 

 

Waste that does not pose any particular 

biological, chemical, radioactive or 

physical hazard 

Non-hazardous or general health-care 

waste 

Table 2.1 Categories of health-care waste(safe management of wastes from health-care activities, 2014) 
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2.2 Classification of hazardous health-care waste: 

2.2.1 Sharps waste  

Sharps are items that could cause cuts or puncture wounds, including needles, 

hypodermic needles, scalpels and other blades, knives, infusion sets, saws, broken 

glass and pipettes. Whether or not they are infected, such items are usually considered 

highly hazardous health-care waste and should be treated as if they were potentially 

infected. 

2.2.2 Infectious waste  

Infectious waste is material suspected to contain pathogens (bacteria, viruses, 

parasites or fungi) in sufficient concentration or quantity to cause disease in 

susceptible hosts. This category includes:  

 waste contaminated with blood or other body fluids  

 cultures and stocks of infectious agents from laboratory work  

 waste from infected patients in isolation wards. 

Waste contaminated with blood or other body fluids include free-flowing blood, blood 

components and other body fluids; dressings, bandages, swabs, gloves, masks, gowns, 

drapes and other material contaminated with blood or other body fluids; and waste 

that has been in contact with the blood of patients undergoing haemodialysis (e.g. 

dialysis equipment such as tubing and filters, disposable towels, gowns, aprons, 

gloves and laboratory coats).  

Laboratory cultures and stocks are highly infectious waste. Waste from autopsies, 

animal bodies, and other waste items that have been inoculated, infected, or in contact 

with highly infectious agents (based on the World Health Organization‘s [WHO] 

Laboratory biosafety manual (WHO, 2004) or other international or national risk-

based classification of pathogens are highly infectious waste. Discarded instruments 

or materials that have been in contact with persons or animals infected with highly 

infectious agents are also to be considered infectious waste. 

Waste from infected patients in isolation wards includes excreta, dressings from 

infected or surgical wounds, and clothes heavily soiled with human blood or other 

body fluids. Waste from non-infective patients and that is not contaminated with 

blood or body fluids may be considered non-infectious. In low-resource settings, the 
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infection-control or medical personnel should determine whether waste from non-

isolation ward patients should be classified as infectious waste.  

 

2.2.3 Pathological waste 

Pathological waste could be considered a subcategory of infectious waste, but is often 

classified separately – especially when special methods of handling, treatment and 

disposal are used. Pathological waste consists of tissues, organs, body parts, blood, 

body fluids and other waste from surgery and autopsies on patients with infectious 

diseases. It also includes human fetuses and infected animal carcasses. Recognizable 

human or animal body parts are sometimes called anatomical waste. Pathological 

waste may include healthy body parts that have been removed during a medical 

procedure or produced during medical research. 

 

2.2.4 Pharmaceutical waste, including genotoxic waste 

Pharmaceutical waste includes expired, unused, spilt and contaminated 

pharmaceutical products, prescribed and proprietary drugs, vaccines and sera that are 

no longer required, and, due to their chemical or biological nature, need to be 

disposed of carefully. The category also includes discarded items heavily 

contaminated during the handling of pharmaceuticals, such as bottles, vials and boxes 

containing pharmaceutical residues, gloves, masks and connecting tubing. 

Genotoxic waste is highly hazardous and may have mutagenic (capable of inducing a 

genetic mutation), teratogenic (capable of causing defects in an embryo or fetus) or 

carcinogenic (cancer-causing) properties. Genotoxic waste may include certain 

cytostatic drugs, vomit, urine or faeces from patients treated with cytostatic drugs, 

chemicals and radioactive material. 

Cytotoxic (chemotherapeutic or antineoplastic) drugs, the principal substances in this 

category, have the ability to kill or stop the growth of certain living cells and are used 

in chemotherapy of cancer. They play an important role in the therapy of various 

neoplastic conditions, but are also finding wider application as immunosuppressive 

agents in organ transplantation and in treating various diseases with an immunological 

basis. Cytotoxic drugs are most often used in specialized departments, such as 

oncology and radiotherapy units, whose main role is cancer treatment. 

 



25 
 

Cytostatic drugs can be categorized as follows:  

 alkylating agents: cause alkylation of DNA nucleotides, which leads to cross-

linking and miscoding of the genetic stock;  

 antimetabolites: inhibit the biosynthesis of nucleic acids in the cell;  

 mitotic inhibitors: prevent cell replication. 

Cytotoxic wastes are generated from several sources and can include the following: 

 contaminated materials from drug preparation and administration, such as 

syringes, needles, gauzes, vials, packaging;  

 outdated drugs, excess (leftover) solutions, drugs returned from the wards;  

 urine, faeces and vomit from patients, which may contain potentially hazardous 

amounts of the administered cytostatic drugs or of their metabolites, and which 

should be considered genotoxic for at least 48 hours and sometimes up to 1 week 

after drug administration. 

In specialized oncological hospitals, genotoxic waste (containing cytostatic or 

radioactive substances) may constitute as much as 1% of the total health-care wastes. 

 

2.2.5 Chemical waste 

Chemical waste consists of discarded solid, liquid and gaseous chemicals; for 

example, from diagnostic and experimental work and from cleaning and disinfecting 

procedures. Chemical waste from health care is considered to be hazardous if it has at 

least one of the following properties: 

 toxic (harmful)  

 corrosive (e.g. acids of pH <2 and bases of pH >12)  

 flammable  

 reactive (explosive, water reactive, shock sensitive)  

 oxidizing. 

 

Non-hazardous chemical waste consists of chemicals with none of the above 

properties; for example, sugars, amino acids and certain organic and inorganic salts, 

which are widely used in transfusion liquids.(WHO, 2014). 
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Table2.2 Chemical waste from health-care actives 

Chemical waste Examples 

Halogenated solvents 

Chloroform, methylene chloride, 

perchloroethylene, refrigerants, 

trichloroethylene 

Non-halogenated solvents 

Acetone, acetonitrile, ethanol, ethyl acetate, 

formaldehyde, isopropanol, methanol, 

toluene, xylenes 

Halogenated disinfectants 

Calcium hypochlorite, chlorine dioxide, 

iodine solutions, iodophors, sodium 

dichloroisocyanurate, sodium hypochlorite 

(bleach) 

Aldehydes 
Formaldehyde, glutaraldehydes, ortho 

phthalaldehyde 

Alcohols Ethanol, isopropanol, phenols 

Other disinfectants 
Hydrogen peroxide, peroxyacetic acid, 

quarternary amines 

Metals 
Arsenic, cadmium, chromium, lead, 

mercury, silver 

Acids 
Acetic, chromic, hydrochloric, nitric, 

sulfuric 

Bases 
Ammonium hydroxide, potassium 

hydroxide, sodium hydroxide 

Oxidizers 
Bleach, hydrogen peroxide, potassium 

dichromate, potassium permanganate 

Reducers Sodium bisulfite, sodium sulfite 

Miscellaneous 
Anaesthetic gases, asbestos, ethylene oxide, 

herbicides, paints, pesticides, waste oils 
(safe management of wastes from health-care activities, 2014) 
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2.2.6 Radioactive waste 

Radioactive wastes are materials contaminated with radionuclides. They are produced 

as a result of procedures such as in vitro analysis of body tissue and fluid, in vivo 

organ imaging and tumour localization, and various investigative and therapeutic 

practices.  

Radionuclides used in health care are in either unsealed (or open) sources or sealed 

sources. Unsealed sources are usually liquids that are applied directly, while sealed 

sources are radioactive substances contained in parts of equipment or encapsulated in 

unbreakable or impervious objects, such as pins, ―seeds‖ or needles.  

The waste produced by health-care and research activities involving radionuclides and 

related equipment maintenance and storage can be classified as follows:  

 sealed sources;  

 spent radionuclide generators;  

 low-level solid waste (e.g. absorbent paper, swabs, glassware, syringes, vials);  

 residues from shipments of radioactive material and unwanted solutions of 

radionuclides intended for diagnostic or therapeutic use;  

 liquid immiscible with water, such as liquid scintillation counting;  

 residues used in radioimmunoassay, and contaminated pump oil;  

 waste from spills and from decontamination of radioactive spills;  

 excreta from patients treated or tested with unsealed radionuclides;  

 low-level liquid waste (e.g. from washing apparatus);  

 gases and exhausts from stores and fume cupboards. 

 

2.2.7 Non-hazardous general waste 

Non-hazardous or general waste is waste that has not been in contact with infectious 

agents, hazardous chemicals or radioactive substances and does not pose a sharps 

hazard. A significant proportion (about 85%) of all waste from health-care facilities is 

non-hazardous waste and is usually similar in characteristics to municipal solid waste. 

More than half of all non-hazardous waste from hospitals is paper, cardboard and 

plastics, while the rest comprises discarded food, metal, glass, textiles, plastics and 

wood. 
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Figure 2.2 Classification of health care waste (the researcher) 
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2.3 Health-care waste risks and impact on health and environment 

Referring to the International Committee of the Red Cross (ICRC), the persons who 

may negatively affected due to the exposure to the health-care waste and the way they 

may be exposed is as follow: 

1. Inside the hospital: care staff (doctors, nursing staff, auxiliaries), stretcher-

bearers, scientific, technical and logistic personnel (cleaners, laundry staff, 

waste managers, carriers, maintenance personnel, pharmacists, laboratory 

technicians, patients, families and visitors). 

2. Outside the hospital: off-site transport personnel, personnel employed in 

processing or disposal infrastructures, the general population (including adults 

or children who salvage objects found around the hospital or in open dumps). 

Risks associated with hazardous health-care waste: 

The health risks associated with hazardous health-care waste can be divided into five 

categories: 

1. risk of trauma 

2. risk of infection 

3. chemical risk 

4. risk of fire or explosion 

5. risk of radioactivity 

 (ICRC 2011) 

 

Whereas the WHO pointed out the risks associated with the health-care waste  due to 

one or more of the following characteristics:  

 presence of infectious agents  

 a genotoxic or cytotoxic chemical composition  

 presence of toxic or hazardous chemicals or biologically aggressive 

pharmaceuticals  

 presence of radioactivity 

 presence of used sharps 

And with regard to the persons at risk, all individuals coming into close proximity 

with hazardous health-care waste are potentially at risk from exposure to a hazard, 

including those working within health-care facilities who generate hazardous waste, 
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and those who either handle such waste or are exposed to it as a consequence of 

careless actions. 

 

 

The main groups of people at risk are:  

 medical doctors, nurses, health-care auxiliaries and hospital maintenance 

personnel  

 patients in health-care facilities or receiving home care  

 visitors to health-care facilities  

 workers in support services, such as cleaners, people who work in laundries, 

porters 

 workers transporting waste to a treatment or disposal facility  

 workers in waste-management facilities (such as landfills or treatment plants), 

as well as informal recyclers (scavengers).  

The general public could also be at risk whenever hazardous health-care waste is 

abandoned or disposed of improperly. The hazards associated with scattered, small 

sources of health-care waste should not be overlooked. These sources include 

pharmaceutical and infectious waste generated by home-based health care, and 

contaminated disposable materials such as from home dialysis and used needles from 

insulin injection, or even illicit intravenous drug use(WHO 2014). 

 

2.4 Sources of health-care waste 

Different types of health-care facilities can be viewed as major or minor sources of 

health-care waste, according to the quantities produced. 

The major sources are listed as follow: 

 Hospitals  

 University hospital  

 General hospital  

 District hospital  

 Other health-care facilities  

 Emergency medical care services  

 Health-care centres and dispensaries  
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 Obstetric and maternity clinics  

 Outpatient clinics  

 Dialysis centres  

 Long-term health-care establishments and hospices  

 Transfusion centres  

 Military medical services  

 Prison hospitals or clinics  

 Related laboratories and research centres  

 Medical and biomedical laboratories  

 Biotechnology laboratories and institutions  

 Medical research centres  

 Mortuary and autopsy centres  

 Animal research and testing  

 Blood banks and blood collection services  

 Nursing homes for the elderly  

 

Minor and scattered sources produce some health-care waste, but their quantities and 

composition will vary. These sources typically have some common features:  

 They rarely produce radioactive or cytostatic waste.  

 Human body parts are not normally produced.  

 Sharps consist mainly of hypodermic needles. 

Minor sources of health-care waste are: 

 Small health-care establishments  

 First-aid posts and sick bays  

 Physicians‘ offices  

 Dental clinics  

 Acupuncturists  

 Chiropractors  

 Specialized health-care establishments and institutions with low waste 

generation  

 Convalescent nursing homes  
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 Psychiatric hospitals  

 Disabled persons‘ institutions  

 Activities involving intravenous or subcutaneous interventions  

 Cosmetic ear-piercing and tattoo parlours  

 Illicit drug users and needle exchanges  

 Funeral services  

 Ambulance services  

 Home treatment  

 

However, it should be recognized that the quantities of waste from the home treatment 

of medical conditions and long-term home-based care are rising significantly in many 

countries (WHO 2014). 

 

2.5 Treatment and disposing of the health-care waste 

In order to reduce the potential hazard posed by health-care waste, as well as to save 

the environment, health-care waste treatment and disposing of should be viewed in 

the context of waste management and infection control measures. 

But, some procedures should be followed before in order to minimize and reuse 

health-care waste items where it is safe to do so and in case of that is not possible, the 

unusable health-care waste should be treated to reduce their potential health or 

environmental negative hazard. 

The choice of treatment system involves consideration of waste characteristics, 

technology capabilities and requirements, environmental and safety factors, and costs 

– many of which depend on local conditions. Factors to be considered include: 

 waste characteristics  

 quantity of wastes for treatment and disposal  

 capability of the health-care facility to handle the quantity of waste  

 types of waste for treatment and disposal  

 technology capabilities and requirements  

 local availability of treatment options and technologies  

 capacity of the system  
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 treatment efficiency  

 volume and mass reduction  

 installation requirements  

 available space for equipment  

 infrastructure requirements  

 operation and maintenance requirements  

 skills needed for operating the technology  

 environmental and safety factors  

 environmental releases  

 location and surroundings of the treatment site and disposal facility  

 occupational health and safety considerations  

 public acceptability  

 options available for final disposal  

 regulatory requirements  

 cost considerations  

 equipment purchase cost  

 shipping fees and customs duties  

 installation and commissioning costs  

 annual operating costs, including preventive maintenance and testing  

 cost of transport and disposal of treated waste  

 decommissioning costs 

 

 

There are some basic processes for the treatment of hazardous components in health-

care waste: 

Thermal processes: These processes rely on heat (thermal energy) to destroy 

pathogens in the waste. They represent most treatment facilities in use across the 

world. 

 

Chemical processes: Chemical treatment methods use disinfectants such as dissolved 

chlorine dioxide, bleach (sodium hypochlorite), peracetic acid, lime solution, ozone 
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gas or dry inorganic chemicals (e.g. calcium oxide powder). Chemical processes often 

involve shredding, grinding or mixing to increase exposure of the waste to the 

chemical agent. 

 

Irradiation technologies: Irradiation treatment encompasses designs using irradiation 

from electron beams, cobalt-60 or ultraviolet sources. These technologies require 

shielding to prevent elevated occupational exposures to electromagnetic radiation. 

The pathogen destruction efficacy depends on the dose absorbed by the mass of 

waste. 

 

Biological processes: These processes are found in natural living organisms but refer 

specifically to the degradation of organic matter when applied to health-care waste 

treatment. Some biological treatment systems use enzymes to speed up the destruction 

of organic waste containing pathogens. Composting and vermiculture (digestion of 

organic wastes through the action of worms) are biological processes and have been 

used successfully to decompose hospital kitchen waste, as well as other organic 

digestible waste and placenta waste. The natural decomposition of pathological waste 

through burial is another example of a biological process. 

 

Mechanical processes: Mechanical treatment processes include several shredding, 

grinding, mixing and compaction technologies that reduce waste volume, although 

they cannot destroy pathogens. In most instances, mechanical processes are not stand-

alone health-care waste-treatment processes, but supplement other treatment methods. 

Mechanical destruction can render a waste unrecognizable and can be used to destroy 

needles and syringes (depending on the type of shredding). In the case of thermal or 

chemical treatment processes, mechanical devices such as shredders and mixers can 

also improve the rate of heat transfer or expose more surface area of waste to waste 

treatment. Mechanical devices used to prepare wastes before other forms of waste 

destruction add significantly to the level of management and maintenance required to 

treat health-care waste safely and efficiently.  

Unless shredders, mixers and other mechanical devices are an integral part of a closed 

treatment system, they should not be used before the incoming health-care waste is 
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disinfected. If they are used, workers are at an increased risk of being exposed to 

pathogens. 

 

Steam treatment technologies "Autoclaves": Autoclaves are capable of treating a 

range of infectious waste, including cultures and stocks, sharps, materials 

contaminated with blood and limited amounts of fluids, isolation and surgery waste, 

laboratory waste (excluding chemical waste) and ―soft‖ waste (including gauze, 

bandages, drapes, gowns and bedding) from patient care. With sufficient time and 

temperature, it is technically possible to treat small quantities of human tissue, but 

ethical, legal, cultural, religious and other considerations may preclude their 

treatment. Autoclaves are generally not used for large anatomical remains (body 

parts), because it is difficult to determine beforehand the time and temperature 

parameters needed to allow full penetration of heat to the centre of the body part. 

 

Microwave treatment technologies: Microwave technology is essentially a steam-

based process where treatment occurs through the action of moist heat and steam 

generated by microwave energy. Water contained in the waste is rapidly heated by 

microwave energy at a frequency of about 2450 MHz and a wavelength of 12.24 cm. 

In general, microwave-treatment systems consist of a treatment area or chamber into 

which microwave energy is directed from a microwave generator (magnetron). 

Generally, 2 to 6 magnetrons are used with an output of about 1.2 kW each. Some 

systems are designed as batch processes and others are semi continuous . The types of 

waste commonly treated in microwave systems are identical to those treated in 

autoclaves: cultures and stocks, sharps, materials contaminated with blood and body 

fluids, isolation and surgery waste, laboratory waste (excluding chemical waste) and 

soft waste (e.g. gauze, bandages, gowns and bedding) from patient care. 

 

Dry-heat treatment technologies: Circulating hot-air ovens have been used to 

sterilize glassware and other reusable instruments for many years. This concept of 

dry-heat treatment has been applied to treatment of infectious health waste more 

recently. In dry-heat processes, heat is applied without adding steam or water. Instead, 

the waste is heated by conduction, natural or forced convection, or thermal radiation. 
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Incineration technologies: Incineration is a high-temperature, dry oxidation process 

that reduces organic and combustible waste to inorganic, incombustible matter and 

results in a significant reduction of waste volume and weight. High-heat thermal 

processes take place at temperatures from about 200 °C to more than 1000 °C. They 

involve the chemical and physical breakdown of organic material through the 

processes of combustion, pyrolysis or gasification. A disadvantage of these 

technologies is the release of combustion by-products into the atmosphere and the 

generation of residual ash. The combustion of health-care waste produces mainly 

gaseous emissions, including steam, carbon dioxide, nitrogen oxides, a range of 

volatile substances (e.g. metals, halogenic acids, products of incomplete combustion) 

and particulate matter, plus solid residues in the form of ashes. 

 

Encapsulation: if the health-care facility has no other option, the waste should be 

contained in some way before disposal. One option is encapsulation, which involves 

filling containers with waste, adding an immobilizing material, and sealing the 

containers. The process uses either cubic boxes made of high-density polyethylene or 

metallic drums, which are three quarters filled with sharps or chemical or 

pharmaceutical residues. The containers or boxes are then filled up with a medium 

such as plastic foam, bituminous sand, cement mortar, or clay material. After the 

medium has dried, the containers are sealed and placed into landfill sites. The main 

advantage of the process is its effectiveness in reducing the risk of scavengers gaining 

access to the hazardous health-care waste. 

 

Inertization: The process of inertization involves mixing waste with cement and other 

substances before disposal to minimize the risk of toxic substances contained in the 

waste migrating into surface water or groundwater. It is especially suitable for 

pharmaceuticals and for incineration ashes with a high metal content (in this case, the 

process is also called ―stabilization‖). For the inertization of pharmaceutical waste, 

the packaging should be removed, the pharmaceuticals ground, and a mixture of 

water, lime and cement added. A homogeneous mass is formed, and Subsequently, 

these can be transported to a suitable storage site. Alternatively, the homogeneous 

mixture can be transported in liquid state to a landfill and poured onto the surface of 

previously landfilled municipal waste, then covered with fresh municipal waste 

(WHO 2014). 
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2.6 Previous Studies 

(Caniato et al, 2016) concluded that health-care waste management requires 

technical, financial and human resources, and it is a challenge for low- and middle 

income countries, while it is often neglected in protracted crisis or emergency 

situations. Considering Gaza Strip as the case study, the researchers employed a range 

of methods including content analyses of policies and legislation, audits of waste 

arising's, field visits, stakeholder interviews and evaluation of treatment systems. A 

number of challenges were identified including lack of clear definitions and 

regulations, limited accurate data on which to base decisions and strategies and poor 

coordination amongst key stakeholders. Recommendations for mitigating these 

challenges posed to patients, staff and the community in general are due to re-

organize the system according to reliable data and sound assumptions. 

 

(Nourmoradi et al., 2019) stated that generation of health-care wastes is one of the 

major concerns in health-care institutions worldwide due to direct and indirect impact 

on human health and environment. The researchers aimed to estimate the quantity and 

quality of clinical laboratory wastes in the city of Ilam, Iran. Randomly eight clinical 

laboratories including five in private sector and three governmental clinical 

laboratories were selected for sampling for this regard. The results showed that the 

total amount of waste generation was 27,700.90 kg/year. The average amount of 

health-care wastes generation in Ilam city was 0.2 kg/person/year. The portions of 

general, pathologic, sharp, infectious, and pharmaceutical and chemical wastes were 

37, 5, 2, and 56% (by weight), respectively. They recommended that it is necessary to 

implement integrated plans for the proper management of these wastes. Thus, 

sufficient training and education programs must be developed for all clinical staffs 

and that the existing training and education procedures should also be promoted. 

 

 (Tabrizi et al., 2018) conducted a study to improve the medical waste management 

(MWM) standards in Tabriz community health centers (CHCs) through clinical audit 

process. Using clinical audit cycle that was implemented in Tabriz CHCs in 2016. 

MWM was assessed through observation, as well as reviewing relevant documents 

and interviews with waste workers in CHCs and completion of a researcher-made 

checklist. Intervention plans were developed and implemented based on the 
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assessment results and Excel 2016 software was used and information was reported as 

descriptive statistics through comparison of standards adherence before and after the 

interventions. and the results were that: 30% improvements in MWM standards 

adherence were experienced (45.8–75.1%) in the CHCs, after the interventions. The 

greatest improvement was observed in the dimensions of management and education, 

and separation and collection of medical waste, up to 30 and 28.5%, respectively and 

they recommend to using systematic method, stakeholders‘ participation and 

evidence-based planning would lead to process improvement. 

 

(Wafula et al., 2019) conducted a cross-sectional health facility survey in 8 primary 

health care facilities in Kampala City, Uganda. They interviewed health workers who 

provided data on socio-demographic characteristics, knowledge, attitudes and 

practices on HCW management. they found A total of 200 health workers responded 

to the survey; Knowledge of HCW management was high 143 (71.5%, 95% CI (65.2–

77.8)). About 160 (80.0%) wore appropriate personal protective wear when handling 

HCWs. Overall, 148 (74.0%, 95% CI (67.8–80.1) had satisfactory HCW management 

practices and they conclude that the practices of health workers on HCW management 

were largely satisfactory, and there is need to organize HCW management trainings in 

order to improve their HCW management practices among health workers. 

 

(Al-Khatib et al., 2009) performed a study to assess healthcare waste management 

and the characterization of healthcare waste material generated in the hospitals in 

Nablus city, Palestine, and furthermore, to estimate the prevalence of hepatitis B 

among the cleaning personnel working in these hospitals. They found that the waste 

generation rate in the healthcare facilities of Nablus city hospitals was similar to some 

other developing countries. The percentage of medical wastes in the total waste 

stream was comparatively high. In addition the waste segregation and handling 

practices were very poor. They recommended that other alternatives for waste 

treatment rather than incineration such as a locally made autoclave integrated with a 

shredder should be evaluated and implemented. The system of healthcare waste 

management in Nablus city is in need of immediate improvement and attention. 

Formulating rules and guidelines for medical waste and developing strategies for 

overcoming the obstacles related to waste management should be considered as an 

urgent matter. 
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Referring to (Awodele et al., 2016), the management of medical waste (MW) is an 

issue of great concern and importance in view of potential public health risks 

associated with such wastes. They conduct a study to assessed the medical waste 

management practices in selected hospitals and also determined the impact of Lagos 

Waste Management Authority (LAWMA) intervention programs. A descriptive cross-

sectional survey method was used. Data were collected using three instrument 

(questionnaire, site visitation and in –depth interview). Two public (hospital A, B) 

and five private (hospital C, D, E, F and G) which provide services for low, middle 

and high income earners were used. Data analysis was done with SPSS version 20. 

Chi-squared test was used to determine level of significance at p < 0.05. They found 

that the hospital surveyed, except hospital D, disposes both general and medical waste 

separately. All the facilities have the same process of managing their waste which is 

segregation, collection/on-site transportation, on site storage and off–site 

transportation. Staff responsible for collecting medical waste uses mainly hand gloves 

as personal protective equipment. Only hospital B offered on-site treatment of its 

waste (sharps only) with an incinerator. There are no policies or guidelines in all 

investigated hospitals for managing waste. The conclusion was that: In order to 

enhance uniform and appropriate waste management practices in the entire state, there 

is need for capacity building at all levels and also policies and guidelines 

formulations. 

 

According to (Anand et al., 2016) biomedical waste if not handled properly can 

pollute the environment and can spread many harmful diseases. Health care workers 

are still not fully aware about proper BMW handling and disposal, despite increasing 

global awareness on it. A pre designed questionnaire was used for data collection. 

Data was analysed using SPSS software and results were interpreted into percentages. 

They found that 305 participants took part in the study. Doctors, nurses and lab 

technicians had good knowledge, attitude and  practice regarding biomedical waste 

management but there was scope of improvement in certain areas. Knowledge, 

attitude and practices regarding biomedical waste management of class IV employees 

were found to be very low. And they conclude that there should be a continuous 

training programme for all health personnel with special focus on sanitary staff. 

Biomedical waste management rules should be strictly implemented at all levels. 
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(Mustafa et al., 2016) conducted a study to determine environmental aspects of 

hospital waste management scenarios using a life cycle analysis approach. The survey 

for this study was conducted at the largest hospital in a major city of Pakistan. The 

hospital was thoroughly analyzed from November 2014 to January 2015 to quantify 

its wastes by category. study boundaries included transportation of hospital solid 

waste and its treatment and disposal by landfilling, incineration, composting, and 

material recycling methods. These methods were evaluated based on their greenhouse 

gas emissions. They found that landfilling and incineration turned out to be the worst 

final disposal alternatives, whereas composting and material recovery displayed 

savings in emissions. An integrated system (composting, incineration, and material 

recycling) was found as the best solution among the evaluated scenarios. Concluded 

that The life cycle analysis (LCA) approach is a useful tool for estimation of 

greenhouse gas emissions from different waste management activities. 

 

According to (Ghasemi et al., 2016), the generation of a comparatively large amount 

of potentially infectious and hazardous wastes has increased in healthcare services. 

Worldwide inappropriate healthcare waste management practices can have a direct 

and indirect effect of health hazards. The various clinical wastes have to be managed 

and handled differently. There are several methods of healthcare treatment such as 

incineration, autoclaving, microwaving, landfilling, and plasma pyrolysis. Each of 

them has its own advantages and disadvantages. Before selecting the right treatment 

technology, it is necessary to substantiate the waste volume and its category. They 

found that healthcare waste is generally treated by incineration technology and the 

incinerated ash is disposed of in Malaysian landfills, and because of there are several 

constraints on incinerating and landfilling healthcare wastes as such waste can be a 

major source of dioxin and furan pollution that may pose such health problems as 

liver failure and cancer. They recommended that other potential methods should be 

examined as alternatives to incineration and landfilling in order to better manage 

healthcare waste in Malaysia. 

 

Referring to (Win et al., 2019) improper healthcare waste management (HCWM) 

poses a serious public health problem worldwide. They aim by their study to assess 

the practice of HCWM at Primary health centres (PHCs) in Mon State, Myanmar. A 

cross-sectional study was conducted in all ten townships in Mon State, Myanmar. In 
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total, 93 PHCs (71non hospitals and 22 hospitals) were selected using simple random 

sampling. The observational checklist which was developed based on the World 

Health Organization‘s standard guideline procedure of HCWM was used to determine 

the practice of HCWM at PHCs. Binary logistic regression was used for final data 

analysis. They found that the burning in pits method was used as the final disposal 

method of healthcare waste in 78.5% of PHCs. Non-hospital type PHC were more 

likely not to have colour coding system for HCWM, did not have equipment for 

accidental spillage of healthcare waste and did not have separate staff for HCW , 

relative to hospitals. Non hospital type PHCs practices poorly on the colour coding for 

waste segregation, assigning separate staff for HCWM, and possessing equipment for 

accidental spillage of healthcare waste than hospital type PHCs. and they recommend 

that The Ministry of Health and Sports should issue technical guidelines of safe 

HCWM as a compulsory policy for both hospitals and non-hospital type PHCs. 
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3.1 Introduction 

This is a descriptive, prospective study. The main goal of the study is to go beyond 

the assessment of health-care waste management, and setup a systematic and 

structured work plan as a strategy for the management and control of health-care 

waste resulting from the health-care services provided by various service units in the 

healthcare facility. And to find out and examine the obstacles encounter managing the 

health-care waste, and to suggest applicable recommendation to promote the health-

care waste management. 

The strategy that must be followed and adhered to during the different stages of 

handling health-care waste will based on rules, standards and guidelines that have 

been derived and issued by the World Health Organization in this regard. 

3.2 Setting of the study: 

A multi-disciplinary private sector healthcare facility is selected to carry out the 

study. "Patient's Friends Benevolent Society" healthcare facility located in Gaza city-

Gaza Strip with 44 bed/day including: 19 beds in Obstetrics & Gynecology ward, 6 in 

Reception-Room ward, 16 in Surgical ward and 3 beds in Endoscopy ward. 

3.3 The study framework: 

The general context of the study framework is the projection of the World Health 

Organization (WHO) guidelines regarding healthcare waste management to control 

and manage the health-care waste resulting from the healthcare service provided by 

the various units in the healthcare facility, and to apply of the WHO guidelines within 

the healthcare facility, Commensurate with the capabilities and resources currently 

available in the healthcare facility, whether human, equipment as well as financial 

resources alike, and examine the possibilities of chances of success and obstacles that 

will face the chances of success. And what if the experience could be generalized and 

adopted more widely. 
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3.4 Study design:  

A descriptive study carried out to consider the projection of the WHO guidelines 

regarding health-care waste management, and examine the possibility to apply the 

guidelines in the selected healthcare facility. 

Several approaches were applied to implement the study and attempting to achieve the 

planed objectives, and were administered by the researcher himself, including: 

1. field visits. 

2. direct field registration. 

3. utilize the questionnaire adopted and issued by the WHO to collect data regarding 

the health-care waste management both in English and Arabic forms. 

In addition, the work has been conducted in two parallel axes have been set up by 

combining the coordination with the healthcare facility administration, and the field 

work in the different healthcare units providing healthcare service in the healthcare 

facility.  

Finally, the collected data by different approaches is reviewed with the competents 

and the healthcare facility administration to ensure its accuracy and credibility. 

3.5 Ethical consideration 

The researcher conducted the study in the selected healthcare facility after receiving 

an official approval letter from the healthcare facility administration. 

3.6 Study population:  

Two categories of population included for the study: the first are the healthcare 

facility administration stuff in their different places, positions and specialties. The 

second are the competent in their different specialties including medical staff such as 

doctors, pharmacists, nurses, laboratory technicians among others. 
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3.7 Eligibility criteria 

3.7.1 Inclusion criteria: 

The healthcare service units in which providing healthcare service and producing 

health-care waste in the healthcare facility were included in this study. 

3.7.2 Exclusion criteria: 

The rest of the units in which don't producing any health-care waste were excluded. 

Table 3.1 healthcare service units included in the study 

The service units of the healthcare facility included in the study 

Department of Drug Store and Medical Equipment 

Department of Pharmacy 

Radiology Department 

Laboratory Section 

Obstetrics and Gynecology Department 

General Surgery Department 

Operations Section 

Reception and Emergency Section 

Department of Outpatient Clinics 

Obstetrics & Gynecology Clinic 

Dental clinic 

Dermatology Clinic 

Urology Clinic 

Pediatrics Clinic 

Ophthalmology Clinic 

Cardiology Clinic 

Neurology Clinic 

Orthopedic Clinic 

Plastic Surgery Clinic 

Chronic Diseases Clinic 

Chest Diseases Clinic 

Nose-ear-throat diseases \ N E T clinic 

Binoculars Surgery Clinic 

Internal Medicine Clinic 
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3.8 Study data collection period: 

Data collection began in March 2018 and ended in October 2018. During this period 

the theoretical part was completed and followed by the practical part of the study. 

The theoretical part of the study is the collection and compilation of data regarding 

the service units structure in the healthcare facility, in order to distinguish and identify 

the units to be covered by the field work. After designing and adopting of the service 

units structure in the healthcare facility which will be covered by the field work in 

accordance with the eligibility criteria of the study, the practical part of the study was 

start, which includes the determination and quantify the quantities and the 

composition the health-care waste produced by the various healthcare service units 

surveyed in the healthcare facility. 

3.9 Study sampling process 

3.9.1 In the beginning, a workshop/meeting was held with the healthcare facility 

administration competent stuff followed by other meetings with heads of service units 

which included in the study, in order to introduce the researcher and run a 

presentation of the study and to discuss the aims, the procedures included and that 

will be followed during the study, and to consider and discussing the different 

viewpoints of the concerned competent all in their own specialties and positions  in 

the healthcare facility. 

3.9.2 The work breakdown structure (WBS) approach has been adopted for reviewing 

and discuss the nature of the medical service assigned to the different service units in 

order to identify and distinguish the service units which providing a healthcare service 

and produce health-care waste as a consequence in the healthcare facility. The aim of 

that is to draw up and adopt the service units structure that will be covered by the field 

work. 

3.9.3 Some modifications have been made to the questionnaire form of the WHO, 

which will be used in the field work in the healthcare service units, in order to be fit 

and consistent with the service structure that has been drawn and designed and has 

been adopted by the researcher regarding the field work. 
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3.9.4 The modifications to the questionnaire include the addition of service units 

providing healthcare services in the healthcare facility and not included in the WHO 

questionnaire form. Also, some of the health service units in the questionnaire form 

are canceled because have no similar on the ground in the healthcare facility under 

study. 

3.9.5 The WHO questionnaire form in English has been used for the academic 

purposes, and the same version of the WHO questionnaire form in Arabic has been 

used in field works. 

3.9.6 A key was attached to each questionnaire in the same language, and from the 

same edition of the questionnaire form reference, including definitions and 

explanations for each item of the questionnaire. 

3.9.7 Meetings were held with heads of service units those producing health-care 

waste to completion and discuss the required data using the questionnaire form and 

the attached key of the questionnaire. 

3.9.8 The composition of the health-care waste produced by the different service units 

has been determined and identified and documented in the questionnaire form by: 

1.Direct field observations. 

2. Conduct field meetings with heads of service units in their various units producing 

medical waste. 

3. In field direct registration using the questionnaire form. 

3.9.9 After determining the composition of the health-care waste produced and 

documenting that in the questionnaire, and with the heads of service units and in 

coordination with the healthcare facility administration the researcher set the starting 

date of determining the quantity of the waste that have been identified and 

documented in the questionnaire form . The procedures to be followed to quantify the 

amount of waste produced were explained and clarified. 

3.9.10 An electronic balance was provided for the weighing process of the produced 

health-care waste. 
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3.9.11 The weighing process of the health-care waste produced at the predetermined 

date has been started and was done three times a day for two consecutive weeks since 

the starting date of the weighting process. All the waste produced by the service units 

was quantified during this period 3 times a day, at 7-7:30 am, 1-1:30 pm and 6-6:30 

pm. 

The sum of what has been quantified during these three times a day  is calculated to 

represent the weight of waste produced per day. 

3.9.12 During this period, all the produced waste by different healthcare service units 

was weighed, but without waste segregation, namely without distinction of non-

medical from medical waste, for two consecutive weeks. 3 times a day. 

3.9.13 The researcher has provide containers with specific qualifications which are 

consistent to the WHO guidelines with regard to be utilized in the health-care waste 

handling with capacity of 25 liters, and either colored "red and yellow" bags were 

provided to be used in these containers as instructed by the WHO. It is intended to 

classify and segregate hazardous health-care waste from domestic waste in order to 

quantify these hazardous waste. 

3.9.14 The researcher held a meeting with the heads of healthcare service units 

producing healthcare waste and in coordination with the healthcare facility 

administration and the concerned parties to clarify the purpose of providing these 

containers as well as the colored bags, and explain and detail the procedures of 

segregation process for the health-care waste classified as hazardous waste and 

separating them from non-hazardous domestic waste and distinguishing them using 

these containers and colored bags. 

3.9.15 In coordination with the healthcare facility administration, heads of service 

units and the other competent the researcher has set a starting date for the weighing 

process of the health-care waste which categorized as hazardous wastes and that have 

been segregated and separated from domestic non-hazardous waste in the moment 

they have been considered as health-care waste, using containers and colored bags 

have been provided to be utilized for this purpose. 
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3.9.16 The weighing process of the segregated and separated health-care waste from 

the domestic waste has been started at the predetermined date, and was done 3 times a 

day for two consecutive weeks since the starting date of the weighting process.  

3.9.17 The segregated and separated health-care waste produced by the service units 

was quantified by weighing process during this period 3 times a day, at 7-7:30 am, 1-

1:30 pm and 6-6:30 pm. 

The sum of what has been quantified during these three times a day  is calculated to 

represent the weight of hazardous health-care waste produced per day.  

The weighing process and replacing the used filled bags with new ones after each 

weighing process was administered by the researcher himself. 
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Chapter 4  

Results and Discussion 
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4.1 Introduction 

The health-care waste may poses a health, environmental as well as occupational real 

challenge in many countries, and particularly in developing countries like Gaza in the 

Palestinian Authority which encounter a lot of constrains concerning the health-care 

waste management. May it seems as an ongoing problem and in particular when 

linked to the shortage of financial, human and equipment resources, as well as lack of 

knowledge. 

The health-care waste production influenced by some factors such as: classification of 

healthcare facility, the daily proportion of patients which have provided by different 

healthcare services, on daily-base bed occupancy and so forth. 

In this chapter, the results of the study will be presented and discussed in light of the 

completion of the modified WHO questionnaire forms for the health-care waste 

management regard. And the completion of obtaining the information required for this 

study  by the adoption of many approaches: 

1. Direct field observations. 

2. Conduct field meetings with heads of service units in their various units producing 

health-care waste. 

3. In field direct registration using the questionnaire form. 
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Table 4.1 shows service units of the selected healthcare facility as a case study 

(Patient's Friends Benevolent Society), that are fit to the context of the study and 

the required criteria imposed by the objectives of the applied study. 

Table 4.1 healthcare service units that have been covered by the field procedures 

Healthcare service units 

Department of Drug Store and Medical Equipment 1 

Department of Pharmacy 2 

Radiology Department 3 

Laboratory Section 4 

Obstetrics and Gynecology Department 5 

General Surgery Department 6 

Operations Section 7 

Reception and Emergency Section 8 

Department of Outpatient Clinics 9 

Obstetrics & Gynecology Clinic 10 

Dental clinic 11 

Dermatology Clinic 12 

Urology Clinic 13 

Pediatrics Clinic 14 

Ophthalmology Clinic 15 

Cardiology Clinic 16 

Neurology Clinic 17 

Orthopedic Clinic 18 

Plastic Surgery Clinic 19 

Chronic Diseases Clinic 20 

Chest Diseases Clinic 21 

Nose-ear-throat diseases \ N E T clinic 22 

Binoculars Surgery Clinic 23 

Internal Medicine Clinic 24 

 

In terms of the study eligibility criteria, the service units in which providing 

healthcare services and producing  health-care waste as a consequence were selected 

to be covered by the field procedures of the study. 
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The healthcare facility chosen as a case study (Patient's Friends Benevolent Society) 

is a general-private sector healthcare facility established in 1980 and licensed from the 

competent authorities in 1984. It has an area of 1,200 m2, comprising 44 beds/day and 

located in the center of Gaza City as shown in fig. 4.1 

 

 
 
Hospital (name, location): Patient's Friends Benevolent Society 
 
Type of hospital (tick one):     
                                                Specialist 
  

    √                                          General- Private Sector 
 

                                                University(training/provincial( 
                                                   
                                                 Regional 
 

                                                 District 
 

                                                 Sub-district 
 
No. of inpatients:     /day  
 
No. of outpatients:     /day  
 
 
No. of beds (total):                 44\day  ward 
   Including 
 
 91                in Obstetrics & Gynecology   
 
 6  in Reception-Room ward 
 
  96   in surgical ward 
 
 3  in Endoscopy ward 
 
 
Figure 4.1 shows the general depiction of the selected healthcare facility as a case 

study 
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Some service units in the healthcare facility are producing health-care waste that is more varied in terms of quantity and composition because of 

the diversity of the healthcare services provided through them and the number of patients attending these units. For example Obstetrics & 

Gynecology Clinic, General Surgery Department, Reception and Emergency Section and Dental clinic.. These service units producing a variety 

of health-care waste due the different health services provided by them as shown in table 4.2 

Table 4.2 the waste producing service units and the composition of the produced waste 

Type of solid waste produced and estimated quantity   (Consult classification and mark X where waste is produced.) 

Sources 

Waste category 

General Pathological Radioactive Chemical Infectious Sharps Pharmaceutical 
Pressurized 

containers 

Est. 

quantity 

(kg/day) 

Drug Store and 

Medical 

Equipment 

*      *   

Pharmacy *         

Radiology  * *  *      

Laboratory * *  * * *    

Obstetrics and 

Gynecology  
* *   *     

General 

Surgery 
* *   * *    

Operations  * *   * *    

Reception and 

Emergency 
* *   * *    

Department of Outpatient Clinics 

Obstetrics & *         
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Gynecology  

Dental clinic * *  *  * * *  

Dermatology *         

Urology  *         

Pediatrics  * *        

Ophthalmology  * *        

Cardiology  *         

Neurology  *         

Orthopedic  * *        

Plastic Surgery  *         

Chronic 

Diseases  
*         

Chest Diseases  *         

Nose-ear-throat 

diseases \ N-E-

T clinic 

* *        

Binoculars 

Surgery  
* *        

Internal 

Medicine  
* *        
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Figure 4.2 describes briefly the health-care waste segregation, collection, storage process during the various stages of the health-care waste 

handling process in the different service units, until the final disposing-of for these materials. 

Waste segregation, collection, storage, and handling 

describe briefly what happens between segregation (if any) and final disposal of: 

 Sharps 

Sharps are collected in safety boxes and stored in a secluded place, that is used as a store for these kind of health-care waste until a significant 

quantity is accumulated, and then transferred to the Medical waste Incinerator at Al Shifa Hospital-the Ministry of Health. 

 Pathological waste 
Disposed of with the non-medical waste in the municipal waste container. 

 Infectious waste 

Disposed of with the non-medical waste in the municipal waste container. 

 Radioactive waste 

There's no. 

 Chemical waste 

Disposed of with the non-medical waste in the municipal waste container, in addition to sewage regarding liquid waste specially produced by 

Laboratory. 

 Pharmaceutical waste  
Coordinating with the (Committee for the dispose of medicines and medical consumables in the Ministry of Health) to dispose of these 

materials, if there's any, in cooperation with the Municipality of Gaza. These materials in which considered as pharmaceutical health-care waste 

disposed of in a way that is mixed with municipal waste by a large tractor that is crushed and fully mixed with the mixture of other wastes, so 

that it has become difficult to distinguish or reuse it, especially by scavengers, in the public dump/municipal landfill of the Gaza Municipality. 

 Pressurized containers 

Disposed of with the non-medical waste in the municipal waste container. 

 

Figure 4.2 health-care waste management system in the healthcare facility 
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Table 4.3 shows the composition of health-care waste that is segregated from general 

waste stream, Where is the segregation taking place, type of containers/bags that 

utilized for segregation, labeling, color-coding (if any) used for marking segregated 

waste, whom handles (transfer) the segregated waste, the segregated waste store place 

and describes briefly the final disposing-of segregated waste. 
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Table 4.3 health-care waste segregation, collection, labeling, transport, and disposal 

Handling of segregated waste Sharps 
Pathological 

waste 

Infectious 

waste 

Radioactive 

waste 

Chemical 

waste 
Pharmaceutical 

waste 

Pressurized 

containers 
 

Indicate by X the type of waste (if any) 
that is 

segregated from general waste stream. 

X 

    

X 

 

     

     

Where is the segregation taking place 
(i.e. 

operating room, laboratory, etc.)? 

In the same     In the same  

producing unit     producing unit  

What type of containers/bags (primary        

containment vessels) are used to 
segregate      Large Cartons  

waste (bags, cardboard boxes, plastic Carton Boxes     Boxes + Plastic  

containers, metal containers, etc.)? 

Describe 
     Bags  

accurately        

What type of  labeling, color-coding (if        

any) is used for marking segregated    There's no.    
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waste? 

Describe.        

1. Who handles (removes) the 
segregated        

waste (designation of the hospital 

staff 

1. worker employed in the 

institution 
     

member)?        

2. Is the waste handler using any 

protective       2.yes, 

gloves 

      

clothing (gloves, etc.) during waste 
handling? 

      

       

Yes/No.        

What type of containers (plastic bins, 
bags,        

cardboard boxes, trolleys, 

wheelbarrows, 
   Large Plastic 

Bags 

   

etc.) are used for collection and 
internal 

      

       

transport of the waste? Describe.        

Where is the segregated waste stored        
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while 

awaiting removal from the hospital or   Secluded place, that is used as a store   

disposal? Describe.        

Describe briefly the final disposal of     
in the 

municipal 
  

segregated waste (taken to municipal 

landfill, MOH 

incinerator 

Disposed of with the non-

medical waste 
 

waste 

container + Municipal land fill 

in the 

municipal 

buried on hospital grounds, 

incinerated, open 

in the municipal waste 

container. 

 sewage for 

liquid 
waste container 

   

burned, etc.).     
laboratory 

waste 
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Table 4.4 classify the respondents covered by the questionnaire based on occupational 

demographic factor. 

Table 4.4 occupational category of the healthcare facility staff covered by the 

questionnaire 

 Total number Occupational category 

Morning and evening shift 36 Doctor 

 2 Pharmacist 

 3 Pharmacist Assistant 

Work in all service units of the healthcare 

facility 
16 Nurse 

 3 Laboratory technician 

 2 Ray technician 

 5 Administration staff 

Male & female 12 Workers 
 

Hospital team consists of a total of 79 respondents from various medical specialties 

working in different service units in the healthcare facility. Figure 4.3 describes and 

classify the number and the specialization of the respondents. 

 

Figure 4.3 the occupational distribution of the hospital team respondents categories 

covered by the questionnaire. 

0
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20

30
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The health-care waste weighting aimed to quantify the produced waste by the 

healthcare facility's service units. Along two consecutive weeks, three times a day (at 

7-7:30 am, 1-1:30 pm and 6-6:30 pm) the weighing of the total waste produced "not 

segregated medical from non-medical"  was conducted. The sum of what has been 

quantified during these three times a day  is calculated to represent the weight of 

waste produced per day as shown in table 4.5 . 

Then for two consecutive weeks, three times a day (at 7-7:30 am, 1-1:30 pm and 6-

6:30 pm)  the weighing of segregated waste was conducted. The sum of what has been 

quantified during these three times a day  is calculated to represent the weight of 

segregated waste produced per day as shown in table 4.6 

Table 4.5 total health-care waste weight ( medical and non-medical "not segregated")  

produced by the service units 

Date Total weight "Kg" Number of patients
1
 

7/7* 31,7 489 

8\7 27,5 358 

9\7 22,2 295 

10\7 45,2 315 

11\7 27,4 278 

12\7 40,9 336 

14\7* 40,2 400 

15\7 42,4 353 

16\7 30,2 287 

17\7 30,8 274 

18\7 29,7 324 

19\7 28,5 327 

21\7* 45,5 384 

Total 

Number of days Weight in Kg Number of patients 

15 442,2 4420 

* Saturdays 7/7, 14/7 and 21/7: the weight includes waste produced on Friday and 

Saturday 
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Table 4.6 weight of segregated health-care waste (separated medical from non-

medical) 

Date Total weight "Kg" Number of patients
1
 

5\8 4 325 

6\8 4 273 

7\8 3,9 305 

8\8 5 301 

9\8 4,3 252 

11\8* 3,7 427 

12\8 4 317 

13\8 8 306 

14\8 11 302 

15\8 7 333 

16\8 7,7 288 

18\8* 5,2 485 

19\8 4,3 333 

Total 

Number of days Weight in Kg Number of patients 

15 72,1 4247 

* Saturdays 11/8 and 18\8 include health-care waste produced on Friday and Saturday 

 

 

 

 

 

 

 

 

 (1)
from the daily report of the service units of the healthcare facility. 
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Referring to the tables above, it's worth to mention that: 

• The proportion of the hazardous health-care waste to the total waste is 16.3%, which 

is commensurate within the limit set by the World Health Organization of this regard 

which is  10-25%. 

• There is a very clear difference for the amount of the health-care waste that has been 

segregated (after the provision of special containers for sorting non-medical and 

medical waste by the researcher and apply the color coding principle) from the 

amount of the waste produced and collected without segregation the medical and non-

medical waste, which is reflected in the procedures of transfer, storage, deportation 

and treatment in general and the translation of this issue as a financial cost (equipment 

and tools). 

• The number of patient admissions varies from day to day, which may be reflected in 

the amount of the health-care waste produced. However, it is noted that this 

assumption is not necessarily true and reflects the reality. 

Meaning the assumption that states the amount of the health-care waste produced is 

only associated with a number of patient admissions is not true. 

• Cesarean delivery results in producing more health-care waste than normal births 

due to the use of disposable bed sheet 60 X 90 (Makontich). 

• In some cases of birth, bleeding may occur for the patient, which causes an increase 

in the amount of health-care waste produced by the department. 

• With regard of outpatient clinics: some days of the week the number of patients 

increases because of the presence of one of a known doctors on that day, which may 

be reflected in an increase in the amount of health-care waste produced. 

There was an increase in the quantity of health-care waste produced by the healthcare 

facility in some days of the week, due to the increase in the number of cases of 

admission to the birth department and dealing with these cases, as follows: 

• In 10/7, the number of admissions to the maternity ward reached 10 cases. 
(1)

 

• In 12/7, a severe bleeding occurred for a patient in the maternity section, and lots of 

quantity of disposable bed sheet 60X90 (Makontich) was consumed. In addition to an 
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entry of 6 cases to the maternity section, which was reflected in the amount of health-

care waste produced in that day. 
(1)

 

• In 14/7, the number of admissions to the maternity section was 11 cases, which 

reflected in the health-care waste amount produced. 
(1)

 

• In 15/7, the number of admissions to the birth department reached 20 cases in 

addition to caesarean delivery case, which resulted in an increase in the use of 

disposable bed sheets 60 X 90 (Makontich), which explains the increase in the amount 

of health-care waste produced by the department that day . 
(1)

 

• In 21/7 the number of patient admissions to the birth section was 18 cases, which 

has reflected in the increase of the health-care waste amount have been produced that 

day. 
(1)

 

• In 13/8, the number of patient admissions to the maternity ward reached 29 cases, 

which reflected in the amount of the health-care waste produced by the department in 

that day. 
(1)

 

• In 14/8 the number of patient admissions cases to the Birth Department was 25 

cases, and that high number explain the health-care waste production increase in that 

day.  
(1)

 

• In 15/8 as well as in 16/8, the number of patient admissions to the Birth Department 

reached 15 cases in each. And that explain the increase in the health-care waste 

production
.(1)

 

 

 

 

 

 

 

(1)
 From the daily nursing staff report at the Birth Department of the healthcare facility
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Figure 4.4 healthcare waste disposing-of flow. (source: the researcher) 

The health-care waste produced by service units 

Sharps 

waste 

Infectious 

waste 

Pathological 

waste 

Pharmaceutical 

waste 

Chemical 

waste 

Non-

hazardous 

general waste 

MOH 

Incinerator 

Disposed of with the non-

medical waste 

in the municipal waste 

container 

In the municipal waste 

container  + sewage for 

liquid laboratory waste 

Municipal 

land fill 

Describe briefly the final disposing of segregated waste 
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Conclusion and Recommendations 

5.1 Introduction 

In spite of the fact that the health-care waste which categorized as hazardous, 

produced in a small quantity comparing to the municipal waste as has been revealed 

in the study results, these small quantities are posing a real possibility of serious threat 

to a human's health as well as an environment due to various diseases and bio 

pollutants in addition to the other materials such as chemicals and among others. 

Nowadays an increasing concerns about the health-care waste management issue 

accompanied by several attempts at the academic and governmental levels as well as 

the private sector of institutions and non-governmental bodies to address the 

mentioned issue. 

This study has attempted to draw up a structured plan concerning intra health-care 

waste management in the healthcare facility, and find out the constraints that are 

needed to be addressed 

The researcher in this chapter,  going to present the main findings of the study, 

viewing the contribution of the study and then presenting the limitations. Finally, 

recommendations for further studies and improvements are presented. 

5.2 Conclusion 

The study has provided a precise information of the quantity and composition of the 

health-care waste that have been produced by the healthcare service units at the 

healthcare institution. 

The researcher succeeded in implementing WHO guidelines regarding the health-care 

waste management and has conduct  procedures concerning intra health-care waste 

management in the healthcare facility by segregate the health-care waste that 

categorized as hazardous waste from the normal non-hazardous waste at the point of 

which the waste have been produced and considered as waste, by utilizing special 

containers and special colored bags, and following the color coding base. 
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And as a consequence, the health-care waste in which classified as hazardous was 

collected and transferred separately from the normal non-hazardous waste, from the 

producing service units inside the healthcare institution. 

The researcher succeeded in obtain accurate and reliable data on the quantity and 

composition of hazardous health-care waste produced by the various service units in 

the healthcare facility due to segregate hazardous health-care waste from normal non-

hazardous waste using equipment he has provided and used them for this purpose, in 

order to implement the study procedures and achieve the study objectives. 

The study revealed that only 16.3% is hazardous health-care waste from the total 

waste produced by the healthcare facility, and it is falls within the range has been set 

by the World Health Organization in this regard which is 10-25% maximum. 

This result is interesting and may should considered as a motive for adopting and to 

generalize the researcher's study experience. Whereas it promotes the correct 

practices of the healthcare service providers in different service units in the healthcare 

facility, and may considered as one of the scenarios for monitoring and control of the 

main sources of infection and pollution, which is threat directly the human's life, 

besides pose an occupational threats within the work environment. 

The findings of the study also show that the adoption of the researcher's experiment 

will significantly rationing the expenditures of the handling and final disposing of the 

produced hazardous health-care waste. 

In phase of final disposing of to the waste produced, the study revealed that it is 

carried out through the disposal of the sharp waste which are stored in an isolated and 

closed place dedicated as an inside storage place within the healthcare institution, so 

that it can be transferred to an incinerator belongs to the Ministry of Health for 

burning. Otherwise, the remaining health-care waste have been disposed of with the 

non-hazardous waste in the municipal containers.  

Safe disposal options as has been stated by WHO require financial resources and 

equipment that the healthcare institution could not provide due to the shortage of 

financial resources, lack of qualified human resources, and may it seems the 

healthcare institution has not an orientation to adopt the sound management of health-

care waste disposing of due to the lack of knowledge. 
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5.3 Recommendations 

 The healthcare facility has to conduct some fundamental procedures in order to 

achieve one of the highest assignment for any healthcare facility which is to save 

the human's life and to be a source and a place of cure and healing. 

 The healthcare providers have to realize the importance of protecting themselves 

as well as the public from exposing to the health-care wastes, because of the 

seriousness risks on the human's life in the first place, the surrounding 

environment and on the occupational level as well. 

 The efforts to manage the health-care waste have different scenarios, but in all 

cases they must be integrated by a health, occupational and an environmental 

planning and policies, taking in consideration the present circumstances 

particularly the available resources whether human or financial as well, the future 

challenges and also the achievement of planned goals within the vision of the 

healthcare facility to the future. 

 The study recommended that the evaluation and assessment stage of the health-

care waste management should be carried out, and then a post-stage should be 

started by set up a work system based on approved scientific foundations should 

be developed and implemented to manage the health-care waste, and allocate the 

required resources, whether in terms of human, financial resources as well as 

needed equipment. 

 The healthcare facility should recruit grant proposals concerning support the 

health-care waste management practices in the healthcare institution. 

 May it's helpful to adopt the WHO guidelines regarding hire a healthcare waste 

management officer to do what needs to be done and to coordinate the roles of the 

many people involved, in the context of set up a strategy by the healthcare facility 

for the implementation of improved health-care waste management and the 

allocation of roles, responsibilities and resources. 

 Whereas the health-care waste management is an evolving field, the planning 

process should allow for periodic updates to policies as well as implementation 

procedures, and that should consider as a an affirmative response to the changes 

and keeping pace with evolution in this field, and within the improvements in the 

health-care waste managements practice as well. 
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Figure 5.1 healthcare waste-management structure 

Note: Liaison paths are represented by dotted lines. Line-management paths are represented by solid lines. Source: 

Adapted from WHO WPR 
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Annexes 

Annex 1: An official approval letter to conduct the study in the selected healthcare 

facility. 
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Annex 2: The modified WHO questionnaire forms "in ENGLISH" 

 
 
Hospital (name, location):  
 
Type of hospital (tick one): 
     
                                                Specialist 
  

                                                General  
 

                                                University(training/provincial( 
                                                   

                                                 Regional 
 

                                                 District 
 

                                                 Sub-district 
 
No. of inpatients:     /day  
 
No. of outpatients:     /day  
 
 
No. of beds (total):                                          /day      
 
 
Including: 
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Sources 

Waste category 

General Pathological Radioactive Chemical Infectious Sharps Pharmaceutical 
Pressurized 

containers 

Est. 

quantity 

(kg/day) 

Drug Store and 

Medical 

Equipment 

         

Pharmacy          

Radiology           

Laboratory          

Obstetrics and 

Gynecology  
         

General 

Surgery 
         

Operations           
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Reception and 

Emergency 
         

Department of Outpatient Clinics 

Obstetrics & 

Gynecology  
         

Dental clinic          

Dermatology          

Urology           

Pediatrics           

Ophthalmology           

Cardiology           

Neurology           

Orthopedic           
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Plastic Surgery           

Chronic 

Diseases  
         

Chest Diseases           

Nose-ear-throat 

diseases \ N-E-

T clinic 

         

Binoculars 

Surgery  
         

Internal 

Medicine  
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Waste segregation, collection, storage, and handling 

 

describe briefly what happens between segregation (if any) and final disposal of: 

 

 Sharps 

 

 
 Pathological waste 

 
 

 Infectious waste 

 

 

 Radioactive waste 

 

 

 Chemical waste 

 

 
 Pharmaceutical waste 

 
  

 Pressurized containers 
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Handling of segregated waste Sharps 
Pathological 

waste 

Infectious 

waste 

Radioactive 

waste 

Chemical 

waste 
Pharmaceutical 

waste 

Pressurized 

containers 
 

Indicate by X the type of waste (if any) 
that is 

segregated from general waste stream. 

 

    

 

 

     

     

Where is the segregation taking place 
(i.e. 

operating room, laboratory, etc.)? 

       

       

What type of containers/bags (primary        

containment vessels) are used to 
segregate        

waste (bags, cardboard boxes, plastic        

containers, metal containers, etc.)? 

Describe 
       

accurately        

What type of  labeling, color-coding (if        

any) is used for marking segregated        



84 
 

waste? 

Describe.        

1. Who handles (removes) the 
segregated        

waste (designation of the hospital 

staff 
      

member)?        

2. Is the waste handler using any 

protective  
      

clothing (gloves, etc.) during waste 
handling? 

      

       

Yes/No.        

What type of containers (plastic bins, 
bags,        

cardboard boxes, trolleys, 

wheelbarrows, 
   

 
   

etc.) are used for collection and 
internal 

      

       

transport of the waste? Describe.        

Where is the segregated waste stored        
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while 

awaiting removal from the hospital or      

disposal? Describe.        

Describe briefly the final disposal of        

segregated waste (taken to municipal 

landfill,  
   

 
 

buried on hospital grounds, 

incinerated, open 
 

 
  

   

burned, etc.).        
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Annex 3: The key of questionnaire "ENGLISH" – definitions  

Health-care waste: definition and classification 

1. Infectious waste: 

Infectious waste is suspected to contain pathogens (bacteria, viruses, parasites, or fungi) in 

sufficient concentration or quantity to cause disease in susceptible hosts. This category 

includes: 

• cultures and stocks of infectious agents from laboratory work. 

• waste from surgery and autopsies on patients with infectious diseases (e.g. tissues, and 

materials or equipment that have been in contact 

with blood or other body fluids). 

• waste from infected patients in isolation wards (e.g. excreta, dressings 

from infected or surgical wounds, clothes heavily soiled with human 

blood or other body fluids). 

• waste that has been in contact with infected patients undergoing 

haemodialysis (e.g. dialysis equipment such as tubing and filters, 

disposable towels, gowns, aprons, gloves, and laboratory coats). 

• infected animals from laboratories. 

• any other instruments or materials that have been in contact with 

infected persons or animals.  

Cultures and stocks of highly infectious agents, waste from autopsies, 

animal bodies, and other waste items that have been inoculated, infected, 

or in contact with such agents are called highly infectious waste.  
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Pathological waste 

Pathological waste consists of tissues, organs, body parts, human fetuses and animal 

carcasses, blood, and body fluids. Within this category, recognizable  human or animal body 

parts are also called anatomical waste. This category should be considered as a subcategory 

of infectious waste, even though it may also include healthy body parts. 

 

2. Sharps 

Sharps are items that could cause cuts or puncture wounds, including needles, hypodermic 

needles, scalpel and other blades, knives, infusion sets, saws, broken glass, and nails. 

Whether or not they are infected, such items are usually considered as highly hazardous 

health-care waste. 

 

3. Pharmaceutical waste 

Pharmaceutical waste includes expired, unused, spilt, and contaminated pharmaceutical 

products, drugs, vaccines, and sera that are no longer required and need to be disposed of 

appropriately. The category also includes discarded items used in the handling of 

pharmaceuticals, such as bottles or boxes with residues, gloves, masks, connecting tubing, 

and drug vials. 

 

4. Genotoxic waste 

Genotoxic waste is highly hazardous and may have mutagenic, teratogenic, or carcinogenic 

properties. It raises serious safety problems, both inside hospitals and after disposal, and 

should be given special attention. Genotoxic waste may include certain cytostatic drugs, 

vomit, urine, or faeces from patients treated with cytostatic drugs, chemicals, and radioactive 

material. Cytotoxic (or antineoplastic) drugs, the principal substances in this category, have 

the ability to kill or stop the growth of certain living cells and are used in chemotherapy of 

cancer. They play an important role in the therapy of various neoplastic conditions but are 

also finding wider application as immunosuppressive agents in organ transplantation and in 

treating various diseases with an immunological basis. Cytotoxic drugs are most often used in 

specialized departments such as oncology and radiotherapy units, whose main role is cancer 

treatment; however, their use in other hospital departments is increasing and they may also be 

used outside the hospital setting. 
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5. Chemical waste 

Chemical waste consists of discarded solid, liquid, and gaseous chemicals, for example from 

diagnostic and experimental work and from cleaning, housekeeping, and disinfecting 

procedures. Chemical waste from health care may be hazardous or nonhazardous; in the 

context of protecting health, it is considered to be hazardous if it has at least one of the 

following properties: 

• toxic. 

• corrosive (e.g. acids of pH < 2 and bases of pH > 12). 

• flammable. 

• reactive (explosive, water-reactive, shock-sensitive). 

• genotoxic (e.g. cytostatic drugs). 

Nonhazardous chemical waste consists of chemicals with none of the above properties, such 

as sugars, amino acids, and certain organic and inorganic salts. 

 

6.  Wastes with high content of heavy metals 

Wastes with a high heavy-metal content represent a subcategory of hazardous chemical 

waste, and are usually highly toxic. Mercury wastes are typically generated by spillage from 

broken clinical equipment but their volume is decreasing with the substitution of solid-state 

electronic sensing instruments (thermometers, blood-pressure gauges, etc.). Whenever 

possible, spilled drops of mercury should be recovered. 

 

7. Pressurized containers 

Many types of gas are used in health care (see Box 2.2), and are often stored in pressurized 

cylinders, cartridges, and aerosol cans. Many of these, once empty or of no further use 

(although they may still contain residues), are reusable, but certain types—notably aerosol 

cans—must be disposed of. Whether inert or potentially harmful, gases in pressurized 

containers should always be handled with care; containers may explode if incinerated or 

accidentally punctured. 
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8. Radioactive waste 

Ionizing radiations cannot be detected by any of the senses and—other than burns, which may 

occur in exposed areas—usually cause no immediate effects unless an individual receives a 

very high dose. The ionizing radiations of interest in medicine include the X- - -

particles, and g-rays emitted by radioactive substances. An important practical difference 

between these types of radiation is that X-rays from X-ray tubes are emitted only when 

generating equipment is switched on, whereas radiation from radionuclides can never be 

switched off and can be avoided only by shielding the material. Radionuclides continuously 

undergo spontaneous disintegration (known as ―radioactive decay‖) in which energy is 

liberated, generally resulting in the formation of new nuclides. The process is accompanied 

by the e - - -rays. 

These cause ionization of intracellular material; radioactive substances are therefore 

genotoxic. 

 

 

 

 

 

 

 

 

 

 

 

 

 



91 
 

Annex 4: The modified WHO questionnaire forms "in ARABIC" 

 

 

: (  )  

 

 

 
 

 

 
 

: ( )  

 

 

 
(  – )  

 

 

 

 

 
/ ---------------- 

/ ---------------- 

/ ---------------- 

 
: 

: 

: ( ) 

 

:



91 
 

 

  -  
 
 

 

 

 
 

- 
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:  ( )  

 
 

                         
 

 
                      :  

 
 

 

                         :  
 
 

 

                            :  
 
 

 

: 
 
 

 

 
                              :  

 
 

 

 
                              :  
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Annex 5: The key of questionnaire "ARABIC" – definitions 

 

 فئبث وفبيبث الرعبيت الصحيت: التعريف والتصىيف

  :المعديت الىفبيبث  -9

( اٌفطش٠بد أٚ اٌطف١ٍ١بد, اٌف١شٚعبد, اٌّشع ِضً)اٌجىز١ش٠ب, ِغججبد ػٍٝ رذزٛٞ أٔٙب فٟ ٠شزجٗ اٌزٟ ٟ٘

 ٚرزؼّٓ ٘زٖ اٌفئخ: .٠زؼشع ٌٙب اٌّشع ٌّٓ رغجت وبف١خ و١ّخ أٚ ثزشو١ض

  ًاٌؼٛاًِ اٌّؼذ٠خ فٟ أػّبي اٌّخزجش.األٚعبؽ اٌضساػ١خ ِٚخضْٚ ِذب١ٌ 

  ٚٔفب٠بد اٌؼ١ٍّبد ٚرشش٠خ اٌجضش ٌٍّشػٝ اٌّظبث١ٓ ثأِشاع ِؼذ٠خ )ِضبي: األٔغجخ, ٚاٌّٛاد أ

 اٌذَ أٚ عٛائً اٌجغُ األخشٜ(.الِغذ اٌّؼذاد اٌزٟ 

 ٚاٌؼّبداد اٌجغُ, إفشاصاد :ِضبي (ٔفب٠بد اٌّشػٝ اٌّظبث١ٓ اٌّٛجٛد٠ٓ فٟ أجٕذخ اٌؼضي ِٓ 

 ٚجشٚح اٌؼ١ٍّبد, ٚاٌّالثظ اٌٍّطخخ ثبٌذَ اٌجششٞ أٚ عٛائً اٌجغُ األخشٜ(. اٌٍّٛصخ اٌجشٚح

 ( ٍٝاٌىٍٝ غغ١ً ِؼذاد :ِضًإٌفب٠بد اٌزٟ الِغذ اٌّشػٝ اٌّظبث١ٓ اٌخبػؼ١ٓ ٌؼ١ٍّبد غغ١ً اٌى 

 ١٠ًِٚشا ٚاٌمفبصاد, ٚاٌّشا١٠ً, ٚاٌّالثظ,ٚاٌفالرش, ٚإٌّبشف اٌزٟ رغزؼًّ ٌّشح ٚادذح, وبألٔبث١ت  

 اٌّخزجش(.

 اٌّخزجشاد ِٓ ثأِشاع ِؼذ٠خ اٌّظبثخ اٌذ١ٛأبد. 

 ثأِشاع ِؼذ٠خ اٌّظبثخ اٌذ١ٛأبد ثبألشخبص أٚ ارظبي ػٍٝ وبٔذ ِٛاد أٚ أدٚاد أ٠خ. 

ٚٔفب٠بد اٌزشش٠خ, ٚأجغبد اٌذ١ٛأبد ٚػٕبطش  اٌؼذٜٚ, شذ٠ذح اٌؼٛاًِ ِٓ ٚاٌّخضٚٔبد اٌّغزٕجزبد ٚرغّٝ

 .وفبيبث شديدة العدوىذذ أٚ ٌٛصذ أٚ الِغذ ِضً ٘زٖ اٌؼٛاًِ, إٌفب٠بد األخشٜ اٌزٟ لذ ٌم

 الممرضت )الببثولوجيت(: الىفبيبث  -2

ٚجضش اٌذ١ٛاْ, ٚاٌذَ,  اٌّجٙؼخ, ٚاألجٕخ رزىْٛ إٌفب٠بد اٌّّشػخ ِٓ األٔغجخ ٚاألػؼبء ٚأجضاء اٌجغُ, 

 ػّٓ التشريحيت ببلىفبيبث ١١ّض٘بر ٠ّىٓ اٌزٟ خأٚ اٌذ١ٛا١ٔ أجزاء الجسم البشريتاٌجغُ. ٚرغّٝ أ٠ؼب  ٚعٛائً

 ِٓ ِش٠ؼخ غ١ش أجضاء ػٍٝ ادزٛد ٌٚٛ دزٝاػزجبس ٘زٖ اٌفئخ, فئخ فشػ١خ ِٓ إٌفب٠بد اٌّؼذ٠خ  ٠ٚجت  .اٌفئخ ٘زٖ

  .اٌجغُ

 :الحبدة األدواث  -3

األدٚاد اٌذبدح ٟ٘ أدٚاد ٠ّىٓ أْ رغجت جشٚدبً لطؼ١خ أٚ ٚخض٠خ ٚرشًّ اإلثش, ٚاإلثش اٌزٟ رغزؼًّ رذذ  

جٍذ, ٚاٌّشبسؽ ٚاٌشفشاد األخشٜ, ٚاٌغىبو١ٓ, ٚأدٚاد اٌزضج١ذ ثبٌغشط, ٚإٌّبش١ش, ٚاٌضجبط اٌّىغٛس اٌ

 رؼزجش ِضً ٘زٖ األدٚاد ػبدح ٔفب٠بد سػب٠خ طذ١خ ػب١ٌخ اٌخطٛسح عٛاء وبٔذ ٍِٛصخ أَ ال. .ٚاٌّغب١ِش
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 الىفبيبث الصيدالويت:  -4

ظالد١خ, ٚغ١ش اٌّغزخذِخ, ٚإٌّغىجخ, ٚإٌّزجبد اٌظ١ذال١ٔخ رشًّ إٌفب٠بد اٌظ١ذال١ٔخ ػٍٝ األد٠ٚخ ِٕز١ٙخ اٌ 

اٌٍّٛصخ, ٚاألد٠ٚخ, ٚاٌٍمبدبد, ٚاألِظبي اٌزٟ ٌُ رؼذ ٕ٘بن دبجخ إ١ٌٙب ٠ٚغزذػٟ األِش اٌزخٍض ِٕٙب ثشىً ِالئُ. 

أٚ وّب رذزٛٞ ٘زٖ اٌفئخ ػٍٝ األدٚاد اٌّطشٚدخ اٌزٟ اعزخذِذ فٟ رذاٚي اٌّٛاد اٌظ١ذال١ٔخ ِضً: اٌمٛاس٠ش 

 اٌظٕبد٠ك اٌّذز٠ٛخ ػٍٝ ثمب٠ب اٌّٛاد اٌظ١ذال١ٔخ, ٚاٌمفبصاد, ٚاأللٕؼخ, ٚأٔبث١ت اٌزٛط١ً, ٚلٛاس٠ش اٌذٚاء.

 الىفبيبث السبمت للجيىبث:   -5

ِبعخخ أٚ  (mutagenic) رؼزجش إٌفب٠بد اٌغبِخ ٌٍج١ٕبد شذ٠ذح اٌخطٛسح ٠ّٚىٓ أْ ٠ىْٛ ٌٙب خٛاص ِطفشح

(teratogenic( أٚ ِغشؽٕخ )carcinogenic) . ٞثبٌغالِخ  رزؼٍك دبدح ِشبوً إصبسح إٌٝ إٌفب٠بد ٘زٖ ٚرؤد

 ٌٍج١ٕبدً  اٌغبِخ ٌٍٕفب٠بد ٠ّٚىٓعٛاء فٟ داخً اٌّغزشف١بد أٚ ثؼذ اٌزخٍض ِٕٙب, ٠ٚجت أْ رؼطٝ ا٘زّبِب خبطبً. 

اٌّضجطخ  ٠ٚخثبألد اٌّؼبٌجْٛ اٌّشػٝ ِٓ اٌجشاص أٚ ٚاٌجٛي, ٚاٌمٟء,رذزٛٞ ػٍٝ األد٠ٚخ اٌّضجطخ ٌٍخال٠ب أْ 

 فٟ اٌشئ١غ١خ اٌّٛاد ٟٚ٘ (ٌألٚساَ اٌّؼبدح أٚ ٌٍخال٠ب اٌغبِخ األد٠ٚخ ٌذٜ .اإلشؼبػ١خ ٚاٌّٛاد ٚاٌى١ّب٠ٚبد ٌٍخال٠ب

 ٘زٖ ٚرمَٛ .ٌٍغشؽبْ اٌى١ّبٚٞ اٌؼالط فٟ رغزخذَ ٚ اٌذ١خ ّٔٛ ثؼغ اٌخال٠ب إ٠مبف أٚ لزً ػٍٝ اٌمذسح اٌفئخ, ٘زٖ

إٌّبػخ  ٌزم١ًٍ وؼٛاًِ أشًّ اعزؼّبي ٌٙب أْ اٌخج١ش, آِب اٌٛسَ ِٓ خزٍفخِ دبالد ػالط فٟ ٘بَ ثذٚس اٌّٛاد

(immunosuppressive) ٟرغزخذَ ِب ٚػبدح .ِٕبػٟ أعبط راد ِخزٍفخ ِٚؼبٌجخ أِشاع األػؼبء صساػخ ف 

 ثبسص دٚس ٌٙب ٚاٌزٟ ثبإلشؼبع اٌؼالط األٚساَ ٚٚدذاد ألغبَ اٌّزخظظخ ِضً األلغبَ فٟ ٌٍخال٠ب اٌغبِخ األد٠ٚخ

 أ٠ؼبً  رغزخذَ أْ ٠ّٚىٓ اٌّغزشفٝ األخشٜ, ألغبَ فٟ ٠زضا٠ذ اعزخذاِٙب فئْ رٌه, اٌغشؽبْ, ِٚغ ػالط فٟ

  .اٌّغزشفٝ ٔطبق خبسط

 :الكيميبئيت الىفبيبث  -6

 رٍه اٌّضبي عج١ً اٌّطشٚدخ, ٚػٍٝ ٚاٌغبص٠خ ٚاٌغبئٍخ اٌظٍجخ اٌى١ّ١بئ١خ اٌّٛاد ِٓ اٌى١ّ١بئ١خ إٌفب٠بد رزىْٛ 

 .اٌزط١ٙش ٚإجشاءاد إٌّضٌٟ ٚاإلداسح اٌزٕظ١ف ِٚٓ ٚاٌزجبسة اٌزشخ١ظٟ اٌفذض أػّبي ٌٕبرجخ ِٓا اٌّٛاد

 اٌظذخ, دّب٠خ ِؼّْٛ خطشح, ٚفٟ غ١ش أٚ خطشح اٌظذ١خ اٌشػب٠خ ِٓ إٌفب٠بد اٌى١ّ١بئ١خ رىْٛ أْ ٠ّٚىٓ

 :ٌزب١ٌخا اٌظفبد ِٓ األلً ػٍٝ ٚادذح طفخ وبْ ٌذ٠ٙب إرا خطشح اٌى١ّ١بئ١خ إٌفب٠بد رؼزجش

 عبِخ 

  ٟٕأوبٌخ )ِضً األدّبع راد سلُ ١٘ذسٚج١(pH) ًأوضش ١٘ذسٚج١ٕٟ سلُ راد ٚاٌمٛاػذ ,2ِٓ أل 

ِٓ12.) 

 شزؼبي.اال عش٠ؼخ 

 ٌٍظذِبد( اٌّبء دغبعخ ِغ اٌزفبػً ٌالٔفجبس, لبثٍخ ) اٌزفبػً عش٠ؼخ. 

 .)عبِخ ٌٍج١ٕبد )ِضً األد٠ٚخ اٌّضجطخ ٌٍخال٠ب 

 اٌّزوٛسح اٌظفبد ِٓ طفخ أٞ رزؼّٓ ال اٌزٟ اٌى١ّ١بئ١خ اٌّٛاد ػٍٝ اٌخطشح ١شغ اٌى١ّ١بئ١خ إٌفب٠بد ٚرشزًّ

 .اٌؼؼ٠ٛخ ٚغ١ش اٌؼؼ٠ٛخ ٚثؼغ األِالح ٚاألدّبع األ١ٕ١ِخ, أػالٖ, ِضً اٌغىش٠بد
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 فٟ اٌخطشح, ٟٚ٘ اٌى١ّ١بئ١خ إٌفب٠بد ِٓ فشػ١خ ئخف اٌضم١ٍخ اٌّؼبدْ ِٓ ػب١ٌخ ٔغجخ ػٍٝ رذزٛٞ اٌزٟ إٌفب٠بد رّضً 

 ٠زٕبلض دجّٙب اٌّىغٛسح, ٌٚىٓ اٌؼ١بدح أدٚاد ِٓ أغىبثٙب ٔز١جخ رزٌٛذ اٌضئجك ٔفب٠بد رزٌٛذ .اٌغ١ّخ اٌؼبدح ػب١ٌخ

 إٌخ(. ٠ٚجت ...اٌذَ ػغؾ ل١بط ٚأجٙضح اٌذشاسح ِٛاص٠ٓ اٌذغ١خ)ِضً اإلٌىزش١ٔٚخ ثبألدٚاد وٕز١جخ العزجذاٌٙب

  .رٌه أِىٓ د١ضّب إٌّغىجخ لطشاد اٌضئجك زؼبدحاع

 المضغوطت: العبواث  -8

 ِؼغٛؽخ ٚخشاؽ١ش اعطٛأبد فٟ غبٌجبً  رخضْ اٌظذ١خ ٚاٌزٟ اٌشػب٠خ فٟ اٌغبصاد ِٓ وض١شح أٔٛاع رغزخذَ 

رؼذ  ٌُ أٚ فبسغخ وبٔذ االعطٛأبد, عٛاء أٚ اٌؼجٛاد ٘زٖ ِٓ وض١ش اعزؼّبي إػبدح ٠ّىٓ .اإل٠شٚعٛي ٚػٍت

 األ٠شٚعٛي ٠جت ػٍت ٚثبٌزذذ٠ذ -ثؼغ األٔٛاع ٌٚىٓ .(ِزجم١بد ػٍٝ ادزٛائٙب إِىب١ٔخ ِٓ اٌشغُ ػٍٝ) زخذِخِغ

 إرا إٌظش ثغغ ثذشص اٌّؼغٛؽخ اٌؼجٛاد فٟ اٌغبصاد ِغ دائّب اٌزؼبًِ ٠زُ أْ ٠جت .٠زُ اٌزخٍض ِٕٙب أْ

  .ثبٌظذفخ صمجذ أٚ سِذد ِب إرا داٌؼجٛا ٘زٖ رٕفجش أْ ٠ّىٓ د١ش ِذزٍّخ اٌؼشس, أٚ خبٍِخ اٌغبصاد وبٔذ

 

 :المشعت الىفبيبث  -9

 اٌّزؼشػخ إٌّطمخ فٟ رذذس لذ اٌزٟ اٌذشٚق ػذا ِب - اٌذٛاط ٛاعطخث اٌّؤ٠ٕخ اإلشؼبػبد ػٓ اٌىشف ٠ّىٓ ال

 اٌٙبِخ اٌّؤ٠ٕخ اإلشؼبػبد .ِٕٙب جذاً  ػب١ٌخ جشػخ اٌشخض ٠غزمجً ٌُ ِب فٛس٠خ رأص١شاد رغجت ال ٚػبدح–  ٌألشؼخ

 .    أٌفب ٚدلبئك (α) ث١زب ٚدلبئك (β) جبِب أشؼخ (γ-rays) اٌّشؼخ اٌّٛاد ِٓ رٕجؼش اٌزٟ اٌطت ِجبي فٟ

ray)  X) ّٓإشؼبػبد أْ ٘ٛ اإلشؼبع ِٓ األٔٛاع ٘زٖ ث١ٓ اٌٙبَ اٌؼٍّٟ االخزالف إْ. ظوإ أشؼخ  رزؼ x رٕجؼش 

 ال اٌّشؼخ ا٠ٌٕٛذاد ِٓ اإلشؼبع أْ ٓد١ فٟ فمؾ, اإلشؼبػٟ اٌز١ٌٛذ ِؼذاد رشغ١ً ػٕذ ظوإ أشؼخ أٔبث١ت ِٓ

 ٌؼ١ٍّخ اٌّشؼخ ا٠ٌٕٛذاد رخؼغ .ثزذس٠ؼٙب اٌّبدح دجت ؽش٠ك ػٓ فمؾ رجٕجٗ ٠ّىٓ ٚ أثذاً  رشغ١ٍٗ إثطبي ٠ّىٓ

 .جذ٠ذح ٠ٛٔذاد رى٠ٛٓ إٌٝ ػبدح ِؤد٠خ اٌطبلخ, رٕطٍك د١ش ("اإلشؼبػٟ اٌجٍٝ" ثبعُ ٚاٌّؼشٚفخٟ )رٍمبئ رذطُ

 فٟ ٘زٖ ٚرزغجت .جبِب ٚأشؼخ ث١زب ٚدلبئك أٌفب دلبئك ِضً اإلشؼبع ِٓ ضشوأ أٚ ٔٛع أجؼبس اٌؼ١ٍّخ ٘زٖ ٠ظبدت

 .ٌٍج١ٕبد عبِخ رؼزجش اٌّشؼخ اٌّٛاد فئْ ٌٚزٌه ٌٍخ١ٍخ, اٌذاخ١ٍخ اٌّبدح رأ٠ٓ

 

 

 

 

 

 

 

 

 


