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TARINEE NAVANUJA : AN APPROPRI,ATE IvTANAGEMENT BY
USING INFECTIOUS WASTE INCINERATOR: A CASE STUDY OF HOSPITAL
UNDER MINISTRY OF PUBLIC HEALTH IN NONTHABURI. TIIESIS
ADVISORS : SUBPHACHAI SUKARAWAN M.S., SIRICHAI CHINATANGKUL
Ph.D., WASIN PLUMCHAREON M. Ed. l2l p. ISBN 974-04-122A-3

The purposes of this research were to study appropriate management of
usage of infectious waste incinerators by medical personnel. Factors under
considerations include: 1) policy,2) appropriate management, 3) budgeting 4)
relationship between personal factors and knowledge, including behavior of general
medical stafl 5) relationship between knowledge and behavior of general medical
staff, 6) pursuit assessment, and, 7) problems and recommendations

The research was conducted as survey research by using in depth-intenriew
for 2 hospital directors and 4 disposal staff dealing with infectious waste. The
questionnaire was administered to 185 general medical staffchosen by the stratified
random sampling method. The data was analyzed by description, percentage and Chi-
square test. The findings were as follows:

The hospital directors need to formalize policy, determine appropriate
management practices and budgets, especially with regard to using infectious waste
incinerators. Most of the general medical staffhad high level of knowledge, but had
occasional lapses in practices and behavior. The relationship between the general

medical staff and knowledge of appropriate management and infectious waste

management training behavior to appropriate managemen! work duration and
infectious waste management training was apparent. Relationship of the general

medical staffs were not found between knowledge on an appropriate management and
work duration The Relationship of the general medical staffs was not found between
knowledge and behavior on an appropriate managemen! with the statistical
significance at 0.05.

Therefore, this research recommends that there is a need to deterrrine and
formatize an appropriate management policy and orient and provide appropriate
management training especially to using infectious waste incinerators for all of medial
personnel. These practices positively correlated with the thesis assumption
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CHAPTER I

INTRODUCTION

1.1 Background of the Research
Wastes refer to remain or by-products from human production and

consumption processes. The disposal of domestic and industrial was to under
environmentally sustainable conditions has become a matter of high priorrty for many
places in Thailan{ especially in Bangkok - the capital city with marked development
and expansion Most of the wastes come from Industrial factories households,
markets, trading areas, and entertainment centers, following the rapid economic and

" population growth. On average, one person generates about 0.8 - 1.0 kilogram of
waste daily. (The Pollution Control Department, 1,999: 219). Meanwhile, the
responsible deportment cannot find lands to zupport waste disposal in the long run, as

well as lack equipment for hygienic gathering and managlng of mounting wastes.
Operation and abandoned waste sites have increasingly developed into source of
serious environmental pollution Without proper waste management, the city will not
only appear untidy but also face various environmental pollution problems, such as

tainted wasted resources, hence an area that cultues and spreads bactqiq and pungent
pollution, which will create health problems and damage pleasant landscape.
Infectious waste is the main cause to pose a grater tlreat, as the medical-related
wastes can cause infection According to the research conducted by Mahidol
University in blood taste of 136 waste collectors of On-nut waste dllposal plant found
6 AIDS victims and 26 Hepatitis B Virus patients. The research also found tbat
children and adults living in slums nearby suffered respiratory diseases. Infection
prevention from the medical and public health services (1995: 11-14) found that
accidents from sharp objects are the main courses of AIDS infection among medical
staff Diseases that can spread tbrough blood are, for example, HIV, Hepatitis B
Virus, Hepatitis C Virus, and Slphilis, etc. Thongh wounds from slass or nedles may
not lead to infection, but the wounds can enhance the risk of infection upon contact
with patients' bloods or secretion

From the report on environmental conditions during 1995-1996 (1997:.314),
infectious wastes collested in Bangkok m1992 stood at2,340 tons and then soared to
2,500 tons in 1994. Information from the Department of Public Cleansing in 1998
(1998: 123) disclosed that infectious wastes that the Bangkok Mehopolitan
Administration collected and disposed from hospitals in FY 1997 were aver4ged3,128
tons a year. The survey of the Pollution Control Department conducted m 1999,
found that infectious wastes in the Bangkok Metropolitan Regron 5,150 tons annually.
That implied to a generation rate of infectious wastes at 0.26 - 0.65 kilogram/bed/day
on average and the volume was likely to increase by 5.5 percent in the previous year.

To increase rapidly in infectious wastes comprise a rise in population,
economic growth, and technological advancement, leading to greater consumption-
The surge in production to upgrade economy and society has distorted balances in the
ecosystem, increase of environmental pollutant. Hospitals have seen more patients. It

)

?

I
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is evident that the spread of infectious diseases through blood and secretion has
climbed, particularly AIDS still can not cure for mankind. Disposable medical
equipment has been employed in order to prevent infection among service recipients
and providers, hence a rise in infectious wastes.

Very important that infectious wastes have been managed properly, correct
and special treatment. The consequent pollution problems would bacteri4 causing
dirty and bad smell.

Therefore, in order to solve problems and achieve well maintenance to reduce
poles of infectious waste and general rubbish and also to reduce elimination and
pollution from burning, the separation of infectious waste must be performed at its
orign. (by Suwanna Teazuwan and colleagues, 1999 : 43)

Infectious waste is a hazardous waste since there was infection in it which
could create epidemic to environment if there is no proper way of management.
Presently, it become a stronger problem along with more nursing places. According to
U.S. EPA advice the proper qystem of eliminating infectious waste is burning by using
infectious waste incinerator for burning infectious waste. This is in conformity with
ihe government policy to prepare budget for all types of hospitals.

The Ministry of Health also foresee the need of infectious waste incinerator
and plan had been issued in Development Plan No.7 Starting from 2536 construction
of infectious waste incinerator (IC system) in government hospitals would be 32.3Yo
and in rural hospitals with infectious waste incinerator 38090yo all in all up to 71.28%.
For central and general hospitals, construction of infectious waste incinerator would be
drived to complete within Plan No.7 also. (Summary of report on development plan
for health No.7 1992-1996) However, by case study, The capacity of the infectious
waste incinerator were low thus created air pollution thus in conformity with case
study on elimination of infuious waste in government hospitals which specified the
problem of usage of incineritor was the annoyance from smoke at 28.57Yo @echa
Ngamnikulchalin, 1994).

These problems came from high humidity and mixed composition of
infectious waste and in practice, ordinary waste incinerator could not be controlled to
burn ttre infectious waste therefore rezulting to creation of smoke / gas out of chimney
to ttre atmosphere. This hazardous mass was dangerous to health and in conformity to
the pollution control limit by the Mnistry of Science & Technology and others zuoh as
carbonmonoxid" g*, hydrogen chloride gas, hydrogen fluoride gas, zulphurdioxide
gas, nytrogenoxide gas and dust.

Normally, burnt in sanitary infectious waste incinerators should not produce
non - hazardous gas but in fact that the infectious waste incinerators were not designed
with eliminating system for gas thus burning created air pollution.

The method for burning in fireplace which is sanitary. Gas / smoke which let
from the smokestaclg it will not have pollution. But in the real, fire-stove is not
designed for system get rid of smoke, gas and then it is the cause ofthe air - pollution.

One thing which can operate to reduce the capacity of gas and reduce the
capacity of ash which remain from burning is the control for the condition about
working of efficient fire - stove and is followed the style which is fixed.

From the detail, can see that the most of problem is the operation which has
not the effectivenesg since the process of collecting transport. and destruction about
the rubbish which contact a disease. This process of separation about the rubbish have
the mistake of personnel which is not understand or realize in the importance off

t

t
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separation bout rubbish which contact a disease out from general rubbish and ignore in
this thing. Then it should have the study about the practice for the first group and have
to touch with the waste - thing which let from the body of the patient and have to
operate about waste - thing. In the first process of operation is the collection and
separation for the rubbish after to use in the activity for treatnent about patient so that
to protect the spread of disease and safe for the person who keep it. If the first process
mistake, it can be the danger for yourself and another person.

Moreover, it has another problems to operate for rubbish which contact a
disease of the hospital and have in Bangkok and circle:

l) Have not the separation for the rubbish which contact a disease out from
another type.

The collection for rubbish which contact a disease, can see that the separation
for rubbish is not good enough. It maybe have the officer who do not know that what
the rubbish which contact a disease is. Then they do not understand that rubbish
which come from the treafinent it will be all rubbish which contact a disease and it is
the cause of the capacity of rubbish which contact a disease in the red bag will

' increase. It has the effect for truck and the method for get rid of rubbish which is not
enough- Pin and the sharp-thing which is sued in the hospital and is fixed for
pasturlize and collect to keep. Can see that the method for keep rubbish is not right
enough and cannot know that the pin which is thrown away, it will be pasturlize. If il
has not pasturlize, it will be the danger for offrcer and the people who involve with.
Moreover, it has the throw about pin and the sharpthing. Then cannot to know that the
hospital will throw rubbish mix in the red bag as burn it because in some week has not
keep the sharp - thing.

2) The control officer lacked of knowledge and experience thus affecting the
burning of waste was not properly complete. The main problem was the smoke which
inhabitants had protested-

3) The management personnel of the hospials did not pay enough attenticm
to the maintenance of infectious

4) The leftover and ash of burnt were left around the nearby area and were
not properly eliminated thus rendering risk of epidemic if the burring was not fully
operated"

5) The constructors lacked of tnowledge and experiences so the constnrction
of infectious waste incinerators did not meet the required standard, furthermore, the
inspector also had limited knowledge thus resulting to poor quality of infectious waste
incinerator (by Panit Manokarrg 1996).

And the researcher founded the problems from the basis survey of the hospitals
wrder the Ministry of Fublic Health in Nonthaburi thus disturbing odors, smoke and
may be cause of infectious waste diseases by various diseases spreading into the
environment and community.

So, the researcher was interested in studying the aptitude on eliminating of
infectious waste by using infectious waste incinerators in thews goverrmrent hospitals
in Nonthaburi. Points of interest cover the level of their knowledge and practices in
infectious waste management; and factors influential to those practices. The study
focuses on problems and impediments to such attempts so as to be a basis in the
development and determine guidelines to enhance the accurate and appropriate
infectious waste management in Pranangklao and Banras-naradoon Hospital.

I
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1.2 Objectives of the Research
1.2.1 To study policy process and budgeting on infectious waste management

in. Pranangklao Hospital and Bamras-naradoon Hospital.
1.2.2 To study personal factors, knowledge, practices and correlation between

personal factors and knowledge practices on infectious waste management by general
medical staff

1,.2.3 To study personal factore, knowledge, practices and correlation between
personal factors knowledge and practices on infectious waste management by
infectious waste disposal staff.

1.2.4 To study problems, impediments and recommendatiorui on infectious
waste management in the hospitals

1.3 Research Questions
1.3.1 How are policy, appropriate management, pursuig assessment, guidelines

to improve, problems, impediments rgcommendations and budgeting on infectious
waste management of hospitat director of hospitals under Ministry of Public Health in
Nonthaburi ?

1.3.2 How are precise, practice, knowledge in protect them selves from
dangerS on infectious waste management include problems and impediments
recommendations of general medical staffdepends on working duration and infectious
waste management haining ?

L.3.3 How are precise, practice, knowledge in protect themselves from
accident on infectious waste management include problems and impediments
recommendations on infectious waste disposal staff of hospitals under Ministry of
Public Health inNonthaburi ?

1.4 Research Hypothesis
l:4.1 Knowledge on infectious waste management of general medical staff

depend on work duration
1.4.2 Knowledge on infectious waste management of general medical staff

depend on infectious waste management training
1.4.3 Practice on infectious waste man4gement of general medical staff

depend on work duration.
1.4.4 Practice on infectious waste 6anagement of general medical staff

depend on infectious waste management training
1.4.5 Practice on infectious waste management ofgeneral medical staffhinge

on knowledge on infectious waste management

D

t
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1.6 Scope of the Research
' 1.6.1 This case study was implemented to search the performance concerning
the eliminating of infectious waste in the hospitals whereby selection the hospitals
with 500 occupant beds up under the supervision of the Mnistry of Health, are
Pranangklao Hospital and Bamras-naradoon Hospital. However, this case study would
not include the Srithanya Hospital which also had more than 500 b€ds because the
information gained mfght not clear and incorrect. Since the occupants in this hospital
were physically ill, they would not be moved for namsly at Pranangklao Hospital and
Bamras-naradoon Hospital. Therefore, it was not necessary to carry the case study at
Srithanya Hospital.

1.6.2 Yuiables employed in the study are listed below ;
1.6.2.1 Independent variables

- Work duration
- Infectious waste management taining

1.6.2.2 Dependent variables
- Knowledge on infectious waste management
- Practice on infectious waste management

1.7 Definitions of the Research' 
In order to rmderstand the meaning of the specific words ufiich used in this

study. The following terms were stated as follow ;
1.7.1 'An appropriate management on infectious waste" means cooperation

with management personnel and staff interns of infectious waste management in
hospital or infectious waste committee to set policy and planning by manage
organization to follow policy and fine staffplan to practice, pursuit and assessment for
high efficiency and cooprate manage system and manage budgeting on infectious
waste man4gement in hospital.

1.7.2'Y;nowledge" means the remember included understanding in actual,
axiom and various information, as well as disposing and management on infectious
waste in hospital

1.7.3 "Practice" means frequency of action and infectious waste disposal staff
on infectious waste management.

t
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1.7.4 'Hospital Director" means responded person in policy - setting or
hospital vice - director who has assigned duty on infectious waste management.

1.7.5 "General medical staff' means chief of wards, chief of laboratories,

nurses, assistant nurses, medical technologists, scientists, clerks of science.

1.7.6 'Infectious waste disposal staff' means workers who sort, collect,
moving anddisposal infectious waste in hospital

1.7.7 "Hospital under the Ministry of Public Health in Nonthaburi" means

place where ilt people stay and have treafrnent which should cure them capacity more
than 500 beds under Ministry of Public Health in Nonthaburi : Pranangklao Hospital
and Bamras-naradoon Hospital.

1.7.8 *Work duration" means the number of year that Hospital Director,
Medical Personnel and Infectious waste disposal staffwork in the hospital

t-7.9 "Infectious waste management training" means acknowledgement and
application of policy and measure on sorting, collecting moving as well as disposing
and man4gement on infectious waste in hospital.

1.7.10 "Infectious waste" means materials or parts resulted from procedures
-in medical keatuen! examination, vaccination, laboratory testing of human beings
and animal,'that is likely to or may cause diseases. Sharp equipment used with
patients is also included in this category.

1.7.1,1, "Infectious waste incinerator" means Infectious waste incinerator in
type of the office of Environmental Health or the other types have same efficiency or
higher with a safety procedure and a system for the treatrrent of air pollution
emissions, especially when burning waste containing sulfur and chlorine, are required

1.8 Expected Results of the Research
Research output will monitor as follows ;
1.8.1 An appropriate management pohcy andbudgeting on infectious

waste in the hospital
1.8.2 Knowledge and practices of general medical staffand infectious

waste disposal staffin the hospital
1.8.3 To serve as basis for formulation of an appropriate infectious waste

management guidelines, in turn enhancing accurate and appropriate knowledge and
practices of general medical staffand infectious waste disposal staff.

1.8.4 To improve the Practicability and grve more knowledge of infectious
waste incinerator to general medical staffand infectious waste disposal stafffor high
efficiency infectious waste incinerator can be.

I
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CIIAPTER TI

LITERATT]RE REVIEW

This paper, the researcher has reviewed related documents, textbooks and

research papers, as follow:
2.1 Meaning and Concepts of knowledge
2.2 Meaning and Concepts of practice

2.3 Meaning and Knowledge in infectious waste
2.4 Meaningand Knowledge in infectious waste management

2.5 Ifuowledge in infectious waste incinerator
2.6 Public Health Act,B.E.1992
2.7 Research papers

2.1 Concepts of Knowledge
2.1.1 Definitions of Knowledge

According to tle Dictionary of Education by Good (Goo( 1973:325)
and the Lexion Webster Dictionary Encyclopedia Edition by Smith (Smith, 1,997:
531), definition of knowledge can be sumarized as things related with frcts, truth,
rules and strucfirre, resulted from study or research. Knowledge of places, things or
person can be attnbutable to observations, experiences, reports, or other information
that human acquires or compiles fiom experiences. A genuine realizatiou of those
knowledge takes times.

Bloom and others (Bloom, et al l97l :271) defined knowledge as the
recollection of irnmediate or general iszues, methods, procedures, or sifuations, with
focus onmemory.

Praphapen Suwan (1977 : l0) defined that knowledge is an initial
practice that leamer memorizes, either tbrough practicing, seeing, hearing, or
memorizing. Ifuowledge in this reqpect covers knowledge on definitions, meanings,
frcts. theories, rules, sEuctures, and solutions to problem, for exanrple.

Thawatchai Chaiiirachayakul (1984 : 45) defined knowledge as
learning which centers on memorization and recollection of views, objects, and
events. Memory begins with independent things that are easy to remember up to
difficult, complex, and connected iszues.

In this research, the researcher defines knowledge of medical personnel
on infectious waste management as the realization of events, facts, regulations and
other ffirmation that medical personnel acquire, regarding sorting, compiling,
transferring, and disposing of infectious wastes in hosprtal, as well as knowledge
about the problem and effects of infectious wastes on the environment.

2.12 LevelofKnowledge
Bloom and others @loom and others as referred by Sunan Sonkodum

1982..24) has classified cognitive dsmain in 6 levels from simple to difrcult, as

t
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t follows;
l- Knowledge is a brain capability to maintain or preserve stories

that a person conceives in the brain.
2- Comprehension is an ability to communicate an intention to others

and to notice desire ofothers.
3' Application is an ability to successfully apply knowledge, memories

and understanding to solve new emerging problems.
+ fnalysil is an ability to consider issue by separating it into its parts.
5- Synthesis is an ability to combine parts into a whole story as well as

ability to examine issue in all angles and then and arrange a new structure so that the
new outcome will be ofgreater efficiency.

6- Evaluation is an ability to assess values by using the set criteria and
standard.

2.1.3 Measurement of Knowledge
' A measurement of knowledge is to measure capability of braiq

concerning recollection of memories on things that a p.rroo has experienced,
perceived or memorized. This knowledge is the initial -d .ioi-,r- caiability of
human beings. As knowledge is e4pressions of brain capability in memorizing; the
measurement of knowledge thus applies recollec{ion methods, using a number of
questions, as follows; (Naowarat Satienpagironkorq l99g : 13 - 15)

l. Knowledge of vocabularies and definitions. The questions ask
about vocabularies or phrases us in certain zubjects, the general or rp""ifi. meanings,
and characteristics of things, for example. Questio^ on definitions o. meanings oi
slgls, pictures, abbreviationr, o, symbols in each subject belong to this category.

2- Knowledge of rules and facts. The questions concern with 6rmulas,
regulations, truths, facts, stories, main themes or contents, proved or approved
according to the subjects.

3. Operational knowledge. The questions about origins of storieq
events, or written,:tt; regulations operational procedures; as well aslrocedures and
r-net!9ds employed in studying examining or criticizing so as to reach a final
decision of certain things. These questions aim to .L**. that a person can
memorize procedures and operations of certain thing not to actualiy practice
zuch activity. Questions on operational knowledge can bl broken into ; parts, as
follows;

3-l Knowledge of regulations. The question focus on traditional
practices, such as formats of letters or financing u.*rntr; structures of poems; map
and document; conversation regulation; and formats of various documents and
reports.

3-2 Knowledge of procedures and priorities. The questions center
on movementq trendq development or deterioration of events by times; lists of
events; and steps that event has developed.

3-3 Knowledge of criteria. The questions ask how a person can
memorized regulations in determining facts. That is the most appropriate criteria or

t
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standard to judge or examine certain particular stories, such as what would be an
appropriate criteria to o<amine frcts, opinions, qualifications and practices?

3.4 I(nowledge on methods or procedures. The questions ask about

technique or practices in acquiring a particular outcome; and processes and steps to
prove or seek the right procedures. Example is how to compile information or what

actions should be taken to achieve certain things.

4. Core knowledge of the story. This memory is the primary goal of
learning. The questions mqrsure main concepts of particular subject that shrdents can
remember; as well as students' ability to compiles and summarizes a number of frcts
of the lesson into key point. The question come in 2 t1pes, as discussed below;

4.1 Knowledge of main concepts and details ofthe zubject. The questions
aim to measure core concepts of certain subjects. Examples include questions asking a
person to relate a phenomenon to theories, to describe the appropriate development of
event, and to find correlation between component ofthe zubject.

4.2 Knowledge of the theory and structure. The questions measure a
person's ability to memorize or summarize issues in correlation with theories or
principles. That is to measure ability to qmthesize knowledge from all school or
sources so as to explain naflral phenomenon or daily surrormdiqgs.

2.1.4 Knowledge Measuring Ibols
There are many knowledge measuring tools. Each tool zuits to measure

different kinds of knowledge. This paper will discuss the most popular toof ie. a test
(Boontham Kifpredaborisuthilg8S: 2l-25). A test or an exam is regarded as

stimilant, ie. arousing test takers to their reE onses through certain actions, such as

speaking, writing, acting, so as to notice or come up with numbrs that can represent
level ofqualifications ofthat person. there are 3 forms oftest, namely

1. Oral test, or the so-called interview, is to examine responses in
words betnreen the tester and test taker directly.

2. Written test coryrises;
2.1 An essay test requires a person to explain, narrate, or criticize

topics abut particular knowledge.
2.2 A limited-answer test demands

compare texts or details. This test has 4 formats:
blaok, pairing, and multiple-choice.

3. A practical test does not require a
writing, but to actually perform"

In this research, the researcher opted for the
knowledge.

a test taker to consider and
right-wrong aDriwer, fill in the

percon to response in words or

limited-answer test to measure

I
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2.2 Concepts of Practice

LiteratureReview/ 10

Socrates liked to work with students. His approach essentially consisted
of leading them through a series of questions in order to promote critical thinking. On
one occasiorq the philosopher purportediy lead a group of students to a difficult
conclusion through his Socratic method. Socrates then pointed out that, since he had
reported no facts, the sfudents must have known the conclusion all along.

Socrates is not generally associated with constructivist philosophy.
Nonetheless, this anecdote highlights the fact that discussions which link
epistemology and learning have been taking place for thousands of years. From the
perspective of psychology, epistemolory considers the genesis and the nature of
knowledge and includes learning (Emest, 1995). Knowledge, its natrue and how we
come to know, are essential considerations for constructivists. Von Glasersfeld
describes constructivism as a "theory of knowledge with roots in philosophy,

-pqychology and cybernetics" (p.162). In the constructivist perspective, knowledge is
constructed by the individual through his interactions with his environment.

How we perceive knowledge and the process of coming to know provides the basis
for educational practice. If we believe that learners passively receive information then
priority in instruction will be on knowledge transmission. If on the other hand, we
believe that leanrers actively construct knowledge in their attempts to make sense of
their world then learning will likely emphasize the development of meaning and
understanding. Constructivists generally claim that knowledge is not discovered and
that the ideas teachers teach do not correspond to an objective realrty.

while the preceding provide a seemingly simple explanation of
constructivism and its relation to educational practice, the pages in this site will
illustate that the linkbetween the philosophy, on one han4 and educational practice,
on the o&er, is quite tenuous. Moving from theory to practice always presents
challenges, be it in education or in any other domain When there are multiple brands
of the theory, the task becomes that much more demanding. Although ttrere are those
wtto will argue that conskuctivism does not provide a model for implementation,
numerous researchers, educators and authors axe actively engaged in using
constructivist principles to design and implement new learning environments.
Technology is increasingly being touted as an optimal medium for the application of
constnrctivist principles to leaming. Numerous online environments and technology-
based projeots are showing that theory can effectively guide educational practice.

The aim of this site is to highlight some of these attempts at integrating constructivist
characteristics into the practice of teaching and learning. The site begins with a
discussion of constnrctivist epistemology and learning theory. Following this
discussioq a sunmary of characteristics of constructivist learning and teaching will
be presented. The surnmary of characteristics will be used to compile a constructivist
checklist. The checHist will then be applied to five educational projects and
environments to observe the way in which constructivist epistemology and theory of
learning can be accommodated in educational practice.

t
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Socrates is now online. That is to say that there are various World Wide Web sites that

featgre his discussions and lecfires as reported by Plato. Ironically, his approach led

to his downfall since the self-doubt that individuals experienced after conversing with
him finally led the Athenian assembly to vote to put him to deatb- Today, Socrates is

not only widely quoted and well known, but his questioning approach is often hailed

asi an effective teaching technique. Were he present today, he would likely show an

interest in constructivisq no doubt recognizing in it some similarities with his own
philosophy.

The study of practice on an appropriate on infectious waste management

consists of levels of practice . From the measurement methods, the researcher decided

to employ the practice study with questionnaire and indepth-interview

2.3 Knowledge an Infectious Waste
According to the Ministry of Public Health's order No. 18411995 defined

infectious wastes asi wastes resulted from procedures of medical treatnrents,
examinations, vaccinations, laboratory testing on human beings and animals, that ue
likely to or may cause diseases.

1. Materials, remains or parts of human beings and animal from operations,
autopsies, laboratory testing on infectious diseases conducted s1 animals; as well as

contacted materials resulted from zuch acts.
2. Materials used in medical services, services, such as gauze, clothes, and

rubber tubes, etc. that contact or rnay contact with blood or blood compositiom, e.g.
blood cells; blood products; or liquid from the body, such as urine, saliva, lym,ph, and
pus, etc.

3. Sharp objects used in-activities, zuch as blazes, needle syringes, glass

tubes, glass containers, and slides, which are used in medical services, and
ahratories.

4. Bacteria and gelatin culture; lab and o<amination equipment with direct or
indirect contacts with Mcro-organism, such as bio materials, gelatin culture, used
culture plate, as well as equipment for bacteria transfers or mixes.

5. Vaccines made from living germs and containers, such as Tuberculosis,
German measles, Munrps, and Typhoid vaccines.

6. Wastes fiom severe infectious room, zuch as a separate room for severe
infectious patients that require particular carg and the hazardous infectious disease
labs.

23.1 Origins of Waste frrom Ilospital
There are 3 main origins, are
l. Hospital buildings for medical services and treatments of patients,

zuch as pediatric, medicine, obstetrics and g;mecology, surgery, ard male-female in-
patient buildings, etc.

2. Kitchen and canteen
3. Staffwards
Conditions causing wastes in the hospital can be classifie4 as follows;

t
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For example, plastic bag
paper, glass,

clottres, food leftover.

For example, guvze,

cottorl drugpackages,
drug labels, glass tubes,

needles, saline tube,

satine bag and other sharP

equipment

Literature Rwiew / 12

'Hazardous wastes

For examplq invalid drugs,

chemical substances, broken

thermometer, and radioactive

wastes

For example, wastes from
operation roorrs, bacteria culture

roorns, laboratories, autopsy

roonrs, and infectious Patients'
rooms

i 1. Normat wastes are wastes from offices, residences, and wards of

hospital staff residences, which are generated in daily lives similar to wastes from

other communities or wards. Those are plastic bags, papers, clothes, foods, woods'

tree branches, etc.

2. Infectious wastes from hospital buildings. They are normally

materials from medical treatments or laboratory testing on disease identification'

There are 2 types of infectious wastes, namely;

2.1 wastes that originat.a i" hospital are medical equipment for

treatment of patient suffered from non-communicable disease, such as from first aid

room; or pati;nts from accidents. Examples are roll garwe, cottons, drug packages'

glass tubes, needles, saline tube, saline bag'

2.2 Wastes from treatments of infectious patients, as well as part of

the boy or internal organs rezulted from operation Included in this category is wastes

from autopsy room aid bacteria culture tooo,. Liquid waste requires special disposal

method.
. 3. Hazardous wastes are wastes that require similar disposal methods

as industriat wastes. Examples are invalid drugs, drug containers, other chemicals'

mercury from broken thermometer, radioactive wastes from x-ray and wastes from

patients received ray treatment-

Figure 1 Types and characteristics ofwastes from hospital

+
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2.4 Knowledge in Infectious \ilaste Management
Infectious waste control by chief and prevent any dangers spread from

infectious wastes. It is regarded as responsibility of the origins, i.e. hospitals and

clinics, to pay attention to and be careful with infectious wastes, as well as to abide

by relevant regulations. Operations can be broaden into the following steps;

- Collection
- Transportation
- Disposal

Collection
1. Infectious wastes according to the above definition should be sorted from

other wastes.
The collection should be conducted at the origin Collection and sorting

should not be done afterward asi germs can easily spread out.
2. Appropriate characteristics of infectious waste containers are described

below:
2.1 Infectious waste b4g

2.1.1 The bag should be of appropriateness and exceptional quality,

e.g. plasic bags that can sustain heavy weight and resist chemical substances. The
bags should be tough and water-resistance, without any leakage.

2.1.2 A color of the bag should be obvious, usually red. It is
imperative to have a special waming sign, such as "Dangerous infectious wastes"
print and a qrmbol like crossing bones under a skull.

2:.1.3 The bag should vary in sizes with enough capacrty to contain
infectious wastes ofno more than one day.

2.1.4 Infectious wastes should take up three-fourths of the bag. 'The

bag should be fastened with shong robs that can sustain a pierce by hard plastic,
paper, metal, etc.

2.2 Boxes or containers to hold sharp infectious wastes, such as needles,

knifes, and glasses should made from materials sEong enough to resist a pierce by
hard plasic, p4ptr, metaf etc.

2.2.1 The materials made should be durable and strong.
2.2.2 A lid of the box or container should be sealed and can prevent

liquid from leaking. The box or container should be easily carried with no contact
with infectious wastes therein

2.2.3 The color of the container should be obvious, usually red or
black. It is crucial to have a special warning sing, such as print indicating "Dangerous
infectious waste", "do not reuse", or'oDo not open", and a s5ambl like crossing bones

under a skull
2.3 Liquid infectious wastes, zuch as spufrrm and blood, should be stored

in a bottle or container with coil lid.

Transportation. Large hospital comprises many origins ofinfectious wastes.

o
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The transfers of infectious wastes to storage building for transportation to disposal
sites should be systematic. The collection times and transfer routes, for example,
should be widely known

Factors related to infectious waste transportation and compilation are,
namely;

1. Caxt for transfening infectious wastes
2. Infectious waste carrier
3. Infectious waste storage building
4. Transfer methods

1. Cart for lhansfering Infectious Wastes should be used to transfer
infectious wastes only. Characteristics ofthe cart are, as follows;

1.1 The cart should made from smooth, sfong, rust-free, water-resistant
materials withno leakage at seam.

1.2 The cart should be cleaned easily, without any unreachable corner.
1.3 The cart should have a floor drain, which can be closed urhen in use

and open only for cleaning purpose.
1.4 The wall of the cart should be thick. The cart should have a lid to

avoid leakage and prevent animals or insects entering.

2. Infectious Waste Carrier is a staff responsible for carrying infectious
wastes from various units to a waste storage building. They should be trahed to
follow the procedures summarized below.

2.1 E)Gmine that a waste bag has no leakage and strongly fastened.
2.ZHold and put down waste bags with care.
2.3 Hold the bag at the top, not to embrace it.
2.4[lardle frIlen wastes correctly.
2.5 Dress properly with thick gloves, aprons, and rubber boots when on

duty.
2.6 Cleaathe infectious waste cart correctly.
2.7 After duty, they should take offthe gloves, aprons and boots. Fut them

on antiseptic solution (0.5% Sodfurmhypocblorite solution for 30 minutes) before
washed as normal Take a bath irnmediately after daily work.

3. \ilaste Storage Building of a hoqpital should have the following
charactoistics;

3.1 The storage building should b located further away from other
buildings and close to a chamber, ifany.

3.2 The size should be big enot'gh to store infectious wastes for at least2
days. The wall should be smooth and water-resistant. The floor should be lifted to
allow water to drain and prevent still water.

3.3 V/indows and ventilation chaonels rmder roof should have mosquito
net.

3.4 The entrance and exit doors should h separated. The door should be
wide enough for a waste cart to enter. It should be a swing door and must by locked
at all time, except when the cart enters and exit.

a
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3.5 The space for cleaning a waste cart should be close to the exit door.

4. Thansfer Methods of infectious wastes in hosprtal waste carriers should

wear thick gloves, aprons, and rubber boots when on duty.

4.1 Collection should be conducted twice daily in accordance withthe set

schedule.
4.2 Transfer route ofinfectious wastes should be clearly deterrrined and

widely acknowledged in a hospital.
4.3 Infectious waste bag should be carried at the top with care. No

throwing or dragging the bag.

4.4 When the cart is full with infectious waste bags or the collection is
completed, the cart should h pushed to a storage house immediately without any

stops.
4.5 When reaching a storage building, the carrier should unlock the door

key; push a cart into' a storage building, and carefully carry and place infectious waste bags.

4.6 After pushing a cart from a storage building, the carrier should lock
both doors.

4.7 The cart, storage building and nearby areas should be cleaned with
cleaning solutions daily.

4.8 After daily duties, the waste carries should take offthe gloves, apron,
and boots, keeping in a 0.5-percent Sodiumhypochlorite solution for 30 minutes
before normal washes.

4.9 The waste carries should take a bath irnmediately afrer daily tasks.

Nowaday, Infectious waste disposal is one step to dispose bacteria without
dangers. The disposal should be a responsibility of the business of entrepreneurs so

that infectious wastes originated from their activities have been'treated and disposed

of properly. Ivlanagement guidelines can b summarlze4 as follows;
1. Infectious waste disposat Have been disposed under and method

certified by the Ministry of Public Health, those infectious wastes are regarded as an
longer infectious wastes and can be treated as general wastes. International methods of
normal waste diryosal coryrises;

1.1 Burn can completely destroy bacteria Remaining ashes should b
disposed of at the waste disposal area

1.2 Steam is another method to kill bacteria The left-over wastes will
be of equal or higher volume due to stream moisture.

1.3 Chemical treatment.
1.4 Electric wave treatment (microwave) is a modern method that

yields good results.
1.5 Others.

2. ln the disposa[ bacteria in the infectious wastes must be destroyed,
before ttre wastes were disposed of as normal wastes. Some disposal methods can
deshoy the bacteria as well as dispose the wastes immediately, zuch as btrn Such
disposal is responsible by the local government agencies to set up a system to dispose
of bacteria, deshoy remains and provide services in that area Otherwise, the local

t
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state agencies can assgn other party. The business may be allowed to conduct the

disposal
However technique employed, it should suit the area and be in accordance

with&e right treatment methods.

2.1 Pmctices of Infectious Wastes

Practices when accidents cause the infectious waste bag bnoken or
unfastened are, asi follows;

l. Pick up the fallen infectious wastes with metal gnpping tool or by

hands in thick rubber gloves and put the wastes in other infectious waste bags.

2. Liquid waste, wipe it with paper and put that paper in the infectious

3. Pour the area with 2 Yo Lysol for 30 minutes before slsaning as

2.2 Volume and Generation Rate of Infectious Wastes' 
The votrme of infectious wastes in hospitals varies upon hospital sue,

tlpe and nrmber of patients. The Generation Rate refers to a vohrme of infectious
wastes in a hospital for one bed per day, with kilogramlbad/day as unit.

There is no actual statistic on infectious wastes in medical institutions
that indicate a total vohrme of the wastes in question There is no agency responsible

for compiling this statistic. However, there are various agencies sfudyng situations,
guidelines in infectious waste maragement, as well as report on infectious waste

statisticg as follows;
In 1994, Thailand was home to 25,000 medical institutes, ie. hospitals,

public health service centers, health stations, and clinics, both public and private.

Volume of infectious wastes of public and private medical instihrtions with in-patient
beds stood at 48 tons aday. Ofwhich, 14 tons were generated inthe Greater Bangkok
Region (GBR). The generation rate of infectious waste was 0.26-0.65
kitogram/bed/day on average. @ollution Control Deparmeut 1999:8)

Environmental quality condition during 1995-1996 pointd out that a

volume of infectious wastes collested in Bangkok n 1994 stood at 2,550 tons and

then climhd up to 3,960 inthe following year.

Dr. Chaklrit Poomswasdi Direstor of the Institute of public Heatth
Science Research, the Departuent of Medical Sciences, The Ministry of Public
Health, disclosed that infectious wastes ofpublic and private hospitals topped 25 tons
daily. Those came from over 20,000 medical institutions, rvith almost 130,000 beds.
On average, each bed produced almost I kilogram of infectious wastes (Sulcan
Rojanapaiwong, editor, 1999:319).

The Toxic Smoke Prevention and Environmental Protection
Formdation zuggested a higher volume of infectious wastes about 130 tons a day or
47,450 tonVyear. According to the foundation's research sfudy, there were over
20,000 medical institutions nationwide, with 130,000 patients staying in bed for
medical treahent. The generation rate would hover between 0.31-0.67
kilogram/be dl day (Sukran Rkojanapaiwong, editor, 1999: 319).

waste b4g.

normal.
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2.3 Eflects of Infectious Wastes from Hospitals
Wastes from hospitals are of high varieties, normal wastes and wastes

related to medical treatments tainted with various diseases. Management of hospital

wastes thus has to be accurate and appropriate in a bid to prevent diseases spreading

into the environment and comnlrnity. Such as air and water pollution, foster and

carry diseases, generate dirt and disturbiag odors. And incorrect waste management

will waste the hospital's budget and have effects to the corrrmunity (Aker Unhalega,

1998:223).

2.5 Knowledge in Infectious waste fncinerator
2.5.1 Infectious waste incinerator usage in Pranangklao Hospital

ZDL seies of incinerators are suitable for of hospitals (body tissue,

animal remains), factories (processing Plants, fish, meat, poultry), hotels, restaurants,

markets, stations (ports, docks, arrports) and etc. The total combustion process

conducts no smoke or odor and keeps envirorment clean-

. The funace construction is made by mounding process with fire-proved
materials enabling ZDE incinerators to withstand very high furnace teryerature and

assuring an excellent durability.
The compact construction makes use of neat appearance and floor area

saving employnent of high quatity heat insulation material and negative air pressure

to protect heat radiation passing tbrough tle incinerator exterior housing. The

incinerators automatically control lightrng up, oil feed measurement and temperature.
Then it is easily operated with safety, reliability and stability.

The design of the incinerator is based on the following concepts: the
system must be simple in construction, easy to operate and low cost, and ufiere most
of the maintsaape work can be done by local workers using locally available
material. The design criteria can h summarized as follow:

Characteristic of waste
The detafl of the characteristics of the hospital waste can now be

swrmarizes for the design as follow:
o The desrgn waste includes type 0, l, and 4 as defined by Incinerator

Institute ofAmericq the percentage coryosition being 40,40 and20 respectively.
o the average waste density is 280 kilograms per cubic meter.
o moisture content is32%
. volatile solid content is 62%
o tmburned combustible or ash isTo/o
o heatinB value ofwaste 1s27,187 k kg ofwaste

Incinerator
1. The worker principle of the incinerator is of an intermittent

controlled-air qpe.
2. The incinerator is to designed to work with a waste-charging device.
3. The incinerator has a de-ashing door allowing convenient ash

removal from the chamber.
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4. The incinerator is designed with
prevent leakage and the chamber is tightly sealed.

5. The btlner installed at the primary combustion chambr
ipiting the waste and maintaining the chamber temperature at 700-800 C.

6. The burner installed at the secondary chamber is for reburning the gas

coming fromthe primary cbamber and maintaining the temperattre at 900 - 1,000 C.

7. The combustion air is zupplied by a blower installed at the back of
incinerator, and flows through the ruoner pipe to each chamber, the flow rate of which

can be adjusted by a butterfly valve to match the controlled-air principle.

8. The primary chamber has a size big enough to be filled a waste

charging rate (batch) of 10 to 15 kilograms every 15 to 20 minutes.

9. The secondary chamber is designed to have a resident time of at least

1 seconds for the fueL
10. The primary burner will stop to operate immediately when the

charging door or fts ds-ashing door opens.

11. The operator cannot charge any waste into the primary chamber if
the setting 'time is not yet attained. This is to prevent over-charging of incinerator

rryhich may result in incomplete combustion

The automatic feeding sYstem

1. The waste can b fed from the waste bin into incinerator

mechanically without exposing the operator to direct contact with the hospital waste.

2. The hydraulic drive unit is used to operate the charging door and the

prrshing ranr The system is designed to work with a minimum ntrmber ofhydraulic

cylinders.

Emission contrcI system
1. The emission control (fuel treatment) system consists of a cotmter

ctrrent packed-bed wet scrubber
2. The system is capable of treating the pollutants to a level below the

air emission standard-
3. A system to treat the wastewater resulting from fuel treatmelrt will be

provided. The condition ofthe treatment system ofthe hospital

LiteratueReview/ l8
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Figure 2. \\e schematic ofthe hospital waste incineration system.

Source : Calvin R Bruner l99l : 62

2.5.2 The desig of hospitalwaste incinerator
Principle of the controlled - air incineraton
The combustion control for a controlled-air incinerator is usually based

on the temperature of the primary and secondary chamhrs. Thermocouples within
each chamber are used to monitor teryeratures continuously. The combustion air rate

to each chamber is adjusted to maintain the desired temperatures. Systems operating
rmder temperatures. Systems operating rmder controlled-air principle have varied
degrees of combustion air contol In many systems, the primary and secondary

combustion air syste,ms are automatically and continuously regulates or'hodulates'
to maintain the desired combustion chamber temperature despite varyiag waste
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composition and characteristics. In other systems (particularly batch or intermittent-

duty systems), the combustion air level control is simplified and consist of switching

the- combustion air rate from a'lighf'to "lou/' level setting

Mass & Heat Balrnce
The mass & Heat balance at desigu conditions of the incinerator. The data

used in the calculation is quoted from Calvin R Bnrnner, "Handbook of Incinerator

System", McGraw-Hil! l99l -

Primary Combustion Chamber
The function of the primary combustion chaurber is to receive the waste

which is fed through the charging door To initiate combustion with the aid of a

bnnrer, and to maintain the temperattre. For a treating capactty of 50 kg/hr, the waste

is divided in l0 to 15 kilogram per batch and feeding is initiated every 15 to 20

minutes. The average density of waste is about 280 kilogram per cubic meter, so the

50 kitograms of waste have a vohrme of about 0.18 cubic meters. The volume of the

chamber should then be at least four times that of the waste fed in- (0.72 cubic meters)

this is to ensure that there is enough vohrme to sustain the gaseous combustion

products.
With a heating value of 27,187 kJ/kg aad 32Yo of moishre content, the 50-

kglbr of waste feed rate would have a heat release rate of abofi 924,358 kJ/hr- Based

on Repolds' recommendation that a heat release rate of proximately 1,117,979 kJ/d
is needed for sustaining the combustion, the vohrme of the primary combustion

chamber should be at least 0.8 cubic meters-

Rqmolds also conrments that the ratio of length 1s diameter ofthe incinerator

should not exceed 3 : I for better movement of the waste material from the chargng

door to the de-ashing door. Consequently, the incinerator is designed to have a

diameter of 0.77 meters and a length of 1.62 meter, so that the length to diameter ratio

is about 2.14.

Feeding Door
The feeding door is placed at the front of the incinerator for ease of feeding,

and for convenielrt connection to an automatic charging device. The door is of a
square shape and of 0.6 x 0.6 d.

De-ashing Door
The fact that the incinerator is of intermittent-duty t1pe, it places a conshaint

on ash from the chamber. Therefore it is designed to remove the ash once a day after

burn down and cool-doum periods are attained(usually in the morning before start-

up). Ash removal is done by raking the ash tbrough the de-ashing door.

ffus ds-ashing door is located on the back of the incinerator for ease of
operation The door can turn freely and has a dimension of about A32 x0.25 m2.

Secondary Combustion Chamber

a
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The function of secondary combustion chamber is to reburn the gas coming

from the primary combustion chamber with excess-air to ensure corylete combustion

before allowing the combustion gas product to exit through the slack. From mass and

heat balances, the mass flow rate of fuel will be 578.85 kg&r at 1,000 C or equivalent
*, to a vohrmetric gas flow rate of about 0.58 cubic meter per second. The secondary

combustion chamber is designed to have a volume of about 0.64 tr, so the resident
time of fuel will equal to 0.64 d/ 0.58 d /s or 1.2 seconds, which is enough to burn
the hospital fuel

IncineratorWaII
The outer shell ofthe incinerator is made ofmild steel of4.5-mm. Thickness.

It is lined with a layer of low thermal-conductivity insulating of 25-mm- Thickness.
The wall is a refractory. The total thickness ofthe incinerator wall is thus 140 mm-

Air Distribution
The combustion air is fed into the incinerator according to the controlled-air

princrple. The air is supplied by a blower which draws atmospheric air into a

conditioning room before being distibuted to each chamber. The desired air flow rate
may be regulated by a butterfly valve which is installed in each ruoner is iqiected as

under-fire air into the hearth of the incinerator from both sides, with 5 inlet-ports on
each side.

The combustion air for the secondary chamber is injected into the center of
the chamber from both sides, each with 3 inlet-ports. The purpose sf this air irfection
is to aid the combustion of the hot fuel stream, having receive heat fromthe secondary
burner, so as to maintain the chamber temperatrue to higher than 1,000o C. Figure 3

shows the configuration ofthe air distribution system-

Figune 3. The configuration ofthe air distribution system.
Source : Calvin R Bruner l99l : 122

Bumer
The function of the primary burner, fired on auiliary fuel, is to ignite the

waste and to maintain a constant combustion temperafire. It is in*alled in the center
position on the sidewall of the incinerator and inclined toward the lower hearth- This
configuration allows the pilot flame to touch the waste.

The secondary burner is used to burn the gas coming from the primary
combustion chamber and maintain the temperature to a constant level. It is placed at
the entrance of the secondary combustion chamber; and the secondary air is fed
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around the end of the chamber to ensure

constant overall chamber-temperature.
In order to control the emission level and maximize

manufactured equipment, the bgrrer is chosen to be fuel bumer

fuel). The heating capacrty of each burner is to be

the use of locallY
(using propane as

Control System
The automatic control system of the incinerator is divided in two parts :

temperature control and timing control.
The temperature of each chamber of the incinerator is to be controlled to near

preset values. This is done by feeding thermocouple sigpals from each chamber to the

controller where they are compared with the set values. The signal differential is used

to actuate the on-of control of the buners and the modulating control of butterfly
valves.

Timing control of the incinerator is done by a timer The operation sequence
' ofthe incinerator is as follow :

l. Preheat the secondary chamber with the secondary burner: 15 minutes

2. Preheat the primary charnber with the primary btrnrer: 15 minutes

3. Charge the waste into the primary chamber in batches of 10 - 15

kilograms every 15 minutes. It will not be possible for the operator to
charge the waste before the set time is over. However, in some case, the
setting time canbe set off

4. Following 1hs final charge, the primary burner will continue to operate for
2 hotrs (burndown period).

5. Following the completion of the burn-down perio{ the secondary bruner
will continue to operate for 30 minutes.

2.53 The design of automatic feeding system
General Description
Mechanical feeding systems have several advantages:
o They provide added safety to the operating persomel by preventing

heat, flames, and combustionproducts from escaping the incinerator during charging.
o They limit ambient air infiltration into the incinerator. This assist in

controlling the combustion rate by strictly s6afl6lling the amount of available
combustion air.

o The frcilitate charging the incinerator with smaller batches of
waste at regulated time intervals.

Function and operation
The function of the mechanical charging system is to sustain the waste

charge ssming from the sources or from the storage roour. When the operator of the
incinerator pushes the waste bin to the feeder, a mechanism would tip the waste inside
the bin into the hopper. Then, the fire door opens automatically tbrough the action of a
hydraulic cylinder. The feed ram then pushes the waste in the hopper forward into the
primary chamber. After that, the feed ram retracts to the original position and the fire
door lowers to the closed position

Literatnre Rleview 122
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t} 0ther considerations
The system is to be designed to handle hospital wastes in mrmicipal

hospitals. Therefore the following design concepts will be adopted.

l. Hydraulic drive is to be chosen because of its suitability for

handling heavy loads, which includes the fire door and feed ram- Thus, two sets of
hydraulic cylinders will be needed.

2. Waste tipping is done manually with the aid of a trpping mechanism

ffiffi: 
waste feed and the bin are of low weight, offering a cost saving

Mechanical Loader Device

X'eed Ram Cylinder
Waste Eopper

Primary chamber

Contnol Vafe [-*l Eydraulic Power Unit x20v Ac

Frgulre 4 Schematic ofthe operation ofautomatic feeder
Source : Cbapman & Hail, 1992: 135

Volume ofwaste hopper
The volume ofthe waste hopper depends onthe volume ofthe waste to

be contained in the primary combustion chamber. Normally, this would be limited to
about one fourth of the combustion volume, ie.,0.2 cubic meters. And in order to
allow enough length for the movement of the feed mm, the design capacrty of the
hopper should then be 0.2 cubic meter, with a cross section of 0.5 x 0.5 square meter
and 0.8-meter in length-

2.5.4 The desig of emission control system
The technolory
An add-on air pollution control system for hospital waste incinerator is

packed-bed wet scnrbber. The wet scrubber is used for collecti4g particulate matter as

well as for HCl and SO 2, whereas the fabric filter is used for collecting particulate
matter and the dry scrubber fss sentrslling the level of HCI and SOz.

i
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The mass &heatbalance of the designed emission control system. The

calculation data based on that of Calvin R Burner, "Handbook of Incinerator Systems"

, McGraw-Hill, 1991.

Installation to the incinerator
This system is connected to the incinerator by Y-connection at the

slack. Flow direction is controlled by the adjustable daurper, which normally would

direct the fuel flow to the scrubber. However in case of emergency, fuel would blpass

the system and flow directly to the slack by damper control.

Conclusion
The 50 kg/hr hospital waste incineration system has been designed for

the destruction of hospital waste generated by hoqpitals in Thailand. The systems

included controlled-air incinerator, automatic feeding system, packed-bed wet

" 
scrubber emission control equipment and the control system-

2.5.5 Infectious waste incinerator usage in Bamras - naradoon Ilospital
- Types and operation principles ofthe incinerator
- Incinerator usage in Bamas - naradoon Hoqpital
- Incineration efectiveness and emission quality
- Personneland operating cost
- Prevailing problems

Ilpes and operating principle of the incinerators
The hospital waste incinerators of the BMA have been used to dispose

hospital waste collected from healthcare instihrtions in Bangkok since 1995. The

BMA has trvo incinerators built with Ausralian technology, each with a disposal
caq;acfuy of l0-ton/day and fueled by LPG.

The incinerators are of the two-chamber tlTe whose operating
principles are an follow:

The waste from the charging system is delivered into the primary
chamber and incinerates at 850 Degree Celsius rmder excess air condition Ash is
removed from the bottom of the incinerator, where the base plate can be opened by a
hydraulically-driven mechanism, allowing the ash to be collected in ash bins. The ash

from the incinerator is then transported by trucks to a landfill site.

The secondary chamhr is used to re-bum the fuel gas exhausting from
the primary chamber at a temperafire of 1,100 Degree Celsius. The toxic and

carcinogenic substances are burned completely in this chamber.

The flue gas from the secondary chamber then passes through a
scrubbr systeq which captures carbon particles and absorbs acid gases, e.g. HCl.
The water reduces ttre temperature, toxicity and smoke ofthe flue gases. After that the
water is treated by NaOH and re-circulated back the system

Incineraton usage
At the incineration plant, waste are received in 240-liter bins and

placed in the area in front of the incinerators before treatment. If there are too many

t
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bins, they will be stored in a room controlled to a temperature below 0 C. at this

temperatgre, the growth of the diseases and the chemical reactioffi are inhibite4

reducing the problem of odor. When ready, the waste bins are transferred to the

automatic charger equipped with a hydraulic lift to tip the waste into the top of the

primary chamber. The erytied bins are then washed using gerrricide and dried in the

ign before the next use. The incinerators operate 24 hours everyday.

Incineration effectiveness and emission quality
The incineration effectiveness and emission quality of the two

incinerators are reported as follow:
- Complete destruction oftoxic substances and diseases

- Volume and weight reduction of 5-15% of the original waste and the

residue appears as ash

- The fine grain ofthe ash show the complete ness ofthe combustion

- Smoke and toxic gases measurement results are shown in Table 1.

The measgrements were performed by the Department of Industrial \Morks on April
21,7995

Thbte 1 Emission level of BMA hospital waste incinerators

Note : Polhrtion Emission Standard iszued by the Pollution Control
Department(PcD), Minisry of Science Tecbnology & Environment are for Municipal
Waste Incinerators, reported at standard conditions Q5 C aad760 mt Hg). There are

no emission standard for the Hospital Waste Incinerator.
Source r Deparfinent ofPollution Control 1998:.6

t
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Emission Infectious waste Incinerator
In Bamas - naradoon Hospital

PCD Standaxds

1. Particulate(mgld)
2. Carbon monoxide (ppm)
3. Niric Oxide (ppm)
4. Nitrogen dioxide Gpm)
5. Oxide,ofNihogen (ppm)
6. Sultur dioxide Gpm)
7. Hvdroeen chloride (ms/d)

388
33
73
0

73
7

155

400
None
250
250
250
30
t36

C
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Thble 2 Comparison ofthe different types and of the hospital waste incinerators

t

Sourrce: Mechanical Engineering Network of
John Wiley & Sons, 1996:153

I

It is shown that the different between the effects of excess-air and controlled-

air on the pollution emission agrees well with the theoretical background. The

controlled air seems to be suited with the small volume capacrty incinerators, the most
needed to be concerred.

- An appropriate construction cost
- Small number ofoperators and less complicate task
- Operating cost should not be high

In addition, it is found imported waste incinerators with automatic feeding

systems as a standard items. The systems protects the operators to b in direct contact
with the wastes. ffos imForted incineratoni are also with an air pollution control
system. Therefore in this project we have also included both systems into our
incineration system.

2.6 Public Ilealth Act B.E. 1992
In each country in the world , the government has assigned for the regulation

of potentially infectious waste. In the same way, The Ministry of Public Health in
Thailand has guidelines for disposal of sewage and solid waste management and
sanitary building as follows;

SECTION 18. Disposal of sewage and solid waste in the area of any local
government shall be in the power and duty of such local government.

With reasonable causrc, the local government may entrust any person with the
task pursuant to paragraph on its behalf under the control and zupervision of the local
government or may pennit any person to operate the disposal of sewage or solid waste
Section 19.

t

Manufacturer
Thailand

(Infectious waste

incinerator qrpe in Bamas

- naradoon Hospital)

USA
(Infectious waste

incinerator type in
Prananeklao Hospital)

Bunring tecbnology
Pmission control system

Automatic feeding system

Construction cost @ht)
No. ofoperator
Operating cost (US&/kg-
waste)
Emission
Visual inspection at the slack

Evaluated by the operator

Excess-air
Non
Non

11,250
I

0.1

Do not meet the standards

Thick black smoke during
the operating

Fairto re-improvement
needed

Controlled-air
Yes

Yes

500,000
4

0.25

Pass the standards

Mist ofwhite smoke
occasionally

Good

Thailand Con hrence 998
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SECTION 19. Any persotr is forbidden to operate the business of collectmg,

transporting, or disposing of t"*ug" or solid waste as a business or for palanent of
service charges, unless he has obtained a license from the local official

SECTION 20. For the pu{pose of maintenance of cleanliness and

establisbment of orderliness in collecting, transporting, ild disposing of sewage or

solid waste the local government shall have powers to issue local provision as follow:

(1) Forbidding the discharging, emptying, leaving, or causing to exist in a

public place or *uy of sewage or solid waste , except in the place provided by the

local government for suchpurPose;

@ Prescnbing that there be receptacles for sewage or solid waste available

along public places or ways and private places;

(3) Prescnbing means of collecting, transporting dispostng of sewage or solid

waste or that owner or occupant of any building or place trc require to practice

correctly according to the hygiene and to condition and nature of use of such building

or place;
(4) Prescn'bing rate of fees for services provide by the local government on

collection and transportation of sewage of solid waste not exceeding that prescnibed in
the ministerial regulatioq

(5) Prescn"bing rule, procedure, ed conditions on collecting, transporting,

and disposing of sewage or solid waste, for observance by persol eftaining a license

pnrsuant to section 19, and prescribing a rate of maximum charge collectable by the

personsi obtaining pursuant to Section according to the nafirre of services provided.
(6) Prescribing any order requirement necessary for hygienic practice

SECTION 21. When it appears to the local offcial that any building or part

thereof or any addition thereto is dilapidated or left in a mess to and extent that may

endanger heatth of the inhibitors, or does not conform to sanitary conditions rendering

it fit for human habitation, the local official shall have powerc issue a written order to
the owner or occupant ttrere of requiring him to repalr, alter , or demolish the building

or the addition thereto in whole or in part, or to take other action necessary to preve,lrt

it from endangering health or to conditions within a reasonable period of time as

prescribed.
SECTION 22. When it appears to the local official that any building is

excessively stored with merchandise, firniturg or supplies or those articles are so

excessively piled up as to provide holes for vermin or likely to endanger health of
habitation, the local official shall have powers to iszue a written order to the owner or
occupant of the building requiring him to remove the merchandise, firtniture or
supplies out of zuch Building, or to rearrange them so that they may not endanger

health or to be in conform it with sanitary conditions, s11s sliminate the animals that
are carries of disease, a reasonable period efthis time as

SECTION 23. In the event the local official hand issued and order to the

owner or occupant of a building under Section 2l and Section 22 artd zuch person

far'led to corrply with the order within the prescribed period, the local official may
enter to carry out the task at the expense ofthe owner or occupant.

SECTION 24. For the purpose ef ssatrslling any building from being so

over-inhabited as to likely to endanger the health of the occupants thereof, the
Minister shall, by and with advice of the committee , have the power to make
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announcement in the Royal Government gazette prescribing a number-of area of a

Urifai"g ,o be deemed over crowded, however, taking into consideration the

a"1r"toi**t |evel, population, and commodities of each locality.

Upon allrro*o. by the Minister under paragraph one, the owner or occupant

of the building thereundei is forbidden to permit or have his building inhabited by a

number of persons exceeding that prescribed by the Mnister.

2.7 Research Papers
The researclier has complied several research papers on infectious waste,

knowledge, practice on infectious waste management, as follow;

Jintana U-nipan (1984: 31) pointed out that knowledge, conception and

experiences are basic factors enhancing an individual to think about and solve

probl"*, as well as initiate new things at workplace..Il other words provision of

i<nowledge would develop practices, both directly and indirectly. Indirect way has

" attitude as a medium.

Primprao Sakornchaipitak (1993: 89-90) has studied knowledgg

acknowledgement, and attitudl of works on AIDS relevant to infectious waste

.urrug.-.it in Chulalongkorn Hospital. The researcher found that over half of the

workers had relativefy ni!f, knowledge about AIDS and negative attitudes toward

AIDS patients. Theii knowledge about risk of aids infection and infectious waste

management were relatively similar. Marital status has a correlation with knowledge

abouiinfectious waste. Same is true between sexes and infectious waste management.

Working experienced, for instance working in a ward with AIDS patients and/or

infectious patients, were correlates with knowledge of AIDS and risk acknowledge

with infectious waste management.

Jularat Kongpetch (1996: 2OZ) tn Khon Kaen, the management of infected

waste in every n*riog place was impropeq the rubbish was also disposed into

infected waste tanks thus-added up the quantity. Nursing places with ocorpant beds

used 60% of red plastic bags and 4OYo of black plastic bags to collect the infected

waste and atl *niuir,.r tanks were lidded. The collection in non-occupant nursing

places were not suitable, using improper or easy-torn containers, therefore rendering

ihe epidemic. AII occupant-nursing places had no antiseptic and only 6.67% of non-

occupant nursing places had antisepic. This encourage the epidemic to environment

and concerned personnel.

Every Nursirg place with more than 30 occupant beds burned the infued
waste in the oven percent to rules of ministry of Health. But every non-occupant place

transported them to municiPal.

panit Manogarn (Lgg6: 9l - 93) studied factors influencing practices of
medical personnel on-infectious waste managernent in hospital. Case study is 500-bed

hospitals of the Ministry of Public Health in Nonthaburi Province. The information

*u, *.piled from :08 medicat personnel from three 500-bed hospitals of the

Mnistry of public Health in Nonthaburi province. The research rwealed that factors

t
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il influencing practice on infectious waste management of medical personnel with

significant-statistical diference of 0.05 comprised personal factors, ages and attitudes

Ages have a reverse correlation. That is theyoung group has more correct practice in

infectious waste management than the older. A positive correlation was observed in

the case of attitudes. In other words, a group with positive aftitudes to infectious waste

management in hospital had the more correct practices in infectious waste

management

Pornchita Suwanrat (1996: abstract) studied knowledge of and practices on

vegetable and fruit consumption of housewives in the BMR. The research found that

kniwledge of vegetable and fruit consumption of housewives in the BMR had a

correlation with practice on fruit and vegetable consumption with statistical

significance of O.OS In other wordg practice o1-fruit and vegeJable consumption

"iied 
upon different knowledge offruit and vegetable conzumption-

. Veerachai Chokevinyo (1996: 39) The summary of surveys on the procedure

of collection of infectious waste in the hospital over central part showed that gaYo of

generate hospitals using separate colors of wastage bags and dropp{ in specffic

containers. However, u:Ay ZAX of rural hospital practiced the same. For primitive

treatment, antiseptic tn".i"a were added before carrying to keeping place. Normally,

the job was doni once a day by hand-carrying or usrnq trolleys which were the same

thaf used to carry other things zuch as electrolyte bottles, clothes for patients or even

wheel chairs. It was found lhut orty one hospital that had building place to remain

these infuious wastg the rest kept ihem lying on concrete area or dropped in 200ltrs

oil tanks awaiting fortown muniipal to collect them. It could be concluded that the

hospitals had nolormality to man4ge the infectious waste to protect epidgmic- Not:in

all hospital that the stained containers used by laboratories were dipped in antisep'tic

before disposal. Even within the same hospital but different sections tle needle-like

were/were not dipped in antiseptic before disposal. Some section disposed needle-

likes and shary maierials into thin plastic electrolyte bottles which sometimes leaked

out and endangered to collectors.
Thereforg there was no formality to manage the infectious waste and the

management personnel had less attention on the object thus could endanger to general

medical staffand infectious waste disposal staff

patcharee Pakcharoen (1997:150) studied knowledgg attitudes and practices

on infectious waste management of nurses in hospital. Case study is hospitals under

the ministry of Public ffealth in Chantaburi Province. Information has been gathered

from}57 nurses. The research found that knowledge depended on agg educatioq and

working experiences with statistical significant of 0.05 As far as attitudes af,e

*rr""-"d, most nurse agrees with infectious waste management. Attitude hinged on

education and types of hospital with statisticat significant of 0.05. Most practices were

regular practice and depended on type of hospital and training in infectious waste

management with statistical significance of 0.05
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* Naowarat Satienpakiranakorn (1998: 76-81) studied knowledge and practices

on infectious waste management of nurses in the Bangkok Metropolitan

Region(BMR). The stdy wa"Jconducted on nurse in hospital, with over 200 beds' in

the Health and 200 nurses in private hospitals' The research found that samples had

similar knowledge on infection on infectious waste management through

channels or media, i.e. televisions, radios, newspaper, magazle, journals, other

persons, training 
'.*hibirionr, 

-d brochure at statistical significance of 0'05'

Knowledge of infectious waste management var-1es upon qrpes of hospital with

statisticJsignificance of 0.05. practice on infdious waste management was at a

satisfactory level. Practice on infectious waste management of the samples did not

differ with ages, working experience via various channels or media' with statistical

significance of 0.05. P-ractice on infectious waste management differed upon

knowledge on infectious waste management and acknowledgement of infectious

waste management from training with statistical significance of 0'05'

. Phada Limpasaichon (1998: 105) studied factors influential to knowledge,

beliefs, and practice on tuberculosis prevention of family members with tuberculosis

patienis in C'trantaUuri Province. Phada found that practices on tuberculosis prevention

of family members with tuberculosis patient varied, on the back of experiences of

sickness, knowledge, and belief on tuberculosis prevention'

Ploerrpit Prommali (1998: ll3-114) studied infectious waste management in

Siriraj Hospital. The study covered volumes and components of infectious waste;

pro."a..rre L"ttoAt *i pioblems in infectious waste management in Siriraj Hospital

by sorting wastes from infectious waste bags. Th9 ttogy conducted on 350 samples

aumping infedious waste and 100 samples responsible-for collection and transfer' The

results showed that total waste from infectious waste bag stood at 833'70 kilogram a

day. These represented a generation rate of waste from infectious wastebag of 0'50

Hfogram/b 
"Ua"y.When 

to.ting out general waste, the infectious waste totaled M5'97

kilolams ffiV, or equal tJ the-generation rate 9f_ 
infectious waste of 0'28

titogram/bed/day. The in-patient building showed the highest rate of infuious waste

g*i"tio* Knowledge about types of iof"ctious waste collectors and carries' Some

iurt"r, leading to contamination arnong infectious and normal wastg infectious waste

dropping and risks ofbeing pierced by needles or sharp objects.

Saranya Sutthiroajrak (1998: 80-81) studied practices on infectious waste

collection of cleaning st-atrs of public hospitals in Bangkok' Information was

compiled of cleaning iafs of public hospitals in Bangkok. Information was compiled

from 337 cleaning-statrs in is trospitais in Bangkok. The research disclosed that

practices of cleaing staffs in most hospitalq or 2.9-percerrt, of the samples, on

infectious waste coll--ection could be rated at medium level. Hospital cleaning staffs

differed in operating period and knowledge of dangerl of infectious waste to health'

practices on inreciot s waste collection- did not differ with statistical signfficant.

However, hospital differences in practices on infectious waste collection with

statistica1ignifi.*"" of 0.05. cleaning staffs holdilg different educational levels had

different pru"ti".r on infectious waste collection with statistical significance of 0-01

f

I

t
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Thus, the researcher made a hypothesis that practices on infectious waste

management of general medical staffand infectious waste disposal staffmanagement

{r

i

i
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CHAPTER III

RESEARCII METHODOLOGY

The study an appropriate management on infectious waste by using infectious

waste incinerator is tho o11r.V researc6 using questionnaire and indepth-interview as

information collecting instrunent. Details can be categot'nedas the following;

3.1 Population and samPles

3.2 Instrument and construction
3.3 Datacollection
3.4DataanalYsis

3.1 Population and samPles-The 
population of this study, totaling 191 persons, are Hospital directors,

general meaicat-statr and infectious waste disposal staff at pranangklao Hospital and

Bamras-naradoon Hospital divided in 3 groups;

l. Hospital Director 2 persons (1 person / I hospital)

2. General medical staff185 persoffi
3. Infectious waste disposal staff4 persons

Calculation of population size General medical staff is based on a formula

initiated by Taro Yamane. (1973 : 727) Sampling deviation is set at 0.05, and the

formula is, as follows ;

When
n : Sample size

N : Number ofpopulation
e : Sample variance, here set at 0.05

Substitute in the equation, then ;

n : 615

I + 615 (0.012

t

N:N
1+-Nez

)

I

t8s

Copyright by Mahidol University



m
I

I

nistry of Public HealttU March 200I

Tabte 4 Ngmbers of Sasples, Population and Size, Classified by Deparfrnent at

Pranangklao Hospital and Bamras-naradoon Hospital

* Witn Z ffospital director,4Infectious waste disposal staff

3.2 Instrument of the Research
1. The researcher used an indepth-interview for Hospital Director comprises

policy an appropriate managemen! pursuit, assessment, guidelines in development,

probiems, impaiments recommendations and budgeting on infectious waste'

management by using infectious waste incinerator in hospital
2. The researcher used a questionnaire for general medical staff comprises

precise, practice, knowledge and practices on infectious waste management by using

infectious waste incinerator in hospital
3. The researcher used I question paper for infectious waste disposal staff

consist of indepth-interview comprises precise policy, practice base on plicy on

infectious wasti management by using infectious waste incinerator in hospital and

questionnaire comprisei knowledge and practices on infectious waste management by

using infectious waste incinerator in hospital

3.2.1 Steps and Details in Constructing the Indepth-Interyiew and

Quetionnaire
1. Study method in creating the questionnaire ; and measuring

knowledge and practices on infectious waste management by using infec{gu-s waste

incinerator- Texts, books, thesis and other documents were studied as guidelines in
creating ttre Indepth-Interview and questionnaire

2. Determine information and content for creating the indepth-

interview and questionnaire.
3. Create the indepth-interview and questionnaire in accordance

with the set content and framework.

I

t

Hospitat No.ofpopulation
(person)

Sample size
(personl

1. Pranangklao
2. Bamras-naradoon

392
223

tt7
68

Total 615 185

Deparhent No.ofpopulation
(person)

gample size
(personl

'1. Operation
2. Medicine
3. Surgery
4. Obstetrics and Gynae
5. Pediatrics

t76
146
t54
81

58

53
4
46
25
17

Total 615 18s

.l lstg )0 [ Y
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I 4. Present the completed indepth-interview and questionnaire to 5

specialists, acting as the thesis moniioring committee, the doctor and the engineer to

consider, correct, examine the clarity uod u..otucy of langUage and content' The

questionnaire would be revised prior to try-out-- 
5. Try-out the revised questionnaire with populatioq similar to the

actual sa^mples, totating 30 persons. The answers would be graded and analyzed in

order to indicate proper efficiency of the research tool.

3.2.2 Efficiency Determination of the Reearch
Efficiency determination of knowledge test

To anatp content validity, the questionnaire is presented to

experts on infectious waste management to consider whether content of the

questionnaire is complete and consistent with the research objectives Knowledge test

*oufO be analyzed question by question. A right answer qets I point and 0 point for

wrong *rrr"r. The score *o.rld b" calculated for difficulty level and discrimination

po*"i by using 25 percent technique in selecting the appropriate questions. for the

iesearc1 Oimcgtty ievel ranges from 0.20 to 0.80 and discrimination power is above

0.2
Formula in analping difficulty value (refer to Puangrat Taweerat

1996 :136-137) as follow;

Tuinee Nuanuja Research Methodology / 34

When
P : DifficultYvalueineachquestion
R : Number of respondents with right answer in

each question

- N : Total number of respondents totaled 30 persons

Then reliability of the knowledge test is determined by Kuder-Richardson 20 formula
(refer to Puangrat Taweerat 1998 : 120 - 123) ;

l

P:R
N

I

n {,
E_I L

-Ery
TT

When

l-p

r11

n
p
q^
SI

: Reliability value
: Number of questions
: Ratio of right answer in each question
: Ratio of wrong answer in each question:
: Variance of total score

Discrimination Power, using formula

t Ru-Re
T/2-Copyright by Mahidol University
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>si2 :
Sx2 :
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I r : Discrimination Power
N : Total number of respondents totaled 30 persons

Ru : Number of respondents with right answer in the

high quartile, in each question

Re : Numblr of respondents with right answer in the low
quartile, in each question

16 : ReliabilitY value
n : Number of questions

When

According to the selection criteria, messages with r value higher than

the table or over 2.O areregarded as quality and applicable messages-

The messa-ges with discrimination power would be analyzed for

confidence, using the Cronbach's Alpha Coefficient formtrla, as follows; @oontham
Kijpredaborisutlr, 1994 : 251)

I
ft:n {,-ry}n-I L S*' )

Summation of variances in each question

Variance of total scores

t

Efficiency determination of Practice Test
To create the precise practice test on infectious waste management by

using infectious waste incinerator, the study was conducted on relevant documents,

text and researches. The questionnaire was formulated in line with the research's

scope. The practice test was then proposed to the thesis monitoring committee to
examine precision, and clarity of language in keeping with the content. The revised

test would be used as an instnrment in collection information from the samples.

3.3 Data Collection
The researcher collect datq as follow;
3.3.1 The researcher requested official letters from the Dean of the

Faculty of Social Sciences and Humanities, Idahidol University, for seeking

cooperation from Pranangklao Hospital and Bamras-naradoon Hospital in collecting
inforrration.

3.3.2 The researcher Interview hospital directors and infectious waste

disposal staff
3-3.3 The researcher presented the questionnaires to head nurses of

each departnent to forward to general medical stafl explained objectives of the

research and made appointuent to pick up to completed questionnaires.

3.4 Data Analysis
The completed questionnaire were scored, Srouped to the follow steps;

1. The test on knowledge on infectious waste managementby using infectious
waste incinerator is a multiple choice with 40 questions. The right answer gets 1 score

and 0 score for the wrong one.

I
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Total scores are graded as follows ;

Positive message Negative message

Yes lscore Oscore

No 0score lscore

Scoring criteria consist of 3 levels ;

O -20 scores low knowledge on an appropriate management

by using infectious waste incinerator

2l -30 scores medium knowledge on an appropriate management

by using infectious waste incinerator

31 - 40 scores high knowledge on an appropriate management

by using infectious waste incinerator

2. T\e test of practice on an appropriate management by using infectious

waste incinerator comprises 20 questions. Total scores are graded as follow;

Positive message Negative message

Practice regularly 3 I
Practice occasionally 2 2

Practice inegularly I 3

Neverpractice 0 0
(scores) (scores)

Scoring criteiia consist of 4 levels ;

0 scores mean Never practice
I -7 scores mam Practice inegularly
8 - 14 scores mean Practice occasionally
15 -20 scores mean Practice regularly

3. The indepth-interview for hospital director, researcher create questions for
policy, and impediments recommendations and budgeting on an appropriate
management by using infectious waste incinerator in hospital

4. The other indepth-interview (part 4) for infectious waste disposal staff
researcher create questions for precise, practice, knowledge in protect themselves
from accident on an appropriate management include problems and impediments
recommendations on an appropriate man4gement by using infectious waste
incinerator in hospital

After scoring the researcher coded the questionnaires and statistical analysis,
using record and analyze by Statistic Package for the Social Science: SPSS/IW

1. Personal data aaalyzeby percentage.
2. Knowledge on infectious waste management by using infectious waste

incinerator analyze by Percent4ge and Mean
3. Practice on infectious waste management by using infectious waste

incinerator analyze by Percent4ge, Mean and Mode.

t

5

T
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I 4. Analyze relationship between independence variables and dependence

variables ; relationship between-knowledge and practice, through the Chi*quare test-

5. Elaborate information from in-depth-interview will description of
information

l

l

I
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CHAPTER TV

RESEARCH RESI]LTS

The suurmary of findings was to study an appropriats management on

infectious waste by using infectious waste incinerator of medical personnel in two
comprehend the wider range of analysis, 3 sample groups of hospital staff were

studied; 2 hospital directors, 185 general medical staff and 4 infectious waste of
hospital's disposal staff The questionnaire serves as the research instrument and the

SPSSffM social-science statistical analysis software tool is employed in the data
' analysis. Research outcome can be sumarized as follows;

4.1 Personal data of general medical staff
4.2lfuowledge on an appropriate management by using infectious waste

incinerator in the hospital
4.3 Behavior on an appropriate management by using infectious waste

incinerator in the hospital
4.4 Analysis of relationship between behavior and independent variables on

an appropriats management by using infectious waste incinerator in the hospital
4.6 Analysis of relationship between behavior ard knowledge on an

appropriate management by using infectious waste incinerator in the hospital
,, 4.7Policy on an appropriate management by using infectious waste

incinerator in the hospital ofhospital directors
4.8 An appropriate management by using infectious waste incinerator

policy informed in the hospital of infectious waste ofhospital's disposal staff

I

D

I
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4.1 Personal Data of General Medical Staff

M.Ed.@m,ironmental) / 39

T
of General Medical Staff

t

D

l

Table 5 Number and General

Personal data
General medical Staff

Number Percentage

l. Sex

Male

Female

15

tl0
8.1

91.9

Age

20-30 years

31.40 years

41.50 years

Over 51 years

32

88

48

t7

17.3

47.6

25.9

9.2

3. Highest qualification

Lower than certificate of nrse

Certificate of nurse

Bachelordegree

Higher than Bacbelor degree

0

96

85

4

0.0

s1.9

23.1

2s.0

4. Job Tifle

Chief of rrrards

Chief of laboratory

Nurse

Nurse assistant

Medical technologist

Scientist

Scientist

Clerk of science

t3

10

82

82

t3

13

13

23

6.s

5.4

44.3

M.3

20.0

7.0

4.3

12.s

5. Working department

Operation

Medicine

Surgery

Obstetrics and Genie

29

66

54

2l

15.7

35.7

29.2

tt.4
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Table 5 Number and Percentage of General Medical Staff(cont.)

Table 5 General medical staffare male 8.1% and female 91.9yo, age 3l to 40 years are

47 .6yo, 4l to 50 years old are 25.9Yo, 20-30 years old are 17 .3Yo and over 5l years are

9.2yo. Highest qualifisatisn lower than certificate of nurse are 51.9%o. Higher than
Bachelor Degree are 25.ff/o and Bachelor degree are 23.1%o. Job title : nurses are

44.3yo, nurse assistants are 2O.OYo, clerks of science are L2.5Yo, medical technologists
are'l.lYo, chivies o ward are 6.5Yo, chivies of laboratory .ixe 5.4Yo and are 75.7Yo,

Obstetrics and Genie arc ll.4%o and Pediatrics are 8.0%. Work duration ll-20 yetrrs

are 40.5Yo, I to 10 years are 36.8%21to 30 years are l6.8Yo and over 31 years are

5.9yo. having infectious waste management training ue 68.lYo and 3l.9Yo have no
infectious waste manAgement training.

4.2 Knowledge on An Appropriate management by using Infectious Waste
Incinerator in the Hospital

4.2.1 Knowledge on An Appropriate management by using Infectious
Waste Incinerator in the Hospital

t

I

t

Personal data

General medical staff

Number Percentage

Pediatrics l5 8.0

6. Work duration

l-10 years

ll-20 years

2l-30 yeulrs

Over 31 years

68

75

31

1t

36.8

40.5

16.8

5.9

7. Infectious waste management training

Yes

No

t26.0

59.0

68.1

31.9

Copyright by Mahidol University



c

Fac. of Grad. Studies' Mahid,ol Univ. M.Ed.@nvironmental) / 4 I

Table 6 Number andpercentage of General Medical Staff Samples with Riglrt-Wrong

Answers, Classified bY Questions.

l

a

Knowledge on an apPropriate
management

Right answer Wrong answer

Number Percentage Number Percentage

1. Knowledge on Infectious Waste

1.1All wastes from hospital activities

are infectious wastes.

149 80.5 36 19.5

1.2 Examples of lnfectious wastes are

cotton, gauze, needle, blazes,

blood bug, saline bug, rubber

gloves, water tube, saline tube, Part

of body, placenta, wastes from

tested animal, slides.

1.3 Wastes with disease contamination

such tts used ganze, banners,

cotton may calrse infection.

l.4lnfectious wastes ftom hospital

lead to the disease contamination

in naturopathy, respiratory system,

tuberculosis or enter hePatitis.

1.5 Some wastes from hosPital

activities can by recycled.

2. Knowledge of Infectious Waste

Disposal

2.1Do you know the red plastic bag

only use for leftover infectious

wastes?

2.21t's necessary to separate the carts

for tansferred normal wastes and

infectious wastes

123

140

IM

85

150

142

66.5

75.7

77.8

45.9

81.0

76.8

62

45

4t

100

35

43

33.5

24.3

22.2

54.1

19.0

23.2

t
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Table 6 Number and Percentage of General Medical Staff Samples with Right-Wrong

Answers, Classified by Questions. (cont.)

l

Knowledge on an aPProPriate

management

Right answer Wrong ansu/er

Number Percentage Number Percentag€

2.3lnfuious wastes such .as cottorl

gauze, syringe, needle should be

disposed in the black plastic bag.

2.4lnfectious wastes such as blood

bag; saline bag rubble gloves, Part

of body, wastes from tested

animals, slides should be disPosed

in the red plastic bag.

2.5 Crumble food leftover from non-

patients should be disposed in the

red plastic bag.

2.6lnfectious waste should be germ-

killed by antiseptics only.

2.7 Nl waste b4gs should be gathered

to a single spot before sorting for

final disposal.

2.8 Wastes should be transferred by

cart onlY.

2.10 Infuious wastes disposal should

be germ-killed before being

buried.

2.1I Infectious wastes should be

disposed by burning in the

infectious waste incinerator only.

118

63

111

86

130

92

123

130

63.8

34.0

46.5

60.0

70.3

49.7

66.5

70.3

122

99

74

55

67

93

62

55

36.2

66.0

53.5

40.0

29.7

50.3

33.5

29.7

I

t

a

Copyright by Mahidol University



i

Fac. of Grad. Studieq Mahidol Univ. M.Ed-@nvironmental) / 43

Table 6 Number and Percentage of General Medical Staff Samples with Right-Wrong
Answers, Classified by Questions. (cont.)

lr

*

a

Knowledge on an appropriate
management

Right answer Wrong answer

Number Percentage Number Percentage

2.12 The most appropriate disposal I 6t I ll.O I tZ4 | et.O

method for all hospital wastes is I I I I

burning in the infectious waste I I I I

incinerator. 
"- ----lrvuD wo*e 

I I I I

2.r3 sorting of wastes before I ,o I oo.o I ,r, I uo.o

dumping and disposing should I I I I

be done by the cleaning 
".* | I I I

2 14 :Hreptics must be used to ,* | n7 I *., I ,, | ,u.,
up the floor where the infectious I I I I

wastes leak from the bags during I I I Itransportation. llll
2.15 Infectious wastes contaminated I T I g.q I tn I oo.o

by blood or blood producrs I I I Ishouldbegerm-killed I I I I

2.16 Nl infecrious wasres shoutd be | 72 | ls.s I rl3 | or.r
steamed before being fed into the I I I I

intuiouswasteincinerator I I I I

2.17 ll'[atoials used to contain or wrap I ttt I $.2 I ur I lo.t
the medical instruments should I I I I

be disposed in the btack plastic I I I Ibasllll
2.18 All wasres fiom trre | 130 | zo.l I rr I zs.t

microbiological laboratoryl I I I

should be autoclaved before I I I I

being disposed in the bag. I I I I
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Table 6 Number and Percentage of General Medical Staff Samples with Right Wrong
C 

Answers, Classified by Questions. (cont.)

Knowledge on an appropriate
management

Risht answer Wrong answer

Number Numberrerceruagg ttr(,Eu[a+4E

2.19 At the central waste storage

room of the hospital, infectious

wastes should be seParated from

the normal wastes.

2.20 lnfedious waste b4gs should be

carried at the top or held with

care, on draggng is allowed to

avoid the leakage.

147

98

79.5

53.0

38

87

20.5

47.0

3. Knowledge on Infectious Waste

Incinerator

3.1 Burning the infectious waste in

3.2

the infectious waste incinerator

can eliminate all germs in the

wastes.

Burning process of the infectious

wastes incinerator will not create

pollution.

The temperature in the waste and

the smoke burning chanrber

should be between 600-100

degree Celsius.

Before the infectious waste

burning, the burning chamber

should be set up to not less than

400 degree Celsius.

The most zuitable fuel for the

infectious waste incinerator is

natural gas

3.3

3.4

3.5

136

68

69

156

48

73.5

36.8

37.3

84.3

25.9

49

tt7

116

29

t37

26.5

63.2

62.7

15.7

74.r

I

t
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Table 6 Number and Percentage of General Medical Staff Samples with Right Wrong

Answers, Classified by Questions' (cont.)

*

l

'}

Knowledge on an aPProPriate

management

Right answer Wrong answer

Number Percentage Nr:nrber Percentage

3.6 Normally, infectious waste 
I

burning in the infectious waste 
I

incinerator tends to create odor 
I

and smoke as well as soot d*ittg 
I

operation. 
I

3.7 The infectious waste incinerator 

Iof any system should be oPerated

continuously and automaticallY.

3.8 The temperature of smoke from

the infectious waste incinerator

should be lowered to around

200-400 degree Celsius before

reaching the

afrnosphere.

external

3.9 Water spraying to the smoke

emitting shaft of the infectious

waste inoinerator is the most

appropriate way to lower the

temperature of such shaft.

3.10 The poison elimination at the

shaft should be wet process bY

spraying lime or an alkali into

the smoke emitting shaft, known

as "Wet Scrubber"

3.11 Waste watsr from the infectious

waste incinerator disPosed bY

che,lnical treatment onlY.

I

86

r28

46

132

116

148

71.4

I

46.s

69.2

24.9

62.7

80.0

99

57

69

37

53

139

28.6

53.5

30.8

75.1

37.3

20.0
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Table 6 Number and Percentage of General Medical StaffSamples with Right-Wrong

Answers, Classified by Questions. (cont.)

Table 6 is the summary of the research data As the questionnaire is divided

in 3 parts, the- data analysis is hence carried out and interpreted for each part

individuallybefore the overall suggestion is discussed-

For "Knowledge on Infectious Waste", the table suggests that samples are

well educated with avenge of right a$rwers from all questions at69.20/o. The highest

well educated with average of right answers from all questions at69.20/o. The highest

8l.5o/o in question 1.1 points out the fact that not all wastes from the hospital are

infectious in gsneralty known by most general medical staff The lowest 54-lo/o in
question 1.5 shows that samples have the least knowledge on whether some wastes

from hospital canbe recycled-
For "Knowledge on Infectious Waste Disposal", the table suggests that

samples have the second nighest average of 58.8% among the three Pdl., The sample

have shown theirbst training on infectious disposal from the hospital with the highest

percentage of 81.0% This is followed by the suggested practice of separated infectious

waste from normal waste (question 2.19), with the percentage of 79.5Yo. The sarnples

have the least knowledge on whether all wastes in the hospital should be burned in the

infectious waste incinerator (question 2.12), with the percentage of 33.0%. This is
followed by infectious waste such as blood bag, saline bag rubber gloves, part of
body, wastes from tasted anims,ls, slides should be disposed in the orange plastic bag

(question 2.4), with the percentage of 3 4.0o/o.

a

l

Knowledge on an appropriate
management

Right answer Wrong answer

Number Percentage Number Percentage

3.12 Nl infectious waste incinerator

used in the hospital should be

facilitated with polluted air or

dust contol devices.

3.13 Infectious waste incinerator used

in the hospital should be "Excess

Air" type.

3.14 Gas residual from Perfect

combustion is Carbon-dioxide

and steam.

3.15 Gas residual from imPerfect

combustion is Carbon-monoide.

t29

63

lt2

44

60.5

69.7

23.8

34.1

73

56

122

t41

39.5

30.0

6s.9

76.3

*
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For ..Knowledge on Infectious Waste Incineratot'', the table suggests that
o 

samples of the general t*ai.a staff average of right answers from all questions at

Sl.iX.The highist 84.3%at question 3.4. The lowest 23.8o at question 3.15'

Table 7 Number, Percentage and Mean of General Medical Staff Samples, Classified

by Knowledge on An Appropriate Management by using Infectious Waste Incinerator

in the HosPital

Levels of knowledge Number Percentage

Low (0-20 scores)

Medium Ql-30 scores)

Iilgh (3140 scores)

23

88

74

t2.4

47.6

40.0

TotaI 185 100.0

X : 26.1

According to table 7, classified by level of knowledge 47.6% have medium

knowledge on an appropriate management by using infectious waste incinerator,

followed-by high andiow i<nowledge at  O.Oyo ud l2.4Yo. The average scores stood at

26.1.

4.3 Practice on An Appropriate Management by using Infectious Waste

Incinerator in the Hospital

Table 8 Number, Percent4ge, Mean and Mode of General Medical Staff Sampleq

Classified by Questiorr ofB.huoior on fui Appropriate management by using

Infuious Waste incinerator in the Hospital

a

* Coded

Levels ofbehavior

Practice
Rsrlmlv

Prastic€
Occasionallv

Practice
Irresultrlv

Nevr
Practice

ModE
Num-

b€r
Num-

ber
Num-

b€r
Num-

b€r

l. While you working You
wear a veil' aproo, gtoves

and boots

96 5l^9 ,18 25.9 4t 22.2 0 0.00 Pragtice

regulady

2. Afrer workd you s€parale

hfec'tious vades Eom
rormalnaste

89 ,18,I g2 44.3 t4 7.6 0 0.0 Practice
Regularly

3. Sample of idec'tious wads
are cotroo, gurze, blazes and
rubber glove upon dispce
inrheredplagic bas

0 0.0 35 18.9 & 2t.6 110 59.5 Nevr
Practice

{. F.smfles of idectiols
tra$e ar€ Gottoq gauze,

blaze and rubber gloves you
diryose h the black Plasic
hrt

1r0 59.5 N 2t.6 35 18.9 0 0.0 Practice
Regulady

5. Part of body, wastes fiom
t€sed admat md slides yott
dispose in tho black plasic
ttao

0 0.0 0 0.0 24 13.0 l6l &7.0 Nev€r
hactice

5. Part of body, lrades from
!gls{ animal and slides you
disDoss in the red olagtic bas

t6l 8it.o 24 13.0 0 0.0 0 0.0 Pra.ctice
Reeulady

*

Copyright by Mahidol University



t

Tarinee Navanuja Research Results / 48

Table 8 Number, Percentage, Mean and Mode of General Medical Staff Samples,

Classified by Questions of Behavior on An Appropriate management by using

Infectious Waste incinerator in the Hospital (cont.)

Table 8 zuggested that the most samples' practice were in practice with the
texts. About 87.0% of samples' leave parts of body, wastes from tested animal and
slides in the red plastic bag (question 6) followed by 85.9Yo samples' leftover crumble
food of infectious patient in red plaSic bag (question l0) and reuse some wastes from
hospital activities 65.9yo 9question 8)

Most of the samples' , or 98.4Yo had never disposed infectious wastes in
the black plasic bag (question 12) followed by 90.3% of samples never go to
infectious waste incinerator (question 17) and87.0o/o of samples'never dispose part
ofbody, wastes from tested animal and slides in the red plastic bag (question 5)

a

t

Coded

L,evels ofbehavior

Practice
Resulrlv

Prac'tice
Occasionallv

Practice
Irresulrlv

Never
Practice

Mode
Num-

b€r
Num-

ber
Num-
b€r

Num-
ber

7. War€r u$e salhe tube you
reuse a.sain

106 57.3 35 18.9 t2 6.5 32 t7.3 Practice
Resularlv

8. You reuse soile of wastes

from homital aaivitie
32 18.9 122 65-9 38 15.2 0 0.0 Praclice

(}ceqimnllw

9. Before dispose wasies' you
will ge'rm-killed by
antisrrtics

6 3.2 19 10.3 24 13.0 r36 73.5 Never
Practice

l0.You le,flover crumble food
of infectious patiert in red
ola*icbas

159 85.9 15 E.t I 6.0 0 0.0 Lractrco

Regulady

ll.You mone iafeclious waste
baosio the disDose area

24 13.0 7 3.8 2l ll.3 133 7t-9 Never
Practice

l2.You diqpse irfectious
wasie h the black plastic
hap

0 0.0 0 0.0 3 1.63 t*2 98-4 Nev€r
Prastice

l3.You dilpos€ idectious
waste in the black plaSic
hrp

80 43.2 69 37.3 34 18.4 2 l.l Practice
Regulgrly

14.Wh€n your hospital had
been traind on iofestious
waste incinrdor. Have you
be€ntraird?

15 8.1 l0 5.4 L6 8.7 IM Tt.a Never
Practice

l5.When your hospital had
b€eo trained on infegtious
wa$e mmegemtrt Have
vou beentrained?

36 19.5 98 53.0 t2 6.5 39 2t.o Itactce
Occasionally

l6.Have you hoapital had been
frained on infec'tious rvase
mnnegmedt llave you beea
frained?

l13 6t.t 50 27.0 22 I t.9 0 0.0 Lracttce
Regulady

l7.Do you go to idectious
vrade incinemlor?

0 0.0 0 0.0 l8 9.7 167 90.3 Never
hastice

lS.Ifyou have a Aee dme you
leave idestious Ea$es in
the red olastic bae.

20 10.8 98 53.0 59 31.9 I 4.3 Practice
Ocosionatly

l9.In case of emergenry, you
leave ideciious wases in
rhercdolasilic bap.

113 6l.l 32 173 40 2t.6 0 0.0 fraance
Reeularly

20.You leave infectious wasies
in the rigfo bag though
localed fuither arrav.

ln 60.0 69 37.3 5 0.7 0 0.0 Practice
Regulady

a
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t
Table 9 Number, Percent and Mean of General Medical Staff Samples, Classified by

Levels of Practice an Infectious Waste Management by using Infectious Waste

Incinerator in the HosPital

t

X:9.9
According to table 9, classified by levels of behavior 45.4Yo practice

.Occasionally practice on infectious waste management by using infectious waste

incinerator in hospitals, followed by practice irregularly at 27.6yo and practice

regularly at 21.6yo. At least never practice at 5.4Yo. In zummary, the sarrples had

occasionally managed infectious wastes. The average scores stood at9.9.

4.4 Lnalysis of Relationship between Knowledge and Independent Variables on

an Appropriate Management by using Infectious Waste Incinerator in Hospital
The relationship analysis between independent variables studied such as

work duratiorq infectious waste management training and knowledge on an

appropriate management by using infectious waste incinerator in the hospital using the

Chi-Square statistics can be summarized, as follows;
4.4.1 . Analysis of Relationship between Knowledge and Work

Duration on an Appropriate Management by using Infectious Waste Incinerator
in lHospital of General Medical Staff.

Tahle 10 Analysis of Knowledge on an Appropriate Management and Work Duration
of general Medical Staff

s

t

Levels ofPractice Number Percentage

Practice Regularly (15-20 Scores)

Practice Occasionally (8-14 Scores)

Practice Irregularly (l-7 Scores)

Never Practice (0 ScorQ

40

84

5l

10

21.6

4s.4

27.6

5.4

TotaI 185 100.0

Work

Duration

Knowledge on an appropriate Management
Total

Los, Medium Hish

Number Number Percentage Number Percentage Number Percentage

l-10 years

ll-20 years

2l-30 ymrs

Over 3l years

7

8

7

I

30.4

34.8

30.4

4.4

22

45

t4

7

25.0

51.2

15.9

7.9

30

25

t6

3

40.6

33.6

21.7

4.1

59

78

37

l1

31.9

42.L

20.0

6.0

Total 23 100.0 88 100.0 74 10.0 185 100.0

Chi-Square : 9.498 df :6 Significance : 0.010
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e medium#*hl:#tr*?ffiffiTil8fl#,ar1 
levers orwork duration' had

Accor&ng to the analysis of relationship berween knowledge on an

appropriate .*ug.il.nt by using infectious waste incinerator and work duration

kof*i"ag. did noJ rest on work iuration with statistical significance of.0.05. The

result wL not in accordance with the research hypothesis 1.4.1, claiming that
..Knowledge on an appropriate management of general medical staff depend on work

duration",

4.4.2 Analysis of Relationship between Knowtedge and Infectious

Waste Management Training on and appropriate management by using

Infectious waste Incinerator of General medical staff

Table 11 Analysis of Knowledge on Infectious Waste Ildanagement and Infectious

Waste Management Training of General Medical Staff

Infectious Waste

Management

Training

Knowledge on an appropriate Management
Total

Low Medium Hieh

Number Percent-

age

Number Percert-

age

Number Percent-

age

Number Percent-

age

Yes

No

l5

I
65.2

34.8

69

19

78.4

21.6

A)

32

56.8

43,2

t26

59

68.1

31.9

Total 23 100.0 88 100.0 74 10.0 185 100.0

Chi-Square - 8.774 df:2 Significance : 0.012

According to table 1l the analysis of relationship between Knowledge on

mamgement and infectious waste manqgement training knowledge on an appropriate

management depend on infectious waste management fiaining with statistical

significance of 0.05. The result is in keeping with the research hypothesis 1.4.2,

clui.irrg that *Knowledge on an appropriate management of general medical staff
depend on infectious waste management training:'

4.5 Analysis of Relationship between behavior And Independent Variables An
Appropriate Management by using Infectious Waste Incinerator in Hospital of
General Medical Staff
usingthe Chi"square sbtistics can be summarized, as follows,

4.5.1 Analysis of Retationship Between Behavior and Independent
Variables An Appropriate Management by using Infectious TYaste Incinerator in
Eospital of C,enerat Medial Staff

+

?
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Tabte 12 Analysis of Behavior on an Appropriate and Work Duration of General

Medical Staff

Chi-Square = 17.437 df = 9 Significance.: 0.007

Chi-Square : 14.734 df :3 Significance : 0.034

According to the analysis of relafionship between behavior on an appropriate

management aoa iofedious waste management training behavior on an appropriate

1n*u!.**t depend on infectious waste management training with statistical

rigoifi="*r"" of O.OS. The result is in keeping with the research hypothesis 1.4.4,

claiming that "Behavior on an appropriate management training".

4.6 Analysis of Relationship between Behavior and Knowledge on An
Appropriate Management by using Infectious Waste Incinerator in the Hospital
of General Medical Staff
using the Chi-square Statistics can be summarized, as follows;

a
According to table 12 the analysis of relationship between behavior on an

appropriate management and work duratiorl behavior on an appropriate management

Aii.ra on work Iuration with statistical significance ofo.05. The result is in keeping

with the research hlpothesis 1.4.3, claiming that "Behavior on an appropriate

management of general medical staffdepend on work duration"

4.5.2 lnalysis of Relationship Between Behavior and Infectious Waste

Management Training by using Infectious Waste Incinerator in the Hospital of
general Medical Staff

Tabte 13 fuialysis of Behavior on An Appropriate Management and Infections Waste

Management Training of General Medical Staff

a

Behavicon ao aPProPri6s mmagemqt

Total

Woft duralion
Neverpractice Practice

irregularly

Practice

Occasionally

Practice regularlY

Number Number Number Numb€r Pacentagp Number lercenlagB

27

N
l3

4

32.I

47.6

15.5

4.8

9

22

5

4

22.5

55.0

12.5

10.0

59

78

37

ll

319

42.t

20.0

6.0

l-10 years

I l-20 yean

21.30 yans

Over32 yars

3

2

4

I

30.0

20.0

40.0

10.0

20

t4

l5

2

39.2

27.5

29.4

3.9

Total 10 100.0 5l 100.0 u 100.0 & 100.0 1r5 100.0

Workduratim

Be&avim on ao appropriale mmagerrrefit

TotalNever practico Prac-tice

irreguldy

Ihctie
Occasionaf$

hactice regularly

Numb€r PercemagS Nrrmb€r Numbs Nnober Nnmb€r Pccemags

Yes

No

E

2

80.0

20.0

24

n
47.l
52-9

65

l9

TI.4

22.6

29

ll
72.5

n.5
t26

59

68.1

31.9

Total lo 100.0 51 100.0 84 r00.0 4 100.0 Ir5 1m.0

+t
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4.6.1 Analysis of Relationship between Behavior and Knowledge on An
Appropriate Management by using fnfectious waste Incinerator in the Hospital
of General Medical Staff

Table 14 Analysis of Behavior on An Appropriate Management and Knowledge of
General Medical Staff.

Chi-Square : 11.238 df : 6 Significance : 0.021

The analysis of relationship between behavior on an appropriate
management and knowledgg behavior on an appropriate management did not depend
on an appropriate management with statistical significance of 0.05 The result was not
in accordance with the research hypothesis 1.4.5, claiming that *Behavior on an
appropriate management of general medical staff depend on knowledge on an
appropriate management"

Table 15 Hypothesis conclusions

4.7 An Appropriate of Infectious Waste Management by using Infectious Waste
Incinerator in Hospital of Hospital directors

a

i

lf

Work duration

Behavio on an appropriale maoagement

TotalNeverprac'tice Practice

irregrrlarly

Prac-tic-e

Occasionally

Praaice regularly

Number Number Pacedage

Low

Medium

Hish

2

7

1

20.o

7A.O

10.0

8

l9
24

t5.7

37.3

47.0

6

{I
31

7.t

56.0

36.9

7

l5

t8

t7.5

37.5

27.5

23

88

74

t2-4

{t.6
ltt).0

Total l0 100.0 51 100.0 84 r00.0 40 100.0 185 100.0

Hypothesis Accepted Rejected

l. Knowledge on an appropriate management of general
medical staffdepend on work duration ./

2. Knowledge on an appropriate management of general
medical staff depend on infectious waste managernent
training "J

3. Behavior on an appropriate management of general
medical staffdepend on work duration

',J

4. Behavior on an appropriate management of general
medical staff depend on infectious waste management
training

./

5. Behavior on an appropriate management of general
medical staff depend on knowledge on an appropriate
management

{
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Table 16 An Appropriate of Infectious Waste Management by using Infectious Waste

lncinerator in the Hospital of Hospital Directors

I

PoIicy Bamras-naradoon HosPital Pranangklao hosPital

1. Infectious waste
management by using

infectious waste
incinerator in hosPital

of The Public Heath
MinistryPolicy
Infectious waste
management bY using

infectious in your
working hospital

3. Budget for infuious
waste manggement bY

using infectious waste
incinerator

l. Accepted but have own
policy of infectious waste

management bY using

infectious waste incinerator

2. Infectious wastes must

collected in red bags and

bring to the cart for
transfening as 2 fictionist
as 8.00-9.0 a.m. and l:00-
2:00 p.m. by infectious
waste of hospital's disPosal

staffto the infectious waste
incinerator
- Wastes form oPeration
room zuch as plate, blood
tube, saline beg had be

autoclaved before disPosed

in the bag
- Needlg blaze disPosed in
red bag before transfer to
the infectious waste
incinerator
- Part of body, dead

embryo keeping cold
storage before disposed bY

burning at the temple
- Placenta disposed in
waste water treatment
system

3. - Fuel cast of infectious
waste incinerator about
30,000 baht/month (2,000
liters/month)
- Worker's salary 3

persons; 4,100

batrt/person/month

l. Main policy of the
hospital

2. set up IC tearn to
look for separate

wastes, plan of
infectious waste
management by
using infectious
waste incinerator
training and control
quantity of wastes

such as humidity,
tJpes.

3. - Fuel cost of
infectious waste
incinerator 5,000
litreVl.5 month
- Maintenance cost
of infectious waste
Incinerator
1,000,000 baht/year
- Buyrng this
infectious waste
incinerator
8.500-000 baht

t

)
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Table 16 An Appropriate of Infectious Waste Management by using Infectious Waste

Incinerator in the Hospital of Hospital Directors (cont')

I

Policy Bamras-naradoon HosPital Pranangklao hosPital

4. Assign sub-ordinate to
practice follow bY

policy

5. Furzuit and assessment

6. Problems and
impediments

4. - Wastes from each of
building collected bY

worker of medical

department
- Arrange training for
medical personnel how to
separate infectious wastes

from normal wastes

- Particle dePartment

control infectious waste

disposal staff and

infectious waste incinerator
- In case of infectious
waste disposal staff had

injured, will be report to
the medical service center
ofthe hospital

5. - Infuious waste disPosal

staff weigh infectious
wastes decreasg or not
After separate infectious
wastes from normal waster
training
- Fuel assumption
decreasg or no not
- During burning
combustion have smoke
and bad smell" or not

6. No. Because before
training got Problems;
infectious wastes 200
kglday, black smoke and

bad smell. After training
infectious waster 120-150
kg .Idea, fuel consumPtion
is deceased to 2,000 liters/
month, no black smoke and

bad smell

4. - Environment and 
I

safety committee have 
I

22 persons; secretary

to main Plan
committee I persorq

secretary to external
building environment
committee 3 persons,

secretary to infuious
Sissies committee 4

persorui, zub-

committee of
municipality 5

persons and sub-

committed of safety
7 persons

5. Authorized by zub-

committee of
municipality look
after rezult of
burning combustion

6. If Methane is
incased in volume it
show low qudity of
infectious waste
incinerator

t

I

Copyright by Mahidol University



Fac. of Grad. Studies, Mahidol Univ. M.Ed.@nvironmental) / 55

o
Tabte 16 An Appropriate of Infectious Waste Managernent by using Infectious Waste

Incinerator in thi Hoipital of Hospital Directors (cont')

4.8 An Appropriate Management by using Infectious waste

Incinerator in the H-ospital Policy Informed by Infectious Waste of Hospital's

Disposal Staff

Table 17 An Appropriate Management by using tnfectious Waste Incinerator in the

Hospital Policy Informed by Infectious Waste ofHospital's Disposal Staff

t

l

I

Policy Bamras-naradoon HosPital Pranangklao hospital

7. Guidelines to imProve 7. - Improved by officer of
The Department of Health
- The maintenance

infectious waste incinerator
will be done when any

eouipment are out of order

7. To decrease of
infectious wastes
generation rates will
be training of
personnel again

Policy Bamras-naradoon HosPital Pranangklao hospital

l. Describe of infectious
waste policy

2. Describe of an
appropriate
management by using
infectious waste
incinerator poliry in
your working hospital

3. Who you informed
policy? Describe these
policy.

l. - Foreman has been trained
of infectious wastes every 3

months.
- All of infectious wastes

have to burn
- Not to black smoke and

bad smell during burning
combustion of infuious
waste incinerator.

2. - Chwk of fuel before
burning operation
- Clean up infectious waste
incinerator
- Infectious wasites have

been burned at 700-1,000

degree Celsiuq so it have

no bad smell

3. - Hospital Directors
- Daily service of
infectious waste incinerator
before burning oPeration
- Prevent an accident
which be happened to
worker

1. -Clean up infectious
waste incinerator I
timdweek
- Clean up
storage area
good view

2. If infectious waste
incinerator is out of
order, wil transfer
infectious wastes to
company (9 bht/kg)

3. -Medical Department
- separate
infectious wastes
from normal wastes
- Defected
pollutant during
burning operation

waste
for
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a

TablelTAnAppropriateManagementbyull_sI,ftT]"sWastelncineratorinthe? 
""rrrra 

poficy Irib-rJ ty Infecti-ous waste of Hospital's Disposal staff(cont')

The most samples' behavior was in practice the texts' All of them have to

control operating system bf iof."tio,rs waste incinerator (question 3) and they have to

wann the infectious waste incinerator before burning process (question 20). Foltowed

by 3 p**ns while working wear a veil, apron, gloves.and boots (question' l), after

;;ilt ilti.r they take ogaie4 apron, eloves and boots kgen in detergent (question 6)

ffi "f.a" 
up tire floor where the inectious wastes fallen (question 1?) Fqt duty have

to 6rr* both of infectious wastes and normal wastes (question 12) their duty have to

Uurn Uottr of infectious wastes and normal wastes (question 14) they haveto-eliminate

ash after infectious wastes burning process (question 18) and they complle infectious

*urt., bags and *prut" no.rilI' wastes from infectious $/aste before burning

(question l9).
Most of them never burn infectious wastes with normal wastes if there are

no more (question 4) followed by 2 persons go to see the doctor if they got ill cause of

burning ir,f."tio.r. wastes such as cougfu sneeze or rasp (questioa 5), 
- 
normally

infectious waste germ-killed by antiseptit. b.fot" burning (question 8) and infectious

wastes mix burned with radioactive wastes (question l0)
Levels of behavior on an appropriate management by usrng infectious

waste incinerator in hospitals 3 persons piactice regularly, follorn'ed by practice

io"gd-fy and I person n o.r practice and practice occasionally. The average scores

stood at 9.8.
The relationship between knowtedge on an appropriate management by

using infectious waste incinerator and infectious waste management training,

hoit"ag" did not rest on infectious waste managfiient training with statistical

significance 0.05.

*

D

4. - Yes. But difficult,
because of human

habit don't separate

dispose of infectious
wastes and normal
wastes
- Fix time to oPen

infectious storage
room at 6 a.m., 2
p.m. and 8:00 P.m.
but can't do that
because they
dispose when theY

want to.
5. Wear a mash gloves

sometimes because
gloves are thin can't

+. Yes, We do And match

with practice dutY.

5. Wear a veil, apron, gloves

and boots during work hour

every time

+. Oo you Practice follow
by policy duty?

5. Protect yourself during
work hour.
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CHAPTERV

RESEARCII DISCUSSION

This results are discuss as follows ;

5.1 Policy on an Appropriate Management by using Infectious
Waste Incinerator of Hospital Director

Both ofhospitals have no formatify for infectious waste management,

meanwhile have guidelines to operate in Bamas-naradoon Hospital just only 5

instructions by infectious waste disposal staff collect the red bags to the infectious

incinerator; wastes from operation room have be autoclaved bfore disposed in the

bu1; needles, blazes dispose in the red bag; part of body, dead embryo keep in cold

storage before burning at the te'ryle and placenta dispose in waste water treatment

system. In Pranangklao Hospital have IC team to inform the plan of infectious waste
managernent by using infectious waste incinerator sarne asi the study of Veerachai

Chokwinyu (1996 : 89) found that hospitals have no formality for infestious waste

management and the management personnel had less attention on the object thus could
endanger to general medical staffand infectious waste disposal statr

5.2 Retationship between Knowledge, Practices and trndependent
Variables on Management by using Infectious Waste Incinerator in
Hospital

- General medical staff
According to the result of this study found lfuowledge on infectious waste

management by using infectious waste incinerator of general medical staffdid not rest
on work duration with statistical significance of 0.05 that differ from Concept of
Jintana U-nipan (1984 : 31) pointed out that work duration is the basic factor
enhancing an individual knowledge to think about and solve problems as well as

initiate newthing.
May be cause ofnew gradated of general medical staffgained more

acknowledge from education-
For practices on infectious waste management by using infectious waste

incinerator of general medical staff depend on work duration with statistical
significance of 0.05 that to be agreement with Panit Iv&rnogam (1996 : 9l-93)
consisted with the less work drnation statr has more corect practices in infections
waste management tlan more work duration staff.

The result of this study formd that knowledge on infectious waste
management by using infectious waste incinerator of general medical staff depend on
infectious wasted managemeit training with statistical significance of 0.05 , the same

t

f

!
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viewed of Noi Sirichot (1997 : 67) pointed out, training is the process of behave more
knowledge in order to learn or adapt practice followed by the purpose of training after
infectious waste management training, general medical staff get more knowledge in
infectious waste management.

For practices on infectious waste management by using infectious waste
incinerator of general medical staff depend upon in fictions waste management
training with statistical significance of 0.05, this is consistent with the concept of
Patcharee Pakcharoen (1997 : 150) found of studied most practices were regular
practices and depended on training in infectious waste management in hospital.

To show that after infectious waste management training the general
medical staff practices to be corrected practice in daily duty course of unknown
information or fail to remember.

- Infectious waste disposal staff
According to the result of this study, knowledge on infectious waste

management by using infectious waste incinerator and work duration of infectious
waste disposal staffwith statistical significance of 0.05 in contrast with the hlpothesis
of Saranya Sutthiroajrak (1998 : 80-Sl) claimed that infectious waste disposal staff
differed in work period and knowledge of infectious waste managernent and
knowledge of dangers of infectious waste to health.

This study found no relationship between practices on infectious waste
management by using infectious waste incinerator not hennaed on work duration of
infectious waste disposal staff with statistical signfficance of 0.05 in daily duty more
period of work duration it is not important to be good practices of infectious waste
man4gement, it is not in the same line ofNaowarat Satienpakinanakorn (1998 : 75-81)
stated that practices on infectious waste man4gement of the samples did not differ with
work duratioq agg tlpes of hospitals, exposure of information on infectious waste
management

According to the study knowledge on infectious waste man4gement by
using infectious waste incinerator of infectious waste disposal staff did not rest on
infuious waste man4gement training with statistical significance of 0.05 not in the
line with the set hypothesis. In contrast with Saranya Sutthiroajrak (1998 : 80) studied
found that infectious waste disposat staff with infectious waste management training
on accurate knowledge of infectious waste collection would collect infectious waste
more accurately than those without training.

The study found that the practices on infectious waste manag;ement by using
infectious waste incinerator of infectious waste disposal staff did not depend on
infectious waste management training with statistical significance of 0.05, so ihis 

"asedisagreement with Saranya Sutthiroajrak (1998 : 80 - 8l) pointed out that the practices
on infectious waste management of infectious waste disposal staffvaried in training on
accurate practices on infectious waste management.

The analysis of relationship between practice on an appropriate management
and knowledgq practice on an appropriate management did not depend on an
appropriate management with statistical significance of 0.05
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5.3 Relationship between Practices and Knowledge on an Appropriate
Management by using Infectious Waste Incinerator in Hospital

- General medical staff
According of the studied, practices on infectious waste management did not

hinged on infectious waste management by using infectious waste incinerator with
statistical significance of 0.05 that contrast of Phada Limpasaichon (1998 : 105) stated

of knowledge was a key in prediction practice on prevention and knowledge had

effected of practice on acting, on beliefs.

- Infectious waste disposal staff
The studied found no relationship between practices on infectious waste

management of infectious waste disposal staff and knowledge on infectious waste

management by using infectious waste incinerator in hospital with statistical
significance of 0.05 that agree with Ploenpit Prommali (1998 : 113-114) studied of
knowledge about infectious waste disposal staff settled at 64.9A percent but had

. incorrectly managed infectious wastes it may risks of being pierced by needles or
sharp objects.

t
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CHAPTER \rI

CONCLUSIONS AJ\D RECOMMENDATIONS

The research's objectives An Appropriate Management by Infectious waste

Incinerator of Medical Personnet A case study of Hospital under Ministry of Public

Health in Nonthabrni, variables and relationship between work dtration, an

appropriate management training and knowledge, practices of general medical staff,

infectious waste disposal staff in hospitals and study the policy, process, budget,

problenq Impediments, recommendations and guide lines to improve an appropriate

management by using infectious waste incinerator of Hospital Directors
This research is survey research, the samples are 2 Hospital Directors @amras-

naradoon Hospital and Pranangklao Hospital) 185 general medical staff and 4
infectious waste disposal staff @amras-naradoon 3 persons, Pranangklao I person)

Research use indepth-interview for Hospital Director and part 4 for infectious waste

disposal staff; questionnaire for general medical stafl
Information analyze by statistic; percentage, mean, mode and Chi-Square test.

Information of indepth-interview using description

6.1 Conclusions
6.1.1 Knowledge of personnel on An Appropriate Management by using

Infectious YYaste Incinerator in Hospitals
I(nowledge on an appropriate management by using infectious waste

incinerator of general medical statrin hospitals.
Most of the samples scored medium level of I(nowledge on an

appropriate management by using infectious waste incinerator. Total 185 respondents;

medinm knowledge had S8 persofff (47.6 p*cent), high knowledge had' 74 persons

(40.0 percent),and low knowledge had 23 persoilt (12.4 percent) Knowledge on an

appropriate management by using infectious waste incinerator of infectious waste

disposal statr in hoqpital

6.1.2 Practice of pelsonnel on An Appropriate Management by using
Infectious Waste Incinerator in Hospital

Practice on an appropriate management by using infectious waste

incinerator in hospital general medical statrin hospital
Most of the samp[ss scored practice occasional 4 level of practice on an

appropriate management by usiqg infectious waste incinerator. Total 185 respondents;
practice occasionally 84 persons (45.4 percent), practice irregularly 5l persons (27.6
percent) practice regularly 40 persons Ql.6 percent) and never practice l0 persons

(5.4 percent)

I
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6.1.3 Resutts of the Hypothesis Testing
Knowledge on an appropriate management of general medical staff

depend on work duration- 
According to the analysis of relationship between knowledge on an

appropriate management by using infectious waste incinerator and work duration

knowledge did not rest on work duration with statistical significance of 0.05- The

result was not in accordance with the research hypothesis'

Therefore, the hlpothesis I was rejected-

Knowledge on an appropriate management of general medical staff
depend on an appropriate management training

According to the analysis of relationship between knowledge on an

infectious waste management and an appropriate management training knowledge on

an infectious waste management hinged on an appropriate management training with
statistical significance of 0.05. The result is in keeping with the research hypothesis.

Therefore, the hypothesis tr was accepted.

Practice on an appropriate management of general medical staff
depend on workduration

According to the analysis of relationship between practices on an

appropriate management and work duration, practices on an appropriate management

hinged on work duration with statistical significance of 0.05. The result is in keeping

with the research hypothesis.
Therefore, the hlpothesis Itr was accepted-

Practice on an appropriate management of general medical staff
depend on an appropriate management training

According to the analysis of relationship between practices on an

infectious waste managsment and an appropriate man4gsment training practices onan
appropriate management hinged on an infectious waste management taining with
statistical significance of 0.05. The result is in keeping with the research hlpothesis.

Therefore, the hypothesis [V was acceped.

Practice on an appropriate management of general medical staff
hinge on knowledge on an appropriate management

The analysis of relationship between practice on an appropriate

management and knowledge, practice on an appropriate management did not hinge on

an appropriate management with statistical significance of 0.05. The result was not in
accordance with the research hypothesis.

Therefore, the hlpothesis V was rejected-

6.1.4 An Appropriate of An appropriate management by using infectious
waste incinerator in Hospital of Hospital Director

1. An appropriate management by using infectious waste incinerator
in hospital of Ministry of Public Health Policy

Bamras-naradoon hospital acknowledged the policy of the ministry but
the hospital had it own policy. Pranangklao Hospital said the ministry's poltcy is the

main policy of the hospital. However both of them didn't explain about what is the

M.Ed.@nvironmental) / 6 I
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policy of the ministry because they didn't pay attention, so they didn't know the detail

of the policy. That is the reason why they could not explain.

2. An appropriate management by using infectious waste incinerator
in your working hospital

Both of hospitals didn't have the realistic policy but only 5 regulations
as follow

1. placenta must be disposed into the water treafrnent plant
2. Infectious waste must be separated from normal wastes
3. Safety Committee has uncharged about environmental care and

safety in the hospital buy the scope of work has still not cleared.

3. Budget for an appropriate management by using infectious waste
incinerator

Bamras-naradoon Hospital is concerned about fuel cost and worker
salary which is different from Pranangklao Hospital, only the maintenance cost of
incinerator per year is around 1,000,000 bht. inculcating the efficiency of incinerator is
high because the hospital is realized about infectious waste problem which effected to
general people and set the high budget for incinerator. In the future Pranangklao

Hospital will issue the main policy for infectious waste and incinerator

4. Assigu subordinate to practice follow by policy
Bamras -naradoon has assigned the Particle deparfuent to take care of

incinerator worker and set the training coreni to separate infectious waste, Pranangklao
has set the environmental and safety committee in order to improve the environment
and safety in the hospial.

- 5. Pursuit and assessment
Both of hospital just only check infectious wastes generation rates,

fuel assumption and have to check smoke and smell during burning combustion but
have no correspondent plan

6. Problems and impediments
Bamras- naradoon mentioned that the problem has been salved after

the haining because the volume of infectious waste is decreased low fuel cost, no
black smoke and bad smell. Pranangklao Hospital mentioned that if the incinerator has
a problem they con check the volume ofMethane

7. Guidelines to improve
Bamras-naradoon Hospital Director suggested this issue improved by

officer of the Deparfinent of Health and infectious wastes incinerator will be
maintenance it out of order and Pranangklao Hospital Director mentioned if infectious
wastes increase of generation rates will be set up taining again. Both of hospitals have
no record found for this issue.

6.1.5 An appropriate management by using infectious waste incinerator in
hospital policy informed by infectious waste disposal staff

I
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Information found infectious waste disposal staffdid not know about an

appropriate management and an appropriate man4g,ement by using infectious waste

incinerator policy just to know Af of infectious wastes have to be burned check up

smoke and imeli and have to clean up storage area and infectious waste to company.

And about policy informed by infectious waste disposal staff of 2 hospitals found

infectious ,.*t" disposal staff of Bamras-naradoon Hospital told that they informed

policy from Hospital Director to daily service infectious waste incinerator before

Lr-i"g operation, Pranangklao infectious wastes disposal staffinformed policy from

Medical Department to sEparate infectious wastes from normal wastes and defect

pollutant d*i"g burning operation infectious wastes disposal sta{ of Bamras-

naradoon told that they piactice based on policy and that policy match their practice

duty buy infectious *arte disposal staff of Pranangklao Hospital told that the policy

rarely match his practice duty cause of low quality of a veil apron gloles and boots

and separatioo oi infectious wastes and normal wastes it is difficult because they

practice incorrect way for along time

'6.2 
Recommendation of the Research

Health care waste management policy is only effective if it is used daily,

consistenfly and occurately. Training employees in implementing the policy is critical

to a succlssful health care waste management progam. Training will provide

orientation for new employees and for existing employees with new responsibilities,

and should be modified if methods and requirements change-

Training should focus on all principles of health care waste management as

discussed throughout this guide. It also shoutd hightight employees' responsibilities

and where they fit into the entire management program.

Ihe health care risk waste collection portion of the management policy should

include:
1. A list of persons responsible for collection
2. Collection schedule
3. Internal transport routes
4. Use of personal protective equipment
5. Decontamination and cleaning procedures for waste collection carts and

storage areas
6. Use, maintenance and security of the storage area

Effectiveness for Health Care Waste Management
Identif present technical aspects, fimctions and personnel involved in the

production, handling and management of health care waste

L. Assess the costs associated with present waste man4gement

2. Define management policies for waste management to be used in the future

3. Train employees in policy, health and safety procedures

4. Anatyze technical procedures. Costs and policies annually to identify if
additional, better practices can be adopted-

Each of Department Should to Keep Records About
1. Amounts of waste generated in each deparfinent

2. Amounts of waste generated for entire facility

t
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3. Direct costs for supplies and materials used for collection, tansport, storage,

treatment, disposa! decontamination, and cleaning
4. Costs for labor and materials for training
5. Costs for labor and materials for occupational health activities such as

immunizations, needle sticks and other injuries, and post-exposure treatments

6. Costs for repairs and maintenance of incinerator or other Eeafunent

technolory
7. Costs for confractor services

An appropriate management by Using fnfectious \Maste Incinerator
Should to

1. Reduction of waste volume, weight
2. Waste unrecognizable after treatnent
3. Acceptable for all waste types
4. Heat recovery potential

However under the present economic climate, there are second thoughts about

this alternative. On the other han4 locally built incinerators, often constructed with
"folk wisdom", tend to be rejected by the neighborhoods due to problems with odor

and smoke. The main differences between locally built hospital waste incinerators and

imported ones are that the latter are invariably of higher price sometimes 34 times
higher and that their qualrty and performance in terms of waste destruction
effectiveness and emission control efficiency are superior. Examples of countries of
origrn of these imported products include such developed nations as Germany, the
United States, France, and Japan As to the locally built incinerators, their quality is
still unreliable and emissions resulting from the combustion process are problematic.

Although Thai regulatory standards on the control of pollutant emissions from the
incineration of hospital wastes are not yet in place, it is envisaged that the Mnistry of
Public Health would soon issue an ministerial announcement to this effect.

6.3 Recommendation for the Further Research
The problems in an appropriate management of infectious wastes from the

hospitals have difference in many conditions such as the difference in size of hospitals
will have difference in resources and facilities are personnel' quality and budget so

manufacfired problems.
The recommendations for the Further Research were as below ;
L The comparison the correct and incorrect of assessment regarding

infectious waste management
2. The management of infectious wastes in the hospitals.
3- The research about the standard in infectious wastes management in

Thailand.
4. The research for development in tools of infectious wastes management in

Thailand.
5. The research and development of communication system about higher

efficiency in the infectious wastes management.
6. The research of handbook improved for conveniently of infectious wastes

management.
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a 7. The research of policy and scheme of the infectious wastes management by
using infectious wastes incinerator in hospitals.

8. The research of standard infectious wastes management to find the
problsms and imPediments.

9. The research of infectious wastes incinerator types to recover excellent

efficiency incinerator to desire for each hospital.
10. The research comparison of personal protective of the infectious wastes of

hospital's disposal staff in hospital.
1|.The research of budget for infectious wastes management by using

infectious wastes incinerator in hospitals.
l2.Tbe research abuse and frame of ashes storage by buming operation

infectious wastes incinerator.
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APPENDIX A

Indepth-Interview and Questionnaires for

Research on Atr Appropriate Management by Using

Infectious Waste Incinerator : A Case Study of Ilospital Under

The Minisfi of PubHc Health in Nonthaburi.
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Faculty of Social Sciences and Humanities

Mahidol University, Salaya Amphur

Buddhamonthol Nakornphatom 73170

fune 14, 2001

Subject: Request for cooperation in interview and answering questionnaire

To: Hospital Director

Mrs.Tarinee Navanuja the student of Education @nvironmental Education)

. Faculty of Social Sciences and Humanities Mahidol University have to collect the data

for thesis concerns with *fui Appropriate Management by using Infectious waste

Incinerator: A Case Study of Hospital under The Ministry of Public Health in

Nonthaburi" Assistant Professor Subphachai Sukarawarq M.S. is Major - Advisor. In

case study , student request collect data by interview and questionnaire with you,

medical personnel in Operation Department - Medicine Department - Surgery

Department - Obstetrics and Gpae Department - Pediatrics Department - Pediauics

Department and Infectious Waste Disposal Staff during June to July 2001.

Faculty of Social Scie.nces and Humanities request for your kind.

Sincerely yours,

(Asst. hraporn Jukpaiwong)

Asst. Dean, Faculty of Graduate Studies
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Indepth-Interview Title @ospital Director)

Title

An appropriate Management by Using Infectious Waste Incinerator: A Case

study of Ilospital under The Ministry of Public Ilealth in Nonthaburi

@!-1: Personal Data of Replier

Please answer the following questions by mark u {'into ( ) and IilI in the blank.

t l. Sex

( ) Male ( )Female

2. Age.. .....years.

3. Work duration. .......years.

4. Working hospital

( )Pranangklao ( )Barnras-naradoon

- 5. Job title..

6. Highest qualification.......

t
Par-t 2: Policy of Infectious Waste Management by Using Infectious Waste

Incinerator in the Hospital

1. Have you informed policy of infectious waste management by using infectious

waste incinerator in hospital of Public Health Ministr-y or not? And how?

t
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2. How policy of infectious waste management by using infectious waste incinerator

in your working hospital?

3. Do you obtain budget for infectious waste management by using infectious waste

incinerator, or not? And how?

4. Do you assign an infectious waste management by using infectious waste

incinerator to sub-ordinate to practice or not ? And how?

5. If your aruiwer in question 4 is '!es". How your pursuit and assessment?

a

*

t
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After pursuit and assessment. Do you have any problems and impediments, or not?

And How?

How your guidelines to improve an appropriate manage,ment by using infections

waste incinerator in your working hospital?

e

t

t
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Questionnaire (General Medical Staff)

Title

An appropriate Management by Using Infectious Waste Incinerator:

A. Case Study of Under The Ministry of Public Ilealth in Nonthaburi

@!-1: Personal Data of Replier

Please answer the following questions by mark o' /" into ( ) and fiIl in the blank.

l. Sex

( )Male ( )Female

I ' 2. Age..... ...years.

3. Work duration ........years.

4. Working hospital

( )Pranangklao ( ) Bamras-naradoon

5. Job title

( )Chiefofward ( ),Scientist

( ) Chief of laboratory ( ) Clerk of Science

( )Nurse ( )MedicalTechnologist

( ) Assistant of nurse ( ) i.e.(please specific).. .. ......... ..
't}

6. Highest qualification

( ) Certificate of nurse ( ) Bachelor degree

( ) Higher than Bachelor degree ( ) i.e. ( please specific)

7. Working deparfrnent

( ) Operation ( ) Obstetrics and Gynae

( ) Medicine ( )Pediatrics

( ) Surgery

8. Have you been hained on an appropriate management by using infectious waste

I incinerator?

( )Yes ( )No

AppendixA / 76
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W: Knowledge on an appropriate Management by using Infectious'Waste

Incinerator in the Hospital.

t

*

Please mark a ,/nulyour answer

Texts Yes No

1. Knowledge on an appropriate

1.1 All wastes from hospital activities are infectious wastes.

L.2 Exarnples of Infectious wastes are cottor5 gavze, needle,

blazes, blood bag, saline bag, rubber gloves, waster tube, saline tube,

part ofbody,placenta, wasters from tested animal and slides.

1.3 Wastes with disease contamination such as used garuze,

banners, cotton may cause infection.

1.4 Infectious wastes from hospital lead to the disease

contamination in naturopathy, respiratory systern, tuberculosis or enter

hepatitis.

1.5 Some wastes from hospital activities can be recycled.

2. Knowledge of Infectious Waste Disposal

2.1 Have you ever been tained on infectious waste disposal

from yotu own organization ?

2.2 Have you conveyed the infectious waste disposal policy to

yotu sub-ordinates for real world practicing?

2.3 Infectious wastes such as cotton, gauzes, syringe, needle

should be disposed in the black plastic bag.

2.4 lldectrous wastes such as blood bug , saline bag, rubber

gloves, part of body, wastes from tested animals, slides should be

disposed in the red plastic bag.

2.5 Food leftover from non-patients should be crurnble disposed

in the red plastic bag.

2.6 Infectious waste should be germ-killed by Antiseptics only.

2.7 Nl waste bags should be gathered to a single spot before

sorting for final disposal.

I
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part 2: Knowtedge on an appropriate Management by using Infectious lYaste

Incinerator in the Hospital. (cont.)

t

Texts Yes No

2.8 Wastes should be hansferred by cart only.

2.9 Infectious wastes should be tansferred for disposal in

separation from the normal wastes.

2.10 Infectious wastes disposal should be germ-killed before

being buried.

2.11 Infectious wastes should be disposed by burning in the

infectious waste incinerator only.

2.12 "trbte most appropriate disposal method for all hospital

wastes is burning in the infectious wastes incinerator.

2.13 Sorting of wastes before dumping and disposing should be

done by the cleaning staffonly.

2.14 Antiseptics must be used to clean up the floor where the

infectious wastes leak from the bags during tansportation.

2.15 Infectious waste contarninated by blood or blood products

should be germ-killed by antiseptics before being fed into the

infectious waste incinerator.

2.16 All infectious wastes should be steamed before being fed

into the infectious waste incinerator.

2.17 MatErials used to contain or wrap the medical instruments

should be disposed in the black plastic bag.

2.18 All wastes from the microbiological Laboratory should be

autoclaved before being disposed in the bag.

2.19 Atthe central waste storage room of the hospital infectious

wastes should be separated from the normal wastes.

2.20 ltf*tious waste bags should be caried at the top or held

with care, no draggng is allowed to avoid the leakage.

3. Knowledge on an appropriate incinerator infectious waste.

*

t
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Ptt}: Knowledge on an appropriate Management by using Infectious Waste

Incinerator in the llospital. (conL)

I

*

t

Texts Yes No

-:.t Burning the infectious waste in the incinerator can eliminate

all germs in the wastes.

3.2 Bundng process of the infectious waste incinerator will not

create pollutant .

3.3 The temperature in the waste and the smoke burning charrber

should be between 600-100 degree celsius.

3.4 Before the infectious waste buming, the burning chamber

should be set up to not less than 400 degree celsius.

3.5 The most suitable fuel for the infectious waste incinerator is

natural gas.

3.6 Norrrally, infections waste burning in the infectious waste

incinerator tends to create odor and smoke as well as soot during

operation.

3.7 The infectious waste incinerator of any syste,rn should be

operated continuously and automatically.

3.8 The temperature of smoke from the infectious waste

incinerator should be lowered to around 200-400 degree celsius

before reaching the external Atnosphere.

3.9 Water sprayrng to the smoke emitting shaft of the infectious

waste incinerator. Is the most appropriate way to lower the

Temperature of such shaft.

3.10The poison elimination at the shaft should Be wet process by

spraying lime or an Alkali into the smoke emitting shaft, known As

" Wet Scrubber"

3.11Waste water from the infectious waste incinerator Disposed

by chemical treatue,lrt only.

3.12All infectious waste incinerator Used in the hospital should

be facilitated With polluted air or dust contol devices.Copyright by Mahidol University
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W: Knowledge on an appropriate Management by using Infectious Waste
|}-' 

Incinerator in the Hospital. (conL)

Texts Yes No

3.13 All infectious waste incinerator Used in the hospital should

be facilitated With polluted air or dust control devices.

3.14 Infectious waste incinerator used in The hospital should be

"Excess Ait''Tlpe.

3.15 Gas residual from perfect combustion is Carbon - dioxide and

steam. Gas residual from perfect combustion is Carbon -
monoxide

@-3,: Practice on an appropriate Management by Using Infectious Waste

Incinerator in the Hospital

I

{}

Please mark u 1/tt 
^1your 

practice.

Texts Practice

Regular\

Practice

Occasionally

Practice

trregularly

Never

Practice

1. While you working, Vou wear a

veil, apron and gloves.

2. After worked you separate

infectious wastes form normal

wastes.

3. ExanrFles of infectious wastes

are cotton, gauze, blazes and

gloves you Dispose in the red

plastic bag.

4. Examples of infectious wastes

are cotton, gavze, blazes and glove

you dispose in the black plastic

bag.t
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Part 3: Practice on an appropriate Management by Using Infectious Waste

Incinerator in the Hospital (cont)

t

Texts Practice

Regularl5

Practice

Occasionally

Practice

Irregularl5

Never

Practice

5. Part of body, wastes form

tested animal and slides

you dispose in the black plastic

bag.

Part of body, wastes form

tested animal and slides

you dispose in the red plastic

bag.

7. Water fube, saline tube you

reuse it again.

8. You reuse, saline tube you reuse

it again

9. Before dispose wastes, you

will gerrr-killed by antiseptics.

10. You left lover cnrmble food of

infectious patient in red plastic

bag.

11. You move infectious wastes

bags to the disposed area.

12. You dispose infectious wastes

in the black plastic bag.

13. You clean up the floor where

the infectious wastes leak from

the bag.

14. When your hospital had been

tained on an appropriate

management.

I

t
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E-3,: Practice on an appropriate Management by Using Infectious Waste
a- Incinerator in the Hospital (conl)

Texts Practice

ReguIarlS

Practice

Occasionally

Practice

Irregularll

Never

Practice

15. Have you protect your self

during working hour?

You go to infectious waste

incinerator?

If you have a free time, you

will

read on an appropriates

handbook.

In case of emergency, you

leave infectious wastes in the

red plastic bag.

You leave infectious wastes in

the right bag, though located

firrther away.

16.

17.

18.

19.

t

I

t
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Indepth-Interview (Infectious Waste Disposal Staff)

TitIe

An Appropriate Management by using Infectious Waste Incinerator :

A Case Study of Hospital under The Ministry of Public Health in Nonthaburi

Part I : Personal Data of Replier

Please answer the following question by mark n'y'" iato ( ) and fill in the blank

r .1. Sex

( ). Male ( ) Female

2. Age.........years.

3. Work duration ........yeaxs.

4. Working hospital

( )Pranangklao ( ) Bamras-naradoon

5. Job title...........

6. Highest qualification.............

p 7, Have you been tained on an appropriate management by using infectious waste

incinerator?

( )Yes ( )No

I
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Part2 : Knowledge on an appropriate Management by Using Infectious waste

Incinerator in the HosPital.

I

Please mark ee {tt 
^1your 

answer

Texts Yes No

1. Knowledge on an aPProPriate 
I

1.1 All wastes from hospital activities are Infectious wastes. 
I

1.2 Examples of Infectious wastes are cotton, Gatze, needle, 
I

blazes, blood bag, saline, Bag, rubber gloves, water tube, 
I

saline tube, Part of body, placenta waters from tested I

Animal, slides. 
r-------- 

|

1.3 Wastes with disease contamination such as Used eave, 
I

banners, cotton may causie Infection. 
I

1.4 Infectious wastes from hospital lead to the Disease 
I

contamination in gastopsthy, Respiratory 'ru*', 
I

tuberculosis or Enter hePatitis. 
I

1.5 Some wastes from hospital activities can Be recycled. 
I

I

lZ. Knowledge of infectious Waste Disposal

| ,., Have you ever bee,n trained on an appropriate disposal from

Lo* own organization?

| ,., Have you conveyed the infectious waste Disposal policy to

Lo* sub-ordinates for Real world practicing?

| ,.r lnfectious wastes such as cottoq ga,,ze, Syringe, needle
I

I should be disposed in the Black plastic bag.
I

| ,.0 Infectious wastes such as blood bag, saline bag, rubber

I gloues, part of body, wastes from tested animals, slides should be

I nirporra in the red plastic bag.

| ,.t crumble Food leftover from non-patients should be Disposed
I

I in the red plastic bag.

| ,.u Infectious waste should be gerrr-killed by antiseptics only.
I

I Z.l All waste bags before sorting for final Disposal.

t

a
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part2 z Knowledge on an appropriate Management by Using Infectious Waste

Incinerator in the Hospital. (conL)

I

t

Texts Yes No

2.8 Wastes should be fiansferred by cart only.

2.g Infectious wastes should be transfe,lred for disposal in

separation from the normal wastes.

2.10 Infectious wastes disposal should be germ- killed before

being buried.

2.ll Infectious wastes should be disposed by buming in the

infectious waste incinerator only.

2.12 T\e most appropriate disposal method for all hospital

wastes is burning in the infectious waste incinerator.

2.13 Sorting of wastes before dumping staffonly.

2.14 Antiseptics must be used to clean up the floor where the

infectious wastes leak from the bags hansportation.

2.15 Infectious wastes contaminated by blood or blood products

' should be genn- killed by antiseptics before being fed into

the infectious waste incinerator.

2.16 Nl infectious waste should be steamed before being fed

into the infectious waste incinerator.

2.17 Matenals used to contain or wrap the medical instnrme,lrts

should be disposed in the black plastic bag.

2.18 All wastes from the microbiological laboratory should be

autoclaved before being disposed in the bag.

2.lg Atthe cenfial waste storage room of the hospital, infectious

wastes should be separated from the nonnal wastes.

2.20 Wectious waste bags should be carried at the top or held

with care, no dragging is allowed to avoid the leakage.

3. I(nowledge on an appropriate Incineratort
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Part2 : Ifuowledge on an appropriate Management by Using Infectious Waste

Incinerator in the Hospital. (cont)

a

*

I

Texts Yes No

3.1 Buming the infectious waste in the infectious waste

incinerator can eliminate all germs in the wastes.

3.2 Burning process of the infectious waste incinerator will not

create pollution.

3.3 The temperature in the waste and the smoke bunring chamber

should be between 600-100 degree celsius.

3.4 Before the infectious waste burning the burning charnber

shoufd be set to not less than 400 degree celsius.

3.5 The most suitable fuel for the infectious waste incinerator is

natural gas.

3.6 Normally, infectious waste burning in the infectious waste

incinerator tends to create odor and smoke as well as soot

during operation.

3.7 T\e infectious waste incinerator of any systeur should be

operated continuously and automatically.

3.8 The temperature of smoke from the infectious waste

incinerator should be lowered to around 200400 degree

celsius before reaching the exte,r:ral atnosphere.

3.9 Water sprayrng to the smoke emitting shaft of the infectious

waste incinerator is the most appropriate way to lower The

temperature of such shaft.

3.10The poison elimination at the shaft should be wet process by

spraytng lime or an alkali into the smoke emitting shaft,

I(nown as "Wet Scnrbbet''

3.11Waste water from the infectious waste incinerator should

only.

3.l2All infectious waste incinerator used in the hospital should be

facilitated with polluted air or dust conEol devices.Copyright by Mahidol University
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part2 tKnowledge on an appropriate Management by using Infectious lYaste

Incinerator in the Hospital. (cont)

part 3 : Practice on an appropriate Management by Using Infectious Waste

Incinerator in the HosPital

Please mark"/" at yourpractice

a

*

or used in the hosPital should be

"Excess Ait''tlpe rather than "Standard Ait'' tlpe'

3.14 Gas residual from perfect combustion is carbon-dioxide and

steam.

3.15 Gas residual from imperfect combustion is carbon-monoxide.

Texts

Practice

Regularly

Practice

Occasionally

Practice

Irregularly

Never

Practice

1. While you working, You wear a

veil, apron, gloves and boots.

2. You had injtred from carried

infectious wastes bags.

3. You have to control oPerating

system of infectious waste

incinerator.

4. Infectious wastes bumed with

normal Wastes if there axe no

more.

5. You go to see the doctor if You'

re Got ill cause of buming

infectious Wastes, such as

cough, sneezeorRasp.

6" After daily duty, You take off

the gloves, Apron, aveil and
a
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Part 3 : Practice on an appropriatO Management by Using Infectious Waste

Incinerator in the Ilospital (cont.)

I

Texts

Practice

Regularly

Practice

Occasionally

Practice

Irregularly

Never

Practice

boots keep in detergent.

7. You found infectious wastes mix

normal wastes in one bag.

8. Normally, Infectious wastes

germ killed by antiseptics before

butning.

9. You divide infectious wastes

and chemical wastes before

bundng.

l0.Infectious wastes mix burned

with bunred with radioactive

wastes.

ll.Infectious wastes have burned

once a day.

12. You clean up the floorwhere the

Infectious wastes fallen.

13. You clean up the floor and

infectious waste incinerator after

burning.

14. Your duty have to bunr both of

infectious wastes and normal

wastes.

15. Burning infectious waste

process about 2-3 hours/time.

16. You cheek up accessories waste

incinerator after burning.

r

C
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Part 3 : Practice on an appropriate Management by Using Infectious Waste
ar

Incinerator in the Hospital (cont)

a

Texts

Practice

Regularly

Practice

Occasionally

Practice

Irregularly

Never

Practice

17. You're not sure which is
infectious waste or not

18. You have to eliminate ash after

infectious wastes burning

process.

19. You compile infectious wastes

bags and separate nonnal waste

from infectious wastes before

buming.

20. The infectious waste incinerator

should before bundng process.

I

o
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o 4-1-: Policy on an Appropriate Management by Using Infectious Waste
Incinerator in the Hospital.

l. How policy of infectious waste managernent in your working hospital ?

2. How policy of infectious waste managerne,nt by using infectious waste incinerator
in your working hospital ?

3. Who you infectious policy of infectious waste management by using infectious
waste incinerator in your working hospital? Please describe these polic-y.

I

4. Do you practice follow policy?
and how?

Do the policy match your practice duty, or not?

5. Do you protect yoursetf during working ho,r, or not? and how?t

o
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Answer to Test of Knowledge on an Appropriate Management

by using fnfectious Waste Incinerator

a

1.1

1.2

1.3

1.4

1.5

2.1

2.2

2.3

2.4

2.5

2.6

2.7

2.8

2.9

2:lo

2.tt
2.12

2.13

2.t4

2.ts

No

No

Yes

Yes

Yes

Yes

Yes

No

No

No

Yes

No

Yes

Yes

No

Yes

No

No

Yes

Yes

2.16 Yes

2.L7 Yes

2.18 Yes

2.19 Yes

2.20 No

3.1 No

3.2 Yes

3.3 No

3.4 No

3.5 No

3.6 No

3.7 Yes

3.8 Yes

3.9 Yes

3.10 Yes

3.11 No

3.12 Yes

3.13 Yes

3.14 No

3.15 Yes

I

a
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Govenrment section: pranangklao Hospital

I September 1999

fitle: Regrets to separate in right method for saving infectious wastes buming cost.
To: Head of Departrnent / Head of section

In connection with the Mstune of Public Health's policy to transfer the duty of wastes
incineration to a local authority and the hospital', d"fr.tir" wastes incinerator as wellas its inefficiency in incineration, Pranangklao hospital has tn" 

-pio"io.ia
Administration Body to handle the incineration-of red-bagwastes since 6 September
1999. The incineration costs 9 bath / kilo.

The hospital would hereby like to ask all personnel's kind cooperation to sort out the
wastes 

-especially the red wastes bags which should contain ooty iof"rtious wastes.
Please items

(IC po-nches or glass bottles) must be separated from the infectious wastes
according to the hospitalrs IC committeerJ advice to help save the hospitalrs
wastes incinerate on budget

Please be in formed accordingly. Thank you.

Mr. Utai Suparb

Incharged sf Pl4langklao
Hospital Director

o

T

a
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Protection and Disease Contol in Hospital
September, 1999

C

AII personnel in the hospital compound where wastes can be produced are
responsible to sort out the wastes according to the categories pr.rrrib.d by the
Hospital's Infectious Conhol and Preventiin Board. For patient, relatives or
otherwise, the deparmelrt in charge must propagate proper waste management so that
$tI tT properly sort out the waster. fiquii *u"tr must be flushed in the toilet or
drained in a sink first.

fnstructions

1. Choose the color of the wastes bag according to the type of wastes produced
by such departnnent.

2. Choose the size of the wastes tag proportionate to the wastes pail and the
amount of wastes produced or littered daily,Theionger than the wastes bag should be
a quarter of the pail's height longer than the pail.

3. collect the.-waltes daily or when it's full by tyrng the part of the bag
extending from the p4 with a plastic rope tightly with the liasiamount of air happed
in the bag to preve,nt breakage when removed.

4. Make sure there's no breakage and that the bag's tied properly. Then, collect
4l th" lrastes bags into a wastes tmcti with care, tukid therr by tl" ripp.* part from
the tie. DO NDT TPROW oR DRAG. Categoizethe iastes foi convfr*fn*otog
at the wastes dump or large sort-outpails bythe time scheduled.

5. Infectious waste disposal staff must wear proper personal protection aids;namely,trbter apron, thick rebel gloves, mouth and nose masks, boots'roa a nut.
6. Clean the infectious wastes cart arteries and do not use the infectious wastes

cart with other activities
7. Care conce,l:ring the us9 of the rubber gloves must be taken when removing

the infectious wastes bags. Take offthe gloves be-fore touching the door or other clean
materials.

8. Take the wastes to the wastes dump immediately. No stopping on the
9r If any part of the in fact wastes drops on the fltor when removea or on the

way, pick it up into l red bag with thick rubber gloves or metal errpping tool. Clean
the floor with cleaning so_lution (0.5% Hwo chloride or 2%o Lydi. I]""r. for 30
minutes before washing off.

10. Take offprotection aids. Clean and sterilize them according to prescribed
standard.

11. Wash hands and body immsfiafsly.

a

t
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c

a
APPENDD( B

Reliability, Difriculty Power

and Discrimination Power of Knowledge Test

Calculation of Accuracy of the Questionnaire

I

I
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a

Respondent
No.

Question Numlq
1.1 1.2 1.i 1.4 L5 2.1 2.2 2.3 2.4 2.5 2.6 2.7 2.8

I 2 3 4 5 6 7 I I 10 1L 12 1i
I 1 I I I I I I 1 I 1 0 I I
2 I I I I 0 I I 1 1 1 I I 0

3 1 t I I I I 1 1 I 0 1 1 0

4 I 1 1 1 1 1 I I 1 1 0 I 0

J I 1 t 1 I I 1 1 1 I I 1 I

6 1 I I I 0 1 I 1 0 0 0 I I

7 I I 1 I 1 1 I 1 1 I 1 I I
I 1 I I I I I I 1 I 1 1 I I
9 1 0 0 1 I 0 I 0 I 1 I 0 I

10 I 1 I 1 1 1 1 1 t 1 I 0 1

11 1 1 0 1 I 1 I I 1 1 0 I I

t2 t 0 1 I 1 I 0 I 0 1 1 I I

t3 I I I 0 0 1 1 1 I 0 0 I 1

14 1 1 1 1 0 0 1 0 1 1 I 0 n

15 1 1 1 0 1 1 1 I I 0 1 1 t
16 I 0 0 I I 1 1 1 1 I I 0 I

17 0 0 1 1 1 1 I 0 I 0 0 I 0

18 0 1 I 1 0 1 1 0 1 0 0 1 0

19 0 0 1 I 0 1 0 1 0 0 1 I 0

20 1 1 0 1 0 0 1 0 0 0 0 0 I

21 1 I 1 0 1' 1 1 0 1 0 0 I 0

22 I I 1 I 0 1 I 1 0 0 0 I 0

23 0 I I 0 0 I 0 1 1 0 0 I I

24 I 1 1 1 0 0 I 0 0 0 0 I 0

25 0 0 0 0 0 I 0 1 1 0 0 I 0

26 1 I 0 I 0 1 1 0 1 0 0 0 0

27 0 0 1 1 0 0 0 0 0 0 0 0 0

28 1 0 I 0 0 0 I 0 0 0 0 0 0

29 1 0 1 I 0 I 0 0 0 0 0 I 0

30 1 0 0 0 0 1 0 0 0 0 0 0 0

Total 24 20 23 23 14 24 23 18 20 14 12 21 t5

t

a
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-.a

Ouestion Number
2.9 2.10 2.11 2.1t 2.13 2.14 2.15 2.11 2.It 2.16 2.19 2.24 3.1 3.2 3.3
14 15 16 17 T8 19 20 21 22 23 24 25 26 27 2E
I 1 I 1 0 0 1 I I I I 1 I I 1

I 0 I 1 I I 0 I I I I I 0 I 1

I I I I 0 0 I 0 1 0 1 I 0 0 I
I 0 I I 0 1 0 1 I I I I I 1 0

I I 0 0 0 1 I 0 I 0 I I I I 1

I I I I I 1 I 0 1 I I I 0 I 0

I I I 1 I I 0 I 0 I I 0 0 I I
t I I I I I 0 0 I 0 1 0 0 0 0

I I I I I I I I I 0 1 I 0 I I
I I I I I I 0 t 0 0 0 I 0 1 I
1 1 0 I I I 0 0 0 0 I 0 I 1 1

I 1 I I 0 0 0 I 0 I I 0 1 0 1

I 1 I I 0 I I 0 I 0 1 1 0 I 0

1 0 I 0 I I I 1 0 0 I I 0 1 0

0 0 0 I I I 0 I 0 0 I 0 0 1 0

I 0 I I 0 I 1 0 0 I 0. 0 I 0 I
0 I 0 0 0 0 0 I 0 I 1 1 I I 0

I I 1 0 0 I 0 1 I 0 I I 0 1 0

0 0 1 1 I 0 I 1 0 0 I 0 I 1 0

I I 1 0 0 I 1 0 1 I I I 0 0 1

0 I I 0 I I 1 0 0 0 0 I 0 I 0

I I I 1 0 I 1 0 0 0 1 0 0 0 0

I 0 I 0 I 0 0 0 0 0 1 1 0 I 0

I 0 1 0 0 0 0 0 0 0 1 0 0 0 0

1 I 0 0 0 0 0 0 0 0 I I 0 I 0

1 0 0 I 0 0 0 0 0 0 I 0 0 0 0

0 I 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 I 0 0 0 0 0 0 0 0 0 0 0

0 0 I I 0 0 0 0 0 0 0 0 0 0 0

I I 0 0 0 I 0 0 0 0 1 0 0 0 0

23 19 21 19 12 18 12 12 11 9 24 16 I 18 I1

f

t

I
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t Question Number x x
3.4 3.5 3.6 3.7 3.8 3.9 3.10 3.11 3.12 3.13 3.14 3.15
29 30 31 32 33 i4 35 36 37 38 39 40
I 0 0 t I I I I I I 1 I 35 1.225
I I I 0 I I I 0 I 1 I I 33 1.089
1 0 I 1 I I I I 0 I I I 30 900
I I I 0 0 0 0 I 1 I I I 30 900
0 I 0 0 I I I 0 I 0 0 I 29 841
0 I 0 I 0 I I I I 1 0 I 29 841
0 0 I 0 I 0 0 I 0 0 0 I 28 784
0 0 I I 0 I 0 0 I I 0 1 27 729
I 0 0 0 0 I I 0 1 0 0 0 25 625
0 0 I I 0 I 0 0 0 0 0 0 25 625
I 0 0 0 0 0 0 0 I 0 I 0 23 529.
1 0 0 I 0 I I 0 0 0 0 0 23 529
0 0 0 1 I 0 0 0 0 0 I I 23 529
I 0 0 I 0 0 I 0 I 0 0 0 22 484
0 1 I 0 I 0 I I 0 0 0 0 22 484
0 I I 0 0 I 0 I 0 0 0 0 22 484
I I I 0 I I 0 I 0 0 1 0 2t 441
0 0 0 1 0 I 0 1 I I 0 0 2t 441
I 0 1 I 0 0 0 I I 0 I I 2l Ml
0 0 I 0 0 I 0 0 I 0 0 I 20 400
0 0 I .0 0 0 0 0 0 0 0 I 18 324
0 0 0 0 0 0 0 0 0 0 1 0 t6 256
0 0 0 0 0 0 0 0 0 0 0 0 13 169
0 0 0 0 0 I 0 0 0 0 I I 12 144
0 0 I 0 0 0 0 0 0 0 0 I l1 121
0 0 0 0 0 0 0 I I 0 0 0 11 tzt
0 0 0 0 I I I 0 I 1 0 I 9 81
0 I 0 I 0 0 I 0 0 I 0 0 8 M
0 0 0 0 0 0 0 0 0 0 0 0 7 49
0 0 0 0 0 0 0 0 0 0 0 0 6 36

10 E 13 11 I 15 11 11 14 9 10 I5 620 l416g6

t

t

Variance of total scores, using formula; St'= nEx2- Grf
n (n-1)

I
= 64.57
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Table 19 Analysis of Difficulty Power and Discriminafisa Power of l(nowledget Test

Question
No.

^R
Ru Re Ru-Re P__MN R4Ru-Re)

Ntzt
I 24 I J 3 0.80 0.200
2 20 I 3 5 0.67 0,333
3 23 I J 3 0.77 0.200
4 23 I 4 4 0.77 0.267
5 14 6 0 6 0.47 0.400
6 24 I 5 3 0.80 0.200
7 23 I 3 5 0.77 0.333
I 18 I 2 6 0.60 0.400
9 20 7 3 4 0.67 0.267
10 14 6 0 6 0.47 0.400

"11 12 5 0 5 0.40 0.333
12 21 I 4 4 0.70 0.267
T3 15 J I 4 0.50 0.267
14 23 I J 3 0.77 0.200
15 19 6 3 3 0.63 0.200
16 21 7 3 4 0.70 0.267
17 I9 7 j 4 0.63 0.267
18 12 4 I 3 0.40 0.200
19 18 6 I 5 0.60 0.333
20 I2 4 0 4 0;40 0.267
21 t2 4 0 4 0.40 0.267
22 11 7 0 7 0.37 0.467
23 9 J 0 5 0.30 0.333
24 24 I 5 3 0.80 0.200
25 16 6 2 4 0.53 0.267
26 I j 0 3 0.27 0.200
27 I8 6 2 4 0.60 0.267
28 11 5 0 J 0.37 0.333
29 10 4 0 4 0.33 0.267
30 I 4 I 3 0.27 4200
31 13 J 1 4 0.43 0.267
32 11 4 I 3 0.37 0.200
33 I J I 4 0.30 0.267
34 15 6 2 4 0.50 0.267
35 t1 J 2 3 0.37 0.200
i6 11 5 I 4 0.37 0.267
37 14 6 2 4 0.47 0.267
38 I 6 2 4 0.30 0.267
39 10 4 I 3 0.33 0.200
40 15 I 3 J 0.s0 0.333

t

t
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o DifEculty Power, using formula; P: R/N

DiscriminationPower, usingformula; F \;F
N/2

When R : Number of Respondents with right answer in each question

N : Total Number ofRespondents totaled 30 persons

Ru: Number of Respondents with right answer in the high quartile,

in each question

' Re : Number of Respondents with right answer in the low quartile,

in each question

a

l
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a

Table 20 of test
aufff:n p q pq JT

I 0.80 0.20 0.1600 0.t6ss
2 0.67 0.33 0.2222 0.2299
3 0.77 0.23 0.1789 0.18s1
4 0.77 0.23 0.1789 0.1851
5 0.47 0.53 0.2489 0.257s
6 0.80 0.20 0.160a 0.16ss
7 0.77 0.23 0.1789 0.1851
I 0.60 0.40 0.2400 0.2483
9 0.67 0.33 0.2222 0.2299

TO 0.47 0.53 0.2489 0.2575
t1 0.40 0.60 0.2400 0.248i
12 0.70 0.30 0.2100 0.2172

.13 0.50 0.50 0.2500 0.2586
I4 0.77 0.23 0.1789 0.1851
15 0.6s 0.37 0.2322 0.240
t6 0.70 0.30 0.2100 02172
17 0.63 0.37 0.2322 0.2402
T8 0.40 0.60 0.2400 0.2483
19 0.60 0.40 0.2400 0.248i
20 0.40 0.60 0.2400 0.2483
21 0.40 0.60 0.2400 0.2483
22 0.i7 0.63 0.2322 0.2402
23 0.30 0.70 0.2100 0.2172
24 0.80 0.20 0.1600 0.1655
25 0.53 0.47 0.2489 0.2575
26 0.27 0.73 0.1956 0.2023
27 0.60 0.40 0.2400 0.2483
28 0.37 0.63 0.2300 0.2402
29 0.33 0.67 0.2222 0.2299
30 0.27 0.7i 0.19s6 0.2023
it 0.43 0.57 0.24s6 0.2540
32 0.37 0.63 0.2322 0.2402
3i 0.30 0.70 0.2100 0.2172
34 0.50 0.50 0.2500 0.2s86
35 0.37 0.63 0.2300 0.2402
36 0.i7 0.63 0.2322 0.2402
37 0.47 0.5i 0.2489 0.2575
38 0.30 0.70 0.2100 0.2172
39 0.33 0.67 0.2222 0.2299
40 0.50 0.s0 0.2500 0.2586

E.8222 y.IZ64

a

!
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Retiability of the knowledge testis

detemined by Kuder Richardson

Cronbach's

20 formula;

rtt:n {r->pq}
-n-1 L g J

= 0.886

M.Ed. (Environmental) / 103

Reliability Value is also

determined using

Alpha Coeffi cient Fomrula;

rtt: n [l-ESi2]
n.11 f I

t When rtt = Reliability Vdue

n = Number of ques

p : Ratio ofright answers in

q : Ratio of wrong answer rn

each question(l-P)

Si: Variance of total scores

: 0.881

rtt : ReliabilityValue

n : Number of questions

XSi2 : Summation ofvariances in

each question

S*2 : Variance of total scores

When

a

t
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a

APPENDX C

Figure of An appropriate management by Using

Infectious \ilaste Incinerator in the Hospital :

A Case Study of Hospital under The Ministry of Pubtic Ileatth

a

t
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a

I

a

Figure 5 Infectious Waste Incinerator in Pranangklao Hospital

r
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t

t

Figure 6 Normal Wastes Transferred by Municipality to elimination area in
Pranangklao Hospital

r
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Figure 7 Norrral WasteDisposed in storage room in Pranangklao HospitalCopyright by Mahidol University
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Figure 8 Sieve room for dispose recycle wastes in Pranangklao Hospital

Figrre 9 Remaining ashes nearby infectious waste incinerator in Prananklao Hospital

t

o

)
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Figure 10 Infectious waste disposal staff in Pranangklao Hospital wear of personal
protective equipment

t

I
Figure l1 Infectious bins in cool storage room in Pranangklao HospitalCopyright by Mahidol University
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Figure 12 Infectious waste incinerator in Bamras-Naradoon Hospital

I

t

t Figure 13 Normal wastes disposed in storage room in Bamras-Naradoon Hospital
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Figure 14 Infectious wastes storage building in Bamras-Naradoon Hospital

Figure 15 C,arts for transfe.rolg nermal -wastes and the-middle ene for transterring
infectious waste in Bamras-Naradoon

t

t

I
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