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Assessment of Medical Waste Disposal in Governmental
Hospitals in Omdurman Locality, Khartoum State, Sudan 2015
Magdi Abdelsalam Alkhidir
Abstract
Management of medical waste is very important due to its infectious and hazardous nature
that can cause risks on environment and public health. The risks associated with healthcare
waste and its management has gained attention across the world in various events, local and
international forums and summits .This study was aimed to assess the medical waste
disposals in(12) governmental hospitals in Omdurman locality through identification of the
hospitals that follow the proper disposal and handling of medical waste and management as
well. In addition, to determine the health requirement needed for hospital workers .A
descriptive cross sectional study conducted in Omdurman locality with sample size of (383)
medical waste workers in Governmental hospitals. Questionnaires and interviews were the
data collection tools used and SPSS for analysis the data as well. The study found that the
almost of respondents (97.7%) known that medical waste is harmful and can transmitted
diseases, AIDS and HBV. The primary collection methods was bags stated by (79.6%) of
the respondents and 99.5%

of them stated it's classified and sorted according to its

seriousness. Also 69% of the respondents had specific place for medical waste for
storing.89.8% of respondents wear gloves when dealing with medical waste. (50%) of the
respondents were not vaccinated against HBV. The study observed (83%) of the hospitals
did not have incinerator for medical waste treatment. The study recommended for better
management of medical waste proper training needed to the workers, ancillary staff,
patients and everyone involved in the clinical waste management process and vaccinates
the workers against HB.
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تقييم التخلص من النفايات الطبية بالمستشفيات الحكومية محليه أمدرمان والية الخرطوم
السودان2015

مجدى عبد السالم الخضر

ملخص الدراسة
إدارة النفايات الطبية ذات أهمية كبيرة نظرا لطبيعتها المعدية والخطرة التي يمكن أن تسبب مخاطر على البيئة
والصحة العامة  .اكتسبت المخاطر المرتبطة بنفايات الرعاية الصحية وإدارتها اهتماما في جميع أنحاء العالم
في مختلف المناسبات والمحافل المحلية والدولية ومؤتمرات القمة .هدفت الدراسة إلى تقييم التخلص من
النفايات الطبية في عدد ()12من المستشفيات الحكومية في محلية أم درمان من خالل تحديد المستشفيات التي
تتبع التخلص من النفايات الطبية وإدارتها بشكل صحيح .وباإلضافة إلى ذلك ،لتحديد االحتياجات الصحية لعمال
المستشفيات أجريت الدراسة الوصفية المقطعية بالمستشفىات الحكومية بمحليه أمدرمان بين( )383من
العاملين في التخلص من النفايات الطبية النفايات الطبية .وكانت االستبيانات والمقابالت أدوات جمع البيانات
المستخدمة واستخدم  SPSSلتحليل البيانات أيضا.توصلت الدراسة الى أن نسبة ( )٪97.7من المستطلعين
كانوايعرفون أن النفايات الطبية ضارة كما أن نسبة ( )٪27.5يعرفون أن النفايات الطبية ينتقل عن طريقها
بعض األمراض كاإليدز والتهاب الكبد الوبائي .ونسبة ()٪79.6يتمالجمع األولى للنفايات الطبية من قبل
المستطلعين فى األكياس ونسبة ( )٪99.5يصنفون ويفرزون النفايات الطبية وفقا لخطورتها )٪69(،من
المستطلعين ليس لهم مكا ن محدد للنفايات الطبية للتخزين هناك إدارة مختصة بالتخلص النهائي من النفايات
الطبية بالمستشفى ( )%98.8يرتدي قفازات عند التعامل مع النفايات الطبية ( )%50من العمال غير
مطعمينضد مرض التهاب الكبد الوبائي .لوحظت ان ( )%83من المستشفيات ال توجد بها محارق لمعالجة
النفايات الطبيه .اوصت الدراسه بضروره توفير التدريب المناسب للعاملين في الرعاية الصحية والهيئة
المعاونة والمرضى وجميع المعنيين في عملية إدارة النفايات الطبية بشأن ممارسات الفصل المناسبة
والمخاطر المحتملة وتوفير االدوات والمعينات الخاصة بالفرز والتخلص من النفايات الطبية كما اوصت
الدرسة بضرورة تطعيم العمال ضد مرض التهاب الكبد الوبائي.
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INTRODUCTION
1.1. Introduction:
The evaluation of a separate category of medical waste within the municipal
waste stream dates back to the late 1970s, when medical waste including syringes and
bandages were washed up on the Eastern United States coast (Frost,et al.,2009). The
public outcry that followed led to the formation of the United States Medical Waste
Tracking Act (MWTA), which came into force on November 1, 1988 (Holmes,
2009). The risks associated with healthcare waste and its management has gained
attention across the world in various events, local and international forums and
summits.
The Agenda 21 of the United Nations Conference on Environment and
Development (UNCED) in Rio de Janeiro, June 1992 also identified healthcare waste
as being amongst the environmental issues of greatest concern to the global
community. (Cheng et al.,2009) noted that although medical waste presented a
relatively small portion of the total waste in a community; its management is
considered an important issue worldwide. During the past two decades the world
experienced a dramatic increase in the amount of hazardous waste generated. This
period also witnessed a vigorous drive for sustainable development and increased
awareness and concern of the environment (Ketlogetsweet al.,2004).
The growing affluence and increasing population concentrated in urban areas have
increased

t

the

generation

of

all

types

of

waste

including

clinical

waste.(Mbongweetal.,2008) added that in developing countries, high HIV/AIDS
prevalence, high morbidity amongst the general population has resulted in high
hospital admissions and the management of the medical waste generated as a result,
has become a major challenge in most healthcare facilities. Healthcare waste
continues to present an array of challenges, as its generation from healthcare facilities
has greatly increased and healthcare waste management has become a concern. Poor
conduct and inappropriate disposal methods exercised during the handling and
disposal of medical waste is increasing significant hazards and environmental
pollution due the infectious nature of the waste. Access to a clean environment has
been recognized as being essential to the improvement of a healthy and social
1

environment. (Jamu,et.al., 2009).
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1.2. Problem Statement:
The developing countries release significant hazardous and pollutants to the
environment through gas emissions and ash and occasionally through wastewater. A
medical waste incinerator releases such pollutants as particulate matter, heavy metals
(WHO, 2010).In International Community has to date paid little attention to the
growing problem of medical waste around the World, despite the threat it poses to
millions of people and the environment. The report focuses on “the adverse effects
that the unsound management and disposal of Medical Waste may have on the
enjoyment of human rights the replacement of incineration as a disposal method of
hazardous Medical Waste with more Environmentally-friendly and safe methods of
disposal, such as autoclaving (Coker, et al.,2009).
In Sudan General Administration of Curative Medicine at the Ministry of Health,
Khartoum State, stated that there was a lack of peaceful means for the disposal of
medical waste entail disastrous results, and revealed that the number of health
institutions in Khartoum state just above the (5) thousand Foundation, produced daily
nearly 5 tons (Blenkharn,2011).
1.3. Justifications
1. Danger of medical waste on human health and
environment.
2. Lack of healthy disposal of medical waste .

1.4. General Objective
Assessment of Medical Waste Disposal in Governmental Hospitals in Omdurman
Locality-Khartoum State, Sudan-2015
1.4.1. Specific objectives
1. Identify the right situation
disposal.

in governmental hospitals of medical waste

2. Determine the handles of worker collectors in the hospital as a handling and
management of medical waste.
3. Identify the efficiency methods of medical waste disposal.

3

LITEREATURE REVIEW
2.1 Introduction
One of the long standing and most challenging tasks for human beings have been to
live on apiece of land without spoiling it. Hospitals are known for the treatment of
sick persons, and communities seem to be unaware of the adverse effects of the
garbage and filth they generate.
(Sharma ,2007) added that it is ironic that health facilities which provide succor to
the ailing can also generate various types of medical wastes. From time immemorial,
medical facilities have needed to find ways of managing and disposing their waste. In
18th century England and France carters were paid by medical facilities to carry out
and discard waste on the outskirts of towns.
Disposal in open pits became a routine and Benjamin Franklin initiated the first
municipal leaning program in Philadelphia in 1957 (Clarke, 2008). Since then society
has evolved and developed types of clinical waste that cannot be simply be dumped
into a pit (Frost and Sullivan,2009). Moving on to the 20th century, the advent of
complicated diseases and ailments led to more complicated medical waste being
generated, which required more organized methods ofwaste management. Poor
management of medical waste exposes healthcare workers, waste handlers and the
community to infections, toxic effects and injuries in addition to environmental
damages (Prusset al.,1999).

2.2 Nature of clinical waste
(Crick ,2012) defines clinical waste very broadly, as being any solid or liquid that is
used in the diagnosis, treatment or immunization of human beings or animals in
research pertaining thereto, or in the production or testing of biological matter. This
definition includes a number of waste material such as blood soaked bandages, culture
dishes and other glassware, discarded surgical gloves and instruments, discarded
needles and lancets, cultures and stock and removable body organs. Clinical waste is a
type of waste which is commonly generated in medical facilities. (Agumuth,2010)
also defines clinical waste as waste arising from medical, nursing, dental, veterinary,
pharmaceutical or similar investigative, treatment care or research practice.
(Holmes,2009) adds that clinical waste is a healthcare waste that may prove
hazardous to those that come into contact with it. The term clinical waste has often
been used interchangeably with other terms such as medical waste, hospital waste,
4

healthcare waste, biomedical waste or biohazard us waste a round the world. In
Botswana, this waste is generally known as clinical waste, while World Health
Organization (WHO) and other international bodies refer this waste as healthcare
waste, recognizing that not all waste generated from healthcare facilities is clinical
(Mbongweet al.,2008). (Lee et al.,2002) used the term medical waste to deal with all
types of waste produced by healthcare facilities .According to (Agumuth,2010)
clinical waste is a small fraction of urban municipal waste and there should be a
greater consensus on how much of the waste generated is infectious or hazardous.
Infectious hospital waste in turn presents only a small part of total clinical waste
which cannot be ignored. According to (Rappe and Nyregen,2009), large quantities
of clinical wastes are produced every day from a wide range of sources. Most
hazardous and toxic healthcare waste comes from healthcare facilities. Only a small
amount is from domestic or industrial sources.
(Pruss et al,1999) classified sources of medical waste sources according to quantities
produced. Major sources are hospitals and healthcare establishment such as
emergency medical care services, healthcare centers and dispensaries, obstetric and
maternity clinics, out-patient clinics, dialysis centers, first aid posts, hospices and
transfusion centers. Laboratories, research centers dealing with animal research and
testing are also considered as major centers.
According to(Sharma,2007) minor and scattered sources produce some health care
waste in categories similar to hospital waste but their composition is different. Minor
sources include convalescent nursing homes, psychiatric hospitals, disabled persons’
institution and physicians’ office. Non healthcare activities like cosmetic ear- piercing
and tattoo parlor are also minor sources including funeral services, ambulance
services and home treatment (Prusset al.,1999).
(Rappe and Nyregen,2009) highlighted that the composition of medical waste is
often characteristic of the type of source. For example different units within the
healthcare facility generate waste of different characteristics. According to the WHO
between 10% and 25% of waste generated in health facilities is regarded as hazardous
due to its composition. The remaining 75% to 90% poses no risk of infection
transmission, as it is comparable to domestic waste. This mainly comprises waste
produced in the administration and housekeeping sections of the facilities. The WHO
further classifies healthcare waste into two major categories (Prussetal., 1999):
1. Healthcare general waste, which is the proportion of healthcare waste that is not
hazardous and is comparable to household waste.
5

2. Healthcare risk waste, which is the proportion of healthcare waste that is likely to
contain pathogenic organisms in sufficient quantities to cause disease. This waste is
also commonly referred to as clinical waste or biomedical waste in certain quarters
and falls under a general cluster known as hazardous waste.
Healthcare risk waste is further classified into the various other types according to
specific composition (Diazet al.,2008; Clover, 2009):
a) Infectious waste refers to waste which is suspected to contain pathogens, such as
excreta from infected patients and wound dressings.
b) Pathological waste consists of tissues, body parts, human fetuses, blood and body
fluids.
c) Sharps are a category of healthcare waste comprising of items which can cause cuts
and injuries. These include needles, scalpels and broken glass.
d) Chemical waste contains residues of chemicals used in hospitals such as
disinfectants and reagents used in laboratories.
e) Pharmaceutical waste contains remains of pharmaceutical products such as expired
drugs.

6

Figure 2.1 shows how Hossain et al. (2011) classified clinical waste.

2.3 Clinical waste management
Waste management consists of various activities from generation of waste to final
disposal. It involves strategic measures taken in the generation, characterization,
quantification, storage, handling, collection, transportation and disposal of waste. It
also covers managerial, technological and remediation measures involved in the
corrective actions of existing waste practices as well as the continuous plan towards
ensuring sustainable waste management within a locality (Olatoye, 2009).
Samarakoon and Gunawardena,2011) define healthcare waste) and infection
control within a healthcare facility, which helps in controlling nosocomial infections.
According to (Insaet al.,2010) medical waste management includes all the actions
necessary for collection, transportation and treatment of this waste to recover
recyclable or valuable fractions before its final disposal at a landfill or before
incineration. The term waste management usually relates to materials produced by
human activities and the process is generally undertaken to reduce their effect on
health, the environment or aesthetics. According to (Crick ,2012), the process of
waste management comprises key stages which are all very important and
interrelated. These stages include segregation, collection, storage, handling,
transportation, treatment and disposal.
Clinical waste management has become a critical issue and has taken a central place
in national health polices of many countries (Bdouret al.,2007). Unless clinical waste
7

is properly segregated, handled, transported and disposed, it can present risks to the
health and safety of people at work, members of the public and the environment
(Abor, et al., 200. All individuals exposed to improper management of healthcare
waste are potentially at risk of being injured or infected. The most vulnerable groups
include medical staff namely doctors, nurses, sanitary staff and hospital maintenance
personnel. Patients receiving treatment in healthcare facilities, their visitors and the
general public are also at risk of being injured through healthcare waste (Prusset
al.,1999; Chenget al.,2009; Hossainet al, 2011).
Improper waste management can lead to environmental pollution (water, air, soil),
unpleasant smells, can foster the growth and multiplication of insects, rodents,
cockroaches, vermin and may lead to transmission of diseases like typhoid, cholera,
human immunodeficiency virus and hepatitis (B and C), as well as contamination of
underground water table by untreated medical waste landfills (Nemathagaet al.,
2008).
In order to minimize impacts of clinical waste, a proper and workable waste
management system is a pre-requisite in hospitals. The safe management of clinical
waste may be achieved by ensuring care in dealing with clinical waste. Hence it is the
ethical responsibility of management of hospitals and healthcare establishments to
ensure proper medical waste management. This involves the determination of sources,
waste characterization, generation rate, safe handling practices, segregation, storage,
transportation and final disposal (Godduet al., 2007). According
to (Kagonji and Manyela ,2011), effective medical waste management should also
include clear definitions of medical waste and the scope of legislation concerning it,
basic principles to promote the reduction of the amount of waste generated at source
and homogeneous classification of waste and the implementation of environmentally
friendly waste management technologies.

2.4 Clinical waste generation
Clinical waste is generated from various activities performed in healthcare facilities
and these include infectious and non-infectious waste. Infectious or hazardous waste
is a by-product of diagnostic and experimental activities and therapeutic methods such
as surgery, dialysis, labor and delivery, biopsies injections and chemotherapy
(Diazetal.,and Savange etal., 2008). The Generation of healthcare waste different not
only from country to country but also within the country.

8

Figure 2.2 shows the generation rates of medical waste in different countries. Waste
generation depends on numerous factors such as established waste management
methods, type of healthcare establishment, hospital specialization, proportion of
reusable or disposable medical devices employed in healthcare, occupancy rate and
proportion of patients treated on daily basis and the degree of regulation enforcement
at national and local levels, definitions of medical waste, training of medical waste
management and medical waste treatment and disposal policy type.

Figure 2.2: Generation rates of medical waste in different countries

(Nemathagaet al.,2008) also noted that the quantities of medical waste generated also
depend on level of instrumentation at the healthcare facility, number of beds, types of
health services provided, economic, social and cultural status of patience and the
general condition of the area where the hospital is situated. A study in Tanzania
hospitals revealed that hospitals with modern facilities and good services are found to
have higher waste generation rates than the rest. For example Aga Khan one of the
best hospitals in Tanzania was found to have a waste generation rate of
1.3kg/patient/day, and this value was nine times that of Tameka Hospital with
generation rate of 0.15 kg/ patient/day. Aga Khan Hospital was reported to have high
generation rates because it has modern facilities and offers good services (Mato et
al.,1997).Generation rate in developed countries such as Italy, USA and Portugal is
9

greater than the rates found in developing countries such as Thailand, Vietnam, India
and Iran (Diazet al.,2005). The generation rate for Canada and USA were reported to
range from 4.3-5.8 kg per day (Nemathaga et al.,2008). According to (Cheng et al.,
2009) the total amount of medical waste generated from medical establishment is
associated with the type or size of the institution. The generation rate of medical
waste is also dependent on the regulations and economic status of a country with large
variation when expressed as the amount of waste per bed/day or per capita/day. The
number of day care patients has significant effect on waste generation rate (Bdour et
al., 2007). For example (Bdour et al.,2007) reported that due to higher numberof
daycare patients, public healthcare facilities produce larger amount of healthcare
waste than private healthcare facilities. (Patwary et al.,2009) argue that due to the
high numbers of patients care, public hospitals produce more waste than private
hospitals but total waste and proportion of clinical waste per bed is similar in both
public and private hospitals.

2.4.1Clinical waste generation in developing countries
According to(Kagonjiet al.,2011), one of the first and most important steps in
development of risk or cost analysis in the field of medical waste management
involves understanding the generation rates and quantities of materials that need to be
managed.
( Ramokate,2007) noted that in Sub Sahara Africa many countries are still collecting
and establishing data on amount of waste generated per bed, information that is useful
for planning purposes.
(Artiola.,2010) revealed that an average amount of waste generated in developing
countries including India ranges from approximately 1 to 4.5kg per bed per day and
estimates of clinical waste generated can be made from a number of beds in any
facility and an average amount of waste generated per bed. The range varies widely
per bed generation and method of estimate used. (Mbuyi.,2010) also noted that in
Kenya hospitals generate about 1 500 tonnes of clinical waste per year with a mean
generation rate of 0.51 kg per occupied bed per day. In middle and low income
countries, healthcare waste generation is usually lower than in high income countries.
However the range of values for countries of similar income level is probably as wide
in high income countries as in less wealth countries (Prusset al.,1999;
Diazetal.,2005). A Dares Salaam city study conducted by ( Kagonji et al.,2011)
showed that medical waste generation in the surveyed hospitals was 0.3 to 1.8
10

kg/bed/day. However total generation rate differs from one country to another. A
study carried out in Kuwaiti showed that generation rate ranges from 3.65 to 5.4
kg/patient/day (Chenget al., 2009).Botswana generates both domestic and infectious
waste during delivery of healthcare services comparable to waste generated in
developing countries (Jamu etal., 2009). The compositions of such waste include
non-infectious (domestic) waste infectious sharps and non sharps(anatomical body
parts, cultures and stock of infectious agents, blood stained swabs),pharmaceutical,
chemical, radioactive and geno-toxic wastes. The (GoB,2007) estimated that2400
tones of clinical waste are produced per year. Constrained with lack of data, estimates
painted a picture of the amount of waste being generated in public facilities basing on
1995 data to be 5 200.7 tones by end of 2009 (this was likely an underestimate of the
true tonnage of waste to date (Jamu et al., 2009).
According to(Kgosiesele et al., 2010), referral hospitals are major generators of
medical waste in Botswana followed by district hospitals and other levels of
healthcare facilities.
However, exact amounts of waste per each stream are not known because of lack of
data. It estimates that Botswana will produce 19 078.4 metric tones of healthcare
waste, comprising of 13 825 metric tons of domestic waste, 5 200.7 metric tones of
infectious and hazardous waste and 52.6 metric tones of sharps waste by end of 2009.
By2016, healthcare waste metric tonnage would increase to more than 27914.8 metric
tons (20211.5 domestic waste, 7627 infectious waste and 76.2 sharps) (Jamuet al.,
2009). At community level, no data is available for home based care.

2.4.2Clinical waste generation in developed countries
Developed countries generate higher amounts of medical waste than of developing
countries (Nemathagaet al.,2008; Hossainet al.,2011). Data from (WHO,1999) also
revealed that North America produce 7-10kg of healthcare waste per bed/day,
whereas South America produce 3kgof waste per bed/day. This difference was also
found in Europe and Asia. Western Europe produces 3-6kg whereas Eastern Europe
produces 1.4-2kg of waste per day/bed. In Asia, richer countries produce 2.5kg per
bed/day and poor countries produce 1.8-2kg per bed/day (Hossainetal.,2011). From
the available data, it is evident that the amount of healthcare waste generation
depends on the level of economic development of the region. Due to higher level of
economic development, North America produces largest amount of waste (Jang,
2011). This can be attributed to the developed nation’s life style demands,
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consumption of high amount of goods and services which tend to generate large
amounts of waste.

(Abdulla et al..2008) revealed that in a study carried out in Northern Jordan,
hospitals’ waste generation rates ranged from 0.6 to 2.6 kg/bed/day with weighted
average of 0.83kg/bed/day. In the United Kingdom clinical waste generation varies
from 0.6 to 5.9 kg/bed/day with most studies reporting rates of production in the
range 0.3-3.5kg per bed per day. Larger volumes arise from teaching hospitals and
from surgical and maternity departments (Blenkharn, 2011).
(Mbuyi,2010) also revealed that two million tones of medical waste are produced
each year in America. Most of it comes from hospitals and other sources are doctor’s
offices, dental practices, research facilities, laboratories and veterinarian offices.
Companies that manufacture pharmaceuticals also generate high amounts of this
waste. (WHO, 1999) states that approximately 15 percent of medical waste generated
in healthcare facilities is infectious and has the potential to cause harm to people and
environment.

2.5 clinical waste management practices
2.5.1segregation
The United Nation Environmental Program (UNEP) has established that only 10% of
the healthcare waste is considered potentially infectious. The proportion can be
further reduced to 1-5% with proper segregation practiced at the sources
(UNEP,2002). According to (Chenget al.,2009), segregation refers to separation of
waste into designated categories .also defined waste segregation as a process of
dividing garbage and waste products in an effort to reuse and recycle material. In the
context of healthcare facilities it is the first important process in clinical waste
management. The safe management of healthcare waste requires that clinical waste
should be separated from general waste at source of generation for example from all
patient care activity areas, diagnostic service areas, operation theaters, labor rooms
and treatment rooms. Segregation of waste happens at the point of generation so that
it can be sent through the appropriate route for disposal .
The reason being that clinical waste presents greater risks and needs to be handled
with care. Segregation is useful for safe disposal of risk waste. The risk waste is
separated from non risk waste which account for 20% of medical waste (Sim, 2009).
The responsibility of segregation should be with the generator of biomedical waste for
example doctors, nurses, technicians (medical and paramedical personnel).
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Waste segregation is emphasized as a means of ensuring that healthcare risk waste
and healthcare general waste are separated and stored in appropriate containers. This
enables those who handle the containers outside the hospital wards to identify and
treat them appropriately (Prusset al., 1999). Segregation also ensures that the various
classes of healthcare risk waste are placed in their appropriate containers and treated
accordingly. Segregation at source minimize the chances of infection, injury to the
persons who handle waste and lesser amount of waste to be incinerated and is critical
to safe management of healthcare waste segregation of different waste categories is
critically important to enable proper disposal .Without source segregation, hospitals
are forced to dispose general waste along with infectious waste there by resulting in
unwanted disposal costs (Ananthet al.,2010). Segregation does not only help to
reduce the management cost associated with medical waste, but ensures that the
correct pathways are adapted for storage, transportation and ultimate disposal of
medical waste. Moreover, medical waste is also segregated from each other because
certain medical wastes need to be handled, treated and disposed of differently and
appropriately. For instance, sharps/syringes, needles, cartridges, broken glass and any
other contaminated disposal of sharp instruments or items are to be handled
differently. For segregation to work efficiently (Holmes .2009) advises that hospital
staff must be provided with color coded and labeled waste receptacles and sack
holders. These receptacles should be positioned in locations as close to the point of
production as possible and replaced when three quarter full, securely tied and
appropriately labeled.
Failure to separate the various healthcare waste according to the risk they pose, results
in complex stream of waste which is very difficult to manage. Poor segregation
practices defeat the principle of waste minimization, resulting with all types of waste
being disposed together .According to (Weir, 2002), if segregation does not take
place properly, two scenarios which arise have far reaching implications on public
and environmental health. The scenarios are:
1. Healthcare risk waste get mixed up with healthcare general waste. This results in a
situation where the former ends up at landfills and cause injuries to scavengers,
municipal workers, children and the general population.
2. Healthcare general waste subjected to special treatment to disinfect it such as
incineration or autoclaving thereby imposing unnecessary costs on the health system.
Infectious waste requires very expensive treatment before disposal. By all means it
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should only be infectious waste that is subjected to such treatment

2.5.2Handling
Handling procedures of clinical waste follows after waste has been segregated and
placed in plastic bag or rigid containers. According to (Rappe and Nyregen,2009)
handling of medical waste takes place in all the stage and it is through handling that
different groups get into direct contact with the medical waste. Medical waste
operatives and all other people involved with waste handling are to handle it
appropriately with caution bearing in mind the risks that may occur. In order to
prevent injuries from sharps, porters and other operatives are to wear overalls, heavy
duty or industrial gloves and sturdy shoes including goggles and mask for
incineration.
These protective clothing are to be worn when handling, transporting or incinerating
medical waste, according to the (GoB.2007), all cuts abrasion and other injuries
sustained during the handling are to be reported to the Infection Control Officer
(ICO).
Healthcare workers, operatives and all other personnel involved in handling clinical
waste are to be given Hepatitis B vaccination as a means of protection from viral
hepatitis B infection. Personnel responsible for health and safety are to ensure that all
persons including contractor for handling wastes are suitably protected (Prusset al.,
1999).

2.5.3: Sorting
Sorting consists of clearly identifying the various types of waste and how they can be
collected separately. In addition to sorting is a significant stage in waste management,
which concerns all members of staff. Training, regular information and frequent
checking are essential if the sustainability of the system that has been established is to
be guaranteed.
Important thing to know that if non-hazardous material has been placed in a container
for wastes entailing the risk of contamination, that waste must now be considered
hazardous
How to sort waste
The simplest way to identify the different types of waste and to encourage people to
sort them is to collect the various types of waste in separate containers or plastic bags
that are color-coded and/or marked with a symbol (WHO,2005).
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Codification is a color-coded system which define the containers in which waste must
be stored once segregated – for example: yellow or red for infectious waste and black
for non-infectious waste (ICRC, 2011).

2.5.4: Storage
Waste has to be stored before collection and final disposal, and should not
accumulate in corridors, wards or places that are accessible to the general public.
There is a wide range of containers designed to store different types of waste. These
include plastic bags and rigid containers in a variety of sizes. When containers are
full to the required capacity, the waste is removed from the collection points on a 24
hourly basis of its generation. Waste is not supposed to be stored for more than 48
hours (Hassanet al.,2008) and (WHO, 2010).
According to (Pruss, et al.,1999) the place where the hospital waste is kept before
being transported to final disposal sites is termed temporary waste storage. Location
and size of any waste storage depends upon the quantity and type of clinical waste
produced and the frequency of collections. Bulk storage areas should be kept locked
and access to these areas should be limited to personnel responsible for the handling,
transportation, incineration and ultimate disposal of the waste, but kept securely from
wild and domestic animals, birds, rodents and insects by means of a locked wire
mesh cage. All internal and external storage containers are tobe kept clean and
disinfected and they should be easily drained. Disinfectants should be placed in close
proximity to the waste in case a spill occurs.
According to (Pruss, et al. ,1999) and ( Sim,2009), the following are characteristics
of an appropriate area for storage of medical waste:
-

Identified as being for only medical waste

-

Well lit and ventilated area.

-

Away from food preparation or storage area .

-

Vermin free

-

Away from pedestrian and private or public transportation routes

-

Totally enclosed and secure space with only authorized access clearly marked
with warning signs.

-

Has access to first washing facilities

-

Should allow any spillage of contents
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2.5.5: Transportation
As noted by (Insaet al.,2010) medical waste must be transferred from the place
where it is generated to the installations where it will be treated and/or disposed of.
Collection and transportation of medical waste must be carried out by trained
personnel from authorized waste collection companies. Transportation of medical
waste depends on the category of waste.
(Abdulla et al. .2008) reported that at all times transportation of medical waste should
be controlled via a document that shows at least the amount and type of waste, place
of origin of waste and waste collection date, and place of destination.
Where waste is transported within the facility, (Singh,2001) established that all
containers should be covered and labeled as being bio-hazard according to WHO
specifications.( GoB, 2007)added that bags and rigid containers need to be labeled
‘clinical waste’, the place of production indicated and conveyed by red wheelie bins,
trolleys and carts, which are made especially for carrying clinical waste. The
containers to be easily cleaned drained and allow waste to be handled without
difficulty. also state that transportation routes within hospital must be specifically
designated to avoid passage through patient care areas. Separate times should be
dedicated for the transportation of bio-medical waste to minimize chances of it
mixing with general waste. Where waste is transported from the healthcare facilities
to disposal places by respective local authorities or contractors, there has to be a
liaison between waste producers and those responsible for collection and disposal.
Purpose designed vehicles are to be used solely for the transportation of such
waste.(Kunariet al.,2012)

2.5.6Treatment and disposal
Several core technologies are available for treatment of clinical waste. Waste
treatment leads to a decrease in volume, weight, risk of infectivity and organic
compounds in the waste (Prusset.al.,1999). Treatment methods include incineration,
autoclaves and retorts, microwave and disinfection systems (Nemathagaet .al,2008).
It has been found from literature that the most common disposal methods of solid
clinical waste, particularly in developing countries, are dumpsites, controlled landfill,
sanitary landfill and pits (Sharma, 2007).
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According to ( Ananth,et al,2010), different waste categories have to be treated
differently.
Healthcare waste treatment technologies, especially for infectious waste are often
classified into burn and non burn technologies and have their inherent merits,
demerits and application criteria (Hossain,et al.,2011). The most commonly
proclaimed treatment technology for healthcare waste is incineration. Incineration is
considered the gold standard treatment process though there is a trend towards its use
for only the most difficult waste fraction(Blenkharn,2011).
define incineration as the controlled combustion process for reducing solid, liquid or
gaseous waste primarily to carbon dioxide, other gases and relatively non combustible
residue or ash. The gases are released into the atmosphere (through a chimney) and
the residues disposed of in sanitary land fill. The (WHO,2010) suggested incineration
as a viable interim solution especially for developing countries where options for
waste treatment such as autoclaves, shredders or microwaves are limited. A properly
designed and constructed incinerator should completely burn the waste leaving a
minimum amount of residuals in the form of ashes and it should be equipped with
scrubber to trap toxic air pollutants emitted(Nemathaga, et al.,2008).
Environmentalists consider incineration to only change the form of waste, while
retaining the hazards (Mmereki, 2009). Incinerators burn the waste and leave behind
toxic ash and noxious gases that can be harmful air pollutants. These emissions are
claimed to have serious consequences on worker safety, public health and the
environment (Ketlogetswe, et al.,2004).
Healthcare waste incinerators are a leading source of dioxins and mercury in the
environment.
Non burn technologies appear to emit fewer pollutants, are cost effective, compact
and reliable, and avoid secondary pollutants (Jamu,et al.,2009).
Autoclaving of clinical waste is considered as an alternative technology to
incineration, but it is viewed as a more costly method than incineration. Autoclaves
are generally used to treat sharps, items contaminated with blood, residues from
surgery and from isolation wards, bandages, gauzes, linen, gowns and other similar
materials and non-chemical laboratory wastes. However, autoclaving cannot treat a
variety of chemical and hazardous substances such as wastes from chemotherapy
treatment, mercury, volatile and semi volatile organic compounds, radioactive wastes,
and other hazardous chemical wastes(Lee, etal.,2002).
It is not suitable to treat large body parts, animal carcasses, or other large items in an
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autoclave because of their mass and other characteristics, which make it difficult or
time-consuming for the entire material to reach the prescribed temperatures
(Prussetal, 1999).
Open pit dumping is the most common method of clinical waste disposal in
developing countries (Cokeret al.,2009). This is probably because it is less expensive
and no other alternative methods are available at reasonable costs. Though, it is the
least cost option, open dumping has long been recognized as a potential infection
source of public health and environmental pollution hazard (Al-Khatib,et al., 2009).
It is an uncontrolled and inadequate disposal option for clinical waste,since the waste
is accessible to scavengers and animals (Pruss, et al.,1999; Cokeretal., 2009).
Therefore, clinical waste should not be deposited on or around open dumps. This is
because this uncontrolled clinical waste transmits infectious pathogenic microorganisms to the environment either via direct contact through wounds, inhalation, or
ingestion, or indirect contact through the food chain or a pathogenic host species
(Pruss, et al.,1999). Also wind easily blows over the dumped waste, dispersing air
pollutants into nearby communities (Nemathaga, et al.,2008;Coker,et al., 2009).
In general, land filling is also an easy and low cost waste disposal method. However,
if a landfills improperly managed, it raises human health risk and environmental
pollution concern (But, etal.,2008). Land filling is however considered an
unsophisticated disposal method, which requires careful segregation of waste so that
it does not pose significant health effects on public health and the environment
(Visvanathan, 2006). In developing countries, landfills are operated like an open
dump sites. The clinical waste is dumped in the landfill mixed with non-clinical
wastes, and later burned (Nemathaga, et al., 2008). Landfills produce waste products
in three phases during the waste degradation process. These are solid (degraded
waste), liquid (leach ate, which is water polluted with waste), and gas (usually
referred to as landfill gas) (But, et al., 2008).
It can be seen therefore, that land filling is not a safe solution to the treatment of the
clinical waste. This is because landfills can produce harmful gases and contaminate
underground water bodies, as well as wind-blown litter and dust. Landfills also attract
vermin. In addition, landfill disposal of clinical solid waste is often done in low lying
areas of open land, which may be prone to flooding, increasing the possibility of
surface water contamination during the rainy season(Narayana, 2009). The main
potential impacts on health arise from inhaled landfill gas and exposure to
groundwater contaminated by landfill leachate (Williams, 2005).
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Although landfill gas consists mainly of methane and carbon dioxide, it can contain a
large number of other gases at low concentrations, some of which are toxic
(Williams,2005). The major components of landfill gas, methane and carbon dioxide,
areGreenhouse gases (GHGs).
Both gases are major constituents of the world’s problem GHGs; however while
carbon dioxide is readily absorbed for use in photosynthesis, methane is less easily
broken down, and it is considered 20 times more potent as a GHG
(Johannessen,1999)

2.5.7: Training and education
A smooth running of any clinical waste management system requires regular training
programmers. Proper training must be carried out with hospital employees to develop
awareness of health, safety and environmental issues (Kumari, et al.,2012). Staff
members who are involved in handling waste should be provided with training in
handling, segregation, storage and disposal procedures. This group of people should
be provided with protective equipment and should receive certificates of proficiency
after successful completion of appropriate training (Pruss, et al.,1999).
According to(GoB,2007) Staff should be trained in the following:
-

Checking that the stored bags effectively sealed before and after they handle
them.

-

Handling bags by neck and never throwing or drop them. Knowing what to do
if there is an accidental spillage.

-

Reporting accidents and incidents.

-

Making sure that the source and origin of the waste are clearly marked on
the bag.

-

Understanding the risks associated with disposal.

(Abdulla , et al.,2008) reported that 29% of hospitals in Northern Jordan had not
provided training to doctors and other personnel regarding medical waste
management, 57% of the hospitals studied provided limited training for support staff
(maintenance, engineers and cleaning workers). From a survey by (Yong,et al, 2009)
in Nanjing city hospitals in China, the following problematic areas were found in the
field of training: there was lack of sufficient training and education programs for all
hospital staff. In some hospitals training and education was focused on the doctors
and nurses while cleaning workers and technicians did not receive any training(Yong,
et al., 2009). In some of the hospitals, training and education mechanisms had not
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been developed. Further, added that there is lack of effective organization, control and
evaluation of the performance of the training and education programs for medical
waste management. (Coker,et al.,2009) noted that in Ibadan, Nigeria, health
facilities,59% of health workers were not trained in medical waste management. In
Ibadan tertiary hospitals, where some level of training is given, their programs are not
updated. (Askarian, et al.,2004) reported that 60% of hospitals in Iraq provided some
training for cleaners, but newly hired waste management personnel were not trained
properly.

2.6 Clinical waste management practices in developed countries
Waste management practices differ from developed to developing nations, from urban
to rural areas. It is the ethical responsibility of the management of hospitals and
healthcare establishments to have concern for public health. In a study at King George
Hospital in England, (Blenkharn ,2008) observed that staff were handling medical
waste with appropriate health and safety measures using impervious gloves and
mouth masks although they were not aware of potential hazards of the material they
were handling as prescribed in the Biomedical Waste Management and Handling.
(Goddu, et al.,2007)reported that the management of healthcare waste in England is
very stringent.
In USA medical facilities, it was found out that medical waste items were generally
segregated according to respective color coded bags and storage of segregated
healthcare waste was away from the patients and nursing station (Sim, 2009).
(Askarian, et al.,2004) also reported that in New York State health facilities there
were effective training programs and educational plans related to medical waste
management. The waste management in Malaysia was reported to be somehow
efficient and systematic (Artiola, 2010). The Malaysian government’s commitment to
provide an effective and economical means of waste disposal has been achieved
through modern technology and privatization. In Malaysia it was reported that three
private consortiums we recurrently handling the management of clinical waste in 133
government hospitals (Clarke, 2008).
The bulk of the clinical waste is incinerated and the resulting residue is deposited in
landfills.
There are 16 incinerators with capacities ranging from 25 to 500kg in TelukIntan a
town in Perak State in Malaysia (Artiola, 2010). Clinical waste management in
TelukIntan hospital is systematic and efficient with minimal impacts on environment
and safety and health aspects of all the personnel involved in waste handling are also
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adhered to strictly (Clarke, 2008).
In developed countries legislation and good practice guidelines define medical wastes
and state the various possible ways for collection, transportation, storage and disposal
of such waste. Also the best available technologies are used for the development of
alternatives for proper disposal of medical wastes with minimal risks to human health
and the environment (Bdour, et al.,2007).
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2.7 Clinical waste management practices in the developing countries
(Clover,2009) stated that the convectional healthcare waste management approach
based on collection and disposal has to provide efficient and effective services in all
countries. Healthcare waste management systems in many cities, towns and villages
in developing countries cannot cope with increased volume of healthcare waste
generated (Visvanthan,et al.;d Adhikari, 2006). In developing countries medical
waste management has not received sufficient attention; this is because very often
health issues compete for very limited resources (Taghipouret al.,2009). In many
countries hazardous and medical wastes are still handled and disposed oftogether with
domestic wastes thus creating a great health risk to municipal workers, the public and
the environment (Visvanthanet al.,2006; Bdour, et al.,2007). (Aboretal.,2007)
identified the following main problems facing the hospitals in developing countries in
terms of medical waste management:
A. Lack of necessary rules, regulations and instructions on different aspect of
collections and disposal of waste.
B. Mixing of hazardous waste with domestic waste of the
hospital.
C. Failure to quantify the waste generated in reliable records.
D. Failure to use appropriate of colored bags thereby limiting the bags used to
one color for all waste.
E. Absence of a dedicated waste manager and committees responsible for
monitoring medical waste management practices.
F. Lack of education and training on medical waste management.
Some researchers (Bdouret al.,2007; Hassan, et al.,2008; Nemathaga, et al.,
2008;Coker,etal.,2009) argued that successful clinical waste management presents a
challenge in their countries due to insufficient financial investment, lack of awareness
and effective control, lack of trained clinical staff within a waste management
framework. In addition, absence of healthcare waste management guidelines and
legislation in country level and unavailability of suitable treatment and disposal
options further obstruct the waste management effort.
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Assessment studies on medical waste management in developing countries have
detected several problems and defaults such as segregation, handling and storage not
being appropriately conducted. Practices for waste minimization are poor, hazardous
and common waste are mingled and disposed in the open dumps or landfills, waste
incinerators are not equipped with an emission control apparatus, chemical waste is
disposed through the public sewage system and there are no staff training programs
(Moreira et al.,2013). (Mbuyi,2010) added that in developing countries, on-site
incineration, autoclaving and steam disinfection are a few of the processes currently in
use for treating a very small amount of hazardous waste. Clinical waste incinerators
often operate under suboptimal conditions.
A study in Bangladesh (Hassan, et al.,2008) and Egypt (Abd El-Salam, 2010)
revealed that there was no proper systematic management of medical waste except in
a few private healthcare establishments that segregate their infectious waste. Some
cleaners were found to salvage used sharps, saline bags, blood bags and test tubes for
resale or reuse. (Ananth, et al.,2010) noted that in Bangladesh, waste is not
segregated in many hospitals and is disposed off together with municipal solid waste
and that medical waste segregation, recycling and reuse is done by rag pickers. In a
similar research( Agumuth.,2010) discovered that in Bangladesh all types of waste
generated in most urban and rural areas are disposed of by open dumping in either low
depression or high areas. Waste decomposition occurs by means of natural
degradation. Clinical waste is treated in poorly managed incinerators. Sharps are
collected and reused without sterilization.
According to (Hassan et al.,2008) proper medical waste management is a new
phenomenon in healthcare facilities in Dhaka city, Bangladesh. The Government of
Bangladesh developed new and modern approaches in training relevant personnel of
different healthcare establishments to increase awareness on proper in-house
management of medical waste. The government of Bangladesh provided training to
more than 3000 personnel in 185 healthcare facilities and public awareness
programmers for proper management of medical waste (Hassanet al., 2008). The
awareness was essential to solve the problem of reuse of syringes and needle and
other sharps contaminated with human blood or body fluids.
In India, (Holmes,2009) reported that medical waste management in most healthcare
facilities is very poor. Medical waste was observed mixed with general waste, it was
found out that there was no segregation in 27 out of 40 government hospitals surveyed
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and there was usage of some wheel barrows for transportation of all categories of
waste. In a study by (Coker et al.,2009) India an, Nigeria, it was observed that the
secondary and primary healthcare centers do not practice any scientific disposal of
clinical waste; the clinical waste is often mixed with municipal waste. Hospital waste
is often thrown in open garbage dumps or in nearby open dumps. Where waste is
segregated by hospital staff, it is done for the purpose of retrieving useful items. This
gives way to malpractices as waste recycling by rag pickers and possible reuse of used
syringes has become accepted way of life. Hospitals are currently burning waste or
dumping in bins which are transported to unsecured dumps.
(Yong et al.,2009) discovered that of the surveyed hospitals in China, 93.3% provide
training for staff at some point, while 20% of the hospitals had ongoing training and
education. The survey indicated that training programs regarding medical waste
management for doctors, nurses and technicians were limited in Nanjing hospital.
(Birpinar, et al.,2009) also reported that in Istanbul, Turkey, 98% of hospitals
organize courses for their collection personnel and healthcare services organize
training programs regarding medical waste management for doctors, nurses and
technicians; almost 63% of healthcare services organize courses at least once a month,
while31% organize courses at least twice a year.
In Tabriz the largest city in Iran research by (Taghipour,et al.,2009) revealed that
medical waste in state healthcare facilities is poorly managed and there are no suitable
environmental measures available. Medical waste is handled by poorly educated
workers, without sufficient quality control. Medical waste is currently disposed in
municipal dumpsites or burned in onsite incinerators that have operational
maintenance problems.
In many African countries, hazardous and medical wastes are still handled and
disposed together with domestic waste and is collected along with the rest of waste
stream, thus creating a great health risk to municipal workers, the public and the
environment (Abor, 2007). Studies have constantly shown that in the majority of
hospitals there is no segregation of wastes. In hospitals where there is segregation,
medical waste is handled so casually that infectious waste and sharps are dumped
along with waste. Color coded bags are not used due to unavailability, or doctors and
nurses are not aware of the need to segregate waste. 21.7% of surveyed hospitals in
Tanzania receive refuse collection services from private companies engaged in refuse
collection. However the collection services offered by the private companies are
unreliable. Frequency of refuse collection in most hospitals served by the private
24

companies ranges between 2 to 3 times per week. Medical waste should normally be
collected every day due to its hazardous nature. Hospitals which do not receive refuse
collection services have to device their own means of refuse disposal. Common
methods of disposal employed are onsite dumping, open pit dumping (burning and
burying)which account for 70% of the surveyed hospitals. Due to unreliable refuse
collection services, individual hospitals are forced to look for their own means of solid
waste disposal, most of which are inappropriate.(Coker, et al.,2009).
(Kagonji, et al.,,2011) reported that in Tanzania most incinerators are constructed
from cement and sand blocks. Since cement and sand blocks have low temperature
tolerance some of the incinerators have cracked as the material passes through cycles
of heating and cooling. Some hospitals face problems of disposal of ash from the
incinerators. Whereas some hospitals bury the ashes within their premises and others
transport and bury offsite.
(Tsiko,et al.,2012) reported that overall healthcare delivery in Zimbabwe has
significantly deteriorated in terms of quality and patient care, coupled with improper
management of medical waste. At some healthcare facilities, medical waste also finds
its way into large plastic bins outside the hospital, which are meant for domestic
waste. Medical waste including syringes, needles and dirty gloves, are often seen in
domestic bins located at the entrance of accident and emergency sections.
Taru and ( Kuvarega,2005) reported that at Parirenyatwa hospital in Zimbabwe,
medical waste is often disposed together with the rest of other waste streams. Only
2% of medical staff reported separate medical waste from other refuse due to their
experience of the dangers of sharp objects. Majority of healthcare waste is not sorted
before disposal. (Tsiko,et al.,2012) reported that medical waste could go for days
without being collected for incineration mainly due to fuel shortages, which were
crippling services delivery at most medical facilities in Harare. Medical waste brought
for incineration was observed scattered all over the incinerator location. (Taru, et
al.,2005) reported that people who brought the waste for incineration store open the
bins as they scavenged for usable items. The incinerator was reported to be very
inefficient following the collapse of its furnace lining. The diesel pump reported to be
not working and waste was being ignited using paper, (Tsiko,et al.,2012) reported that
incinerators in Harare were overloaded with waste from unauthorized external parties
and rats and flies were a nuisance due to the delayed incineration.
(Coker et al,2009) reported that there was no proper segregation in the Nigerian
healthcare facilities they surveyed. The study team had to implement waste sorting
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and segregation at source by providing coded separate receptacles for each identified
component of medical waste.
The management practices for dealing with medical waste at Ibadan hospital were
ineffective(Coker, et al.,2009). This cut across waste storage, handling, collection,
transportation and disposal practices. Medical waste collected at point of segregation
into metal dustbins, drums, plastic bin, baskets, pans, cartons, buckets or bowls before
transference into larger or final disposal containers. Waste handlers in some
healthcare facilities in Ibadan opt to carry waste containers on their shoulders or with
their bare hands, which indicated possible lack of awareness or training about the
potential risks involved (Coker, et al,2009).
According to(Mokuolu ,2009) waste collection frequency varies between healthcare
facilities and from unit, ward or within each healthcare facility. The enormity of waste
generated by health facilities may have been responsible for a trend in which units
wait to have their bins full before collection or have no definite or regular time of
collection.(Coker,et al.,2009) reported that waste handlers claimed to take anti
tetanus vaccines as a further precaution and were seen right inside temporary waste
depots without being mindful of the hazards of possibly being pierced by syringes and
other sharps.
In Botswana concern has been raised over unsatisfactory clinical waste management.
(Kgosiesele,et al.,2010) reported that in Botswana most hospitals attempt to segregate
clinical waste .Storage of waste and the improper handling is done by staff that often
lacks proper training on waste handling. Disposal of medical waste is unregulated and
dealt with in a haphazard manner. According to (Mbongwe, et al.,2008) in Botswana
waste collection and transportation is limited by inadequate equipment, personnel and
financial resources facing all local authorities.
Hazardous waste and healthcare waste mostly incinerated. Incinerators in Botswana
are located within hospitals and they expose pollutants to the hospital community and
the communities near or around the hospital.
2.8: Potential impacts associated with clinical waste
As more people become sick and seek help from hospitals, clinics and private medical
practitioners, more waste is generated in these facilities. This brings about several
questions in terms of who is affected by this waste, who handles it and how well
prepared are the waste handlers (Mbongweet al., 2008). Infectious or hazardous
hospital waste represents a small part of clinical waste, which contains different kinds
of pathogens that have potential for infection if the waste is not managed properly.
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According to (WHO,2010), the incorrect management of healthcare waste can have
direct impact on communities, individuals working in healthcare facilities, patients
and the natural environment. Health risks associated with clinical waste include
injuries, infection or death, either by inappropriate handling or inadequate disposal at
poorly controlled dumpsites or by inadequate incineration or open burning which may
release dangerous compounds to the environment, pollution of water and air may have
serious repercussion in turn for public health (Abor, 2007).
Infections from healthcare waste to waste handlers can be spread through contact and
then the transfer of contagious diseases to families, friends, neighbors and close
associates can occur.
Infections can also spread through unchecked disposal of contaminated waste water
into the public drains and also via movement from dumpsites to other areas, through
surface and underground movement that is horizontal and vertical transmission of
vector and disease causing agents, which will eventually impact humans, animal and
plants (Olatoye, 2009). According to (GoB,2007) risks to the general public is
secondary and occurs in three ways which are:
a)Accidental exposure from contact with waste at municipal disposal
bins.
b)Exposure to chemical or biological contaminants.
c)Exposure to chemical pollutants like mercury and dioxins from incinerations.
Environmental workers, including ward boys, janitors, municipal workers and rag
pickers along with nurses are the group at most risk from infected clinical waste. They
are at risk because of lack of priority on basic worker safety when dealing with waste
with healthcare facilities and installing end of pipe disposal technologies does little to
minimize their risks. Some of the problems arising from poor collection, storage and
disposal of medical waste include environmental nuisances of foul odors, flies,
cockroaches, rodents and vermin. Diseases like diarrhea, leptospirosis, typhoid and
cholera can be transmitted through mismanagement of medical waste. (Ramokate,
2007).
(Abor,2007) reported that it is estimated that 45% of healthcare waste generated in
KwaZulu, Natali South Africa can not be accounted for indicating that it is being
illegally dumped,buried or burnt some where, thus affecting the people and the
environment.There have been numerous in stances where medical waste has been
dumped in residential areas thus posing serious risks to the community and the
environment. The illegal dumping of medical waste in disadvantaged residential areas
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has resulted in situations where children have been found playing with medical wastes
such as syringes. For example 48 children were treated with Zidovudine(AZT) after
being pricked with needles and ingesting potentially lethal pills they found in a field
in Elsies River in South Africa (Abor, 2007).
(Clover,2009) reported incidents of injuries (10 cases out of 17) due to exposure to
medical waste inside or outside hospital premises in Kabul Medical Centre. Some of
the incidents were hand cuts due to handling of broken glass, injuries by needle and
fingers being permanently damaged as a result. (Clarke,2008) added that sharps
which include syringes and needles, have the highest disease transmission potential
amongst all categories of medical waste. Almost 85%of sharp injuries are caused
between usage and subsequent disposal. (Goddu,et al.,2007) noted that there is strong
epidemiology evidence from Canada, Japan and USA that the main concern of
infectious hospital waste is transmission of HIV virus and hepatitis B and C viruses
through injuries caused by syringes contaminated by human blood.
Incineration of medical waste has also caused much concern. Studies carried out by
(Abor,2007)have pointed out that incinerators have been associated with wide variety
of health problems in South Africa such as disrupting the bodies hormonal, immune
and reproductive system and have caused cancer.
In Afghanistan medical waste was found to pose risks in urban areas
(Agumuth,2010). Waste sites in urban areas across the country are full of medical
waste. (Visvanathan,et al.,2006) reported that medical waste produced in the
healthcare facilities in Kabul and other majorities is not being properly managed and
poses a serious health risk. Medical waste including syringes, soiled dressing, body
parts, diagnostic samples, blood, chemicals, pharmaceuticals and medical devices
were found lying in open rubbish dumps near hospitals (Agumuth, 2010). The study
reported that tones of vaccination waste resulting from an exercise to immunize about
1.6million children against polio between 21 and 23 September, 2008 were thrown
away in the open(Visvanathan,et al.,2006) Kabul municipality expressed that it had
little experience of safe waste disposal and few tools with which to separate and
dispose of medical waste. Afghanistan does not have by laws on safe management of
medical waste, and over60 public and private hospitals in Kabul do not have
incinerators or equipment to deal with the problem (Visvanathan.et al.,2006)
While only 10-25% of healthcare waste is hazardous and may pose hazards and risks
to healthcare workers, many healthcare workers in Botswana are not aware of such
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hazards or associated risks (Mbongwe,et al.,2008). A training need assessment on
healthcare workers carried in 2004 showed that a number of professional personnel in
the healthcare facilities were not familiar with associated risks of healthcare waste.
The well-known type of hazardous waste was sharps in particular used needles. Most
of the healthcare workers were aware of the close association of used needles to risk
of HIV transmission through needle stick injuries (Mbongwe, etal.,2008).
2.9 Acts and legislation on clinical waste management
Policies, laws and guidelines provide a legal framework for the protection of the
environment and public health. There are various laws, guidelines and policies that
have been developed over the years at international, national and facility levels to
protect the public against the adverse health effects of healthcare waste (UNEP,
2002). However, for them to be effective, hospitals need to put in place proper
structures to facilitate their implementation. (Abd El-Salam,2010) noted that these
structures should include measures to ensure that healthcare professionals and other
employees of the hospitals have sufficient knowledge, not only about the existence of
such documents but also about their requirements.They would then be able to engage
in practices that prevent infections and injuries within and outside the hospitals.
Many countries have devised codes of practice and made recommendations for
handling and disposal of medical waste from hospitals. All categories of solid waste
need to be, transported and disposed of in a controlled manner to safeguard public
health and prevent environmental pollution. This can be achieved only by the use of
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En forced code of practice and guidelines forall aspects of handling, storage, transport
and disposal of this waste (Bdour, et al.,2007).
Medical waste is potentially dangerous since it may contain pathogenic agents. As a
result medical waste management requires that institutions take decisions, and
implement a wide range of measures in order to reduce health risks (Insaet al.,2010).
In developed countries, definite rules and regulations exist at national, regional and
hospital level (Abor, 2007). Many European countries have enacted legislation and
good practice guidelines to define, classify and treat medical waste management.
According to (Insa,et al.,2010), 13 of European countries’ regional governments have
adopted regulations concerning medical waste management to guarantee health and
environmental protection. In UK safe disposal of clinical waste has received much
attention over many years. Emphasis is placed mainly on proper handling, segregation
and disposal of healthcare waste, with the implementation of Hazardous Waste
Regulations, 1996(Blenkharn, 2006). There exist a wide array of legislation, codes of
practice and licensing conditions that dictate the standards for operation for both
waste producers and those providing merchant clinical waste disposal (Blenkharn,
2011).
(Blenkharn, 2008) noted that in England the management of medical waste is very
stringent. The main drivers that have resulted in the stringency in medical waste are:
the introduction of the concept of “Duty of Care” under the Environment Protection
Act of 1990, which states that all waste producing organization had an obligation to
ensure safe treatment, carriage and disposal and strict policies governing clinical
waste management. These include the European Union Landfill Directive of 1999
which reduces the amounts of non-biodegradable waste to land fills,Waste
Incineration and Pollution Prevention Control Regulation and the Proximity Principle
and Producer Responsibility, which govern the handling and treatment of medical
waste from arising to final disposal (Sim, 2009). Frost and revealed that America’s
medical waste disposal is regulated by the Resource Conservation and Recovery Act
(RCRA,1976). Most of the regulated medical waste goes to one of the 2400
incinerators in the United States.
According to (Ananth,et al,2010) few Asian countries have integrated healthcare
waste specific polices. Where regulations address healthcare waste, they are either a
subset of other existing regulations or part of the powers vested on departments
related to the issue. Legislation exists in India and Pakistan, while Bangladesh and
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Bhutan use Guidelines in some form and Sri Lanka uses a Draft National Policy.
Countries are moving towards better technology in management of clinical waste.The
Government of India implemented the Biomedical Waste Management and Handling
Rule,1998, which specified that hospital waste management is part of hospital
hygiene and maintenance activities such as collection transportation, treatment,
operation of processing systems and appropriate disposal of waste is liable for
hospital management (Guddu,et al.,2007). The implementation of the Biomedical
Waste Management andHandling rules, 1998also made it mandatory for hospitals,
clinics, other medical institution and veterinary institutions to dispose of biomedical
solid waste (Goddu,etal., 2007) In recognition of the need to protect the public’s
health and environment,(Jamu,etal. ,2009)noted that the Government of Botswana
enacted the Waste Management Act, 1998, Strategy for Waste Management, 1998
and the Clinical Waste Management Code of Practice, 1996. At international level,
Botswana acceded to the Stockholm Convention on Persistent Organic Pollutants and
the Basel Convention on the Control of Trans-boundary Movement of Hazardous
waste.(Waldner,2011) noted that South Africa’s medical waste is currently governed
by a number of pieces of legislation including Hazardous Substance Act, 1983 and
National Waste Management Act, 2008 amongst others. The National Health Act,
2003 and the Hazardous Substance Act,1983 monitor the disposal of medical waste
by hospitals and related centers in South Africa.
According to (Coker,et al.,2009) in Nigeria the management of infectious waste is
normally governed by activates of largely untrained and uneducated waste handlers.
This is reflected by lack of specific policies to address the menace of healthcare
facility waste, some which is deemed hazardous. There is no current formal policy to
regulate the generation and management of medical waste in Nigeria. Waste
management policy in Nigeria is embodied in the National Policy on Environment,
formulated in 1989, and revised in 1999. The act only alludes to hazardous waste and
does not even refer to medical waste (Mokuolo, 2009).
(Tsiko,et al.,2012) also expressed that as in many other developing nations
Zimbabwehas no regulations or systems specifically designed to manage potentially
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hazardous medical waste. (Magadzire,et al.,2006) added that currently Zimbabwean
municipal councils make use of parts of the Public Health Acts. This does not afford
them adequate powers and as a result there are very few instances that have lead to
prosecution of those who are instigating public health hazards through handling and
dumping of medical waste.
2.10 Conclusion
Clinical waste management has become a major health and environmental concern
world wide.The awareness to manage and dispose clinical waste effectively is also on
the rise. Appropriate clinical waste management is a vital requirement as it ensures
protection of human health and the environment. It is therefore, important to
understand that improper clinical waste management may cause adverse health effects
by spreading infections and diseases, leading to environmental problems.(Magadzire,
2006)
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MATERIAL AND METHODS
3. Study design: Descriptive cross sectional study at governmental hospitals in Omdurman
locality .
3.1. Study area:
Omdurman Locality one of the important Localities in Khartoum State due to it is geographical
location. The population of the locality was (5, 130, 88) people in last census in (2008) inhabitants
, composed of different Sudan tribes. Located between latitudes (37 – 31)(36.5 – 32north ) and
between to circle length (11- 15)( 39.5- 16 east) . bordered by Ombada locality from the western ,
Karari locality from the northern , River Nile in the east and white Nile state in the south .The
locality has (12) government hospitals , (31 )government health centers, ( 18 ) private hospitals , (
7 ) private health centers , ( 29 ) family health unite and ( 28 ) organizations center .
3.3. Sample size:
The sample size was taken as total workers of medical waste management in hospitals of
Omdurman. (383 worker), (12) hospitals
3.4 Method of data collection
3 .4 .2 Questionnaire:
Questionnaires was used to collect primary data from all workers of medical waste management
in the government hospital.
3.4.2 Interview with (12) of medical directors and health officers of the government
hospitals.
3.5. Data analysis:
Statistical Package for Social Science (SPSS) version 18.0 was used to present and analyze the
data that was collected. The services of a statistician were sought during this phase of the research
process. The raw data was presented in tables, bar graphs, and pie charts. Microsoft Excel was also
used to produce various graphs. Chi-square used to find out the association and p-value considered
significant at less than 0.05 level.
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RESULTS AND DISCUSSION
Table (1): Socio-demographic characteristics of respondents at Governmental
Hospitals of Omdurman City, 2015
Socio-demographic
characteristics
Age

Education level

Marital status

Response
18-30 years
31-50 years
51-60 years
Total
Illiterate
Khalwa
Primary
Secondary
Total
Single
Married
Divorce
Total

No.
88
282
13
383
162
48
101
72
383
74
292
17
383

%
23.0
73.6
3.4
100.0
42.3
12.5
26.4
18.8
100.0
19.3
76.2
4.4
100.0

Table (1) shows that (73.6% ) of respondents were aged between (31-50) years.
More than (42%) were illiterates and (76.2%) of them were married.
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Fig. (1): Knowledge about the harmful of medical waste at
Governmental Hospital of Omdurman City, 2015

The majority of respondents (97.7%) were known that medical waste is harmful.
workers were aware of the close association of used needles to risk of HIV
transmission through needle stick injuries(Mbongwe et al, 2008) this is positive
indicator
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Fig. (2): Knowledge about whether medical waste transmitted diseases or not

Figure 2 indicates that most of the respondents were known that medical waste
transmitted diseases.
The study indicated that the majority of respondents were known that medical
waste is harmful. The finding indicated that knowledge of respondents were high
despite most of them were illiterates.
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Fig. (3): Knowledge about the diseases transmitted by medical waste at
Governmental Hospital of Omdurman City, 2015
In the fig (3)More than two thirds of the respondents (64.6%) mentioned AIDS and
HBV (27.5%) were from the diseases transmitted by medical waste as shown in
figure 3.
A number of studies have indicated that the inappropriate handling and disposal of
healthcare waste poses health risks to health workers who may be directly exposed
and to people near health facilities, particularly children and scavengers who may
become exposed to infectious wastes and a higher risk of diseases like hepatitis and
HIV/AIDS (Adegbitaet al., 2010; Cokeret al., 2009, PATH, 2009; Oke, 2008).
The World Health Organization estimates that each year there are about 8 to 16
million new cases of Hepatitis B virus(HBV), 2.3 to 4.7 million cases of Hepatitis C
virus (HCV)and 80,000 to 160,000 cases of human immune deficiency virus (HIV)
due to unsafe injections and mostly due to very poor waste management systems
(TownendandCheeseman, 2005). In developing countries like Nigeria, where many
health concerns are competing for limited resources, it is not surprising that the
management of healthcare wastes has received less attention and the priority it
deserves. Unfortunately, practical information on this important aspect of healthcare
management is inadequate and research on the public health implications of
inadequate management of healthcare wastes are few and limited in scope.
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Fig. (4): Distribution of the primary collection of medical waste done
among respondents at Governmental Hospitals of Omdurman City, 2015
In the fig (4) show that Most of primary collection of medical waste done
The present study showed that collection of medical waste done as mentioned by
respondents was bags (79.6%). However the majority of respondents (99.5%) were
classified and sorted medical waste according to its seriousness. According to
World Health Organization (WHO) , approximately 85% or hospital wastes are
actually non-hazardous, 10% are infectious, and around 5% are non-infectious but
hazardous. In the US for example, about 15% of hospital waste are regulated as
infectious waste. In India this could range from 15 to 35% depending on the total
amount of waste generated. In Pakistan about 20% of hospital waste is found to be
potentially infectious or hazardous . The total garbage generation in Dhaka city is
3500 mt per day from which only 5.7 % comes from medical establishment
(Asaduzzaman&Hye, 1997). Around 200 metric tons of hospital wastes are
generated per day in the city of Dhaka, Bangladesh. Of this amount, roughly 20%
is infectious and hazardous (Pruss,et al.,1999).
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Fig. (5): Distribution of medical waste classification and sorted according to its
seriousness among respondents at Governmental Hospital of Omdurman City,
2015
Figure 5 show that almost the majority of respondents (99.5%) were classified and
sorted medical waste according to its seriousness.

The study reveals that almost (99.5%) of the respondent classified and stored
medical waste as serious according to its seriousness.
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Fig. (6): Storing of medical waste after collection among respondents at
Governmental Hospital of Omdurman City, 2015
The current study showed that more than 69% of the respondents had specific
place for medical waste for storing, 15.4% stored inside wards and 14.9% stored
out wards. The finding indicated that the current practice was not adequate.
A number of studies have indicated that the inappropriate handling and disposal of
healthcare waste poses health risks to health workers who may be directly exposed
and to people near health facilities, particularly children and scavengers who may
become exposed to infectious wastes and a higher risk of diseases like hepatitis and
HIV/AIDS. (Adegbitaet al., 2010; Cokeret al., 2009, PATH, 2009; Oke, 2008). The
World Health Organization estimates that each year there are about 8 to 16 million
new cases of Hepatitis B virus(HBV), 2.3 to 4.7 million cases of Hepatitis C virus
(HCV)and 80,000 to 160,000 cases of human immune deficiency virus (HIV) due to
unsafe injections and mostly due to very poor waste management systems
(TownendandCheeseman, 2005). In developing countries like Nigeria, where many
health concerns are competing for limited resources, it is not surprising that the
management of healthcare wastes has received less attention and the priority it
deserves. Unfortunately, practical information on this important aspect of healthcare
management is inadequate and research on the public health implications of
inadequate management of healthcare wastes are few and limited in scope.
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Fig (7): Sorting of medical waste according to specified color of bags at
Governmental Hospital of Omdurman City, 2015
The showed that more than 56% of the respondents they store the medical waste on
red bags and this mean that the worker are knowledgeable with the specified color for
every medical waste .9.9 of the of the respondents they store the medical waste on
white bags and this lead to danger of mix of the medical waste with other Non hazardous waste in the hospital. 28.5 of the of the respondents they store the medical

waste on black bags which is wrong as we know the black bags for storing Non –
hazardous waste so health promotion workshops is needed to enhance awareness of the
worker s regarding that, because the first sorting of the medical waste is crucial process for
transportation and the final treatment processes
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Fig. (8): Responsibility medical waste after collection at Governmental
Hospital of Omdurman City, 2015

Nearly half (48.8%) of the respondents mentioned that there were concerned management of
final disposal of medical waste in the hospital while 34.2% mentioned that the responsibility
of final disposal was waste management in the town and only 17% mentioned that there was
an incineration as shown in figure 7.
The study showed that nearly half (48.8%) of the respondents mentioned that there were
concerned management of final disposal of medical waste in the hospital. However the
waste disposal practice was found to be quite unsafe, and both clinical and non-clinical
wastes were found to be thrown together. There was insufficient awareness of the
magnitude of the medical wastes issue by concerned individuals at different levels from
director or divisional head to tokai (waste pickers). One study (Pruss ,et al.,1999) showed
that the hospital staff including high officials, and waste “haulers” were not aware of the
safe disposal and handling of hospital waste. Laboratory analysis showed severe
contamination of infectious wastes to the environment. Children, adults, and animals all
have the potential to come into contact with these wastes which may pose severe health
risks to them.
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Fig. 9): Ways of medical waste transportation for final disposal at Governmental
Hospital of Omdurman City, 2015
The majority of respondents (74.2%) stated that medical waste was transported to
final disposal by un- cover trucks as shown in figure 8.
The majority of respondents (74.2%) stated that medical waste was transported to
final disposal by un-cover trucks. This may pose a risk for people during air
contamination. The finding contradicted to Singh (2001) established that all
containers should be covered and labeled as being bio-hazard according to WHO
specifications. (GoB 2007)
added that bags and rigid containers need to be labeled ‘clinical waste’, the place
of production indicated and conveyed by red wheelie bins, trolleys and carts,
which are made especially for carrying clinical waste. The study showed that the
only protective clothes and safety measures used by respondents when deal with
medical waste was gloves. Another study indicated that in Ghana indicated that
88%, 84% and 24%) of respondents indicated that they wore gloves on patients,
face masks and protective eye shields routinely when performing invasive
procedures.(Visvanathan et al., 2006).
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Fig. (10): Distribution of the protective clothes and safety
measures used by respondents when they were deals with
medical waste at Governmental Hospital of Omdurman City,
2015
This figures explain the using of protective clothes which final that 89.8% of
Respondent use gloves when handling, transportation or
ingenerating medical waste.
Those accounts for reducing the risk may occur from the medical waste that
because they can prevent the workers from sharps, porter and other operative.
While 3.4 they put masks, 0.5 of respondent wear Apron , 0.3 wear shoes
and 6% of the respondent they don’t take protective clothes which indicate
totally exposed to the risk of medical waste
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Fig. (11): Distribution of workshops about dealing with medical waste
among respondents at Governmental Hospital of Omdurman City, 2015
Figure 10 show that more than half of the respondents (54.3%) had workshop
about dealing with medical waste.
More than half of the respondents (54.3%) had workshop about dealing with
medical waste. Similar survey conducted on Healthy Hospitals Project in Ecuador
indicated that overall training in occupational health and safety was relatively
short, with 35.9% of respondents receiving one hour or less of total training. The
largest proportion of workers receiving more than one hour of training across the
three facilities was for waste disposal (48.2%), infection control (47.9%),hand
hygiene (45.8%), personal protective equipment (36.1%), needle-stick injuries
(33.7%),isolation procedures (24.2%), patient lifting procedures (12.0%), and
violence prevention(5.4%).(Marie-Claude et al., 2010)
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Fig. (12): Distribution of vaccination against HBV among respondents
at Governmental Hospital of Omdurman City, 2015
More than 54% of the respondents were vaccinated against HBV as shown in figure
11.
Regarding vaccination more than 54% of the respondents were vaccinated against
HBV. The rate of vaccination considered high compared to a study conducted by
(Topuridzeetal.,2010) revealed among a total of 297 (91%) of 325 randomly
selected HCWs provided information for the study (124 physicians and 173
nurses). The rate of HBV vaccination coverage was 12% and 54% of respondents
indicated that they would recommend vaccination to other HCWs
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Table (2): Relationship between marital status and when respondents stored the
medical waste after collection

Marital status Single

N
%
N
%
N
%

Married
Divorce

Total

N
%
2

χ =42.4

When do you store the medical waste
after collection?
Specific place
for medical
Out
waste
Inside wards
wards
47
25
2
17.6%
42.4%
3.5%
211
34
47
79.0%
57.6%
82.5%
9
0
8
3.4%
267
100.0%
DF=4

Total
74
19.3%
292
76.2%
17

.0%

14.0%

4.4%

59
100.0%

57
100.0%

383
100.0%

P-value= .000 (significant)

Table (2) shows there was highly relationship between marital status and when
respondents stored the medical waste after collection (p=.000). However those who

were married had more specific space for medical waste (79%), stored out wards
(82.5%) and inside wards (57.6%) compared to others.
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Table (3): Relationship between education level and respondents protective
clothes and safety measures they were used when they deal with medical waste

What is the protective clothes and safety measures
you used when you deal with medical waste?
Education level

Illiterate

Khalwa

Primary

Secondary

Total

2

χ

N

Gloves
141

Masks
4

Apron
1

Shoes
0

Not use
16

Total
162

%

41.0%

30.8%

50.0%

.0%

69.6%

42.3%

N
%

38

4

0

1

5

48

11.0%

30.8%

.0%

100.0%

21.7%

12.5%

N

97

3

0

0

1

101

%

28.2%

23.1%

.0%

.0%

4.3%

26.4%

N

68

2

1

0

1

72

%

19.8%

15.4%

50.0%

.0%

4.3%

18.8%

N

344

13

2

1

23

383

%

100.0%

100.0%

100.0%

=26.5

DF=12

100.0% 100.0%

P-value= .009 (significant)

Table (3) indicates that illiterates respondents were significantly more used
for gloves (42%) compared to other education level (p=.000).
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Interview with Hospitals medical managers:
All managers (n=12) in the surveyed hospitals mentioned that collection and disposal
of medical waste was a great problem in Khartoum state
so we expect from the following explanation about how it is great this problem. Also
they stated that there was a committee concerned of medical waste in the hospitals
which is very good to have this committee and consider strength point for the
management of medical waste. In addition to there is a budget specified for medical
waste management in the hospitals and this addition strength point and very
important. They stated that only the technique exists for medical waste management(
medical waste per bed 2.6 k ,world Bank) was autoclaving so this indicate there gap
in this area of the treatment of the medical waste because the treatment method
include in addition to autoclaves, retorts, microwave, incineration and disinfection
system so shortage of this methods will cause increase volume, weight and risk of
infectivity and organic compounds in the waste. Also all interviewers secured that the
medical waste sorted in color bags according to its seriousness which consider also
good to know that the health staff are knowledgeable about sorting of the medical
waste . No rooms found for central storage of medical waste. The only methods of
disposal found in the hospitals were autoclaving and transporting. A number of 10
(80%) mentioned the medical waste transported via covered trucks. All the
interviewers mentioned there was no vaccination against HBV when compare this
result with what the workers said would find it contradictory because they the study
reveal that 45.7 had received vaccination. All interviewers stated that there was training

on medical waste for healthcare workers in the hospitals when we compare it with
response from the respondents we found we found only half of them attend it such
training. The views of healthcare workers about medical waste disposal programme
evaluation ranged between 60-70%.
The mostly future plan of interviewers opinion was increased the quality and
performance regarding medical waste collection, transportation and disposal;
increased awareness of healthcare workers about the hazards associated with medical
waste and vaccination of healthcare workers against HBV and HCV.
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Interview with health officer:
The interview with health officer revealed that the administration was established
only before only one and half month under the umbrella of ministry of environment
which explain that there are not any department responsible for dealing with such
waste previously that indicate may have better results in future. There were 18
vehicles for transportation only 4 was compliance with metrology and standards, so
this 4 is very small number to cover the entire locality following that will be
accumulation of waste in the all hospital which will account increase the risk. The

interviewers stated that the workers were only (30) on the administration. The final
disposal was done by Sipco Company which sterilizes the medical waste using
autoclave method.
The health officer stated that there a method of transportation of medical waste to the
final disposal and mostly by covered vehicles but sometimes due to lack of trucks
sometimes they rent cars from market not covered so this is very dangerous according
to WHO all containers should be covered so what is going on now in the locality .
There was good coordination between hospitals and the administration of medical
waste especially after the programme followed directly to the Khartoum Supervisory
cleanness Programme.
The administration running to providing hospitals with specific vehicles and
encourage autoclaving of medical waste inside hospital and then transporting to final
disposal. However autoclaves are generally used to treat sharps, items contaminated
with blood, residues from surgery and from isolation wards, bandages, gauzes, linen,
gowns and other similar materials and non-chemical laboratory wastes. However,
autoclaving cannot treat a variety of chemical and hazardous substances such as
wastes from chemotherapy treatment, mercury, volatile and semi volatile organic
compounds, radioactive wastes, and other hazardous chemical wastes
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Conclusion and recommendation

5.1Conclusion
Medical wastes pose a significant impact on health and the environment. There are
not enough information on medical waste management technologies and impacts in
developing countries.
The study show that (79.6%) collection of medical waste in Omdurman governmental
hospitals done by bags .
The majority of the hospitals (99.5%) were classified and sorted medical waste
according to its seriousness.
More than (69% ) of the hospitals had specific place for medical waste for storing.
More than( 56%) of the hospitals store the medical waste on red bags , (28.5) of it
store on black bags which is wrong as we know the black bags for storing Non –
hazardous waste.
Only )%17( of the hospitals management of final deposal of medical waste by
incineration.
The majority of the hospitals (74.2%) stated that medical waste was transported to
final disposal by un-cover trucks.
More than half (54.3%) of responders had workshop about dealing with medical
waste.
Eighty nine point eight percentage of Respondent use gloves when handling medical waste.
More than (54%) of the respondents were vaccinated against HBV.
Add to that there is no existing policy or plan and no systems in place for sustainable
management of HCW. There is thus urgent need to take practical steps aimed at
ensuring the ‘duty of care’ and safeguarding the healthcare workers (PPE) and
environment for current and future generations.
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5.2 Recommendations:
Policy level

Advocacy: MOH should engage higher policy partners such as parliament, religious leaders
in waste disposal activities and advocate for greater participation of community and other
sectors.

Involvement of other sectors: Omdurman locality needs to exert more effort includes all
sectors in waste disposal and empowers other sectors through building their capacity to
address malaria control issues within their sector-specific programs

Interventions level

Proper training should be provided to healthcare workers, ancillary staff, patients and
everyone involved in the clinical waste management process regarding appropriate
segregation practices and potential hazards associated with improper procedures such as
handling without personal protective equipment.

Healthcare facilities managers should ensure that adequate protective clothing is available
and waste handlers wear full protective clothing at all times when handling clinical waste.

Health care facilities should follow up waste collected within their portfolios and check if it
has been appropriately treated and disposed of in order to minimize risks to human health
and environment.

Residuals/ash should be regularly tested for harmful substances that could affect human
health and the environment and disposed appropriately.

Clinics and health posts should have Infection Control Team/committees which include
environmental health experts and waste management experts. This will improve the ability
and effectiveness of the Infection Control Team to carry out its operations.
Health care facilities should insure regular vaccination for the HBV and routine check for
the transmitted diseases by blood
Information with respect to risks involved in healthcare waste management practices have
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to be disseminated to the public or general community.

The MoH should use mass media in sensitizing the general public and raising their
awareness level on environmental risks associated with improper management of medical
waste

Research level

Waste disposal should conduct further assessments for ongoing waste management
experiences within state or other states to provide recommendations for operation.

Study the readiness of other sectors to participate in waste management through capacity
development assessment for all sectors.
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Annex

بسم ﷲ الرحمن الرحيم
جامعه الجزيره
برنامﺞ ماجستير الصحه العامه وصحه البيئه
استبيان عن تقييم التخلص من النفايات الطبيه
بالمسستشفيات الحكوميه بمحليه امدرمان
االستبيان
القسم االول  :معلومات عامه

- 1اﻻﺳﻢ:
- 2اﻟﻌﻤﺮ:
ا– ﻣﻦ  18اﻟﻰ  30ﺳﻨﮫ (

) ب – ﻣﻦ  31اﻟﻰ  50ﺳﻨﮫ ( ) ج – ﻣﻦ  51اﻟﻰ 60ﺳﻨﮫ ( )

 -3اﻟﺘﻌﻠﯿﻢ  :ا – اﻣﻰ ( )  .ب – ﺧﻠﻮه ( )  .ج – اﺑﺘﺪاﺋﻰ د – ﺛﺎﻧﻮى ( )
)  .ج _ ﻣﻄﻠﻖ ( )

-4اﻟﺤﺎﻟﮫ اﻻﺟﺘﻤﺎﻋﯿﮫ :ا – ﻋﺎزب ( ) .ب – ﻣﺘﺰوج (
القسم الﺜانى  - :ﻣﻔﮭﻮم اﻟﻌﻤﺎل اﺗﺠﺎه اﻟﻨﻔﺎﯾﺎت اﻟﻄﺒﯿﮫ

 -5ھﻞ اﻟﻨﻔﺎﯾﺎت اﻟﻄﺒﯿﮫ ﺗﻌﺘﺒﺮ ﺧﻄﺮه  :ا – ﻧﻌﻢ ( )  .ب -ﻻ ( )  .ج -ﻻ اﻋﺮف (
 -6ھﻞ اﻟﻨﻔﺎﯾﺎت اﻟﻄﺒﯿﮫ ﺗﻨﻘﻞ اﻣﺮاض ﺧﻄﯿﺮ :ا – ﻧﻌﻢ (

)  .ب – ﻻ ( )  .ج – ﻻ اﻋﺮف ( )

 – 7ﻣﺎھﻰ اﻻﻣﺮاض اﻟﺘﻰ ﺗﻨﺘﻘﻞ ﻋﻦ طﺮﯾﻖ اﻟﻨﻔﺎﯾﺎت اﻟﻄﺒﯿﮫ  :ا – اﻻﯾﺪز (
ج -اﻟﺘﺘﺎﻧﻮس ( )  .د – اﻟﺘﮭﺎب اﻟﻜﺒﺪ اﻟﻮﺑﺎﺋﻰ (

)

)  .ب -اﻟﻤﻼرﯾﺎ ( )

)  .ه – اﻟﻜﻮﻟﯿﺮا ( )

القسم الﺜالﺚ  - :طﺮق اﻟﺠﻤﻊ واﻟﺘﺨﻠﺺ اﻟﻨﻔﺎﯾﺎت اﻟﻄﺒﯿﮫ :
 -8ﻛﯿﻒ ﯾﺘﻢ اﻟﺠﻤﻊ اﻻوﻟﻰ ﻟﻠﻨﻔﺎﯾﺎت اﻟﻄﺒﯿﮫ ا -اﻛﯿﺎس ( )  .ب -ﺳﻼت ( )  .ج – ﺟﺮادل ( )
 – 9ھﻞ ﯾﺘﻢ ﺗﺼﻨﯿﻒ وﻓﺮز اﻟﻨﻔﺎﯾﺎت اﻟﻄﺒﯿﮫ ﺣﺴﺐ ﺧﻄﻮرﺗﮭﺎ  :ا – ﻧﻌﻢ ( )  .ب – ﻻ ( )
 – 10اذا ﻛﺎﻧﺖ اﻻﺟﺎﺑﮫ ﺑﻨﻌﻢ  :ا – اﻛﯿﺎس ﺣﻤﺮاء (
ج – اﻛﯿﺎس ﺻﻔﺮاء (

)  .د – اﻛﯿﺎس ﺳﻮداء (

)  .ب – اﻛﯿﺎس ﺑﯿﻀﺎء ( )
)
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 -11اﯾﻦ ﺗﺤﻔﻆ اﻟﻨﻔﺎﯾﺎت اﻟﻄﺒﯿﮫ ﺑﻌﺪ ﺟﻤﻌﮭﺎ اﻻوﻟﻰ :
ا – ﻣﻜﺎن ﻣﺨﺼﺺ ﻟﮭﺎ (

)  .ب -داﺧﻞ اﻟﻌﻨﺎﺑﺮ ( )  .ج – ﺧﺎرج اﻟﻌﻨﺎﺑﺮ (

)

 – 12ﻟﻤﻦ ﯾﺘﻢ ﺗﺴﻠﯿﻢ اﻟﻨﻔﺎﯾﺎت اﻟﻄﺒﯿﮫ ﺑﻌﺪ ﺟﻤﻌﮭﺎ اﻻوﻟﻰ :
ا – اﻻداره اﻟﻤﺨﺘﺼﮫ ﻟﻠﺘﺨﻠﺺ اﻟﻨﮭﺎﺋﻰ ﺑﺎﻟﻤﺴﺘﺸﻔﻰ (

)

ب -ﺑﺮﻧﺎﻣﺞ اﻟﻨﻔﺎﯾﺎت ﺑﺎﻟﻤﺪﯾﻨﮫ ( )
ج – اﻟﻤﺤﺮﻗﮫ ( )
 – 13ﻛﯿﻒ ﯾﺘﻢ ﺗﺮﺣﯿﻞ اﻟﻨﻔﺎﯾﺎت اﻟﻄﺒﯿﮫ ﻟﻠﺘﺨﻠﺺ اﻟﻨﮭﺎﺋﻰ :
ا – ﻋﺮﺑﺎت ﻣﺨﺼﺼﮫ ﻟﺬﻟﻚ ( )  .ب -ﻋﺮﺑﺎت ﻣﻜﺸﻮﻓﮫ ( )
القسم الرابع  :اﻟﻤﻼﺑﺲ اﻟﻮاﻗﯿﮫ وادوات اﻟﺴﻼﻣﮫ
 – 14ھﻞ ﺗﺴﺘﺨﺪم اﻟﻤﻼﺑﺲ اﻟﻮاﻗﯿﮫ وادوات اﻟﺴﻼﻣﮫ ﻋﻨﺪ اﻟﺘﻌﺎﻣﻞ ﻣﻊ اﻟﻨﻔﺎﯾﺎت اﻟﻄﺒﯿﮫ :
ا – ﺟﻮﯾﻨﺘﺎت ( )
ه – اﺑﻮات او ﺟﺰم (

 .ب – ﻛﻤﺎﻣﺎت ( ) ج -اﺑﺮوﻻت ( )  .د -ﻧﻈﺎرات
) و – ﻻ اﺳﺘﺨﺪم ( )
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اسئله المقابله مع المدير الطبي:
•هل يﺷكل البرنامﺞ الخاص بالتخلص من النفاياتالطبيالطبيه هاجس بالنسبه لكم؟
.۲هل توجد لجنه بالمستﺷفى الداره النفايات ؟
هل توجد ميزانيه مخصصه من اداره المستﺷفى للتخلص من النفايات الطبيه؟
هل توجد تقنيه مناسبه للتخلص من النفايات الطبيه؟
هل تجمع النفايات في اكياس حسب التدرج اللوني؟
هل توجد غرفه للتخزين المركزي؟
ماهي وسائل التخلص المتوفره؟ حرق  ،دفن،تعقيم ،نقل
عند نقل النفايات خارج المستﺷفى هل يتم نقلها بعربات مﻐلقه؟ هل يوجد أي تطعيم للعاملين ضد
التهاب الكبد الوبائي B؟
هل يوجدتدريب للعاملين على كيفيه التخلص من النفايات الطبيه؟
هل تقومون بتوفير ادوات وقايه ﺷخصيه تقي العاملين من خطوره النفايات الطبيه؟
هل توجد سجالت للتخلص من النفايات ؟
ما رايكم في التخلص من النفايات الطبيه بالمستﺷفى؟
.ما هي خططكم المستقبليه الداره النفايات الطبيه؟
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أسئلة مقابلة مدير
النفايات الطبية



هل تقومون بترحيل النفايات الطبيه للمكب؟



هل يوجد تعاون بينكم واداره المستﺷفى في التخلص من النفايات؟ هل يتم الترحيل بعربات مﻐلقه؟



.كيف تتعاملون مع النفايات الطبيه اﺛناء الترحيل؟ كيف يتم التخلص النهائي للنفايات الطبيه؟



ما رايكم في التخلص من النفايات الطبيه؟



ما هي خططكم المستقبليه للتخلص من النفايات الطبيه؟
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