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Abstract

The management of medical waste is of great impoetadue to its potential
environmental hazards and public health riskshéngast, medical waste was often mixed
with municipal solid waste and disposed of in resithl waste landfills or improper
treatment facilities in many countries. In receeaing, many efforts have been made by
environmental regulatory agencies and waste gemertd better manage the wastes from
healthcare facilities. This study was carried autld non-governmental hospitals in Gaza
governorates. The objective of this study is tontdg the factors that affect medical

waste management in non-governmental hospitalagra@overnorates.

The methodology was descriptive, quantitative aiadly and consisted of the use of
observational checklist and self- administered tjolesaire with the administration of the
healthcare facilities and with personnel involvedthe management of the wastes. The
sample size included 275 with a response rate & 8Mho agreed to participate in the

study.

The results show that medical wastes generateddpitals were extremely heterogeneous
in composition. The current situation of medicalstegamanagement in non-governmental
hospitals in Gaza governorates is unsatisfactonty @.1% of the health workers have

taken training courses related to medical waste agement. About 21.4% of the

respondents reported that there is a comprehemsgée disposal plans for the disposal
and technical aspects of hazardous wastes, andL@r896 of the study subjects have seen
the waste management legislation in the hospitddere is a lack of comprehensive waste
disposal plans for the disposal and technical aspgdazardous wastes. There is a lack of
treatment facilities when about 27.3% of the ha@dpihave an incinerator and 8.6% of

them have autoclaves for treatment of pathologiodl infectious wastes.

The basic approach to medical waste management rieduce the quantity of waste at
source as far as possible. Hospital wastes shaulgdycled whenever feasible, with due
regard to environmental aspect, to reduce the duaot material entering the waste
system. Waste management requires a system appiogolving the handling, storage,
transport; treatment and disposal of waste by nustiioat at all stages minimize the risk to

health and the environment.
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CHAPTER 1

INTRODUCTION

To give an introductory background about this stutlg researcher provides this chapter
which includes the research background, researablgm, justification of the study and
research objectives and questions. Moreover ctiapter presents the context of the study

as well as some related operational definitions.
1.1Research Background

The growing concerns about waste management ait@amational levels and the increase
of waste threats on environment and on human héake increased the importance of
management practices used for waste managemeati@spin healthcare establishments
for reducing waste accumulation and contaminatibhas been reported that the hazards
arising from generation of wastes has generallynbifegreat concern to environmental

health engineers in developing countries (Sangodayd Osaigbovo, 1992).

Medical wastes come in all forms, including soliduid and gas. It is generated from
different health care activates such as medicabrigbries, medical research centers,
human and veterinary pharmaceutical factories, el ag storage areas. In general, most
of health care centers and hospitals in Palestave Imo separation between general and
medical wastes; all types of medical waste are chad disposed of with municipal waste
without treatmentFEQA, 2006a).

Health care waste management is strongly influermedultural, social, and economic
circumstances. A well-designed waste managementyp@ legislative frame work, and
plans are essential for handling of medical waMedical and research facilities are
moving toward the achievement of a healthy and safdaronment for employees and

communities (Bassic and Moltin, 1998 ; Pruss, 1999)

Inappropriate management and disposable of wast@eegatively affect the quality of the
environment in many ways, as well as the people&ity of life (PEQA,2006Db).



About 80% of the total wastes generated by health activities are considered domestic
waste. The remaining approximately 20% of wastescansidered hazardous materials

that may be infectious, radioactive or toxic (WHDQ7).

The healthcare waste management needs to follotersgtic processes starting from
packaging which should specify the regulationsreatment for different waste categories,
segregation, collection, storing, handling, disposad transporting of waste. The first step
in healthcare waste management is reducing wasaatitu generated by healthcare
establishments by source reduction, recycling, gredcareful segregation into different

categories according to their types.

Inappropriate management of medical waste handkegregation, collection, storage,
transporting and disposal or treating could pogdigtiead to the spread of diseases and

risks to public health, community and the environtne

Medical establishments play important roles in atéht activities by using of modern
technology to serve the humans and the environtheotigh different departments in the

establishment and its firms (Bassic and Moltin,&)99

So, this study will evaluate the current situatmmedical waste management in non-

governmental hospitals in Gaza Governorates.
1.2Research Problem:

In many countries, medical waste is still handled disposed of together with domestic
waste, creating great health risks to health-cavekevs, municipal workers, the public,

and the environment (Da Silva et al., 2005).

In 2002, the results of a WHO assessment conduct@@ developing countries showed
that the proportion of health-care facilities thlat not use proper waste disposal methods
ranges from 18% to 64 % (WHO, 2004).

In Gaza Strip, waste management practices have guilaction services and improper
disposal at open dumpsites. Such problems becomre swvious with the increase in
population. As a result, higher generation of wastpiires special treatment at all stages,
starting from patients and ending at the disposal k1 addition, there are 10-25% of the



healthcares wastes regarded as hazardous wastesagnckeate a variety of health risks
(WHO, 1999).

Poor management of medical waste can expose healtkers, waste handlers, patients,

scavenging children and community to infectionyiigs and toxic effects.

Lack of knowledge and awareness about medical wha#ards, insufficient human
resources, financial resources, and inappropria@nagement of waste handling,
collection, storage, transporting and disposal camse big problems for public health,

community and the environment.

Medical waste is considered as a hazardous matéahlmay be toxic, radioactive or
infections. Unsafe handling or disposal of medwakte such as contaminated syringes
and needless represents a high risk and thregiufdic health. Sharps are considered as a
very hazardous waste that can cause infection lwithan immunodeficiency virus (HIV)
and hepatitis viruses B and C. These viruses aresmnitted through contaminated sharps
with human blood.

The management of medical waste is essential tteqirgpeople from hazards when
handling, collecting, storing, transporting andpadising of or treating of medical wastes
So, the study is intended to evaluate the curneuitgon of medical waste management in

non-governmental hospitals in the Gaza Governarates
1.3 Importance of the Study

The study findings might help in evaluating the reat situation of medical waste
management among health care workers and sugggstsgible suitable solutions and
recommendations for proper management of medicatenia non-governmental hospitals

in Gaza Governorates.
1.4 Justification of the Study

Many of developing countries like Palestine dondvé appropriate management of
medical waste, enforcement or regulation. Medicaste is a reservoir of harmful
microorganisms that can cause infections diseasebkealth worker, patient and general

public.



In developing countries, additional hazards occomfscavenging on waste disposal sites
and manual sorting of the waste recuperated at lihek doors of health-care
establishments. These practices are common in megigns of the world. The waste
handlers are at immediate risk of needle-stickriagiand other exposures to toxic or
infectious materials (WHO, 2007).

Reasons for the selection of this topic includefttiewing:

There is a lack of information about the quantjtiglsaracteristics, management method,
and health care worker knowledge and attitudes tatnedlical waste management in non-

governmental hospitals in the Gaza Governorates.

Highlighting the importance of medical waste mamaget for public health, occupational
health, community, and the environment is needethitgate health hazards associated

with mismanagement of medical wastes.

So, the study will describe and analyze medicaltevasanagement methods in non-

governmental hospitals in the Gaza Governorates.
1.5 Aim of the Study

The aim of the study is to describe and evaluagectirrent situation of medical waste

management in non-governmental hospitals in thea@ernorates.

1.6 Objectives of the Study

The specific objectives of this research are:

Describing and analyzing the current situation afdinal waste management in

non-governmental hospitals.

* Evaluating knowledge, attitudes and practices almedlical waste management

among health care workers in non-governmental talspi

* Appraising the strength and weakness points eneceohtin medical waste

management practices in non-governmental hospit&laza Strip.

e Suggesting recommendations for decision makersdaptabetter medical waste

management practices depending on the study results



1.7 Research Questions

1. Do the current practices follow WHO guidelines moedical waste management?

2. What are the strength points in medical waste mamagt practices in non-

governmental hospitals?

3. What are the weakness points in medical waste neamaigt practices in non-

governmental hospitals?

4. Do the health care workers have proper trainingni@dical waste management

according to WHO guidelines?
5. What are the main obstacles facing medical wasteagement?
6. What should be done to make medical waste manadgaenwer effective?
1.8 Context of the Study
1.8.1 Socio-demographic context

“Palestine constitutes the southwestern part adrgel geographical entity in the eastern
part of the Arab world, which is Belad EI Sham. aldition to Palestine, Belad El Sham
contains Lebanon, Syria, and Jordan. So, Palestase common borders with these
countries, in addition to Egypt. The entire aré®alestine is about 27000 sq. kilometers
(Annex 1). Now, the remaining part of historicalléstine comprises two areas separated
geographically: West bank and Gaza Strip "(MOH,®00Although comparatively small,

in fact the equivalent of a medium-size region ity@ical European country or one of the
smallest states in the United States, Palestinepases a significant variation of
morphological and climatic regions, and this is mght of important geographic position
(Dellapergola, 2001).

The population size in Palestine was estimated,@823205 in 2007. Out of the total
number, 2,274,929 in the West Bank and 1,87,27henGaza Strip with percentages of
62.1% and 37.9% respectively. Al Khalil governerais the highest population size of
13.9% of the total population, followed by Gaza gmorate of 13.2%. Jericho
governorate has the lowest population size of {R@BS, 2007).



Although the Gaza Strip (Annex 2) is a narrow piet&and that is located on the coast of
the Mediterranean sea, its position on the crogshiaan Africa to Asia made it strategic
for occupiers over centuries (MOH, 2005). Gaz#@S¢ a crowded place with an area of
378 Sqg. km and considered as the second most pegylce on earth after Hong Kong
(World Bank, 2002). Gaza Strip comprises five mgavernorates which are: North of
Gaza (17% of Gaza Strip total area), Gaza City3@&(), Mid-Zone (15%), Khan-Younis
(30.5%), and Rafah (16.2%) (MOH, 2005).

After Oslo Accords, it was expected that the Palest economy will go through a period
of steady and rapid growth (World Bank, 2007). <3rd\ational Product (GNP) in
Palestine had been subjected to fluctuations 2066. GNP was US $ 5,454 million in
1999 and dropped to US $ 4,169 million in 2005 (M@HO05). In 1999, the GDP was US
$ 4,512 million. But since 2000, when Israel imgabsa strict closure on Palestinian
territories as a response to the second Intifdda@DP decreased to US $ 3,557 millions
in 2002 (World Bank, 2007). In 2004, the GDP remmed slightly and continued in this
recovery for nearly two years. But, due to corgithgrowth in settlements and the cut off
in the direct aid as a result of last parliameet&bns, GDP fell again in 2006. GDP was
about US $ 3,901 million in 2007 (World Bank, 2007)

According to the World Bank, the unemployment ratereased from 11.8% in 1999 to
32% in 2005. The poverty rate in Palestine was /4886 this is largely due to Israeli
restrictions on Palestinian territories (MOH, 20030 general, the unemployment rate in
the Gaza Strip was higher than that in the WeskBdrorld Bank, 2003).

According to the education indicators in Palestite, MOH concluded that Palestinian
community is a well- educated one and that Paliestinhave always highly appreciated
education (MOH, 2005).

1.8.2 Health Care System and Health Indicators

The Palestinian MOH has been fully responsiblehef management of health services in
the Palestinian Territories since the transfer edponsibilities from the Israeli Civil
Administration to the Palestinian Authority in 199%Gaza and Jericho were transferred to
the Palestinians in May 1994, while the healthesystin the remaining areas of the West
Bank were transferred in December 1994 (World HeeAksembly, 2005). Now MOH is
the main health care provider in Palestine. MOHhé&only health authority responsible of



supervision, regulation, licensure, and control &ir health services. United Nations
Relief and Works Agency (UNRWA), Medical Services Police and general security,
and other Nongovernmental Organizations (NGOs)arsidered as second co-providers

of health care services in Palestine (MOH, 2003).

The Palestinian health care system mainly incluelght components which are Primary
Health Care, Laboratories and Blood Banks, Hospitdealth Human Resources, Health
Finance, Governmental Health Insurance, Treatmémb#d, and Health Projects (MOH,
2005).

The Primary Health Care (PHC) is one of the mospdrtant components of the

Palestinian health care system. PHC centers posmtessible and affordable health
services for all Palestinians, especially for aeid and other vulnerable groups (MOH,
2005). MOH is working with other health sectorgpnoviding the primary health services,

mainly UNRWA and NGOs. It is worth mentioning thidte private sector plays an

important role in providing PHC services to thed3thians (MOH, 2005). Hospitals and

the other aforementioned components of Palestih@aith care system are also of key
importance for the effective and complementaryqrenince of the Palestinian health care
system (MOH, 2005).

In Palestine, the crude death rate is 2.7 per po@@lation. The infant mortality rate is 24
per 1000 live births (62 in Turkey, 41 in Egypt, t0Tunisia, 21 in Jordan, and 7 in Israel)
(Hamad, 2001). The leading causes of adult deathsinilar to developed countries
including cardiovascular diseases and cancers withigh prevalence of stress and
psychological trauma related diseases. On ther dthed, diseases of poverty are still
prevalent such as respiratory infections and déarntiseases that remain important causes
of child mortality and morbidity (MOH, 2005). Thu# could be said that despite the
harsh difficulties facing the Palestinians, theialth status is relatively good compared

with other countries at a similar level of economiévelopment.
1.8.3 Environmental health context

There are many environmental health problems inaGaizip which affect human and
public health. The main causes of these problemsatributed to over population, poor
and weak infrastructure, Israeli occupation andcsoaltural habits of the people. These

problems include: groundwater contamination, wasatew management, solid waste



management, medical waste management, air pollutioaistal and sea water pollution,
soil salination and land pollution.

1.9 Operational Definitions

Medical waste: defined by WHO as all waste generated by health eatablishments,

research facilities, and laboratories (Ducel et2§102).

Hazardous waste means any potentially harmful substances thee leen released or
discarded into the environment (ATSDR, 2007).

Infectious waste: means any waste suspected to contain pathogenterjpa viruses,
parasites or fungi) in sufficient concentrationdause disease (Al-Shanshoury, and Al-
Ayed, 2002).

Pathological waste (Anatomical waste):any waste that includes body parts, blood,
placentas, or other fluids (WHO, 2007).

Radioactive waste means any solid, liquid or gaseous substancehmanits radiation
spontaneously (WDNR, 2006).

Waste minimization: is a waste management approach that focuses orimgdthe
amount and toxicity of hazardous waste that is ggad. This includes source reduction,

recycling, and treatment (Health Sciences Cen@fi5p

Legislation: the legislation involves a lot of policies and sutbat follow up the process of

medical waste management. These policies and wadelines are considered as a legal
work protocol covering safe management of medicalstes. Legislations are very

important to obligate those who generate medicatevéo conduct monitoring, testing or

risk assessment and well put in place policies dafe disposal of medical waste
(Rushbrook, 2000).

Handling: means the functions associated with the moveméntvaste after their
generation (Al-Shanshoury, and Al-Ayed, 2002).

Segregation: separating different types of waste at the poingeferation and keeping
them isolated from each other (HCWHO, 2001).



Collection: means close the waste bags when they are thretexgubull either by tying
the neck or by sealing the bag (Srivastava, 2000).

Labeling: Affixed Labels to waste containers and bags with ititernational biohazard
symbol and the word "BIOHAZARD" in a contrastingl@oto differentiate between waste
categories (HCWHO, 2001).

Storage means the holding of solid waste for a tempogayiod, at the end of which
period the solid is to be treated or disposed dD¥R, 2006).

Treatment: means any method, technique or process whictessgded to change the
physical, chemical or biological character or cosipon of waste (Al-Shanshoury, and
Al-Ayed, 2002).

Disposal means the discharge, deposit, injection, dumpinglacing of any waste into or
on any land or water (WDNR, 2006).



CHAPTER 2

LITERATURE REVIEW

This chapter discusses the conceptual frameworkth@dmain concepts and variables
related to the study. These concepts include dkatification of the factors that affect
medical waste management in non-governmental ladspiin Gaza governorates.
Additionally, this chapter presents some previousliss concerning the medical waste

management in non-governmental hospitals in Gazargorates.
2.1 Conceptual Framework

The study framework identifies the most common sthat are associated with medical

waste management process as seen in figure 2.1.

There are many factors affecting the medical wasti@agement such as the presence of
legislation, plan, worker education level, expetcerduration, previous training, worker
knowledge, attitudes, and all of the scientificpsteelated to medical waste management

process.

Each step of the scientific management of medieate/can have an affect on the process.
These steps include waste handling, segregatidiection, storage, transport, treatment

and disposal.
Legidation

The legislation involves a lot of policies and multhat follow up the process of medical
waste management. These policies and work guidekme considered as a legal work
protocol covering safe management of medical wastes$ safe practices for waste
handling, segregation, collection, transport, treatit and disposal.

Plan

Planning is important for improving health-care teagnanagement at the national,
regional, and local levels. Planning of health-car@ste management is necessary to

prevent waste from adversely affecting human antr@mmental health.

10



Training

Training on medical waste management procedur@spsrtant to create awareness and
facilitate implementation of medical waste rulebeTcontent and duration of the training
program varied with the target audience, whethisritivolves the administrators, doctors,
nurses, or cleaning personnel. The awarenessrgaprogram should cover management
aspects, including medicalwaste generation, segregation, collection, storage,

transportation, treatment and disposal.

Segregation

Segregation means separating different types oftewas the point of generation and
keeping them isolated from each other.

Labeling

Labels affixed to infectious waste containers amagsbshould include the international
biohazard symbol and the word "BIOHAZARD" in a c@sting color.

Collection

On site collection requires staff to close the wdstgs when they are three quarters full

either by tying the neck or by sealing the bag.
Transport

The basic criteria for safe transportation incluskgregation of infectious and non-

infectious waste and the use of sharp containedgspmse of needles right after injection.
Treatment

Final treatment of medical waste can be done byn@ogies like incineration,
autoclaving, hydroclaving, microwave, chemical tneent, orplasma pyrolysis.

Disposal

The medical waste should be completely free of gghic bacteria before disposal. This
would ensure maximum public hygiene quality. Disgdasf medical wastes is a sensitive

issue and also has ethical dimensions.
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Factors Affecting Medical Waste Management Process
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2.2 Definitions:

There is no universally accepted definition forulated medical waste; the definitions
offered by regulatory agencies are similar. Theifemvwnental Protection Agency (EPA),
the Centers for Disease Control and Prevention (CB& World Health Organization
(WHO) and the Occupational Safety and Health Adstration (OSHA) agree that

“regulated medical waste” includes those waste$ Wit potential for causing infection

Figure 2.1: Conceptual Framework

and need special precautions (U.S. Army Center1 200

WHO defined health care waste (HCW) as all wast@egded by health care

establishments, research facilities, and laborgdiDucel et al., 2002).
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EPA defines medical waste as any waste that isrgtstein the diagnosis, treatment, or
immunization of human beings or animals, and inghaduction or testing of biologicals

such as surgical gloves, needless body organsundecdishes (EPA, 2006).

Hospital waste refers to all waste, biologic or barlogic that is discarded and not intended
for further use. Medical waste is a subset of habpiaste; it refers to the material generated
as a result of diagnosis, treatment or immunizatibpatients and associated biomedical
research (Rutala and Weber, 2005).

2.3 Sources of Medical Waste

The major sources of medical waste are generalitaéspspecialized hospitals, psychiatric

hospitals, university hospitals, clinics, blood ksndental clinics, laboratories, dialysis

centers; x-ray centers, research institutions,theadre teaching institutes, animal houses
and veterinary institutes and nursing homes for dglterly (Sharma, 2002 and Yimer,

2005).

2.4 Types of Waste in Medical Centers:

Waste generated by medical centers can be dividedwo main types:
« Non medical waste (general waste)
* Medical waste (clinical waste)

About 80-85 % of wastes generated by medical cerater general wastes and about 15-
20% are medical wastes. General waste also inclalliegaste generated by offices and
kitchens (Harvery et al., 2002 and NICDNAC, 2004).

General solid or liquid waste doesn't require sgetteatment before disposal; whil all

infectious waste must be treated. The cost foradigpof infectious waste may be ten
times the cost for disposal of general solid wagtey measures that decrease the
amount of infectious waste generated will simultarsty decrease the cost of infectious

waste disposal (Seymour, 2001).

Health care wastes are categorized into two typeb as infectious and non-infectious
(Saini and Dadhwal, 1995). Infectious waste inctudk those medical wastes, which have

the potential to transmit viral, bacterial or paiadiseases. It includes both human and
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animal infectious wastes and waste generated ord#diries and veterinary practice. These
wastes are hazardous in nature. Non infectiousesast generated from packaging, food
preparations and visitors activities. This wastdaigie compared to infectious waste. A
large fraction is potentially recyclable but may centaminated with infectious agents.
This has to be separately stored and sterilizedréedending for recycling (Sandhu and
Singh, 2003).

The hazardous or special wastes include infectwaste, pathological waste, genotoxic
waste, pharmaceutical waste, chemical waste, wagte high heavy metal content,
pressurized containers, and radioactive waste. Mbshese wastes are toxic, harmful,

carcinogenic, and infectious materials (Pruss.efl@P9; Marinkovic et al., 2008).
2.5 Categorization of Medical Waste

WHO classified medical waste into the following categories:
Infections waste, pathological waste, pharmaceutwaste, chemical waste, sharps,
radioactive waste, pressurized containers, higlvyhesetal waste and genotoxic waste.
(Harvery et al., 2002)

According to the Total Environment Journal (2000gdical wastes must be classified
according to their source, type and risk factorsoamted with their handling, storage,
collection and disposal.

According to the Total Environment Journal (200Bdrtuguese legislation classifies the

waste stream produced through medical activitigsfiour groups:

* Group I: similar to municipal wastes (MW).

* Group I1: non-hazardous medical wastes that do not regpieific treatment and can
be considered similar to MW.

* Group I11: medical waste with biological risks that mustdoe-treated before
elimination as MW

* Group 1V: specific medical wastes with compulsory incinienmat

14



2.5.1 Infections waste:

It includes laboratory cultures; isolation wardssves, tissues, and used dressings. WHO
states that 85% of hospital wastes are actuallyha@ardous, whereas 10% are infectious
and 5% are non-infectious but they are includetamardous wastes. About 15% to 35%

of hospital waste is regulated as infectious wastes range is dependent on the total

amount of waste generated (Glenn and Garwal, 1999).

2.5.2 Pathological waste (Anatomical waste):

It includes body parts, blood, placentas, or otheds. Infectious and anatomic wastes
together represent the majority of the hazardousteyaip to 15% of the total waste from
health-care activities (WHO, 2007).

2.5.3 Pharmaceutical waste:

It includes any expired drugs or unwanted drugsisad, and contaminated; whether the
drugs themselves (sometimes toxic and powerful ateds) or their metabolites, vaccines
and sera (WHO, 2007).

2.5.4 Chemical waste:

It includes all chemicals that are used for clegmindiagnostic work such as solvents and
disinfectants Chemicals and pharmaceuticals amount to about B¥%aste from health-
care activities (WHO, 2007).

2.5.5 Sharps:

These include any item that can cause cuts or preecsuch as needless, syringes, blades

and broken glass (Harvery et al., 2002).

Throughout the world every year an estimated 120@0on injections are administered.
And not all needles and syringes are properly disdoof, generating a considerable risk
for injury and infection and opportunities for reeu Worldwide, 8-16 million hepatitis B,
2.3 to 4.7 million hepatitis C and 80 000 to 16@ ®0V infections are estimated to occur
yearly from re-use of syringe needles without 8#ation. Many of these infections could
be avoided if syringes were disposed of safely. Tdwase of disposable syringes and

needles for injections is particularly common intam African, Asian and Central and
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Eastern European countries. Regarding injectiorctioes, public health authorities in
West Bengal, India, have recommended a shift tasedle glass syringes, as the disposal

requirements for disposable syringes could notrtbereed (WHO, 2007).
2.5.6 Radioactive waste:

It includes radioactive substances from radiothgrapd laboratory work. The use of
radiation sources in medical and other applicatisng/idespread throughout the world.
Occasionally, the public is exposed to radioactivaste, usually originating from
radiotherapy treatments that have not been propksiyosed of. Serious accidents have
been documented in Goiania, Brazil in 1988 in whitlr people died from acute radiation
syndrome and 28 suffered serious radiation burimsilé&8 accidents happened in Mexico
City in 1962, Algeria in 1978, Morocco in 1983 a@dudad Juarez in Mexico in 1983
(WHO, 2007 and Johnson. 1999).

2.5.7 Pressurized containers:

These include any gas cylinders, cartridges anasaécans that may cause potential harm
(Harvery et al., 2002)

2.5.8 Heavy metal waste:

It includes any unwanted batteries, broken thermeraer blood pressure gauges. Dental
Amalgam particles are a source of mercury, whickkn®wn to be neurotoxin and
nephrotoxic. Fetuses and newborn babies are mostise to mercury than adults and
there seems to be a great difference in sensiwitgng individuals (Preben, 2004).

2.5.9 Genotoxic waste:

Waste containing substances with genotoxic praggersuch as contaminated materials

(needles, syringes, gauges, vials), urine, fecesmits from patient.
2.6 Diseases Transmission Pathway:

The first step in waste management is to identifg potential routes for disease
transmission. Possible pathways between medicakveasl the population include the

following according to Harvery et al., 2002:
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* Direct contact

* Contact through vectors

* Airborne transmission

* Pollution of water sources
* Pollution of sall

¢ Pollution of the environment

2.7 Medical Waste Risks:

Those most at risk from medical waste are:
* Medical staff
* Medical waste workers
* Waste-pickers
» Patients
* Medical centre visitors
» Children playing near disposal sites

» Drug addicts who scavenge for used needles andsigpmedicines

Specific groups who come directly into contact witledical waste should be targeted for
appropriate education and training. This aspeatlshioe given at least equal priority to the

provision of appropriate waste management faglifi¢arvery et al., 2002).
2.8 Quantity of Medical Waste

The quantities generated vary from hospital to haspnd depend on the type of health
care facility and local economic conditions.

High-income countries can generate up to 6 kg aafdous waste per person per year. In
the majority of low-income countries, health-caraste is usually not separated into
hazardous or non-hazardous waste. In these casinthe total health-care waste per
person per year is anywhere from 0.5 to 3 kg (WB@7).

The monthly estimated quantity of solid waste pamtl by the health care centers in

Palestine is about 426 tons, including 288 tornthéWest Bank and 138 tons in the Gaza
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Strip. The total estimated quantity produced by sieeondary health care centers in
Palestine is about 121 tons (PCBS, 2006).

Every year China generates around 650000 tons dicalevaste. This quantity is growing
from 19% to 25% per year. The amount of MW per t@api China is at present about 8

to10 times lower than that in western countriesnddang et. al., 2006).

According to the 2005 report of the World Healthg@&mization, the amount of waste

generated from the hospitals in Palestine was attiinat:
» For small hospitals 1 kg/bed/day

« For general hospitals 2 kg/bed/day

« For educational hospitals 4 kg/bed/day

Cheng et. al. conducted a study in 2009 to evaltiae quantities of medicalvaste
generated and the factors associated with the gimerate at medicastablishments in
Taiwan. Data on medicalaste generation at 150 health care establishmestscollected
for analysis. General medicalvaste and infectious waste production at these
establishments were examined statistically with plogential associated factors. These
factors included the types of hospital and climeimbursement payment by National
Health Insurance, total number of beds, bed ocayparumber of infectious disease beds
and outpatients per day. The results showed tlaivdiste generation rates ranged from
2.41 to 3.26kg/bed/day for general mediwalstes and 0.19-0.88kg/bed/day for infectious
wastes The total average quantity of infectious wastesegated was the highest from
medical centers, about 3.8 times higher than thatn fregional hospitals (267.8 vs.
70.3Tons/yr). The study suggested that large haspére the major source of medical
waste in Taiwan. The fractions of medicahste treated as infectious at all levels of
healthcare establishments are much greater thanrdeammended by the USCDC

guidelines.

Taghipour and Mosafe2009), conducted a study to determine the quardeyeration
rate, quality, and composition of medial wagémerated in Tabriz the major city northwest
of Iran. Among the 25 active hospitals in the cit§, hospitals were selected to participate
in the survey. Each hospital was analyzed for akweecapture the daily variations of

quantity and quality. The results indicated tha¢ #werage (weighted mean) of total
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medicalwaste hazardous—infectious waste, and general wasteragenre rates in Tabriz
city is 3.48, 1.039 and, 2.439 kg/bed-day, respelsti In the hospital waste studied,
70.11% consisted of general was28.44% of hazardous—infectious waste, and 0.45% of
sharps waste (total hazardous—infectious waste928.8 The average composition of
hazardous—infectious waste was determined to b&23&.plastics, 20.84% textiles,
16.70% liquids, 11.36% paper/cardboard, 7.17% glas35% sharps, and 6.86% others.
The average composition of general waste was detedno be 46.87% food waste,
16.40% plastics, 13.33% paper/cardboard, 7.65%dkg6.05% textiles, 2.60% glass, and
0.92% metals.

2.9 Safety and Occupational Health

Most workers in hospitals in developing countries bt have the safety tools and
immunizations, a clear understanding of the prilegpof disease transmission or the
basic steps they can take to protect themselvesprbtect workers, health care
facilities need to invest in training and educationworkers, the purchase of personal
protective tools and clothing for clinical and nolimical staff that are likely to come
into contact with potentially infectious or hazandomaterials, and to make sure that
workers receive at least basic immunizations agdetanus or hepatitis (Health Care
without Harm, 2004).

Health care staff is exposed to many body fluidstheir daily work. The risk of
contracting an infection depends on the prevaleote disease, the presence of
possible transmission routes to workers and theguiacy of exposure. The most
common form of occupational exposure experiencednimdical staff and waste
handlers is by pathogens present in blood, sudiepatitis B and C and HIV, through
a needle-stick injury (Egyptian Ministry of HealtkQ03).

According to Pruss (1999), safety measures to ptoséaff focus on three topics:
training of staff on handling medical wastes to idvaccidents, provision of protective
clothing and equipment, and establishing immun@aprograms or protocols.

2.10 Medical Waste Hazards

Improper waste management can lead to environmpatiition (water, air, soil and etc),

unpleasant smells, can foster the growth and nligkifpon of insects, rodents, and worms,
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and may lead to transmission of diseases like tgptulolera, human immunodeficiency
virus (HIV), and hepatitis (B and C) (Pruss et 8099; Abdulla et al., 2008).

2.11 Environmental Hazards Related to Medical Waste

The improper disposal of medical wastes may hafextsfon the environment that can be

summarized as the following according to Akter, 200
1. Ground water contamination and degradation of wgetity.

2. Bio-accumulation in organisms’ fat tissues, andrmagnification through the food

chain.

3. Some pollutants from medical waste (e.g. heavy imetad PCBs) are persistent in

the environment.

4. Accumulation of toxic chemicals within soil (proxity to agricultural fields,

humans, soil organisms, wildlife, cattle).

5. Repeated and indiscriminate application of chemicaler a long period of time
has serious adverse effects on soil microbial @dmr, reducing the rate of

decomposition, and generally lowering the soililigyt
6. Pathogens lead to long term accumulation of toxizstances in the soil.
7. Samples collected for analysis have the potertiahtise disease and illness.

8. Through direct contact or indirectly by contamioatiof soil, groundwater, surface

water, and air.

9. Wind blown dusts from indiscriminate dumping alsavé the potential to carry

hazardous particulates.

10.With domestic animals being allowed to graze inrodamps, there is the added

risk of reintroducing pathogenic micro-organismi®ithe food chain.
11.Public nuisance (e.g. odors, scenic view, blockwhtkway, aesthetics, etc.)

12.Improper sterilization of instruments used in lalboom may cause infection to

mother and child.
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13.Combination of both degradable and non-degradablestev increase the
degradation rate of habitat due to the increasingnber of sites necessary for

disposal of wastes.

14.Plastic containers and plastic-bags may contamih&teoil and reduce the chance

for water percolation into the soil during precaion.

15.Open air burning does not guarantee proper indioeraand releases toxic fumes

(dioxin and furans) into the atmosphere from thenimg of plastics i.e., PCBs.
2.12 Health Hazards:

Improper handling, collection, storage, and dispo$anedical waste expose the health of
workers, patients and the public to injuries, aenid, and infectious diseases risks.

2.12.1 Injuries and Accidents Related to Medical Waste Cold be the Following:

There is a risk of injuries related to medical walsandling and collection, for example
cut-injury, punctured wound, laceration, strain asplain of the joint of limbs and

backache due to load hauling.

Akter et al.(1998) reported that, there were several incidé€rscases out of 17) of injury
due to exposure to medical wastes inside or outsidespital premises. These were as

follows:

Hands cut due to handling broken glass

* Injuries by needle, and fingers permanently daméalgecame curved
* Right hands became paralyzed due to injury by dleee

« Two legs became paralyzed due to injury by a needle

e Skin diseases on legs and hands/ body

* Pus due to injury sometimes

* Ulcer on legs
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In a study about medical waste management in Gawerigorates governmental hospitals,
70.4% of subjects noted that they were exposedctmupational hazards as a result of

improper management of medical waste (Massrouf@)0

According to Basel Action Network (BAN) and Heal@are Waste Harm organization

(HCWHO) 1999, sharps which include syringes anddlese have the highest disease
transmission potential amongst all categories otlioa waste. Almost 85% of sharp

injuries are caused between their usage and sulisedisposal. More than 20% of those
who handle them encounter ‘stick’ injuries. Thesoamentioned that injuries from needle-
stick and sharps occur frequently in developingntees, and that safer disposal facilities
and routine hepatitis B vaccine should be adopted.

According to Ismail et. al. (2007) who in their dyuassessed the safe injection practices
among 1100 health-care workers in 25 health-cacdities in Gharbiya Governorate,
Egypt. Questionnaires were used to collect informmaand 278 injections were observed
using a standardized checklist. There was a lackfettion control policies in all the
facilities and a lack of many supplies needed fde snjection. Safe needle disposal in
47.5% and safe syringe disposal in 0%. Reuse af sgenges and needles was reported
by 13.2% of the health-care workers and 66.2% hagukréenced a needle-stick injury.
Only 11.3% had received a full course of hepativaccination. There was a lack of
training of all interviewed health-care workers different practices related to safe

injection.

In fact, medical and health-care wastes have sharpteased in recent decades due to the
increased population, number, and size of healtk tacilities, as well as the use of

disposable medical products (Mohee, 2005).
2.12.2 Infectious Medical Waste Risk

Infectious hospital waste represents only a smait pf total medical waste because of
ethical questions and infection risks; it is a fgmaint of public interest. Infectious waste
contains different kinds of pathogens or organighes are potentials for infection or
disease if not properly disposed. These includdebac viruses, parasites and fungal.
Examples of different pathogens and diseases cawmgeadfectious wastes according to
Akter et.al,1998:
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Bacterial
Tetanus, gas gangrene and other wound infectiothraa®) cholera, other diarrheal

diseases, enteric fever, shigellosis, plague amerst

Viral
Includes hepatitis B or C, poliomyelitis, HIV-infgans, TB, sexually transmitted disease
(STD), rabies and others.

Parasitic

It includes amoebiasis, giardiasis, ascariasis, ancylostomigeeniasis, echinococcosis,

malaria, leishmaniasis and filariasis.
Fungal

Fungal infections include various diseases like dddiasis, cryptococcoses,

coccidiodomycosis and others.
2.13 HIV, HBV and HCV

In the 1980s and 1990s, concerns about exposurent@an immunodeciency virus (HIV)
and hepatitis B or C virus (HBV/HCV) led to quesisoabout potential risks inherent in
medical waste. Hospital waste generation has becanpeime concern due to a risk
factor to the health of patients, hospital staftl @xtending beyond the boundaries of the
medical establishment to the general populationrd@oet. al., 2004 and Rao et. al. 2004).

Infectious waste can transmit diseases, espedidlfinds portals of entry. There is strong
epidemiological evidence from Canada, Japan andUtBA, that the main concern of
infectious hospital waste is the transmission oVHAIDS virus and more often of
hepatitis B or C virus (HBV and HCV) through injesi caused by syringes contaminated
by human blood. There is a potential risk of TBfo#t infection, typhoid, dysentery,
diarrhea, rabies, and other bacterial or viralaies. So the pathological laboratories do all

these analysis to diagnose the diseases (Aktér¥g8).

The World Heath Organization estimated in 2000 ifyatction with contaminated syringes
caused 21 million hepatitis B infections, 2 millibepatitis C infections, and 260,000 HIV
infections (Shinee et al., 2008).
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The proportion of new cases of hepatitis C thatewattributable to unsafe injections
exceeded 40% in 1996. This may have been relatedetaise of improperly sterilized

needles that were used to treat schistosomiasikh@by et. al., 2000). As a consequence
of these unsafe injections, a large reservoir ebmic infection was established that still

drives hepatitis C transmission in Egypt today (WRQ07).

In Cairo University Hospital, Egypt, the overallrgar rate for hepatitis B virus among
health-care workers is about 28% (El-Batanoni, }99%pproximately 13% of the
Egyptian population is infected with hepatitis Cug, leading to a high burden of chronic
liver disease, cirrhosis and liver cancer, as aelmortality resulting from these diseases
(WHO, 2007).

Sophie et. al. reported that the health-care werkéro give injections in their study in
Mongolia were vaccinated against hepatitis B. Innifaia, 67.8% of health-care workers
reported that they had experienced at least ondleiséck injury in the previousl2
months Logezet. al., 2004).

In Senegal, 70% of staff members of health-carditias reported needle-stick injuries in

the previous 6 months (Dicko et. al, 2000).
2.14 Legislation and Polices

The legislation involves a lot of policies and suliat follow up the process of medical
waste management. These policies and work guidekme considered as a legal work
protocol covering safe management of medical wasied safe practices for waste

handling, segregation, collection, transport, treait and disposal.

The lack of policies, strategies and enforcementlegislation for the handling and
disposing of medical waste in many developing coestcould potentially lead to the
spread of diseases and risks to public health, ammtgnand the environment. Moreover,
improper management of medical waste could haveusermplications for public health

and the general environment (CEHA, 2002).

According to Visvanathan (2006), there is no sped&#gislation directly related to medical
waste in many South Asian countries like Bangladesidl Nepal. There are some basic
legislations related to healthcare in some counteey. India but there is a lack of

enforcement and unsatisfactory implementation.

24



Coker et. al. (2009), The study entailed a repiaser classification of nearly 400
healthcare facilities in Ibadan city, Nigeria frdrh local government areas. Primary data
sources included field measurements, waste samapligiganalysis and a questionnaire,
while secondary information sources included pulblid private records from hospitals
and government ministries. Results indicated theagement practices in most facilities
expose patients, staff, wastandlers and the population to health risks. Thdysproffers
recommendations to include a need for sustainegeration among all key actors
(government, hospitals and wast@nagers) in implementing a safe and reliable na¢dic
waste management strategy, not only in legislataond policy formation but also
particularly in its monitoring and enforcement @bsligation to ensure a safe and hygienic
system of medicalwaste handling, segregation, collection, storage, trartgtion,

treatment and disposal, with minimal risk to hargll@ublic health and the environment.
2.15 Planning

Formulation of objectives and planning are impdrteor improving health-care waste
management at the national, regional, and locall®anning requires the definition of a
strategy that will facilitate careful implementatiof the necessary measures and the
appropriate allocation of resources according ®itlentified priorities. This is important
for the motivation of authorities, health-care wen¥ and the public, and for defining
further actions that may be need#¢HO, 2009).

Planning of health-care waste management is nagessg@revent waste from adversely
affecting human and environmental health. For thecassful implementation of any
medical waste management plan, a fundamental prisregjis the availability of sufficient
and accurate information about the quantities amuhposition of the waste generated
(Qdais et al., 2007).

The development of the plan at a health care uistit not only reduces the potential for
occupational accidents, but also gives staff andchagers the opportunity to address
improvements in waste management activities. Init@ag planning encourages cost-
effective use of resources and materials associaidthe safe handling, treatment and
disposal of medical waste, and strengthen theioakttip between health care institutions

and national authorities and agencies (CEHA, 2002).
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2.16 Training for Health Care Workers

Only 8.6% of the participants have taken previow@sning relating to medical waste

management in Gaza governorates governmental htss(assrouje, 2000).

Shaban (2009), in a study about medical waste neanaigt in laboratories of MOH in
Gaza governorates, found that only 14.1% of labthrimtans have received training
relating to medical waste.

According to Bekir (2003), Under the World Bank-dirced projects, state health
departments offered training on HCW managementeguhaies to government hospitals.
The purpose of the training was to create awarenessfacilitate implementation of

India’s Biomedical Waste Rules. The content andatioim of the training program varied

with the target audience, whether this involved #ukministrators, doctors, nurses, or
cleaning personnel. The awareness training progcawered issues as such waste
minimization measures as the use of no disposabldized glass syringes instead of
disposable syringes, and electronic thermometestead of mercury thermometers. In
general, medical officers and doctors were repobede the group of hospital personnel

who had given the least attention to the waste gemant issues.

Yong et. al. (2009), their study objective was malgze and evaluate the present status of
medicalwaste management in the light of mediaalste control regulations in Nanjing,
China. A comprehensive inspection survey was caedutor 15 hospitals, 3 disposal
companies and 200 patients. Field visits and a toumesire survey method were
implemented to collect information regarding diffet medicalvaste management aspects,
including medicalwaste generation, segregation and collection, géoraraining and
education, transportation, disposal, and publicramess. The results indicated that the
medicalwaste generation rate ranges from 0.5 to 0.8kgdlagdtith a weighted average of
0.68kg/bed/day. The segregated collection of varitypes of medicalvaste has been
conducted in 73% of the hospitals, but 20% of thspitals still use unqualified staff for
medical waste collection, and 93.3% of the hospitals haempbrary storage areas.
Additionally, 93.3% of the hospitals have provideaining for staff; however, only 20%
of the hospitals have ongoing training and edupatlb was found that the centralized
disposal system has been constructed based oreiation technology. The results also
showed that there is not sufficient public underdiag of medicalvaste management.
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In Romania, 91% of health-care workers had atteratetbast one training session on
universal precautions for infection control, indlugl safe injection practices (Popesu et al,
2001).

2.17 Medical Waste Management Committee

Where a large, organized health care waste systeémbe introduced, particularly at large
health care establishments, a waste managementitesoould be set up.

This should include many of the infection controhranittee members, supplemented by a
finance officer. One of the senior ranking membeith good experience and motivation

would also be designated as waste management roffice be responsible to the senior
manager for the day-to-day operation and monitoohdnealth care waste management
system (Pruss et.al.,1999 and Zghondi, 2002).

2.18 The Scientific Management of Medical Waste

Handling, waste minimization, segregation, coll@ctistorage, transportation, disinfection
and final disposal are vital steps for safe andrgdic management of medical waste in
any establishment (Acharya and Singh M., 2000)ppnapriate management of medical
waste handling, segregation, collection, storag@sporting and disposal or treating could
potentially lead to the spread of diseases and rigkpublic health, community and the

environment.
2.18.1 Waste Minimization

Waste minimization is a waste management apprdathfacuses on reducing the amount
and toxicity of hazardous waste that is generated. EPA encourages waste minimization
techniques that focus on preventing waste from bearg created (source reduction) and
recycling. There are three general methods of wast@mization: source reduction,

recycling, and treatment (Health Sciences Cen@i5p
2.18.2 Source Reduction

According to the Division of Environmental HealthdaSafety (2007), Source Reduction,
defined as any practice which includes the follayin

27



* Reduction of the amount of any hazardous substgra&jtant, or contaminant
entering any waste stream or otherwise released the environment prior to

recycling, treatment, or disposal

* Reduction of hazards to public health and the enwirent associated with their

release.
2.18.3 Recycling

Another method of waste minimization is recycliRgcycling is when a waste material is

used for another purpose, treated and reused igatine process or reclaimed for another
process. Recyclable products are the materialsntiagtbe recycled, either on-site or off-

site (EMRO, 1996).

2.18.4 Segregation

The key to minimization and effective managementmafdical waste is separation and
identification of the waste. The most appropriatayvof identifying the categories of
medical waste is by sorting the waste based onr.cdlois has to be segregated into
containers or bags at the point of generation @émdvinistry of Environment and Forests
Notification, 1998).

Segregation means separating different types oftewas the point of generation and
keeping them isolated from each other. By segnegatvaste, appropriate resource
recovery and recycling techniques can be appliegatth separate waste stream. Another
important reason for segregation has to do withctimesequences of introducing hazardous
or radioactive substances into treatment systemsnfectious waste. For example that
chlorinated plastics, such as polyvinyl chloridé/(®, burnt in an incinerator produce
intermediate chemicals that react to form dioxind &urans, which escape the incinerator
stack through the fly ash (HCWHO, 2001).

Shaban (2009) found that 81.9% of participants sséety boxes to segregate needles and
syringes in laboratories of MOH in Gaza govern@ate

Oweis et. al. (2005), their study was conductedhim form of a case study at one of
Jordan’s leading medical centers, namely, the Kingsein Medical Center (KHMC). Its

purpose was to report on the current status of caéavaste management at KHMC and
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propose possible measures to improve it. In gendéralvas found that the center’s

administration was reasonably aware of the impodasf medical waste management and
practiced some of the measures to adequately havalee generated at the center. The
study recommended that the present situation reee aaddressed in the future including
efficient segregation, the use of coded and coldrags, better handling and transfer
means, and better monitoring and tracking techisigas well as the need for training and

awareness programs for the personnel.
2.18.5 Techniques for Segregation

Segregation entails separating certain types oftevado appropriate containers at the

point of generation. Infectious waste should beresgmied in clearly marked containers

that are appropriate for the type and weight of wasste. Except for sharps and fluids,

infectious wastes are generally put in plastic baigstic-lined cardboard boxes, or other
leak-proof containers that meet specific perforneastandards. In the United States, red or
orange bags are commonly used to designate infsctieaste, while general waste is

placed in black, white, or clear bags (HCWHO, 2001)

2.18.6 Labeling

Labels affixed to infectious waste containers aagsbshould include the international
biohazard symbol and the word "BIOHAZARD" in a c@sting color. To improve
segregation efficiency and minimize incorrect ueantainers, the proper placement and
labeling of containers must be carefully determirted differentiate between waste
categories (HCWHO, 2001).

2.18.7 Collection

Improper waste collection when the infectious wastenixed with general waste can

render all of the waste potentially infectious &aaardous (Chaerul and Tnaka 2008).

On site collection requires staff to close the wdsgs when they are three quarters full
either by tying the neck or by sealing the bagré&je area needs to be impermeable and
hard standing with good drainage. It should prowaeeasy access to waste collection
vehicle (Srivastava, 2000). According to WHO, inieas waste should be packaged in
yellow bags and pathological waste in red bagsldéabwith the international biohazard
symbol. (Al-Shanshoury, and Al-Ayed, 2002).
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Massrouje (2000) found that medical wastes arectt in domestic waste bags and there
are no special or color coding bags in Gaza govates governmental hospitals.

Shaban (2009) found that about half of labs waatescollected by domestic bags in

laboratories of MOH in Gaza governorates.

Birpinar et. al. (2009), their study objective wasanalyze the present status of medical
waste management in the light of the Medicahste Control Regulation (MWCR) in
Istanbul, the largest city in Turkey. The first uéggion about medicavastemanagement

in Turkey was published in 1993, and as a candidtte, it was changed in 2005 in
accordance with EU Environmental Directives. Instiwork, a survey of 14 questions
about the amount, collection, and temporary stocdgeedicalwastes was applied to 192
hospitals in Istanbul through face-to-face intemge It was found that the estimated
quantity of medicalwaste from the hospitals is about 22 tons/day and theramee
generation rate is 0.63kg/bed-day. Recyclable nad¢esire collected separately at a rate of
83%. Separate collection of different types of wagt consistently practiced, but 25% of
the hospitals still use inappropriate containersriedicalwastecollection. Almost 77% of
the hospitals use appropriate equipment for theicakdastecollection personnel. The

percentage of the hospitals that have temporarggtodepots is 63%.
2.18.8 Transportation

The basic criteria for safe transportation incluskgregation of infectious and non-
infectious waste and the use of sharp containedisfpose needles right after injection.
Infectious waste must be decontaminated beforespiatation to final disposal. If the

health facility has a formal agreement with a publi private central treatment plant those
must be certified by a regulatory body or endorkgdorofessional associations and the
community. Transportation of HCW needs to confoontegal requirements. If such do not

exist at national levels, international standatasugd be considered (WHO, 2005).

Massrouje (2000) showed that medical waste is p@msd manually in domestic waste
bags by 97.4% in Gaza governorates governmentaithtss

Al-Khatib and Khatib(2006), studied medical wastanagement in a Palestinian hospital
in the West Bank and the role of municipality insttmanagement. In general, “good

management practices” were inadequate; there wagffizient separation between
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hazardous and non-hazardous wastes, an abseneeestary rules and regulations for the

collection of wastes from the hospital wards and tm-site transport to a temporary

storage location inside and outside the hospital sradequate waste treatment and

disposal of hospital wastes along with municipabgge. Moreover, training of personnel

was lacking and protective equipment and measorestdff were not available. No special

landfills for hazardous wastes were found withia thunicipality.

2.18.9 Storage

According to EPA technical guidelines (2003), teguirements of medical waste storage

are as the following:

Contain medical waste in a manner that is not sffenand that minimizes the

threat to health, safety or the environment.
Store all containers of medical waste in a searation.

Ensure that all necessary equipment required encad disinfect the area in case

of accidental spillage is easily available and asitee.
Treat any waste mixed with medical waste, as mediaate.

Sharps such as needles, syringes with needlesuagidad instruments should be

handled as the following:

The disposal of sharps should not incorporate rayttibending or any other
manipulation that could generate aerosols or gplatintaminated fluids.

Place sharps into a suitable container that is tpuecesistant, leak-proof, shatter-

proof and able to withstand heavy handling
Display the universal biohazard label clearly iadiicg the nature of the contents.

The container should have an opening which is adues safe to use, and

designed so that it is obvious when the contaméuli
That is sealed when full or ready for disposal

Can be handled without danger of the contentéirepibr falling out.
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7- Place all medical waste other than sharps in gidableled heavy duty yellow
plastic bags or wet strength paper bags. Bags deterfor domestic use are

unsuitable for this waste.

8- Tie the bags so as to prevent leakage or exputdi@olid or liquid wastes during
storage, handling or transport and ensure theynaillbe subject to compaction by
any compacting device.

The Massrouje (2000) study found that there weosed rooms for storage in Gaza

governorates governmental hospitals.
2.18.10 Treatment

Treatment means any method, technique or processhw$ designed to change the
physical, chemical or biological character or cosifjon of waste (Al-Shanshoury, and
Al-Ayed, 2002).

The last technique for waste minimization is treatin of waste. Wastes that are
neutralized or detoxified and managed at the socarereduce environmental risks that
might occur during transportation and handling. Egample neutralization of acids or
bases and chemical treatment of toxic chemicathedinal step of the experiment. These
steps either decrease or eliminate toxicity or h&lpreduce the volume of waste
(Environmental Health and Safety Department, 2002).

Final treatment of medical waste can be done byni@ogies like incineration, autoclave,

hydroclave or microwave (Rao, 1995).

The waste treatment methods vary in their capadslitcost, availability to generation and
impacts on the environment. The various methoddudec incineration, autoclaving,
chemical methods, thermal methods (low and higtnjzing radiation process, plasma
system, deep burial and microwave. Incineration andoclaving are considered
traditional methods (Cassedy, 1991 and Veda et2807).

It was observed that 23.7% of medical waste isadiegd with domestic waste, 2.6% in
landfills and 39.4 by incinerator in Gaza govertesagovernmental hospitals (Massrouje,
2000).
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2.19 Selection of Treatment Technologies

The selection of the most appropriate system fodioca¢ waste treatment depends on the
composition of the medical waste, the volume ofte/és be treated, staffing requirements
for the system in terms of both numbers and edocavels of employees, support

capabilities of the vendor, and initial and coniigu operating costs. Several critical

factors which should be considered in the selectfcan alternative treatment technology.

2.19.1 Incineration

Incineration is a complex technology that is usedurn waste. The problem of medical
waste is one of disinfecting the waste and notestrdying it. With the increased use of
disposables in medicine, the amount of plastic gdior incineration has increased
manifolds. The burning of plastics, especially mumregulated incinerator, creates a new
problem of toxic chemicals, some of which are sugins even in extremely small
quantities. Incineration of medical waste convertbiological problem into a chemical

problem.

The major advantages of incineration are signiticaduction in the volume of material,

and destruction of pathogens and hazardous organics

The main disadvantage is that incineration may émade amounts of unwanted pollutants
such as polychlorinated dibenzo-p-dioxins (PCDDJ qolychlorinated dibenzo—furans
(PCDF), in addition to acidic gases and heavy raatalally in cities due to the typical
location of hospitals. Incineration has been thestmadely used treatment technology for
the disposal of medical wastes. The health effett®xins produced by medical waste
incinerations; in an attempt to destroy pathogéeschemical hazards are created, which
are extremely expensive to monitor and control. difierent types of toxic air emissions

from incinerators may include acidic gases, dioxnd furans and heavy metals.

According to Nazareth and Rathi (2008), the différg/pes of toxic air emissions from

incinerators are as the following:

Acid gases including nitrogen oxide, which has been shownaase acid rain formation
and affect the respiratory and cardiovascular systeAs large amounts of plastics are
incinerated, hydrochloric acid is produced. Thiglaattacks the respiratory system, skin,
eyes and lungs with side effects such as coughengsea and vomiting.
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Dioxins and furans are organochlorines, which are formed as a re$utieocombination
of chlorine molecules in plastics polyvinyl chlogid(PVC) with organic materials.
Organochlorines mimic hormones and do not breakndowbiodegrade. So, they bio-
accumulate and magnify up in the food chain. Theypmoven carcinogens and endocrine
disrupters; they also weaken the immune system dardage the male and female

reproductive organs.

Heavwy metals are released during incineration of medical wastercury, when,
incinerated vaporizes and spreads easily in thea@ment. Lead and cadmium present in
the plastics also accumulate in the ash. Acute cdmrdnic exposure to lead can cause
metabolic, neurological, and neuropsychologicabudliers. It has been associated with
decreased intelligence and impaired neurobehawienslopment in children.

Cadmium has been identified as a carcinogen and is linkedtoxic effects on

reproduction, development, liver, and nervous syste

According to Hoyos et. al. (2008), a survey wasdtmted to measure the total suspended
particulate (TSP), polychlorinated dibenzodioxinC@D) and dibenzofuran (PCDF)
emissions in combustion gases from 12 hospital evastinerators in Antioquia,
Colombia. A Base line data of TSP, PCDD and PCDIsgions was used to improve the
management of medicalaste Emissions amount of these incinerators were medsur
indicating of poor control of operation parameteBeveral suggestions are made to

improve medicalvastemanagement practices in Colombia.

As a consequence of a monitoring program of a nemvicipal waste incinerator initiated
in 1998, a large data-base of dioxin and furan entrations in the atmosphere of the
metropolitan area of Porto, in northern Portugal been collected. Dioxin emissions from
these facilities were measured indicating emissib®® to 1000 times larger than recent
European Union directive limits. Data show that #eitdown of these two units had a
clear effect on the improvement of air quality e region that was observed either on the
overall level of dioxins and furans (Coutinho ét, 2006).

Sabiha et. al. (2008), their study objective wasnigstigate the concentration of heavy
metals remained in ash of the incinerated wasté. genples from 5 incinerators were
collected for 5 weeks and 25 samples were analggadvestigation of toxic heavy metals
in them. The concentration of Cd, Cr, Cu, Pb andnAas measured using FAAS (flame

34



atomic absorption spectrometer). The concentrabbib and Zn was found relatively
higher than that of other constituents in the walterage concentration of Pb was 3.9,
3.2 and 4.qug/g whereas that of Zn was 6.6, 5.3 and®/g respectively in the waste
from Hospital 1, Hospital 2 and Hospital 3. The maiource of these metals in the
incinerated ash was the presence of PVC (polywhidride) material in the wast& wide
variation in concentration of metals was due teedsity in the initial wasteomposition,

design of the incinerator, and operating conditions

Medical waste incinerator generates ash that isnpiaily hazardous. In the United States,
medical waste incinerators have become less commowever the technology is still
being exported (Gonzaga, 2006).

Finally, the incineration of medical wastes mustcbatrolled and validated by continuous
monitoring of operating parameters that include spbghemical ones through
measurement of pollutant concentrations in efflugades in addition to biological tests
(Blenkhan, 2005).

2.19.2 Low-temperature systems

In general, low-heat thermal technologies operavéen 93°C to about 177°C. Two
basic categories of low-heat thermal processesvatéheat (steam) and dry heat (hot air)
disinfection. Wet heat treatment involves the uksteam to disinfect and sterilize waste

and is commonly done in an autoclave.

Microwave treatment is essentially a steam distidagorocess since water is added to the
waste and destruction of micro-organisms occurseutin the action of moist heat and
steam generated by microwave energy. In dry heategses, no water or steam is added.
Instead, the waste is heated by conduction, natarrébrced convection, and/or thermal

radiation using infrared heaters (Health Care withidarm, 2004).
2.19.2.1 Autoclave disinfection (Low-temperature stems)

Even with the numerous alternatives available, dat@s are the most popular methods of
treatment because of their history of use in tredtheare. Waste must be shredded. This is
followed by heating to a high temperature usinghhgressure steam. Pathogens are
destroyed by heat conduction and high pressuremstéarge volumes of steam are

produced but with re-condensation of waste vapbgades have low pollution potential.
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No weight reduction is achieved but there is somleme reduction from the shredding.
The method requires trained staff with maintenaskils for high-pressure steam systems.

These are usually available in most countries (Bruik and Zghondi, 2005).

A new generation of autoclaves has been developatdmay be considered alternative
treatment technologies. These technologies useldinige during the treatment process to
ensure better penetration of steam. Additionaligse systems achieve significant volume
reduction (up to 85%). These technologies includenpico "US", Hydroclave "Canada”,

Lajtos "France", and Stericomat "Germany" (Krisigirz005).
2.19.2.2 Microwave disinfection (Low-temperature sstems)

Microwaves are defined as those with a frequendyeitween those of radio and infrared
waves in the electromagnetic spectrum. When uséakeitreatment of medical waste, they
stimulate the pre shredded and moistened wastertergte heat (95 degrees C or greater)

and release steam (Krisiun2905)

Waste must be shredded first then dampened, bdfemneg heated by microwave
generators. Pathogens are destroyed by heat camtactd heat radiation. Since this is a
non-combustion process fewer off-gases are producetidition, some volume reduction
occurs due to pre-shredding of the waste. Themoisveight reduction and the system
requires trained staff and some reliance on intemnal sources of spare parts (Rushbrook
and Zghondi, 2005).

2.19.3 High-temperature systems

High-temperaturetechnologies operate between 545°C to about 6000 basic
categories of high-temperatupeocesses are Pyrolysis and Plasma TechnologylyByo
involves the treatment of waste in the absencexgfen. In a plasma system, an electric

current is used to ionize an inert gas to creajh temperatures.
2.19.3.1 Pyrolysis system

Pyrolysis involves the high temperature (545 td®Q,8egrees C) treatment of waste in the
absence of oxygen. In generating these high temper the systems treat, destroy and

reduce the volume of medical waste (KrisiurZ05).
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2.19.3.2 Plasma Technology

In a plasma system, an electric current is usadrtiae an inert gas (e.g., argon) to cause
the formation of an electric arc to create tempgest as high as 6,000 degrees C. The
medical waste within the system is brought to tenajpees between 1,300 to 1,700
degrees C, destroying potentially pathogenic miesobnd converting the waste into a

glassy rock or slag, ferrous metal, and inert gésasiunas 2005).
2.19.4 Chemical treatment

Chemical technologies use disinfecting agents irpracess that integrates internal
shredding or mixing to ensure sufficient exposwehe chemical. Chemical processes

often involve shredding, grinding, or mixing.

Chemical treatment systems have an extensive arld higtory in disinfecting and

sterilizing environmental surfaces and medical devi(Jagger et.al., 1989). Inherent in the
operation of such systems is the fact that theevastst first be shredded prior to exposure
to such agents as sodium hypochlorite, chlorinidey peracetic acid, glutaraldehyde,

quaternary ammonium compounds, etc (Krisiy2ags).
2.19.5 Irradiative processes

Irradiation-based technologies involve electronnaCobalt-60, or UV irradiation. These
technologies require shielding to prevent occupatioexposures. Electron beam
irradiation uses a shower of high-energy electtorgestroy micro-organisms in the waste
by causing chemical dissociation and rupture of wellls. The pathogen destruction

efficacy depends on the dose absorbed by the nfasaste, which in turn is related to

waste density and electron energy (Health Careowitklarm, 2004).

2.20 Treatment Technologies Comparison

The waste treatment methods vary in their capaslitcost, availability to generation and
impacts on the environmengeveral critical factors which should be consideiredhe

selection of an alternative treatment technology.

Treatment technologies comparison according to afiathan, (2006) as seen in table
(2.1).
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Table (2.1): Treatment technologies comparison

Treatment technologies

Incineration Autoclave Microwave | Chemical Plasma
disinfection | pyrolysis

Investment/ High Moderate High Low High
Operating cost

Suitability Not for All except All except Liquid All
of the waste radioactive | Pathological, | Cytotoxic& waste

Pharmaceuticals, radioactive
and chemicals

Easy of No Yes Yes Yes No
operation

Waste Volume | Significant Less Significant -- Significant
Reduction

Odor Yes Slight Slight Slight --
problems

Environmental No Yes Yes No Yes
Friendly

2.21 Waste Disposal

Disposal means the discharge, deposit, injectiomping or placing of any waste into or
on any land or water (WDNR, 2006).

In developing countries, additional hazards occomfscavenging on waste disposal sites
and manual sorting of the waste recuperated at lihek doors of health-care
establishments. These practices are common in meagigns of the world. The waste
handlers are at immediate risk of needle-stickriagiand other exposures to toxic or

infectious materials (Liss, 1990).

Although very little disease transmission from noedliwaste has been documented, both
the American Dental Association (ADA) and Center fdisease Control recommend
that medical waste disposal must be carried owcitordance with regulation (Harrison
1991).

Chitnis et. al.(2003),have devised a solar heating system for disinfgdtifectious

waste in economically less developed countriesy Ti¢ained a considerable reduction in
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the amount of viable bacteria by this method. Thezlical waste should be completely
free of pathogenic bacteria before disposal. Thesildr ensure maximum public hygiene
quality.

Bdour et. al. (2007), their study included a sureéyhe procedures available, techniques,
and methods of handling and disposing of medicadte at over 100 beds of healthcare
facilities located in Irbid city, Jordan (a total ®4 healthcare facilities, including four
hospitals and 10 clinical laboratories). The sttahk into consideration both the quantity
and quality of the generated wastesdetermine generation rates and physical praserti
Results of the survey showed that healthcare fi@slin Irbid city have less appropriate
practices when it comes to the handling, storage, @disposal of wastes generated in
comparison to the developed world. There are nonel@éf methods for handling and
disposal of these wastaad there are no specific regulations or guidelioesegregation
or classification of these wastes. Average germratites of total medicavastes in the
hospitals were estimated to be 3 to 6 kg/patiept{d=® to 4 kg/bed/day). For medical
laboratories, rates were found to be in the ran@e0853-0.065kg/test-day for

governmental laboratories, and 0.034—0.102kg/tagtfar private laboratories.

In addition, perceived risks related to health-caaste management may be significant. In
most cultures, disposal of health-care wastes gerssitive issue and also has ethical

dimensions (Marcus, 1988).
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CHAPTER 3

METHODOLOGY

This chapter illustrates the research methodolobichvwas used to conduct this study.
The chapter presents the study design, study pigulastudy setting, and the ethical
procedures that were considered in the study. sTaot instruments that were used in the
study, their validity and reliability, piloting, t&collection and analysis processes are also
presented in this chapter. The chapter also pies#re selection criteria and the

limitations of the study.
3.1 Study Design:

A quantitative analytical descriptive design wasdif this study to describe the present
status of the level of knowledge, attitude and ficacof medical waste management
among health care workers of non-governmental kaisgn Gaza Governorates. This type
of design is suitable because it enables the reseato describe, explore, and analyze the

status of the phenomenon being studied (Polit andler, 1999).

3.2 Study Population:

The study population is diverse and included twi>-gopulations; the first sub-population
is all health care professionals and personnel if@dtrative, physicians, nurses, and health
workers) involved in the medical waste managementgss according to the hospital size
in non-governmental hospitals in Gaza Governordtkes.second population is the medical
waste management departments in non-governmenggitals that are located within
Gaza Governorates and are recognized by the PadestMinistry of Health as licensed

non-governmental hospitals.

3.3 Sample Size:

The estimated total number of employees in non-gouental hospitals that are located
within Gaza Governorates and are recognized byPdestinian Ministry of Health as
licensed non-governmental hospitals is 1171 healite workers according to each
hospital's director, 2009. The total number of veoskwho come in contact with potential

medical waste is about 1020. Health care workers edn’t deal with medical waste like
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secretaries or clerks and secretaries were excluslmtex 7 details the number of health
workers in each of the non-governmental hospitals.

The sample size was estimated by using Epi-inf@mm version 6. The confidence
level was 95% = 1.96 and with margin of error 5%eBample size included 275 health
care professionals and personals of non-governinbospitals in Gaza Strip who were
randomly selected.

To ensure good representation, the percentagepoésentation was calculated as shown
in Table 3.1

Table 3.1 Classification of sample size

No. of all| No. of No. of Study Response
. : : Sample| Number of
Target hospitals| included | excluded| population . rate
) . size | respondents
hospitals| hospitals
Health care 13 11 2 1020 275 220 80%
workers

3.4 Response rate

The response rate in this study was 80% represggtitose who agreed to participate in the
study. This was in part due to the instrument usetis study which encouraged the target

group to participate.
3.5 Setting of the Study:

The study was conducted in non-governmental hdspiteat are located within Gaza

Governorates and are recognized by the PalestMiarstry of Health as licensed non-

governmental hospitals. This includes 13 of the-gowernmental hospitals. The study
covered 11 non-governmental hospitals that aretédcavithin Gaza Governorates that
because Mahdi hospital was excluded from the stwitigh has less than ten health care
workers and Arab-Ahli hospital refused to partitgarhe study was conducted in Gaza
governorates including (Gaza, north, middle andttscarea). The questionnaire was
distributed to cover the geographical locationsro@aza Strip. These hospitals are

distributed as follow:

* One hospital (North GazaGovernoratg Al-Awdaa hospital
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*Six hospitals (Gaza Governorale Patient’'s Friends' Benevolent society, Alwafa’, Al
Quds-PRCS, Public Service hospital, Al Hellou htadpand, Specialist Eye hospital.

* One hospital (Middle GazaGovernoratg Yafa hospital

» Three hospitals (Southern Gaz&overnoratg Dar Al Salam hospital, Al Amal hospital-
PRCS and Al Kuwait specialist hospital

Table (3.2) shows the non-governmental hospitalGaza Governorates according to the
Ministry of Health in Gaza, 2009 and PCBS, 2008a).

Table 3.2: The non-governmental hospitals in Gaza @vernorates

Hospital Governorate No. of beds

Al-Awdaa hospital North 32
Patient’s Friends Benevolent Gaza 42
Arab-Ahli hospital Gaza 58
Al Wafa’ Gaza 51
Al Quds-PRCS Gaza 51
Medical Central for Obstetric and Surgery,

Public Service hospital Gaza 9
Al Hellou hospital Gaza 20
Mahdi hospital Gaza 14
Specialist Eye hospital, (Public service) Gaza 8
Yafa hospital Middle 26
Dar Al Salam hospital Khan Yunis 16
Al Amal hospital- PRCS Khan Yunis 30
Al Kuwait specialist hospital Rafah 6
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3.6 Period of the study

The study was conducted in the year 2009, stavtitiy the literature review in February

2009. The proposal was approved by the Schoolubfi®Health-Al Quds University in

May 2009. An administrative approval from the Gah®irectorate of Hospitaland an

ethical approval from Helsinki Committee were ob&al in June 2009. Pilot study was

conducted in June 2009, while actual data collactmok place in July 2009. Data

analysis was completed by September 2009 and tied fesults were available by
November 2009.

3.7 Selection Criteria

3.7.1 Inclusion criteria

All health care professionals and personnel of governmental hospitals involved
in the medical waste management process accoradinthe hospital size and

specialty in Gaza Governorates were included.

Non-governmental hospitals that are located witGiaza Governorates and are
recognized by the Palestinian Ministry of Health l@ensed non-governmental

hospitals, and with ten or more health care workers

3.7.2 Exclusion criteria

All non-governmental hospitals which have less tbem health care workers in

Gaza Governorates were excluded.

Health care workers professionals and personaleoofgovernmental hospitals
who were not involved in the medical waste managemeocess according to the
hospital size and specialty in Gaza Governorates axcluded.

Health care workers who don’t deal with medical i@d&ke secretaries or clerks

were excluded.

llliterate cleaners were excluded from the study.
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3.8 Ethical and administrative measures

The study highly respected the research ethicalcimles so and before conducting the
study, the researcher obtained an ethical appifomal both the School of Public Health-
Al Quds University and the Helsinki Committee (ARN®). The researcher attached an
explanatory letter that clarifies the purpose a 8tudy, study confidentiality, and the
voluntary right of participation in the study tockgperson who was eligible to participate.

3.9 Research Instruments:

3.9.1 Self- Administered Questionnaire

The questionnaire was designed in Arabic languagavbid language difficulties that
might interfere with data collection (Annex 4), aad English translation was also attached
(Annex 5). The questionnaires developed with clsged and open-ended questions to
identify gaps and weakness in the medical wasteagement process. It was designed to
be a self-administered questionnaire. The questioartontained the following categories

of data:

3.9.1.1 Questionnaire Design:

Questionnaires are extremely critical componentshef research process because they
identify which information is important and the omn of the participants about the
problem discussed. The design of the questionmanaires very careful consideration.
One should aim at formulating the questions suahnb misinterpretation is possible. The
guestionnaire contained the following categoriedai:

Demographic characters.

e Training, supervision and legislations related tdmal waste management.
* Knowledge about medical waste management.

» Attitudes about medical waste management.

* Medical waste management practices which incluaelliay and segregation,

collection, storage, transport, treatment and diapo
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3.9.2 Checklist

A checklist was used to document observation ofetkisting situation of medical waste
management in different wards or departments in mlo@-governmental hospitals.
Observational checklist was prepared in Englistylage to monitor the medical waste

management practices (Annex 6). The checklist stediof the following data:
* Plan and legislations related to medical waste.
» Types of medical wastes generated.
* Method of medical waste handling, segregation abeling.
« Method of medical waste collection and storage.
* Method of medical waste treatment and disposal.
3.10 Pilot study

After revision and modification of the study questiaire and checklist by field-related
specialists, a pilot study was conducted on 5 wdgrees to detect its suitability and
appropriateness and to detect if there were furtbeded modifications.

Participants of the pilot study were asked aboytaanbiguities and their opinion about the
questionnaire and the other tools. Some vaguetigossin the questionnaire were
changed to be more accurate after the pilot studgiwwas a helpful exercise for the later
data collection process. Then actual data coflactbegan at the selected non-
governmental health hospitals.

3.11 Data collection

Two instruments were used to collect the data,s#ieadministered questionnaire and a
checklist. The self-administered questionnaire wasswered by all health care
professionals and personnel of non-governmentgbitads involved in the medical waste
management process according to the hospital sidespecialty in Gaza Governorates
were included. The collected questionnaires wereckdd and overviewed for

completeness, then were entered into the computstdtistical analysis.
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The researcher completed the checklist in unanrezlvsits to the non-governmental
hospitals and then all collected data were entaredthe computer to undergo statistical

analysis.
3.12 Data management
3.12.1 Data entry

Filled questionnaires were checked and overviewggina Then after that, data was
entered into the computer using SPSS softwareorefs3 to be analyzed. After finishing

the data entry process, data cleaning was donaidcagtee that all data were entered
accurately and in appropriate way. Data cleaniag wonducted through selecting and
checking out a random number of the filled questares, and also through operating

frequencies and descriptive statistics for mosiades.
3.12.2 Data analysis

After collecting and revising the filled questiomeaand checklist, the next step was
coding the questionnaires and the checklist usiegcomputer software statistical package
for social science (SPSS) version 13.0. Then, thied questionnaires and checklist were
entered into the computer by the researcher withhiflp of the supervisor and statistical
advisor. Data cleaning was done through checking aurandom number of the
guestionnaire and through exploring descriptiveisdta frequencies for all variables.
Means and standard deviations were computed focah&inuous numeric variables and
then coded. Reliability was tested to ensure thermal validity of the findings. Scores
were computed individually based on the specifigddys domains. Means were
appropriately calculated. In addition, to examihe potential relationships between the
different variables, and independent t-test andveene ANOVA test were used. T-test was
used to examine the differences in the mean sdoregariables with two possibilities.
ANOVA test was used to examine differences in tleamscores for variables with more

than two possibilities.
3.13 Reliability and validity

3.13.1 Reliability

Reliability of an instrument is the degree of cstency and stability with which it

measures the attribute it is supposed to be meas@@SU, 2009). The used tools are
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internationally tested by many researchers to engsireliability. However, the researcher
had also tested these tools again to ensure thatettability in this study is high and

congruent with previous studies.
3.13.2 Validity

Validity of an instrument is considered to be ampamant issue that have been discussed
and stressed out by many researchers. Before diégton, the questionnaire has been
reviewed by different experts with different baakgmds, academic, managers, and

researchers, in order to ensure its face and covadidity.

Face validity is the extent to which the items dést or procedure appear superficially to
be acceptable and appealing to the subject (CS08)280, face validity is concerned with
popularity or common acceptance rather than séientiuth and doesn’t depend on
established theories for support. In contrary, eonvalidity refers to the degree to which
an instrument adequately covers the items it ipasgd to be measuring (CSU, 2009). The
previously mentioned eight experts reviewed thedrumsent and consensus about the
questions was reached. Additional validity measusese implemented and included
training of the researcher assistant, standardizaif implementation, standardization of

tools, reviewing the filled questionnaires and daganing.
3.14 Limitations of the study

The researcher considered the following pointsiragdtions he faced during conducting

his study:

» The unsettled general political situation in thez&&trip and political conflict
between Palestinian factions which influenced thalth sector may affect the way

in which some employees responded to the quesii@na

« Limited scientific resources and few literatures loealth waste management in

Gaza Strip faced the researcher during the litezatview writing.

» The frequent cut-offs of electricity.
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CHAPTER 4

RESULTS AND DISCUSSION

This chapter presents the results of the study @diedusses its key findings. This
chapter shows the descriptive analysis of the stiiiggings in general and of the
respondent’'s characteristics in particular. Alsgresents an evaluation of the current
situation of medical waste management in the noregunental hospitals in the Gaza

Governorates.

Medical waste management questionnaire and checklis

4.1 Hospitals location

Medical waste management questionnaires were st in 11 hospitals in Gaza
governorates and the medical waste managementssra@es observed using a checklist in
these hospitals. The hospitals were distributeGaza governorates as follow: 6 hospitals
in Gaza governorate, 1 hospital in the north gowexte, 1 in the middle governorate, 2 in
Khanyounis governorate and 1 in Rafah governofaté.of the 11 hospitals included in

the study, 6 (54.5 %) were located in Gaza govetepas shown in table 4.1.

Table 4.1: Distribution of the study hospitals withn Gaza Governorates

Location No. %
North 1 9.1
Gaza 6 54.5
Mid-zone 1 9.1
Khanyounis 2 18.2
Rafah 1 9.1
Total 11 100

275 questionnaires were distributed among healte warkers in 11 nongovernmental
hospitals in Gaza governorates, 220 subjects relggband the response rate was 80%.
Table 4.2 shows the distribution of questionnaae®ng non-governmental hospitals and

the table in annex 8 shows the numbers of questicasdistributed in hospitals' wards.

48



Table 4.2: Distribution of questionnaires among thestudy hospitals

Hospital No. of Percentage%
Questionnaires

Eye specialist, (Pubic service) 8 3.6
Al Amal 20 9.1
Al Hellou 11 5.0
Al Kuwait specialist 14 6.4
Al Quds-PRCS 37 16.8
Dar Al Salam 20 9.1
Al Wafa’ 21 9.5
Al-Awdaa 25 11.4
Patient’s Friends Benevolent 20 9.1
Obstetric and Surgery, (Public service) 21 9.5
Yafa 23 10.5

Total 220 100

4.2 Socio-demographic characteristics

The study respondents were from diverse socio-desppbg: characteristics. As illustrated
in table 4.3, the greater proportion of the stuelypondents were males who represented
about 63.6% of the total respondents while femadpsesented only 36.4%. This result
indicates that males are more involved in the wugkiforce than females in
nongovernmental hospitals, as with other sectorthen Palestinian health care system
where males usually constitute the greater poibtihe workforce in Gaza Strip (PCBS,
2007).

The mean age of all workers who participated is #tudy was 31.5 years. About 56.3% of
the study subjects with experience 5 years or lsd$or education level, the most of study
subjects have bachelor degree by 51.8 % and nidesgeee by 16.8 %. This finding agrees
with the finding of MOH (2005) about education icdiors in Palestine, the MOH
concluded that Palestinian community is a well-caded one and that Palestinians have
always highly appreciated education. The distrdoutof the occupation for the study
subjects is follows: 22% physicians, 1.4% dentid@4% nurses, 0.5% dental technicians,
11% lab tech., 5.5% x-ray tech. 8.3% pharmacis&o9vorkers, and 1.4% other.

About 19.5% of the respondents have managemenbnsilities, and 24.4% of the
respondents who have management responsibilitiese haigh administration
responsibilities. Decision makers have differematsgies; the most suggested strategy is
the establishment of medical waste managementtdiede. The directors of health care
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establishment are responsible for health protectioth safety at work place and bear a
legal responsibility for the safe disposal of matliwaste generated in their hospitals. They
should take all responsible measures to prevenicalegdaste from causing environmental

pollution or adverse effects on human health (A&&houry et. al., 2002).

Table 4.3: Socio-demographic characteristics of thetudy participants

Item No. %
1. Sex
Male 140 63.6
Female 80 36.4
Total 220 100
2. Age
30 Yrs and less 127 58.3
From 31 to 40 Yrs 60 27.5
More than 40 Yrs 31 14.2
Total 218 100
(Mean 31.5 = MD=29.0 Std= 9.6)
3. Years of experience
5 Yrs and less 120 56.3
From6to 10 Yrs 43 20.2
More than 10 Yrs 50 23.5
Total 213 100
(Mean =7.3 MD= 5.0 Std=2.1)
4, Level of education
Less High School 5 2.3
High school 13 5.9
Diploma 51 23.2
B. Sc 114 51.8
Master and more 37 16.8
Total 220 100
5. Occupation
Physician 48 22
Dentist 3 1.4
Nurse 88 40.4
Dental tech 1 0.5
Lab. tech 24 11
X-ray tech 12 5.5
Pharmacist 18 8.3
Worker 21 9.6
Other 3 14
Total 218 100
6. Have a management responsibility
Yes 41 19.5
No 179 80.5
Total 220 100
7. Level of management responsibility
High admin 10 24.4
Mid Admin. 21 51.2
Low Admin. 10 24.4
Total 41 100
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4.3 Medical waste compositions

Wastes generated by various activities carriedimuhe hospitals can be classified into
infectious, pathological, pharmaceutical, chemicaharps, radioactive, pressurized
containers, high heavy metal and genotoxic wadtesvery et al.,, 2002). The waste

composition of the study hospitals is shownable 4.4

Table 4.4: Medical waste composition in the studydspitals

Present Not Present Total

Sn. | Item
No. % No. % No. %

1.1 | Infectious waste 11 100.0| 0 00 |11 100.0

1.2 | Sharps 11 [100.0|0 0.0 |11 |100.0

1.3 | Pathological waste 11 100.0| 0 00 |11 100.0

1.4 | Pharmaceutical waste 10 90.9 |1 91 11 100.0

1.5 | Radioactive waste 0 00 |11 100 |11 100.0

1.6 | Chemical waste 10 909 |1 91 11 100.0

1.7 | Pressurized containers 8 827 |3 273 |11 100.0

1.8 | Heavy metal waste 0 0.0 11 100 |11 100.0

Infectious waste includes laboratory cultures; dasoh wards wastes, tissues, and used
dressings. It was observed that this waste categaygnerated by all hospitals. Based on
the total amount of waste generated, about 15%%% 8f hospital waste is regulated as
infectious waste (Glenn and Garwal, 1999). Shampkide any item that can cause cuts or
punctures such as needless, syringes, blades akenbglass. Infectious waste and sharps

are generated by all hospitals in the study (100%).

Pathological waste (Anatomical waste) that includegy parts, blood, placentas, or other

fluids. It is generated by all hospitals (100%).

Pharmaceutical waste that includes any expired sdrag unwanted, unused, and

contaminated drugs is generated by the majorith@hospitals (90.9%).
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Radioactive waste that includes radioactive sulsstmrirom radiotherapy and laboratory
work is not generated in any of the study hospitatsl that is because the radiotherapy is
not present in Gaza Strip, and cancer patientsivéled radiotherapy have to travel abroad

to get the required medical treatment.

Chemical waste that includes all chemicals usectliesning or diagnostic work such as
solvents and disinfectants is generated by thenhagd the hospitals (90.9%).

Pressurized containers include any gas cylindeadridges and aerosol cans that may

cause potential harm. It is generated by 82.7%ehbspitals.

Heavy metal waste includes any unwanted battebesken thermometers or blood
pressure gauges. Dental Amalgam particles are &esaf mercury, which is known to
be neurotoxin and nephrotoxic. Fetuses and newlbainies are more sensitive to
mercury than adults and there seems to be a gi#atedce in sensitivity among

individuals (Preben, 2004). It was not observedny of the study hospitals.
4.4 Training, supervision and legislation

It was found that only 4.1% of the study subjecentthrough training courses related to
medical waste management as noted in table 4.5.fiding agrees with the findings of
Massrouje (2000), her study found that only 8.6%hef participants have taken previous
training relating to medical waste management irzaGgovernorates governmental
hospitals. The results also agree with the findiogbu Algomboz (2002), in his study
about hazardous wastes management in Gaza Strgh widicated that only 17.6% of the
health workers received training on wastes managemdso the results also agree with
Al-Khatib and Khatib (2006) study about the medis@ste management in a Palestinian
hospital in the West Bank, which concluded thatehs a lack of training for personnel.
Shaban (2009), in a study about medical waste neanaigt in laboratories of MOH in
Gaza governorates, found that only 14.1% of lahrimtans have received training

relating to medical waste.

About 35.5% of the study subjects reported thapecislized person to supervise the
process of medical waste management is availaliteein hospitals, while 40.5% say there

is no such person available and 24% said thatdbait know.
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Only 24.1% of the study subjects reported thatehgra waste management committee in
their hospitals. About 21.4% of the study subjdwse seen medical waste management
plans in their hospitals, 15.5% said yes but thayehnot seen any plans, while it was
observed during the visits to the different hodpithat there are no published plans for
medical waste management in all hospitals. Thiglrésin line with Abu Alqumboz study
(2002) which found that 55% of institutions thattwith hazardous waste lack a waste
management plan. Planning of health-care waste geament is necessary to prevent

waste from adversely affecting human and enviroriaidrealth.

As shown in table 4.5, only 17.3% of the study sat§ have seen waste management
legislation in the study hospitals, while it wassetved that there is no legislation for
medical waste management in all hospitals that wisieed as seen in table 4.6. This goes
with what was reported by Visvanathan (2006), tthe#re was no specific legislation
directly related to medical waste in many SouthafAscountries likes Bangladesh and
Nepal.

There was a difference between reported (througbstipnnaire), and observed
through checklist). This is what happened whenregkbout the availability of plan and
legislation related to medical waste management.se@ation to each non-
governmental hospital was carried on several visitsit is more reliable than reported
answers that because in reporting it is difficdtgo deep into the participants and
know the truth. Sometimes people do not say thtn ttol attract attention to focus on

the problem or to give better impression.

The study showed that 76.8% of the participantsehdvseen a manual or guideline
document related to medical waste in their worlkc@l&imilar observations were noted by
Al-Khatib and Khatib (2006) in the West Bank. Tikest Bank study showed that there is
an absence of necessary rules and regulationedardllection of wastes from the hospital
wards. Study on medical waste management in Baegialospitals had found that health
workers are not interested in reviewing guidelimetated to medical waste process
management (Akter, 2000). Also, Bdour et. al. (90§tady which was conducted in 14
healthcare facilities located in Irbid city, Jordamicated that there are no specific

regulations or guidelines for segregation or cfasgion of medical wastes.
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Table 4.5: Training, supervision and legislations elated to M.W.M.

ltems \ No. | %
1. Given any specialized training
Yes 9 4.1
No 211 95.9
Total 220 100
2. Is there a specialized person to supervise thegeess of medical waste
management
Yes 78 35.5
No 89 40.5
Don’t Know 53 24.1
Total 220 100
3. Does your hospital have a waste management conti@e
Yes 53 24.1
No 93 42.3
Don’t Know 74 33.6
Total 220 100
4. Does the hospital that you work in have a wasteanagement plan
Yes seen 47 21.4
Yes not seen 34 15.5
No 50 22.7
Don’t Know 89 40.5
Total 220 100
5. Is there a waste management legislation in thehpital
Yes seen 38 17.3
Yes not seen 28 12.7
No 57 25.9
Don’t Know 97 44.1
Total 220 100
6. Is there a guideline document on management of M/ available in your
hospital
Yes seen 51 23.2
Yes not seen 34 15.5
No 57 34.1
Don’t Know 60 27.3
Total 220 100

Table 4.6: Medical waste management legislations dnplans that were observed

during visits
ltems Present Not Present Total
No. | % No. | % No. | %
1.
Legislations 0 0.0 11 100.0| 11 100.0
2 0 0.0 11 100.0| 11 100.0
Plan
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4.5 Knowledge

The study found that 93.2% of the study subjectsduwnd knowledge about medical waste
hazards as seen in table 4.7. Also, about 92.7%eoparticipants had good knowledge
about the effects of medical wastes on the envierirnimproper waste management can
lead to environmental pollution (water, air, seil¢) and unpleasant smells, can foster the
growth and multiplication of insects, rodents, amarms, and may lead to transmission of
diseases like typhoid, cholera, human immunodefeyevirus (HIV), and hepatitis B and
C (Pruss et al., 1999; Abdulla et al., 2008). Tineroper disposal of medical wastes may
have effects on the environment such as degradafiomater quality, accumulation of
toxic chemicals within soil and air pollution (Akte000).

The study found that 93.6% had knowledge aboutirtigacts of medical waste on the
public and 80% had knowledge about the danger dicakwaste handling and disposal as
seen in table 4.7. This finding agrees with thelifigs ofMassrouje (2000), in her study
about medical waste management in Gaza governagatesnmental hospitals, 87.7% of
the study group noted that medical waste could dmatdous and sharps are considered
hazardous by 89.2%.

In the Cairo University Hospital, the overall carrrate for hepatitis B virus among health-
care workers is about 28%, and most of that istduenproper handling of needles (El-
Batanoni, 1995).

About 92.7% of the study subject reported that weddwaste must be separated from
regular waste (table 4.7). In many countries, madi@ste is still handled and disposed of
together with domestic waste, creating great he&is to health-care workers, municipal
workers, the public, and the environment (Da Séval., 2005). Improper waste collection
when the infectious waste is mixed with general tevasan render all of the waste
potentially infectious and hazardous (Chaerul andka 2008). Hence, the separation is a

must.
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Table 4.7: Knowledge level related to M.W.M of thestudy participants

Yes No Don’t Know

Item
No. % No. % No. %

Medical waste hazardous to health
1. care workers 205 | 93.2 8 3.6 7 3.2

Medical wastes have any

2. environmental effects 204 | 92.7 8 3.6 8 3.6
Medical wastes have adverse health

3. impacts on the public 206 | 936 6 2.7 8 3.6
A danger in medical wastes handlip

4. | and disposal 976 | 80.0| 33| 150 11| 5.0

5 Medical waste must be separated 204 | 927 9 4.1 7 3.2

from regular waste

4.6 Attitudes

The study found that 93.6% of the study subjectsgsitive attitudes toward the need for
training of health care workers on medical wastenagament as seen in table 4.8. This
finding agrees with the findings dfassrouje (2000), her study showed that about 96.9%
had positive attitude toward the need of trainielg@ting to medical waste management in
Gaza governorates governmental hospitals. Also dgrees with Atyani's (1996) thesis
that there is a strong positive attitude towardsing of health care workers on medical
waste management. Also the study found that 93 .@&plositive attitudes toward the need
to a specialized person to supervise the processeafical waste management in the

hospital

As shown in table 4.8, about 82.7% of the participabelieve that there should be a
legislation to control the medical waste managenpgotess. This result agrees with a
study in Ibadan city, Nigeria which concluded tlia¢re is a need for a medical waste
legislation and policy, and there is a need for th@nitoring and enforcement of such
policies (Coker, 2009).

About 92.2% of the participants think that instraos are necessary for handling medical
waste as seen in table 4.8. This finding agreels thg findings oMassrouje (2000), her
study showed that about 90.5% of the study growgpameded positively towards the

necessity of presence of instructions concerninglicaé waste in Gaza governorates
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governmental hospitals. Also this result also goelne with the conclusions of a study
that took place in Irbid city, Jordan that there ao instructions for handling and disposal

of these wastes present in the hospital (Bdour7200

The study found that 83.2% of the study subjectgpsted the principle of waste

minimization, through the reduction in the amouftaxicity and or waste generated by
their hospitals. The EPA encourages waste mininozatechniques that focus on

preventing waste from ever being created, (sowdaation) and recycling. There are three
general methods of waste minimization: source reaolicrecycling, and treatment (Health

Sciences Center, 2005).

Table 4.8: Attitudes level related to M.W.M. of thestudy participants

Yes No Don’t Know
No. % No. % No. %

Sn. Iltem

A need for training of health care
1. | workers on medical waste 206 | 93.6 9 4.1 5 2.3
management

Do you believe that there should b
a specialized person to supervise tlh%O5

D

2. : 93.2 8 3.6 7 3.2
process of medical waste
management
Do you believe that there should be

3. | alegislation that controls the 182 | 82.7 13 5.9 25 11.4

medical waste management procegss

Do you think that instructions are
4. | necessary for handling medical 204 | 92.7 6 2.7 10 4.5
waste

Do you support the principle of
waste minimization, through the
reduction in the amount of toxicity
and/or waste generated by a facility

183 | 83.2] 12 5.5 25 11.4

4.7 Medical waste practices

Handling, waste minimization, segregation, collectistorage, transportation, disinfection
and final disposal are vital steps for safe andrgdic management of medical waste in
any establishment (Acharya and Singh M., 2000)ppnapriate management of medical
waste handling, segregation, collection, storag@sporting and disposal or treating could
potentially lead to the spread of diseases and riskpublic health, community and the

environment.
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4.7.1 Occupational health and safety

As shown in table 4.9, the participants' resporss¢hat some of the safety items are
available with easy access like masks 73.6%, gl®&8%, and some of them are not
available that easy like safety shoes, eye glassespveralls. This was supported by the
researcher observation, as it was observed thatysééms are provided easily in items
such as masks and gloves as seen in table 4

About 28.6% of the participants reported that tiveye exposed to diseases or injury as a
result of dealing with medical waste. The diseasesjuries which they were exposed to
include: needle prick (92.1%), skin diseases (15%,9%spiratory diseases (27%),
gastrointestinal diseases (12.7%), and eye dis€h2e&%) as seen in table 4.9. The study
agrees with Kamal et al (1994) study which was cotetl in Egypt and found that 99% of
the study subjects had needle prick injuries, drat 16% of the conditions involved

contamination with infectious agents.

In a study about medical waste management in Gawerigorates governmental hospitals,
70.4% of subjects noted that they were exposedctupational hazards as a result of

improper management of medical waste (Massrouf@)0

Table 4.9: Occupational health and safety of the gtly participants

Yes No Total
No. | % | No.| % | No.| %

Item

1. | Which of the following safety items is provided wihin the hospital with easy
access when needed

1.1 Masks 162 73.6 58 264 220 100.0
2.2 Gloves 213 96.8 7 3.2 220 100.0
3.3 Safety shoes 84 38/2 136 61.8 220 100.0
4.4 Eye glasses 21 9% 199 905 220 100.0
5.5 Overall 69| 314 151 686 220 100.0

Were you exposed to a disease or

2. | .. ) i 63 | 28.6| 157, 714 220 1000
injury as result of dealing with
medical waste?
2.1 | Needle prick 58 | 92.1 5 7.9 63 100,0
2.2 | Skin diseases 10 | 15.9| 53| 84.1 63| 100.0
2.3 | Respiratory diseases 17 270 46 73.0 |63 .0100
2.4 | Gastrointestinal diseases 3 127 55 87.3 |63 .0100
2.5 | Eye diseases 8 127 56 87.3 63 100.0
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Table 4.10: The observation of safety items providewithin the hospital with easy

access when needed

ltems Yes No Total
No. | % No. | % No. | %
1. Mask 9 818 |2 18.2 |11 100.0
2. Gloves 11 100.0| 0 0.0 11 100.0
3. Safety shoes 7 36.4 |7 63.6 |11 100.0
4. Eye glasses 0 0.0 11 100.0| 11 100.0
5. Other “overall” 5 455 | 6 545 |11 100.0

The needle pricking incidents were as follow: 41486 one to three incidents, 15.5% had
four to ten incidents, and 43.1% had unknown nunadbencidents, as seen in tablel 2.
This agrees with many studies such as the stuoimgolia which reported that 67.8% of
health-care workers reported that they had expeszikmt least one needle-stick injury in
the previous12 month&dgezet. al., 2004).

Table 4.11: Number of times of exposed to needleipk of the study participants

Number of times 1to3 4t0 10 Unknown Total
Frequency 24 9 25 58
Percent % 41.4 15.5 43.1 100%

4.7.2 Handling and segregation

Segregation means separating certain types of wastappropriate containers at the point
of generation. Infectious waste should be segrdgatelearly marked containers that are
appropriate for the type and weight of the wastecelpt for sharps and fluids, infectious
wastes are generally put in plastic bags, plastedl cardboard boxes, or other leak-proof
containers that meet specific performance standandthe United States, red or orange
bags are commonly used to designate infectiousewadtile general waste is placed in
black, white, or clear bags (HCWHO, 2001).

The study found that 51.4% of the subjects repotted there is a clear procedure for
collection and handling of wastes in their workgaelaas seen in tablel2, while the
observation showed that there are clearly defimedgulures for collection and handling of
wastes in specified unit in 8 hospitals (72.7%$laswn in table 43.

About 49.5% of the subjects reported that thera vgaste segregation in departments or
wards as seen in table 4.12, while it was obsetivaidthere is a waste segregation in use in

medical department or wards in 9 hospitals (81.&%ween in table 4.13.
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The study found that 42.3% reported that the westegainers or bags are color-coded as
seen in table 42, while it was observed that the waste contaiaeescolor-coded in 3
hospitals (27.3%). About 71.1% of the study sulsjeeported that the waste containers or

bag were always used as intended as seen in tdlde 4

According to Al Khatib (2001) study about medicaaste management in the primary
health care centers in west Bank and Gaza Stril@%.0f the clinics segregate their
medical waste. Abu Shomar (2007) found in her stadgut work load at ministry of
health in Gaza Strip that about 18.8% of labs gEdestheir medical waste. Yong et. al.
(2009), study indicated that the segregated caodledif various types of medicalaste has
been done in about 73% of the hospitals in Nan{@igina); while Al-Khatib and Khatib
(2006) found that there was insufficient separabetween hazardous and non-hazardous

wastes in a Palestinian hospital in the West Bank.

Table 4.12: M.W.M. handling and segregation amonghe study participants

Yes No Don’'t Know
No. % No. % No. %

Item

Are there clearly defined procedures
1. | for collection and handling of wastes113 | 51.4| 55| 25.0 52 23.6
from specified units in the hospital

Is there a waste segregation system
2. |inuse in medical departmentsor | 109 | 49.5| 57| 25.9 54 24.5

wards

3 Are the waste containers or bags 93 42 3 97 441 30 13.6
color-coded

4 Ar_etheyalways used the way that|it 64 711 20 29 2 6 6.7
is intended

Table 4.13: The observation of medical waste seg&gn during visits in the study

hospitals

Present Not Present | Total
No. % No. % No. %

Items

1. There are clearly defined procedures
for collection and handling of wastes | 8 72.7 |3 27.3 |11 100.0
from specified unit

2. There is a waste segregation in use in

medical department of wards 9 818 |2 182 |1 100.0

3. The waste containers are color-codec 3 273 |8 727 111 100.0
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4.7.3 Collection

About 84.1% of the study subjects reported thadieseand sharps are being put into
sharps boxes, while 8.2 % reported that they dm@tthem as seen in tablé4l while the

observation found that sharps boxes were usedsjposé of needles and sharps in 11
hospitals (100%) as seen in table 4.15. This méaamsthe hospital workers realize the
importance of using special boxes to collect shapps the problem is that these boxes
then get disposed of with the general waste instéatisposing the sharp waste alone to

decrease the risk of needle prick injuries for theadorks, patients, and children.

About 69.6% of the study subjects reported thatstieep boxes that were used were solid
and 78.9 % reported that the boxes were leak gyorés as seen in table 4.14. This was
supported by observation; it was observed thatpshaxes were solid, and leak proof in 7
hospitals (63.6%) as seen in table 4.15.

The study found out that 72.8% of the study subjeeported that the sharps boxes were
labeled with the international biohazard symbotesn in table 4.14; and it was observed
that sharp boxes were labeled with internationahétard symbol in 7 hospitals (63.6%)
as seen in table 4.15. Labels affixed to infectaste containers and bags should include
the international biohazard symbol and the wordOBRAZARD" in a contrasting color.
To improve segregation efficiency and minimize immeot use of containers, the proper
placement and labeling of containers must be chyafatermined to differentiate between
waste categories (HCWHO, 2001).

The study found that the color and type of the wdsigs that were used for infectious
waste collection in the hospitals were as follow:83% general waste bags, 8.8% red bags,
and 5.1% yellow bags as seen in table 4.14, whéeobservation found that all hospitals
did not use different types or color bags for itfaes waste table 4.15. This does not go in
line with an Istanbul, Turkey study which found ttlae separate collection of different
types of wastes is consistently practiced, but 28%he hospitals still use inappropriate
containers for medicabastecollection (Birpinar, 2009). Rashid (1996) founaitimost of
hospitals in Bangladesh collected wastes in opestavhins and they remain for days
before disposing. According to WHO, infectious veashould be packaged in yellow bags

labeled with the international biohazard symbol-$anshoury, and Al-Ayed, 2002).
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The study found that the color and type of the wamstgs that were used for pathological
waste collection in the hospitals were as follo®:% general waste bags, 6 % red bags,
and 4.6 % yellow bags as seen in table 4.14, whéeobservation found that all hospitals
did not used different type or color bags for paibiwal waste as seen in table 4.15. This
finding agrees with the findings of Massrouje (200@er study found that medical wastes
are collected in domestic waste bags and thera@special or color coding bags in Gaza
governorates governmental hospitals. Shaban (200@d that about half of labs wastes
are collected by domestic bags. According to WH@thplogical waste should be
packaged in red bags labeled with the internatibrediazard symbol. (Al-Shanshoury, and
Al-Ayed, 2002).

Table 4.14: Medical waste collection among the stydarticipants

Items No. %
1. Are needles and sharps all together being put intsharps
boxes?
Yes 185 84.1
No 17 7.7
Don'’t use 18 8.2
Total 220 100
1.1 Are the boxes solid?
Yes 129 69.6
No 56 30.3
Total 185 100.0
1.2 Are they leaking proof
Yes 146 78.9
No 39 21.1
Total 185 100.0
1.3 Are they labeled with the international biohazed symbol
Yes 134 72.8
No 51 27.2
Total 185 100.0
2. How are the infectious wastes collected in younospital
With general waste bags 69 31.8
Red bags 19 8.8
Yellow bags 11 5.1
Other 105 48.4
Don't use 13 6
Total 217 100
3. How are the pathological wastes collected in yohospitals
With general waste bags 65 30
Red bags 13 6
Yellow bags 10 4.6
Other 124 57.1
Don't use 5 2.3
Total 217 100
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Table 4.15: The observation of medical waste collgéon during visits in the hospitals

ltems Present Not Present | Total
No. % No. % No. %
1 Syringes and needles are together put intci1 1000 | 0 0.0 11 100.0
sharps boxes ' ' '
2 Sharp boxes are solid , leak proof 7 636 |4 364 |11 100.0
3 Sharp boxes labeled with international 7 636 |4 364 | 11 100.0
biohazard symbol
4 Pathological waste is contained in red
biohazard symbol 0 0.0 11 100.0 | 11 100.0
5 Infectious waste is contained in yellow
biohazard bags and labeled with the 0 0.0 11 100.0 | 11 100.0
international biohazard symbol

4.7.4 Storage

The study found that 24.7 % of bins, bags and teargcstorage containers were color

coded as seen in table 4.16, while the observdtiond that all storage bins, bags and
containers weren’t color coded as seen in tablé. About 74.1% of the subjects reported

that sharps boxes were not stored near the patreat (table 4.16), and the observation
found that all hospitals did not store sharps bamezs the patient areas (table 4.17); 75.8%
of the subjects reported that the infectious wastee not stored near the patient areas
(table 4.16), while the observation found that 90.8f the hospitals did not store sharps
boxes near the patient areas (table 4.17). These andifference between reported and
observed. Observation is more reliable than repoaeswers. Sometimes people do

not say the truth to attract attention to focugdtoaproblem.

Also, the table shows that 24.5% of the study suibjeeported that medical wastes were
stored in containers in a special room, while 43r2ported that medical wastes are stored
in a general waste container. The Massrouje (2680@Jy found that there were closed

rooms for storage in Gaza governorates governmaotgitals. Yong et. al. (2009) study

indicated that 93.3% of the hospitals have tempostorage areas, and Birpinar et. al.

(2009) study about medicavaste management in Istanbul, Turkey indicated that the
percentage of the hospitals that have temporamagtoarea was 63%. General waste
should be stored in a separate location from theardd@aus waste to avoid the risks

(Dasilva, 2004).

About of the subjects 31.4% reported that the tndes waste bags and general waste were

mixed and 38.6% reported that the waste bags wepe deparate, while it was observed
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that all hospitals mix general wastes bags andtiiiofies waste bags as seen in table 4.17.
In many countries, medical waste is still handled disposed of together with domestic
waste, creating great health risks to health-cavekevs, municipal workers, the public,

and the environment (Da Silva et al., 2005).

The observation found that the storage containergmit properly labeled with Biohazard
in all hospitals. It was observed that biohazardstes are stored for no longer than 48
hours in 6 hospitals (54.5%). The observation fotmat the appropriate warning signs
weren’t posted around the storage area in 100%eohospitals as seen in table 4.17. This
result does not go in line with the EPA technicaildglines (2003) about the requirements
of medical waste storage that requires hospitadsdiee all containers of medical waste in a
secure location, and to treat any waste mixed mitdical waste, and to place sharps into a
suitable container that is puncture-resistant,-f@alof, shatter-proof and able to withstand
heavy handling, and to display the universal biah&zabel clearly indicating the nature of
the contents and place all medical waste other #amps in clearly labeled heavy duty

yellow plastic bags.

Table 4.16: Medical waste storage among the studygicipants

ltems No. %
1. Are bins, bag holders and temporary storage coainers color coded
Yes 54 24.7
No 94 42.9
Don’t use 71 32.4
Total 219 100
2. Are sharps boxes stored near the patient areas?
Yes 13 5.9
No 163 | 741
Don't use 44 20
Total 220 100
3. Are potentially infectious wastes stored near # patient areas
Yes 6 2.7
No 166 | 75.8
Don’t use 47 21.5
Total 219 100
4. In your work place, medical waste is stored in
Containers in special room 54 24.5
General waste container 95 43.2
Don’t know 71 32.3
Total 220 100
5. Are general wastes and infectious waste bags raikor kept separate
Mixed 69 31.4
Separate 85 38.6
Don’t know 66 30
Total 220 | 100
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Table 4.17: The observation of medical waste storagluring visits

Present Not Present | Total
No. % No. % No. %

Items

1 Bin, bag holders and temporary storagbe 0.0 11 100.0 11 100.0
containers are color coded . . .

2 Sharps boxes are not stored near the

patient area 11 | 100 |0 0.0 |11 ]100.0

3 Potentially infectious wastes are not

stored near the patient area 10 90.9 11 9.1 1 100.0

4 General wastes and infectious waste

0 00 |11 100 |11 100.0
bags are kept separate

5 Storage containers are properly label
with Biohazard

D

8 0.0 11 100 |11 100.0

6 Biohazard waste is stored no longer

than 48 hours 6 545 |5 455 |11 100.0

7 Appropriate warning signs are posteg

0 00 |11 100 |11 100.0
around the storage area

4.7.5 Transportation

The study found out that 45.9% of the respondepf®rnted that medical waste is
transported in general waste bags or containerie \wtwas reported to be transported in
special containers or trolleys by 24.2% of the oesjents. Most of the workers (87.3%)
who are in charge of transporting the medical wastee regular workers and were not
trained as seen in table 4.18This agrees with the finding of Al-Khatib and Kitaf2006)
study which found an absence of necessary rulesesudations for the on-site transport to
a temporary storage location inside and outsidce Ralestinian hospital in the West Bank.
This finding also agrees with the findings Mfassrouje (2000), her study showed that
medical waste is transported manually in domestaster bags in Gaza governorates
governmental hospitals. These findings violate WiEO recommendations for the safe
transport of medical waste in health facilities. @Hecommends that hazardous waste
should not be carried in and transported by haods/tid personal injures and to protect
workers health. Medical waste should be transpowt&tiin the hospital by wheeled
trolleys that are not used for other purpose, dedttolleys should be easy to load and
unload, without sharp edges that could damage waag¢s, and to be easy to clean.
General waste and medical waste should not beedamn the same trolley, separate
trolleys should be designed for each type of wamstd, the vehicles should be cleaned and
disinfected periodically (Rushbrook and ZghondiQ2p
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The observation found that are 27.3% of hospitakduspecial containers or trolleys for
medical waste transportation as seen in tableld. Hazardous waste should not be carried
in and transported by hand to avoid personal ieguand to protect worker's health. (Al-
Shanshoury, and Al-Ayed, 2002).

Table 4.18 a: Medical waste transportation among t study participants

ltems No. %
1. Which of the following is used in internal
transport of medical waste
With general waste bags or containers 101 45.9
Special containers or trolleys 53 24.2
Other 4 1.8
Don’t Know 62 28.2
Total 220 100
2. The workers who transport the medical waste
from your work place are
Trained workers 15 6.8
Regular workers 192 87.3
Private sector 6 2.7
Other 7 3.2
Total 220 100

Table 4.18 b: The observation of medical waste traportation during visits in the
study hospitals

Items Present Not Present | Total
No. % No. % No. %
1 Medlqal wastes are transported by speci 1I3 273 |8 727 |11 100.0
containers or trolleys.

4.7.6 Medical waste treatment and disposal

Final treatment of medical waste can be done byn@ogies like incineration, autoclave,
hydroclave or microwave (Rao, 1995). Table 4.19shthe distribution of the available
medical waste treatment equipment in hospitals eggrted by the subjects: 27.3%
incinerator, 8.6% autoclave, 2.7% microwave, 8.G#entools and 55.9% of them did not

know of any equipment

Table 4.20 shows the method of treatment or didghadwas used for the different types
of medical waste. Most of the infectious waste hpkgical, chemical, pharmaceutical,

and pressurized containers are disposed of witBrgewaste.
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The selection of the most appropriate system fodioca¢ waste treatment depends on the
composition of the medical waste, the volume ofte/és be treated, staffing requirements
for the system in terms of both numbers and edocavels of employees, support
capabilities of the vendor, and initial and continguoperating costs. Incineration has been
the most widely used treatment technology for tispabkal of medical wastes. The main
disadvantage is that incineration may emit tracewnts of unwanted pollutants such as

dioxins and furans, in addition to acidic gases lagavy metals.

The Massrouje (2000) study observed that 23.7% etlical waste is disposed with
domestic waste, 2.6% in landfills and 39.4 by iecator in Gaza governorates
governmental hospitals. Al-Khatib and Khatib, (2P86udied medical waste management
in a Palestinian hospital in the West Bank. Thelwindicated inadequate waste treatment
or disposal of hospital wastes and no special Ibsdbr hazardous wastes were found
within the municipality. According to Al Khatib (27), the incineration is the most
commonly used (70.6%) method for medical wastdnreat in west bank and Gaza Strip.

WHO recommended that the chlorinated plastic badsores shall not be introduced into
the incinerator and should not be used for packpgiaste before its incineration to avoid

dioxin and furnace production (Pruss, et al., 1999)

Table 4.20 shows that 34.1% of the participantontep that sharps were treated by
incineration. Even with the numerous alternativesilable, autoclave is the most popular
methods of treatment because of their history efinghe healthcare. The method requires
trained staff with maintenance skills for high-ma® steam systems. These are usually
available in most countries (Rushbrook and Zgho2@(5). Chemical treatment systems
have an extensive and well history in disinfectargl sterilizing environmental surfaces

and medical devices (Jagger et.al., 1989).

According to British Medical Association (1994), jettions to the landfill disposal of
medical waste are based on the risk of transmissiomicroorganisms directly or
indirectly to individuals and the pollution of gnodi water. In 2002, the results of a WHO
assessment conducted in 22 developing countriageshthat the proportion of health-care
facilities that do not use proper waste disposahous ranges from 18% to 64 % (WHO,
2004).
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Table 4.19: Available methods for medical waste tement in the hospitals according

to the study participants

ltem Yes No Total
No. % No. % No. %
1. | Incinerator 60 | 27.3| 160| 727 220 10000
p. |Autoclave 19 | 86| 201| 91.4 220 100D
3. | Microwave 6 | 27| 214| 973 220 1000
4, | Other 19 | 86| 201| 914 224 1000
5, | Don't Know 123 | 559 97| 441 220 1000

Table 4.20: Percentage of methods of treatment origsposal used for medical

waste according to the study participants

ltem With general Autoclave Incineration Landfill Othgr ! donft

waste (specify) | useit

1. | Infectious 26.8 4.1 20.0 10.5 0.0 38.6

2. | Pathological 24.5 0.9 11.8 6.8 14 | 545

3. | Sharps 10.0 3.2 34.1 155 | 68 | 305

4. | Chemicals 16.0 05 15.5 10.5 0.9 56.6

5. | Pharmaceutical 279 0.9 20.5 13.7 0.9 36.1

6. | Radioactive 6.4 05 10.0 4.1 0.9 78.1
7. | Pressurized

container 15.5 0.5 6.4 10.5 0.0 67.3

Table 4.21 shows the on-site treatment method giflfiinfectious waste that is available
in the hospitals during visits. None of the hodpitase on-site treatment before disposing.
So, the shortage or inaccessibility of facilitiesdaequipment, acts as an obstacle for
improvement. Knowledge and positive attitude withthe necessary tools and facilities

makes development difficult and impossible.

There was a difference between reported, and obdervhis is what happened when
asking about the availability of medical waste tne@nt facilities in each hospital.
Observation to each non-governmental hospital veasex on several visits, so it is

more reliable than reported answers that becausepiorting it is difficult to go deep
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into the participants and know the truth. Sometimpesple do not say the truth to give

better impression.

Table 4.21: On-site treatment of highly infectiousvaste is available during visits

Yes No Total
No. % No. % No. %

ltems

1. Incineration 0 0.0 11 100.0| 11 100.0

2. | Autoclave 0 00 |11 [100.0{11 |100.0

3. | Microwave 0 00 |11 100.0| 11 100.0

4.8 Testing hypothesis

Table 4.22 shows that there is no relationship betwthe sex of the participants (male or
female) and the level of knowledge, segregatioieciion, storage, transportation and
treatment of medical waste (p-value >0.05) whichatstatistically significant.

But there is a relationship between the attitudegatd medical waste and sex (male or
female), p- value <0.05, statistically significatite result show that males have positive

attitudes toward medical waste management morefémaales as seen in table 4.22.

Table 4.22: Relationship between the sex of the sty participants and medical waste

management domains

ltems Sex No. Mean Std t Sig.

1. | Knowledge Male 140 0.91 0.17 | 0561 | 0576
Female 80 0.90 0.23

2. | Attitude Male 140 0.91 0.17 | 2.020 | 0.045
Female 80 0.86 0.25

3. | Segregation Male 140 0.45 0.35| 1.281 | 0.202
Female 80 0.39 0.35

4. | Collection Male 140 0.32 0.17 0.843 0.400
Female 80 0.30 0.16

S. | Storage Male 140 0.12 0.17 | 0.665| 0.506
Female 80 0.10 0.19

6. | Transportation Male 140 0.18 0.28 1.767 | 0.079
Female 80 0.11 0.23

7. | Treatment Male 140 0.12 0.19 | 1228 | 0221
Female 80 0.15 0.20
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Table 423 shows that there is no relation between traimiglgted to medical waste
management and level of knowledge, attitude, seg@iaay collection storage,

transportation and treatment (p-values >0.05) wiaich not statistically significant. This
finding agrees with the findings of Massrouje (200Qer study showed that previous
training was not associated with knowledge of maldmaste in Gaza governorates
governmental hospitals.

Table 4.23: Relationship between medical waste magament domains and training

of the study participants

ltems Training No. Mean Std t Sig.

1. | Knowledge Yes 9 0.96 0.09 | 0.819 0.414
No 211 0.90 0.19

2. | Attitude Yes 9 0.93 0.10 | 0.647 0.519
No 211 0.89 0.20

3. | Segregation Yes 9 0.44 0.37 | 0.120 0.90%
No 211 0.43 0.35

4. | Collection Yes 9 0.26 0.15 | -1.058| 0.291
No 211 0.32 0.17

5. | Storage Yes 9 0.19 0.18 | 1.282 0.201
No 211 0.11 0.18

6. Transportation Yes 9 0.06 0.17 -1.132| 0.259
No 211 0.16 0.27

7. | Treatment Yes 9 0.22 0.24 | 1.480 0.140
No 211 0.12 0.19

Table 424 shows that there is no relationship betweerhtspital location (governorate)
and the level of knowledge, attitude, segregatmtiection, storage, and transportation of
medical waste (p-value >0.05) which is not stataty significant. This might have
resulted from the fact that the limited area of &8trip does not reflect gap in knowledge,
attitudes, and practices in different governoraBd. there is a relationship between the
hospital location and the method of medical wastatinent (p-value = 0.005) which is
highly statistically significant. The Massrouje (@) study found that there is no
relationship between knowledge and the differentdocation in Gaza governorates
governmental hospitals.
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Table 4.24: Relationship between medical waste magement domains and

governorates of the study hospitals

ltems Gov No. Mean Std F Sig.
1. | Knowledge North 25 0.89 0.28 0.822 0.512
Gaza 118 0.91 0.19
Mid zone 23 0.93 0.13
Khanyounis| 40 0.88 0.18
Rafah 14 0.97 0.07
Total 220 0.90 0.19
2. | Attitude North 25 0.88 0.29 0.397 0.810
Gaza 118 0.89 0.19
Mid zone 23 0.94 0.11
Khanyounis| 40 0.88 0.19
Rafah 14 0.90 0.23
Total 220 0.89 0.20
3. | Segregation North 25 0.47 0.41 0.727 0.574
Gaza 118 0.43 0.34
Mid zone 23 0.42 0.34
Khanyounis| 40 0.46 0.35
Rafah 14 0.29 0.32
Total 220 0.43 0.35
4. | Collection North 25 0.31 0.09 0.565 0.688
Gaza 118 0.31 0.16
Mid zone 23 0.36 0.24
Khanyounis| 40 0.33 0.14
Rafah 14 0.31 0.21
5. | Storage North 25 0.05 0.12 1411 0.231
Gaza 118 0.11 0.19
Mid zone 23 0.10 0.19
Khanyounis| 40 0.16 0.18
Rafah 14 0.10 0.16
Total 220 0.11 0.18
6. | Transportation | North 25 0.10 0.20 0.46[1 0.464
Gaza 118 0.17 0.28
Mid zone 23 0.13 0.22
Khanyounis| 40 0.15 0.30
Rafah 14 0.14 0.23
Total 220 0.15 0.27
7. | Treatment North 25 0.05 0.16 3.822 0.00%
Gaza 118 0.11 0.19
Mid zone 23 0.20 0.22
Khanyounis 40 0.20 0.18
Rafah 14 0.07 0.19
Total 220 0.13 0.19

Table 425 shows that there is no relationship betweermgfgeof the study subjects and the
level of knowledge, attitude, collection, storag@nsportation and treatment of medical
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waste with p-value >0.05 which is not statisticadlgnificant. But there is a relationship

between age of the respondents and segregatiorditah waste (p-value = 0.009) which

is very highly statistically significant where thendency to separate decreases with age

increase.

Table 4.25: Relationship between medical waste magament domains and the ages of

the study participants

ltems Age No. Mean Std F Sig.

1. | Knowledge 30 Yrs and less 127 0.92 0.18 0.849  0.4P9
31to 40 Yrs 60 0.88 0.21
More than 40 Yrs 31 0.92 0.10
Total 218 0.91 0.18

2. | Attitude 30 Yrs and less 127 0.89 0.19 0.326 0.7R2
31to40 Yrs 60 0.90 0.19
More than 40 Yrs 31 0.92 0.20
Total 218 0.89 0.19

3. | Segregation 30 Yrs and less 127 0.41 0.34 4.815 0.0p9
31to40 Yrs 60 0.54 0.36
More than 40 Yrs 31 0.31 0.34
Total 218 0.43 0.35

4. | Collection 30 Yrs and less 127 0.33 0.16 0.341 0.712
31to 40 Yrs 60 0.31 0.16
More than 40 Yrs 31 0.30 0.20
Total 218 0.32 0.17

5. | Storage 30 Yrs and less 127 0.10 0.17 0.8Y6  0.418
31to40 Yrs 60 0.13 0.21
More than 40 Yrs 31 0.12 0.16
Total 218 0.11 0.18

6. | Transportation | 30 Yrs and less 127 0.17 0.29 0.566  0.5p9
31to40 Yrs 60 0.15 0.25
More than 40 Yrs 31 0.11 0.21
Total 218 0.16 0.27

7. | Treatment 30 Yrs and less 127 0.12 0.20 0.445 0.641
31to 40 Yrs 60 0.15 0.19
More than 40 Yrs 31 0.12 0.20
Total 218 0.13 0.19

Table 4.26 shows that there is no relationship betwthe experience of the study subjects

and the level of knowledge, attitude, segregatomtiection, transportation and storage of

medical waste (p-value >0.05) which is not stataty significant. But there is a good

relationship between the experience and the mettiotiedical waste treatment in the

hospitals (p-value = 0.028) which is statisticalgnificant. This finding agrees with the

findings Massrouje (2000), her study found thatréhés no relationship between



knowledge and experience in Gaza governorates gottal hospitals. Cointreau (2000)

indicated that years of experience increase the lgivperformance. Also, Abu Algomboz

(2002) showed that when the training is accomparugdgood experience, it affects

positively the knowledge and performance of theepss of medical wastes management.

Table 4.26:Relationship between M.W.M and the exp&nce of the study participants

ltems Age No. Mean Std F Sig.

1. | Knowledge 5 Yrs and less 120 0.90 0.20 0.016 0.984
6to 10 Yrs 43 0.90 0.24
More than 10 Yrs 50 0.90 0.14
Total 213 0.90 0.19

2. | Attitude 5Yrs and less 120 0.87 0.21 1.113 0.331
6to 10 Yrs 43 0.91 0.20
More than 10 Yrs 50 0.91 0.19
Total 213 0.89 0.20

3. | Segregation 5 Yrs and less 120 0.45 0.34 1.051 0.3b1
6to 10 Yrs 43 0.44 0.34
More than 10 Yrs 50 0.37 0.36
Total 213 0.43 0.35

4. | Collection 5Yrs and less 120 0.31 0.15 0.242 0.785
6to 10 Yrs 43 0.32 0.18
More than 10 Yrs 50 0.33 0.19
Total 213 0.32 0.17

5. | Storage 5 Yrs and less 120 0.09 0.16 1.190 0.306
6to 10 Yrs 43 0.13 0.22
More than 10 Yrs 50 0.13 0.18
Total 213 0.11 0.18

6 | Transportation |5 Yrs and less 120 0.17 0.29 0.401 0.6}0
6 to 10 Yrs 43 0.17 0.29
More than 10 Yrs 50 0.13 0.22
Total 213 0.16 0.27

7. | Treatment 5Yrs and less 120 0.10 0.18 3.637 0.028
6 to 10 Yrs 43 0.19 0.18
More than 10 Yrs 50 0.15 0.23
Total 213 0.13 0.20

Table 4.27 shows that there is a very strong aaBogibetween the level of education of

the study subjects and the level of knowledge dtitide about medical waste (p-value

=0.001) very highly statistically significant. Tleeiis association between the level of

education of the study subjects and segregationeafical waste (p-value =0.045) which is

statistically significant. But there is no assaciatbetween the education level and the

method of medical waste collection, storage, trartgfion and treatment in the hospitals

(p-value »0.05) which is not statistically signditt.



Table 4.27: Relationship between medical waste magement domains and the

education of the study participants

ltems Education No. Mean Std F Sig.

1. | Knowledge Less High School 5 0.56 0.41 9.367 0.001
High school 13 0.72 0.22
Diploma 51 0.95 0.12
BSc 114 0.93 0.17
Master and more 37 0.89 0.21
Total 220 0.90 0.19

2. | Attitude Less High School 5 0.76 0.22 6.347 0.001
High school 13 0.66 0.34
Diploma 51 0.89 0.18
BSc 114 0.93 0.15
Master and more 37 0.88 0.24
Total 220 0.89 0.20

3. | Segregation Less High School 5 0.05 0.11 2.475  0.045
High school 13 0.37 0.36
Diploma 51 0.49 0.36
BSc 114 0.45 0.35
Master and more 37 0.36 0.33
Total 220 0.43 0.35

4. | Collection Less High School 5 0.20 0.18 1.021  0.397
High school 13 0.36 0.09
Diploma 51 0.31 0.12
BSc 114 0.32 0.19
Master and more 37 0.30 0.17
Total 220 0.32 0.17

5. | Storage Less High School 5 0.00 0.00 1435 0.224
High school 13 0.03 0.09
Diploma 51 0.11 0.21
BSc 114 0.13 0.17
Master and more 37 0.11 0.18
Total 220 0.11 0.18

6. | Transportation | Less High School 5 0.00 0.00 1.816 0.127
High school 13 0.27 0.39
Diploma 51 0.20 0.30
BSc 114 0.15 0.26
Master and more 37 0.09 0.20
Total 220 0.15 0.27

7. | Treatment Less High School 5 0.07 0.15 1.781 0.134
High school 13 0.00 0.00
Diploma 51 0.14 0.18
BSc 114 0.13 0.20
Master and more 37 0.15 0.272
Total 220 0.13 0.19
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4.9 Percentage of knowledge, attitudes, and practs

As seen in table 4.28, the percentages of knowledtgudes, and practices related to

medical waste management of the study participamgsas follows: 90.4% for knowledge,

89.1% attitudes, and 35.1% practices. For practibese was not a difference between

reported and observed. Percentages of practicgeddio medical waste management that

were observed during visits in the study hospitals 36.3% as seen in table 4.29.

It's noticed that a large proportion of respondemfgorted high knowledge, strongly

positive attitudes, and weak practices of medicatter management. This may reflect the

shortage or inaccessibility of facilities and eqonént, which act as an obstacle for

improvement.

Table 4.28: Percentage of knowledge, attitudes, angdractices among the study

participants:

Questions No. of 1 2 3 4 5 6 7 8 9 10 Total
Item questions| % % % % % % % % % % %
Knowledge| 5 | g351957|936|800(027| ~ | ~ | ~ | | " |4%22
5 Question» Total % = 452.2 » Total Knowledge % = 452.2/ 5 = 90.4%
Attitudes 5 93.6] 93.2|82.7|92.7| 83.2| - - - - - | 4454
5 Question®» Total % = 445.4 » Total Attitudes % = 445.4/ 5 = 89.1%
Segregatior 4 51.4{49.5/423|71.1| - - - - - - | 214.3
Collection 6 84.1/69.6| 789|728 5.1 6 - - - - | 316.5
Storage 5 24.7| 74.1| 75.8| 245 386 | - - - - - | 2377
Transport 2 24.2| 6.8 - - - - - - - - 31
Treatment 10 27.3| 86| 2.7| 241 11.8|37.3|10.5|13.7|4.1| 10.5]| 150.6
Total 27 Question» Total % = 950.1 » Practices % = 950.1/27 = 35.1%
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Table 4.29: Percentage of practices related to mexdil waste management that were
observed during visits in the study hospitals

Questions No. of 1 2 3 4 5 6 7 Total
Item questions| % % % % % % % %
Segregation 3 72.7 | 81.8| 27.3 - - - - 1181.8
Collection 5 100 | 63.6| 63.6 0 0 - - | 227.2
Storage 7 100 | 90.9 9.1 0 0 54.% 0| 254.5
Transport 1 27.3 - - - - - - 27.3
Treatment 3 0 0 0 - - - - 0
Total 19 Question» Total % = 690.8 » Practices % = 690.8 / 19 = 36.3%

According to Pruss et. al.,, 1999, the followingsfirsteps to improved waste

management is described by WHO:
« Establish a three-bin system in a medical area.

e Color code containers, e.g. black for generalltheaare waste, yellow for both
potentially infectious health care waste bags asetlisharps boxes.

* Minimize transmission routes. Keep waste contame®vered.

» Assign different locations for black and yellowasie containers to reduce incorrect

segregation.

* Fill bags no more than three-quarters full to miize spillage. Minimize the number

of containers in use at one time.

» Seal filled containers and label and date to fidgrthe medical area, to enable

inadequate segregation to be traced back.
« Fix a collection schedule for containers for ea@ste category.

« Identify places for local temporary storage (ehgusekeeping room or dedicated

waste storage room) or use colored 240-litre whkblas.

« Differentiate between trolleys and carts for gahe@nd potentially infectious health

care waste components.
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* Assign central segregated storage for potentiatfiectious health care wastes
awaiting on-site or off-site treatment and disposalithout refrigeration in warm
climates, maximum storage time is 24 hours in tbe deason, 48 hours in the cool

season.

» Pre-treat highly infectious waste from laborag¢sriand isolation wards and patients
before it enters the hazardous health care wastearst (preferably using an

autoclave).

Body fluids (e.g. vomit and stools from patientsttwcholera) should be disinfected

(e.g. simple disinfection with sodium hypochlorite)
* Train staff.

The status of poor waste management currently jpextimay cause a big risk towards
the health of the general people, patients, andepsionals, directly and indirectly

through environmental degradation.

So, it is recommended that there should be a catbperbetween the governmental sector
and the private sector for appropriate managememedical waste management to avoid

risks.

77



CHAPTER 5

CONCLUSION AND RECOMMENDATION

This chapter provides the main conclusions of tlisidy as well as some
recommendations for decision makers that may hel@dopting the better medical

wastes management based on the results of thig.stud
5.1 Conclusion

The management of medical waste is of great impoetadue to its potential
environmental hazards and public health riskshingast, medical waste was often mixed
with municipal solid waste and disposed in residg¢ntvaste landfills or improper
treatment facilities in many countries. In recertins, many efforts have been made by
environmental regulatory agencies and waste gemerab better managing the wastes
from healthcare facilities. The objective of thiady is to identify the factors that affect
medical waste management in nhon-governmental tadspit Gaza governorates. The main

conclusions that could be driven from the studyearéollows:

The current situation of medical waste managenmrenbn-governmental hospitals in Gaza
governorates is unsatisfactory. The status of paaste management currently practiced
may cause a huge risk towards the health of theergénpublic, patients, and

professionals, directly and indirectly through envimental degradation.

The percentage of knowledge, attitude, and pradfcstudy participants are as follows:
90% for knowledge, 89% attitudes, and 35.1% prastidt has been noticed that a large
proportion of respondents reported high knowleddgmng positive attitudes, and weak
practices of medical waste management. This mdgctethe lack or inaccessibility of
facilities and equipment, which act as an obstéml@amprovement of the medical waste

management.

Medical waste generated in non-governmental hdspa#ee some how similar to WHO
classification, except for radioactive waste andvyemetal waste that are not observed to

be found in any of the hospital included in thedgtu
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The study found that only 4.1% of the study sulgjéeve taken training courses related to
medical waste management. About 24.1% of the studbyects reported that there is a
waste management committee in their work place 2818% have seen a manual or a

guideline document related to medical waste irrtiverk place.

About 21.4% of the study subjects have seen the plamedical waste management in
their work place, while it was observed that theseno any plan for medical waste

management in all hospitals

Only 17.3% of the study subjects have seen theewaminagement legislation in the
hospitals, while it was observed that there is my &gislation for medical waste

management in all hospitals.

It was observed that there is a waste segregatiarse in about 81.8 % of the medical
department. Waste containers were not color-codechast of the hospitals. The study

showed that most of the bins, bags and containerenit color coded.

The results of collection show that most of thefeddnt types of medical waste are

collected with general waste bags, except sharpshvane collected in safety boxes.

About 28.6% of the participants reported that tiveye exposed to diseases or injury that
results from dealing with medical waste. The dmttion of diseases or injury was as
follows 92.1% needle pricks, 15.9% skin disease®o Zespiratory diseases, 12.7%

gastrointestinal diseases, and 12.7% eye diseases.

It was observed that safety tools are provided iwithe hospitals with easy access for
masks 81.8%, and gloves 100 %, while the safetesl8%.4 %, eye glasses 0 %, and
overall 45.5%.

The study showed that medical waste in 45.9% ohtispitals is transported with general
waste bags or containers. About 87.8Pavorkers who transport the medical waste are
regular workers and they are niined staff. Also, on-site treatment method afhiy

infectious waste is not available in the hospitals.

There is a relationship between the attitudes tdwaedical waste and sex (male or
female); the result shows that males have attitudesmrd medical waste management

more than females. Also there is a relationshipvbeh the hospital location and the
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method of medical waste treatment. There is a getadionship between the experience
and the method of medical waste treatment in thepikeds and there is a high positive
association between the level of education of thelys subjects and the level of

knowledge, attitude, and separation of medical evast

The following are some of the problems and proceslassociated with medical wastes

management in non-governmental hospitals in Gazargorates:

-Lack of comprehensive waste disposal plans fordisposal and technical aspects of

hazardous wastes.

-Lack of treatment facilities such as incineratoraatoclaves for treatment of pathological

and infectious wastes.

-Lack of proper segregation, collection, transgartaand final disposal of infectious and

other medical wastes.

-Lack of knowledge and awareness among the perkoimnehospitals about the
consequences of the potential risk of infectiougzandous waste and environmental

impact.

-Lack of proper guidelines, legislation, regulasoand instructions on health care waste
management such as segregation, collection ands#ikpf various categories of wastes in

suitable manner to render it harmless.
- Disposal of liquid waste into the municipal seag® system without any prior treatment.
5.2 Recommendation

-The basic approach to medical waste managemeot ieduce the quantity of waste
at source as far as possible. Hospital wastes dhbelrecycled whenever feasible,
with due regard to environmental aspect, to redineequantity of material entering

the waste system.

-Waste management requires a system approach,vingokhe handling, storage,
transport; treatment and disposal of waste by nughbat at all stages minimize the
risk to health and the environment.
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-All hospital personnel should be made aware of pl¢ential risk of mishandling

waste. This study has created awareness regarbdengnagnitude of the problem of
waste management in non-governmental hospitals axaGgovernorates and has
generated interest for systematic control effods Hospital waste disposal. Hospital
waste management cannot succeed without the witmmgperation and participation
of all categories of personnel.

- The need for a clear definition of medical wanteach section of the health institutions.

- The Ministry of Health needs to implement a moriitg system to control all disposal

methods used in medical centers.

- Work on the issuance of laws and regulationsdfaling with medical waste and on the

application in their respective fields.

- Activating the role of the private sector in theanagement of medical waste, in
terms of rehabilitation and training to deal withoper medical waste, as well as
playing a role which complements the work of rel@vaninistries in an integrated

manner.

- Immunizing those in contact with medical wasteaiagt certain diseases, e.g.

hepatitis B and tetanus.
- Implementing good hygiene practices when deahith waste (e.g. hand washing).

- Designing systems to minimize contact (e.g. gestwrage facilities, more effective

transportation, etc.).

- Direct contact between people and hazardous wemtebe prevented by providing
personal protective clothing and equipment (e.cavigeduty gloves, safety glasses,

overalls, etc).

- Indirect contact between people and hazardousemean be reduced by applying

vector control methods (e.g. covering waste).

- Selection of safe and environmentally-friendlyrmagement options to protect people
from hazards when collecting, handling, storingnsporting, treating or disposing of

medical waste.
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- Actual hazards resulting from medical waste canrdéduced by segregating general
waste from medical waste and labeling of hazardeastes.

- Efficiently separating different categories of dimal waste at the point of
generation. Each category of medical waste shoeldkdpt in different colored bags

labeled with biohazard symbol.

- Medical waste should be collected daily and tpamged to the temporary storage

area.

- Provide special containers for medical wasteectibn and provide vehicles to transport

medical waste containers with the availability oitable specifications.

- Medical waste should be stored in temporary sglesniea then treated or disposed of

within 48 hours.

- Provide different effective treatment facilitig® treat hazardous waste before

disposing.

- Disposing of different categories of medical veastto appropriate disposal systems

after implementing appropriate treatment.

- Implementing final disposal by construction ofspecial landfill site for toxic and

hazardous waste.

- Writing information about medical waste and ké&gm in special records.
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Annex 1
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Annex 2
Map of Gaza Strip
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Annex 3

Helsinki Committee Approval Letter

i landall ik glf Aalal)

Palestinian National Authority
Ministry of Health
Helsinki Committee

2009/6/3 Jal

Name: PRI TIP I CRURTE |]

I would like to inform you that the commitice nl yli it Callly el iy Lo pSgit

has discussed your application about: T
Evaluation of Medical Waste Management in

Non-Governmental Hospitals in Gaza Strip

In its meeting on June 2006
2000 6 e ssixial gida b iy

and decided the Following:-
: FA U ARG Bt
To approve the above mention research study. LD

e Sl gl e A

Signature

Member Member

Conditions:-
< Valid for 2 years from the date of approval to start.
% It is necessary to notify the committee in any change in the admitted study protocol.
< The committee appreciate receiving once copy of your final research when it is
completed.
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Annex 5
Explanatory letter

Medical Waste Management Questionnaire

Dear Participant,

Thank you for participation in this research; yoera selected because you meet the
selection criteria of participation.

This study is carried out as a part of the requéneinfor the master degree in Public Health

AlQuds University- Palestine.

The study aims to describe and evaluate the cursgniation of medical waste
management in non-governmental hospitals in Gaza. St

Your participation is voluntary, and you have thght to withdraw at any time during data
collection. Your answers will be kept confidentaadd they will be used for the scientific

research purposes only.

We appreciate your cooperation in answering thisstjannaire, which may take less than

10 minutes of your time.

If you have any inquiry about the questionnairendbhesitate in contacting me.

Reseracher,
Yassir Nasr

E-mail: yassir2651@hotmail.com
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Serial No.( )

MEDICAL WASTE MANAGEMENT QUESTIONNAIRE

Please puty on the appropriate answer:

A- Demographic characters:

1. Name of the hospital

2. Department

3. Location: ONorth OGaza OMiddle Zone OKhan Younis [ORafah
4. Sex: O Male O Female

6. Years of experience: ............

7. Level of education: [0 Less than secondaryd Secondary [ Diploma
O Bachelor [ Master or above
8. Occupation:

O Physician O Dentist O Nurse
O Dental technician O Lab technician O X-ray technician
O Pharmacist O Cleaner O Others

9. Do you have a management responsibility?
OYes ONo

10.If the answer is yesin the previous question, In which capacity yolanagement
responsibility?

OSenior OMiddle OLower [OOther

B- Training, supervision and legislations:

11.Were you given any specialized training relatethemlical waste management?
OYes ONo

12.1f the answer is yesin the previous question, complete the followiable:

Training topic Location Year
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13.1s there a specialized person to supervise theepsoof medical waste management
in your work place?

OYes ONo ODon’t know
14. Does your hospital have a waste managecoemmittee?
OYes ONo ODon’t know
15.Does the hospital that you work in have a wasteagament plan?
OYes seen OYes notseen [ONo ODon’t know
16. Is there a waste management legislatiotie hospital?
OYes seen OYes notseen [ONo ODon’t know

17.1s there a manual or a guideline document on manmageof medical wastes
available in your hospital?

OYes seen OYes not seen [ONo ODon’t know

C- Medical waste knowledge:

18. Do you know that medical waste hazardousealth care workers?
OYes ONo ODon’t know

19. Do you know that medical wastes havearwronmental effects?
OYes ONo ODon’t know

20. Do you know that medical wastes have esdvkealth impacts on the public?
OYes ONo ODon’t know

21. Do you know there is a danger in medical waséeslling and disposal?

OYes ONo O Don’t know

22. Do you know that medical waste must be sepafaden regular waste?
OYes ONo O Don’t know

D- Medical waste management attitudes:

23. Do you think that there is a need for trainifignealth care workers on medical
waste management?

OYes ONo O Don’t know
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24. Do you believe that there should be a speeidlerson to supervise the process of
medical waste management?

OYes ONo O Don’t know

25. Do you believe that there should be a legtetinat controls the medical waste
management process?

OYes ONo O Don’t know

26. Do you think that instructions are necessarhémdling medical waste?
OYes ONo O Don’t know

27. Do you support the principle of waste imization, through the reduction in

the amount of toxicity and/or wastegted by a facility?

OYes ONo O Don’t know

E- Medical waste management practices:

|- Safety and occupational health:

28. Which of the following safety items prog@lwithin the hospital with easy access
when needed?
O Masks O Gloves O Safety shoedd Eye glasseEl Overall OOOther

29. Were you exposed to disease or injury adtrebdealing with medical waste?

O Yes O No

30.If the answer is yesin the previous question, what are these proli?ems
0 Needle prick (the no. of times ) O Skin diseases

O Respiratory diseasedd Gastrointestinal diseases Eye diseases
[I- Handling and segregation:
31. Are there clearly defined procedures folemtion and handling of wastes from

specified units in the hospital?

OYes ONo ODon’'t know

32.1s there a waste segregation system in use in @edigpartments or wards?

OYes ONo ODon’t know
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33. Are the waste containers or bags color-coded?
OYes ONo ODon’t know

* If the answer is_Noor don’t know go to question 36

34. Which colors are used? & &

35. Are they always used the way that it is inteffdédYes [ONo ODon’t know

[1I- Collection
36.Are needles and sharps all together being putsinéops boxes?
OYes ONo O I don't use it
» If the answer is Noor don’t use it go to question 40

37. Are the boxes solid? OYes ONo

38. Are they leaking proof? OYes CONo

39. Are they labeled with the international biohazsymbol? [OYes ONo
40.How are the infectious wastes collected in yourpitat?

O With general waste bags O Red bags O Yellow bags

O Other (specify) O I don't use it

41.How are the pathological wastes collected in yaspital?

O With general waste bags ORed bags OYellow bags
O Other (specify) O I don't use it
IV- Storage

42.Are bins, bag holders and temporary storage costsicolor coded?
OYes ONo ODon’t know

43. Are sharps boxes stored near the patient areas?
OYes ONo

44. Are potentially infectious wastes stored near thigepit areas?

OYes ONo
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45. In your work place, medical waste is etin:
O Containers in special roonidGeneral waste containerdDon’t know
46.Are general wastes and infectious waste bags nux&edpt separate?
OMixed OSeparate OODon’t know
V- Transportation
47.Which of the following is used in internal transpof medical waste?
O With general waste bags or containdidSpecial containers or trolleys

O Other (specify) O Idon’t know

48. The workers who transport the medicaste from your work place are:
O Trained workers O Regular workers

O Private sector O Other (specify)

VI- Treatment and disposal

48.Which of the following is available for medical wadreatment in your work
place?

O Incinerator 0O Autoclave 0O Microwave 0O Other (specify)

* What is the method of treatment or disposal usethiofollowing items of medical

waste:(Please put V)

Q. Item With Autoclave | Microwave | Incineration | Landfill | Other | don’t
general (specify) | use it
waste

50 | Infectious

51 | Pathological

52 | Sharps

53 | Chemicals

54 | Pharmaceutical

55 | Radioactive

56 | Pressurized

container

57 | Other(specify)

Thank you

110




Serial No. ( )

Annex 6

MEDICAL WASTE MANAGEMENT CHECKLIST

1- Hospital Name

2- Location: O North O Gaza 0O Middle Zone
Put () mark when appropriate

e 3- Types of Medical Wastes Gener ated:

O Khan Younis O Rafah

Items

Present

Not

present

Comments

I nfections Waste: laboratory cultures; isolation wards

wastes, tissues, and used dressings.

Sharps:. syringes, needles, blades, broken glass.

Pathological Waste (Anatomical Waste): body parts, blood,
placentas, tissues removed surgically or bymsyt@and

other fluids.

Pharmaceutical Waste: any expired drugs or unwanted

drugs.

Radioactive waste: radioactive substances from radiothera

and laboratory work.

Py

Chemical waste: chemicals that are used for cleaning or

diagnostic work.

Pressurized containers. any gas cylinders, cartridges and

aerosol cans that may cause potential harm.

O Heavy metal waste: any unwanted batteries, broken

thermometers or blood pressure gauges.

O Other (SpecCify): ovvvvviiiii e,
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+ Medical Waste | nspection:

ltems Present

Not

present

Comments

4- Legidations:

5- Plan:

6- The following safety items provided within thedpital with easy access when needed:

0 Masks [ Gloves OO Safety shoesd Eye glassed] Ot

hers

7-There are clearly defined procedures for coltgctiand
handling of wastes from specified units in the liasp

8-There is a waste segregation in use in mediqadrti@ent of

wards.

9- The waste containers are color-coded.

10-Syringes and needles are together put into shmryes.

11- Sharps boxes are solid, leak proof and labeled.

12- Sharps waste is contained in sharps contailadsled with
the international biohazard symbol and the word
"BIOHAZARD."

13- Pathological waste is contained in red biohdbags and
labeled with the international biohazard symbol dredword
"BIOHAZARD."

14-Infectious waste is contained in yellow biohazbags anc
labeled with the international biohazard symbol émel word
"BIOHAZARD."

15-Bin, bag holders and temporary storage contsiass color

coded.
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16- Sharps boxes are not stored near the patieas.ar

17-Potentially infectious wastes are not stored tlea patient

areas.

18-General wastes and infectious waste bags ates&pprate.

19-Storage containers are properly labeled with the
international biohazard symbol and the word "BIOHRD."

20- Biohazard waste is stored no longer than 48shou

21- Appropriate warning signs are posted aroundtbeage

area.

22- Garbage outside boxes

23- Needles in the roads

24- Children playing with waste

25- Medical wastes are transported by special auersor

trolleys.

25-On-site treatment of highly infectious wastavsilable.

O Incineration OAutoclaveOMicrowave O Other
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Annex 7

Workers in non-governmental hospitals in Gaza gow&tes according to each hospital's
director, 2009:

Hospital name Medical Central for Obstetric
and Surgery, Public Service
hospital

District Gaza
Hospital director Dr. Awni Al-Aklouk
Medical staff No.
Doctors 32
Nurses 25
Midwives 6
Pharmacists 4
Laboratory technicians 4
X-ray technicians 3
Worker 15
Administrative personnel(directors, secretariesrkd) 14
Total | 103
Hospital name Ahli Arab hospital
District Gaza
Hospital director Sohaila Tarazi
Medical staff No.
Doctors 18
Nurses 41
Midwives 3
Pharmacists 2
Laboratory technicians 5
X-ray technicians 3
Worker 10
Administrative personnel(directors, secretariesrkd) 36
Total | 118
Hospital name Dar Al Salam hospital
District Khan Yunis
Hospital director Mr. Ibrahim Al-Ghlban
Medical staff No.
Doctors 25
Nurses 10
Pharmacists 3
Laboratory technicians 5
X-ray technicians S
Worker 6
Administrative personnel(directors, secretariesrks) 10
Total | 62
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Hospital name

Al Amal hospital

District Khan Yunis
Hospital director Mr. Waeal Meaki
Medical staff No.
Doctors 30
Nurses 29
Pharmacists 4
Laboratory technicians 7
X-ray technicians S
Worker 10
Administrative personnel(directors, secretariesrkd) 26
Total | 111
Hospital name Al Quds hospital (PRCS)
District Gaza
Hospital director Mr. khalid Jouda
Medical staff No.
Doctors 40
Nurses 70
Pharmacists 6
Laboratory technicians 9
X-ray technicians 6
Worker 14
Administrative personnel(directors, secretariesrkd) 61
Total | 206
Hospital name Al Wafa' hospital
District Gaza
Hospital director Mr. Taiseer al-Beltaji
Medical staff No.
Doctors 10
Nurses 51
Pharmacists 3
Laboratory technicians 3
X-ray technicians 1
Worker 7
Administrative personnel(directors, secretariesrks) 10
Total | 85
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Hospital name

Mahdi hospital

District

Gaza

Hospital director

DrMahdi Mahdi

Medical staff

No.

Doctors

Nurses/ Midwives

Midwives

Pharmacists

Laboratory technicians

X-ray technicians

Administrative personnel(directors, secretariestkd)

O|OIO|OIN|~W

Total

Hospital name

Patient's Friend Benevolent

District Gaza
Hospital director Mr. Baker Al-Khzendar
Medical staff No.
Doctors 52
Nurses/ Midwives 29
Pharmacists 4
Laboratory technicians 6
X-ray technicians 4
Health workers 21
Administrative personnel(directors, secretariestkd) 12
Total | 128
Hospital name Al Awda hospital
District North Gaza- Jabalya
Hospital director Mr.Naeal Deyab
Medical staff No.
Doctors 47
Nurses/ Midwives 58
Pharmacists 2
Laboratory technicians 8
X-ray technicians S
Workers 18
Administrative personnel(directors, secretariesrks) 14
Total | 152
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Hospital name

Eyes Specialist hospital,
Public Service

District Gaza
Hospital director Dr. Awni Al-Aklouk
Medical staff No.
Doctors 5
Nurses 4
Optical Specialist 1
Pharmacists 0
Laboratory technicians 0
X-ray technicians 0
Workers 2
Administrative personnel(directors, secretariesrkd) 5
Total | 17
Hospital name Al Hillou hospital
District Gaza
Hospital director Dr. Tharwat Al-Hellou
Medical staff No.
Doctors 3
Nurses 4
Operations technician 3
Pharmacists 2
Laboratory technicians 6
X-ray technicians 0
Workers 2
Administrative personnel(directors, secretariesrkd) 4
Total | 24
Hospital name Yafa hospital
District Middle
Hospital director Mr. Hatim Hussain
Medical staff No.
Doctors 15
Nurses/ Midwives 26
Operations technician 3
Pharmacists 4
Laboratory technicians 5
X-ray technicians 2
Physiotherapy 2
Workers 2
Administrative personnel(directors, secretariesrkd) 10
Total | 74
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Hospital name

Al Kuwait Specialist hospital

District Rafah
Hospital director Mr. Abed Al Latif Al Najedi

Medical staff No.
Doctors 37
Nurses/ Midwives 18
Pharmacists 4
Laboratory technicians 6
X-ray technicians 1
Workers 6
Administrative personnel(directors, secretariesrkd) 8

Total

84

» Total of all non-governmental hospitals workers~ 1171

» Total workers concerned with medical waste: 1020
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Numbers of questionnaires were distributed in hospals wards

Annex 8

Hospital
Department | 2
P = g |8 Total
3 ) s | & %
2 |3 - 8|8 = |g|2 |
o” E|3 |8 |3|x8 |Z |2 |5 |2
e |3 |5|% 2|2 |3 |5 |5|¢
i< | |¥x | |<|<|<|a|a|>
OR 2|1 3|7 6 | 1| 2|3 25
Emergency S 2|1 6|5 3| 2 1 24
Surgery 4 1|4 | 2 |17 3| 61| 4 41
E.N.T. 1 1 2
Orthopedic 1 1
Pediatric 1 1 2
Dermatology 1 1 2
Obstetric 318|321 92| 3] 4 35
Eye 2 1 2 5
ICU 3 3
Clinics 8 | 1 3| 1|1 4 19
Dental 1 1 2 4
Laboratory 23|12 |32 |3|2|1]4 23
Pharmacy 1 1122|112 ]| 3|2 15
X-ray 2 1| 3] 2] 1 1] 2|1 13
Stores 1)1 2
Total 8 120|111 |14 3720|211 |25|20| 21| 22 220
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