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ABSTRACT

This research was a survey research conducted by questionnaires and
structured interview. There were 245 samples of health-care units and 145 samples
of local administrative organizations in Ubonratchathani Province, Thailand
between December 2006 and March 2007. In order to survey the infectious waste
situation and assess readiness of infectious waste management, descriptive
statistics were analyzed to achieve purposes.

The results showed that the daily infectious waste generated was about
1516.31 kg.(1.52 tons) and the most important source was government hospitals
(53.16%), in the municipality. The main waste category was materials for medical
service (73.23%). Assessment of readiness consisted of assessment of, personnel,
knowledge, tools and administrative management in health care sectors and local
administrative organizations, it was found that most of local administrative
organizations lack of these 4 aspects. On the other hand, health care sectors were
not ready with tools and administrative management (less than 50%). Moreover,
the infectious waste management system was observed as having five different
models which all contained three steps, step one involved segregation, collection,
and storage, step two involved transportation and step three involved disposal
processes. Most common was model one, Health Care- Health Care- Health Care
(51.94%) whereas, the systems of Health Care-Local Government-Local
Government, Health Care- Health Care- the other Health Care, Health Care-Local
Government-Private company and Health Care-Private company-Private company
were 20.16%, 19.77%, 6.97% and 1.16%, respectively.

These results will be fruitful for policy and action plans of infectious
waste management systems at the provincial scale according to resource sharing.
In addition, appropriate guidelines would be able to improve efficiency of
management.

KEY WORDS:READINESS, INFECTIOUS WASTE MANAGEMENT/
HEALTH CARE UNITS / LOCAL ADMINISTRATION
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CHAPTER I
INTRODUCTION

1.1 Background

1.1.1 Infectious Waste

Long time ago “Infectious Disease” was known, it was born from direct
contact with pathogens that causes human’s illness. When we are sick, we will go to
health care establishment. In health care process, “Infectious Waste” has been
occurred, for example cotton, syringe, and gauze contaminated t with blood or body
fluids from patient.

1.1.2 Transmission of pathogen from waste to human.

The microorganism is originated from the patient. It is transmitted by various
routes. There are four main routes of transmission: contact, vehicle, airborne and
vector borne. Infectious waste from health care establishments are potentially risky,
however, it is also dangerous to everybody whether their works related to health care
unit or not. The main groups at risk are the following: hospital personnel, patients,
visitor, workers in support services and worker in waste disposal facilities. Therefore,
one who handle such waste or are exposed it with careless management, they will have
opportunities to get sickness.

1.1.3 Effect of infectious disease from contaminate waste.

Health care problem ‘Reemerging Infectious Disease’ e.g. Tuberculosis,
Leptospirosis, ‘New Reemerging Infectious Disease’ such as Avian Influenza, Severs
Acute Respiratory syndrome (SARS) and Hand Foot Mouth Disease; especially Avian
Influenza outbreaks in many countries. Many diseases can spread if people have
direct contact with causative pathogen, including infectious disease from health care
establishments that generated hazardous waste. There are 16 types of infectious
disease from health care establishments that can separate from environment. They

were classified into 2 forms: first ‘Acute Infectious Disease’ (appearance of symptom
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within 2 weeks) consists of 12 types are Cholera, Tetanus, Typhoid fever, Shigellosis,
Salmonellosis, Chancroid, Diptheria, Gonorrhea, Gas Gangrene, Haemophilus
Influenza, Meninggococcal Infection and Leptospirosis. The other 4 types are
‘Chronic Infectious Disease’ (have symptom in more than 2 weeks) such as AIDS,

Hepatitis, Tuberculosis and Melleoidosis.

1.2 Statement of Problem.

1.2.1 Blueprint for change of Ubonratchathani Province (2005-2008)

Blueprint for change of Ubonratchathani Province composes of 6 strategic
plans, and 3 of strategic plans are related infectious waste management. The first
strategy is to develop life quality and strengthen community in order to prevent and
control contacted diseases, un-contact, and health risk. The second strategy is
environment and natural resources management to solve the problem of environmental
pollutions. The third strategy is to promote business, investment, and tourism to
promote and make public relation for tourism of Ubonratchathani Province in order to
connect the regional countries and to promote and develop health care business. This
will lead it to be the health care center of the region (Strategic Plan of Ubonratchathani
Province B.E. 2548-2551).

1.2.2 The infectious waste situation from health care establishments in
UbonratchathaniProvince.

Survey of health care waste generation was not complete. From the result of
Ubonratchathani Provincial Public Health Offices; 21 government hospital generated
waste 34.95 kg/d. Private clinic consist of 75 physicians’ offices, 25 dental clinic and
138 clinic were generated 139.12, 28.75 and 203.46 kg/d, respectively, evaluate data.

1.2.3 Appoint method of infectious waste management disorder in
Ubonratchathanii Province.

Method of infectious waste management in Ubonratchathani Province are
differential by offices. 2 offices have responsibility: Provincial Public Health Office
and TAO. Provincial Public Health Office look after government hospital, district

health office and health center; other private clinics were supervised by TAO
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1.2.4 Non-sufficient knowledge about infectious waste management in
Ubonratchathani Province.

Lacking of information to residents and clinic owner about infectious disease
from infectious waste.

1.2.5 Ubonratchathani Province was a gate to Indo-China.

Ubonratchathani Province bounded by Cambodia and People’s Democretic
Republic of Laos, ‘Gate to Indo-China’. The hundred of health care establishments

were generated many infectious waste that may be transmitted to environment.

1.3 Conceptual Framwork

This research concept to study and survey the infectious waste situation in health-
care establishments from separation, collection, transportation, storage, to disposal and
study on readiness of infectious waste management in 4 aspects. Assessment of readiness
consisted of assessment of, personnel, knowledge, tools and administrative
management in health care sectors and local administrative organizations in

Ubonratchathani Province, Thailand. That summarize in figure 1-1..
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Study on readiness of infectious waste management in Ubonratchathani Province

A 4

Infectious waste in Ubonratchathani Province

A 4

Local government

A 4
Inside-municipality

A 4

Outside-municipality

A 4

Health-care
\ 4
Humans’ health-care ¢ categories > Animals’ health-care
A 4 A 4
1. Government Hospital Categories 1.Private hospital
2. Health centre »| and Quantity |e 2.Animals clinics
3. Private hospital of infectious
4. Physicians’ offices waste
5. Dentists’ offices . .
6. Clinical Laboratories Administration
7. Health-care provided by v Managemeqt
nurses Infectious L)separation
2)collection
waste 3)transportation
Legal ~ managtement ’ 4)storage
Guideline ysem 5)disposal

The infectious waste situation from health-cares in Ubonratchathani Province

A 4

Survey for readiness of infectious waste management

v

Personnel Knowledge

Tools

Management

v

Analyzed and assessment of readiness

A 4

Readiness of Infectious waste management in Ubonratchathani Province

Figure 1-1 Conceptual Framework
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1.4 Objectives

In this study, researcher defined 2 major issues as objective of the study:

1.4.1 To study and survey the infectious waste situation from health-care
establishments for animals and human patients in Ubonratchathani Province.

1.4.2 To analyze and assessment readiness of infectious waste management
from health-care establishments for animals and human patients in Ubonratchathani

Province.

1.5 Scope of the Research

1.5.1 Scope of Sources of infectious waste in Ubonratchathani province.
Scope of Study Areas

This study defined scope the sources of infectious waste is health-care
establishments, research facilities, and laboratories for animal and human patients care
both government and non-government(private) in Ubonratchthani Province.That can
be classed are listed in table 1.5-1

Table 1.5-1 Type of health-care establishments

Type of health-care establishments place
1.Human
1.1 Government
1) Government hospital 21
2) Health centre 309
1.2 Private
1) Private hospital 3
2) Physicians’ offices 125
3) Dentists’ offices 30
4) Laboratories 3
5) Health care provided by nurses | 161
2.Animal (private)
2.1 Private animals’ hospital 2
2.2 Animals’ clinic 21
Total 675
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1.5.2 Scope of categories of infectious waste this includes:

Table 1.5-2 Categories of infectious waste

Waste category

Description and examples

1.Pathological wastes

Pathological waste consists of tissues, organs, body parts,
human fetuses and animal carcasses, blood, and body
fluids. Within this category, recognizable human or
animal body parts are also called anatomical waste.

This category should be considered as a subcategory of
infectious waste, even though it may also include healthy
body parts. That are removed during surgery and autopsy
or other medical procedures

2.Materials or
equipments for patients

care or in medical

e.g. disposable towels, gowns, aprons, gloves, gauze,
swabs, syringes, adsorbent paper, disposable medical
items, urine bags, etc. materials or equipments that have
been in contact with blood or other body fluid

3.Vaccines or

pharmaceutical waste

Waste containing pharmaceuticals: e.g. pharmaceuticals
that are expired or no longer needed; items contaminated
by or containing pharmaceutical (bottle, boxes, drug
vials)

4.Cultures and stocks

Cultures and stocks of infectious agents and associated
biological materials, including cultures from medical and
pathological laboratories, cultures and stocks of
infectious agents from research and industrial
laboratories, wastes from the production of biological
materials, and culture dishes and devices used to transfer,
inoculate, and mix cultures.

5.sharps

Sharp waste are items that could cause cuts or puncture
wounds, including needles, hypodermic needles, scalpel
and other blades, knives, infusion sets, saws, broken
glass, and nails. That have been in contact with blood or
other body fluids.

6. body fluid, blood and

blood products

waste from infected patients in isolation wards (e.g.
excreta, dressings from infected or surgical wounds,
clothes heavily soiled with human blood or other body
fluids);
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1.5.3 Scope of Population Sampling

Table 1.5-3 Scope of Population Sampling

health-care establishments populations
1.Human
1.1 Government Personnel for a direct responsibility of the
1) Government hospital infectious waste management in official.
2) Health centre
1.2 Private

1) Private hospital

2) Physicians’ offices

3) Dentists’ offices

4) Laboratories

5) Health care provided by nurses

2.Animal (private) Personnel for a direct responsibility of the
2.1 Private animals’ hospital infectious waste management in official.

2.2 Animals’ clinic

3.The local administrative

organization Personnel for a direct responsibility of the
3.1 Municipality infectious waste management in official.
3.2 The Tambon Administrative

Organization (TAO)

1.5.4 Scope of period: Collected data in 4 months between December 2006
and March 2007.

1.6 Definition

Infectious waste
Infectious waste is suspected to contain pathogens (bacteria, viruses, parasites,
or fungi) in sufficient concentration or quantity to cause disease in susceptible hosts.

Which is generated in the diagnosis, treatment, or immunization of human beings or
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animals, in research pertaining thereto, or in the production or testing of biological.

Infectious waste management

Infectious waste management planning within health care establishments.
Infectious waste management planning covers not only the technical aspects related to
waste management, such as waste handling, storage, transportationl, treatment and
disposal, but also human resources development, financial aspects, staff
responsibilities and roles, surveillance and control, all of which are essential
components in sustaining the operation of Infectious waste management systems.

Health-care establishments

Health-care establishments. The sources of infectious waste for humans and
animals care or in medical, research, or industrial laboratories .Such as hospitals,
physicians’ offices, dentists’ offices, health centre, clinics and health care provided by
nurses.

Readiness

Attention to do something based-on knowledge, preparedness, and procedure
for an action successful. Readiness consisted of, personnel, knowledge, tools and

administrative management.

1.7 Expecting Results

1.7.1 Understand the present situation of infectious waste in Ubonratchathani
Province.

1.7.2 Understand the problem, an obstacle and guideline for develop a
infectious waste management plan..

1.7.3 Understand of the infectious waste management in Ubonratchathani

Province.
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CHAPTER I
DOCUMENTARY RESEARCH

Documentary and research regarding to the research study to infectious waste
management in Ubonratchathani Province. The researcher had based on the concept,
principles and theories of many documents and related research as the conceptual
framework covered as the following:

2.1 Health-care waste: definition and classification

2.2 Sources of health-care waste

2.3 Health-care waste generation

2.4 Average composition of hospital waste

2.5 Health impacts of health-care waste

2.6 Waste management

2.7 Guideline for infectious waste management in Thailand

2.8 The pathway of infectious waste in hospital.

2.9 Result of Relevant Documents and Researches

2.1 Health-care waste: definition and classification

2.1.1 Definition

Health-care waste includes all the waste generated by health-care establishments,
research facilities, and laboratories. In addition, it includes the waste originating from
“minor” or “scattered” sources-such as that produced in the course of health care
undertaken in the home (dialysis, insulin injections, etc.).

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

create a variety of health risks
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Table 2.1 Categories of health-care waste
Waste category Description and examples
Infectious waste Waste suspected to contain pathogens e.g. laboratory cultures;
waste from isolation wards; tissues (swabs), materials, or
equipment that have been in contact with infected patients;
excreta

Pathological waste Human tissues or fluids
e.g. body parts; blood and other body fluids; fetuses

Sharps Sharp waste e.g. needles; infusion sets; scalpels; knives;
blades; broken
glass

Pharmaceutical waste Waste containing pharmaceuticals e.g. pharmaceuticals that
are expired or no longer needed; items contaminated by or
containing pharmaceuticals (bottles, boxes)

Genotoxic waste Waste containing substances with genotoxic properties e.g.
waste containing cytostatic drugs (often used in cancer
therapy); genotoxic chemicals

Chemical waste Waste containing chemical substances e.g. laboratory
reagents; film developer; disinfectants that are expired or no
longer needed; solvents

Wastes with high Batteries; broken thermometers; blood-pressure gauges; etc.
content of heavy

metals

Pressurized Gas cylinders; gas cartridges; aerosol cans Radioactive waste
containers Waste containing radioactive substances e.g. unused liquids
Radioactive waste from radiotherapy or laboratory research; contaminated

glassware, packages, or absorbent paper; urine and excreta
from patients treated or tested with unsealed radionuclides;
sealed sources

2.1.2 Infectious waste
Infectious waste is suspected to contain pathogens (bacteria, viruses,parasites,

or fungi) in suficient concentration or quantity to cause disease in susceptible hosts.
This category includes:

cultures and stocks of infectious agents from laboratory work;

waste from surgery and autopsies on patients with infectious diseases

(e.q. tissues, and materials or equipment that have been in contact with blood or other
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body fluids);

waste from infected patients in isolation wards (e.g. excreta, dressings
from infected or surgical wounds, clothes heavily soiled with human blood or other
body fluids);

waste that has been in contact with infected patients undergoing
haemodialysis (e.g. dialysis equipment such as tubing and Plters, disposable towels,
gowns, aprons, gloves, and laboratory coats);

infected animals from laboratories;

any other instruments or materials that have been in contact with
infected persons or animals.

Infected “sharps” are a subcategory of infectious waste. Sharps are items
that could cause cuts or puncture wounds, including needles, hypodermic needles,
scalpel and other blades, knives, infusion sets, saws, broken glass, and nails. Whether
or not they are infected, such items are usually considered as highly hazardous health-
care waste.

Cultures and stocks of highly infectious agents, waste from autopsies, animal
bodies, and other waste items that have been inoculated, infected, or in contact with

such agents are called highly infectious waste.

2.2 Sources of health-care waste
The sources of health-care waste can be classed as major or minor according to
the quantities produced. The major sources are listed in Box 2.4. While minor and
scattered sources may produce some health-care waste in categories similar to hospital
waste, their composition will be different.
For example:
they rarely produce radioactive or cytostatic waste;
human body parts are generally not included,;
sharps consist mainly of hypodermic needles.

Minor sources of health-care waste are listed in Box 2.5.
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Box 2.4 Major sources of health-care waste

Hospitals

— University hospital

— General hospital

— District hospital

Other health-care establishments

— Emergency medical care services

— Health-care centres and dispensaries

— Obstetric and maternity clinics

— Outpatient clinics

— Dialysis centres

— First-aid posts and sick bays

— Long-term health-care establishments and hospices
— Transfusion centres

— Military medical services

Related laboratories and research centres
— Medical and biomedical laboratories

— Biotechnology laboratories and institutions
— Medical research centres

Mortuary and autopsy centres

Animal research and testing

Blood banks and blood collection services
Nursing homes for the elderly

Box 2.5 Minor sources of health-care waste

Small health-care establishments

— Physicians’ offices

— Dental clinics

— Acupuncturists

— Chiropractors

Specialized health-care establishments and institutions with low waste

generation

— Convalescent nursing homes

— Psychiatric hospitals

— Disabled persons’ institutions

Non-health activities involving intravenous or subcutaneous
interventions

— Cosmetic ear-piercing and tattoo parlours

— Illicit drug users

Funeral services

Ambulance services

Home treatment

The composition of wastes is often characteristic of the type of source.
Forexample , the different units within a hospital would generate waste with

the following characteristics:
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Medical wards: mainly infectious waste such as dressings, bandages,
sticking plaster, gloves, disposable medical items, used hypodermic needles and
intravenous sets, body fluids and excreta, contaminated packaging, and meal scraps.

Operating theatres and surgical wards: mainly anatomical waste such as
tissues, organs, fetuses, and body parts, other infectious waste, and sharps.

Other health-care units: mostly general waste with a small percentage of
infectious waste.

Laboratories: mainly pathological (including some anatomical), highly
infectious waste (small pieces of tissue, microbiological cultures, stocks of infectious
agents, infected animal carcasses, blood and other body fluids), and sharps, plus some
radioactive and chemical waste.

Pharmaceutical and chemical stores: small quantities of pharmaceutical
and chemical wastes, mainly packaging (containing only residues if stores are well
managed), and general waste.

Support units: general waste only.

Health-care waste from scattered sources generally has the following
characteristic composition:

Health care provided by nurses: mainly infectious waste and many sharps.

Physicians’ offices: mainly infectious waste and some sharps.

Dental clinics and dentists’ offices: mainly infectious waste and sharps, and
wastes with high heavy-metal content.

Home health care (e.g. dialysis, insulin injections): mainly infectious waste
and sharps.

2.3 Health-care waste generation

Several surveys have provided an indication of typical health-care waste
generation. Data from some of these surveys are summarized in Tables 2.3 to 2.6 and
show that generation of health-care wastes differs not only from country to country but
also within a country. Waste generation depends on numerous factors such as
established waste management methods, type of health-care establishment, hospital

specializations, proportion of reusable items employed in health care, and proportion
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of patients treated on a day-care basis. It is therefore suggested that these data are
viewed only as examples, and not used as a basis for waste management within an
individual health-care establishment. Even a limited survey will probably provide
more reliable data on local waste generation than any estimate based on data from
other countries or types of establishment.

In middle- and low-income countries, health-care waste generation is usually
lower than in high-income countries. However, the range of values for countries of
similar income level is probably as wide in high income countries (Table 2.4) as in
less wealthy countries.

The amount of radioactive health-care waste is generally extremely small
compared with the radioactive waste produced by the nuclear industry.

Developing countries that have not performed their own surveys of health-care

waste may find the following estimates for average

Table 2.3-1 Health-care waste generation according to national income level®

National income level Annual waste generation (kg/head of population)
High-income countries:
— all health-care waste 1.1-12.0
— hazardous health-care waste 0.4-55

Middle-income countries:
— all health-care waste 0.8-6.0
— hazardous health-care waste 0.3-0.4

Low-income countries:
— all health-care waste 0.5-3.0
# Sources: Commission of the European Union (1995), Halbwachs (1994), Durand (1995).

Table 2.3-2 Health-care waste generation according to source size®

Source Daily waste generation® (kg/bed)
University hospital 4.1-8.7
General hospital 2.1-4.2
District hospital 0.5-1.8
Primary health-care centre 0.05-0.2

3Source: Economopoulos (1993). "Data from high-income countries.
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Table 2.3-3 Total health-care waste generation by region®

Region Daily waste generation (kg/bed)
North America 7-10
Western Europe 3-6
Latin America 3

Eastern Asia:

— high-income countries 2.5-4
— middle-income countries 1.8-2.2
Eastern Europe 14-2
Eastern Mediterranean 1.3-3

Sources: Durand (personal communication, 1995), Johannessen (1997). Further information may be
obtained from International Healthcare Waste Network, 12—-14 avenue Paul Vaillant Couturier, 94804

Villejuif, France.

2.4 Average composition of hospital waste

The data below are derived from a survey conducted in a hospital in

Thailand in 2002 (qaus Reana vazame, 2545).

O paper

M plastics

O rubber/glove

O cotton wool/gauze
B food waste
Oglass

B metals

Owood

Figure. 2.4-1 composition of hospital waste in a hospital in Thailand

{ s
(NW; gAUT VoA LAZANY, 2545)
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0.67

0.41

0.21

Regional hospital General hospital INWEJTUE]“IQJGH U

O waste generation(kg/bed/day) 1} density (kg/lit)

Figure 2.4-2 Quantity and density of infectious waste in hospital.iun; nsueumis,2539)

1) Hospitals
Infectious waste generation averate 0.38 kg/bed/day according to source size
(table 2.4-2)

Table 2.4-1 Hospital waste generation by type

Type of hospital \lzvgza;ztaeygeneration bﬁ E\;\;(te)iegdr}g.ay
Regional hospital 116.67 0.20
General hospital 129.50 0.37
Community Hospital 22.22 0.65
Hospital in ministry of Public Health 56.63 0.22
Hospital of other ministry 39.64 0.30
Private hospital 16.71 0.6

(i} gaus Reanauazaaiz,2545)
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2) Health care not admission

Table 2.4-2 Infectious weast genneration by type of health care categories

Type Waste generation (kg/type/day))
Health centre 0.34
Clinic/Physician/nurse 0.42
Dentests’ office 0.61
Animals’ clinic 0.37
Community health centre 1.13
Clinical Laboratories 0.43
Health center in industry 0.51

@] qaus Roananazamug,2545)

Data from Ministry of Public Health duration 2546 B.E. show the private and
gorvernmental health-care in Thailand, that more than 24000 health-cares have total
pateint bed more than 130000 beds, and total health-care not admission 31333 health-

cares. (gaus Roanauazame 2545 and Ministry of Public Health, 2004) Waste generation rate

avarge 0.23 kg/bed/day , may find the following total infectious waste estimates for
average 42 tons/day in Thailand, and increase rate 7-10 % per year, the result to agree
with the Pollution Control Department, thailand reported (gnsiud Tsoulnsasd, 2546)

The rusult of research the infectious waste situation from health care
establishment in Thailand in 2001, total infectious waste generation in Ubon

Ratchthani province 1544.19 kg/day (gaus Rvanauazamz,2545)
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- 1372.408501 to 1796325

Picture 2.4-3 Infectious waste generation by province in 2002
@} qaut Reanauazany,2545)
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2.5 Health impacts of health-care waste

2.5.1 Persons at risk
All individuals exposed to hazardous health-care waste are potentiallyat risk,

including those within health-care establishments that generate hazardous waste, and
those outside these sources who either handle such waste or are exposed to it as a
consequence of careless management. The main groups at risk are the following:

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

patients in health-care establishments or receiving home care;

visitors to health-care establishments;

workers in support services allied to health-care establishments, such
as laundries, waste handling, and transportation;

workers in waste disposal facilities (such as landfills or incinerators),
including scavengers.

The hazards associated with scattered, small sources of health-care waste
should not be overlooked; waste from these sources includes that generated by home-
based health care, such as dialysis, and that generated by illicit drug use (usually
intravenous).

Infectious waste may contain any of a great variety of pathogenic
microorganisms. Pathogens in infectious waste may enter the human body by a
number of routes:

through a puncture, abrasion, or cut in the skin;
through the mucous membranes;

by inhalation;

by ingestion.

Examples of infections that can be caused by exposure to health-care waste are
listed in Table 2.3-1, together with the body fluids that are the usual vehicles of
transmission.

There is particular concern about infection with human immunodeficiency
virus (HIV) and hepatitis viruses B and C, for which there is strong evidence of
transmission via health-care waste. These viruses are generally transmitted through
injuries from syringe needles contaminated by human blood.
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The existence in health-care establishments of bacteria resistant to antibiotics
and chemical disinfectants may also contribute to the hazards created by poorly
managed health-care waste. It has been demonstrated, for example, that plasmids from
laboratory strains contained in healthcare waste were transferred to indigenous
bacteria via the waste disposal system. Moreover, antibiotic-resistant Escherichia coli
have been shown to survive in an activated sludge plant, although there does not seem
to be significant transfer of this organism under normal conditions of wastewater
disposal and treatment.

Concentrated cultures of pathogens and contaminated sharps (particularly
hypodermic needles) are probably the waste items that represent the most acute
potential hazards to health.

Sharps may not only cause cuts and punctures but also infect these wounds if
they are contaminated with pathogens. Because of this double risk-of injury and
disease transmission-sharps are considered as a very hazardous waste class. The
principal concerns are infections that may be transmitted by subcutaneous introduction
of the causative agent, e.g. viral blood infections. Hypodermic needles constitute an
important part of the sharps waste category and are particularly hazardous because
they are often contaminated with patients’ blood.

Table 2.5-1 Examples of infections caused by exposure to health-care wastes,
causative organisms, and transmission vehicles

Type of infection | Example of causative organism | Transmission vehicles

Gastroenteric Enterobacteria, e.g. Salmonella, | Faeces and/or vomit

infections Shigella spp.; Vibrio cholerae;

helminths

Respiratory Mycobacterium tuberculosis; Inhaled secretions; saliva

infections measles virus;Streptococcus

pneumoniae.

Ocular infection

Herpesvirus

Eye secretions

Genital infections

Neisseria gonorrhoeae;

herpesvirus

Genital secretions

Skin infections

Streptococcus spp.

Pus
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Table 2.5-1 Examples of infections caused by exposure to health-care wastes,
causative organisms, and transmission vehicles (con.)

Type of infection | Example of causative organism | Transmission vehicles

Anthrax Bacillus anthracis Skin secretions
Meningitis Neisseria meningitidis Cerebrospinal fluid
Acquired Human immunodeficiency virus | Blood, sexual secretions

immunodeficiency
syndrome (AIDS)

(HIV)

Heamorrhagic

Junin, Lassa, Ebola, and

All bloody products and

fevers Marburg viruses secretions
Septicemia Streptococcus spp. Blood
Becteremia Coagulase-negative Blood

Staphylococcus spp.;

Staphylococcus aureus;

Enterobacter,

Enterococcus, Klebsiella, and

Streptococcus spp.
Candidaemia Candida albicans Blood
Viral hepatitis A Hepatitis A virus Faeces

Viral hepatitis B
and C

Hepatitis B and C viruses

Blood and body fluids

Source: WHO,1999
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Table2.5-2 Categorize of infectious disease caused by organism

diseases

Infections diseases from bacteria

Infections diseases from virus

16 infectious
diseases
transmission from

health-care waste®

L Cholera

L Tetanus

L Tuberculosis

L Typhoid fever
L Shigellosis

L Salmonellosis
L Meningococcal Infection
L Gonorrhea

- Diptheria

L Gas Gangrene
- Chancroid

- Melleoidosis

- Leptospirosis

- AIDS
L Hepatitis A, B and Hepatitis

. Haemophilus Influenza; Type

non A, B

Infection Invasive

Reemerging

infectious diseases’

- Tuberculosis

- Leptospirosis

Newemerging

infectious diseases?

. Hand Foot Mouth Disease

- Severe Acute Respiratory

L Avian Influenza

Snyndrome: SARS

(Sources : Ministry of Public Health, (1)2539B.E; (2) 2547B.E.)

2.5.2 Survival of pathogenic microorganisms in the environment

Pathogenic microorganisms have limited ability to survive in the environment.

This ability is specific to each microorganism and is a function of its resistance to

environmental conditions such as temperature, humidity, ultraviolet irradiation,

availability of organic substrate material, presence of predators, etc.

The hepatitis B virus is very persistent in dry air and can survive for several weeks on

a surface; it is also resistant to brief exposure to boiling water. It can survive exposure

to some antiseptics and to 70% ethanol and remains viable for up to 10 hours at a

temperature of 60°C. The Japanese Association for Research on Medical Waste found

that an infective dose of hepatitis B or C virus can survive for up to a week in a
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blood droplet trapped inside a hypodermic needle.

By contrast, HIV is much less resistant. It survives for no more than 15
minutes when exposed to 70% ethanol and only 3-7 days at ambient temperature. It is
inactivated at 56 °C.

Bacteria are less resistant than viruses, but much less is known about the
survival of prions and agents of degenerative neurological diseases (Creutzfeldt-Jakob
disease, kuru, etc.), which seem to be very resistant.

infected patients, the microbial load of health-care waste is generally not very
high. Furthermore, health-care wastes do not seem to provide favourable media for the
survival of pathogens, perhaps because they frequently contain antiseptics. Results of
a number of studies have shown that the concentration of indicator microorganisms in
health-care waste is generally no higher than in domestic waste, and that survival rates
are low.

In evaluating the survival or spread of pathogenic microorganisms in the
environment, the role of vectors such as rodents and insects should be considered. This
applies to management of health-care waste both within and outside health-care
establishments. Vectors such as rats, flies, and cockroaches, which feed or breed on
organic waste, are well known passive carriers of microbial pathogens; their
populations may increase dramatically where there is mismanagement of waste.

In summary, further research is necessary to increase knowledge of:

the extent to which health-care waste is contaminated;
the risk level for contamination of the exposed population by digestive,
respiratory, and percutaneous routes;

growth and survival of pathogens in waste during storage.

2.6 Waste management (WHO : Health Care WASTE management, 1999)

Hospital waste is a potential reservoir of pathogenic micro-organisms and requires
appropriate, safe and reliable handling. The main risk associated with infection is
sharps contaminated with blood. There should be a person or persons
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responsible for the organization and management of waste collection, handling,

storage and disposal. Waste management should be conducted in coordination with the
infection control team. Steps in the management of hospital waste include:

e Qeneration,

e segregation/separation,

e collection,

e transportation,

e storage,

e treatment,

e final disposal.

Waste management practices must meet national and local requirements; the

following principles are recommended as a general guide:

2.6.1 Principles of waste management

Develop a waste management plan that is based on an assessment of the
current situation and which minimizes the amount of waste generated. Segregate
clinical (infectious) waste from non-clinical waste in dedicated containers. Transport
waste in a dedicated trolley. Store waste in specified areas with restricted access.
Collect and store sharps in sharps containers. Sharps containers should be made of
plastic or metal and have a lid that can be closed. They should be marked with the
appropriate label or logo, e.g. a biohazard symbol for clinical (infectious) waste (see
picture below). Mark the storage areas with a biohazard symbol. Ensure that the carts
or trolleys used for the transport of segregated waste collection are not used for any
other purpose — they should be cleaned regularly. Identify a storage area for waste
prior to treatment or being taken to final disposal area.

2.6.2 Treatment of hazardous and clinical/infectious waste

Each health care facility should identify a method for the treatment of
clinical/infectious waste. This may consist of transportation of infectious waste to a
centralized waste treatment facility or on-site treatment of waste. Biohazard Symbol
(see Picture2.6-1)
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=

YD

Biohazard Symbol

Picture 2.6-1 Biohazard Symbol

2.7 Guideline for infectious waste management in Thailand

Department of Health, Ministry of Public Health, is a Thai government's
principal agency for protecting the health, environment, and promoting health for all
Thais at all ages and all levels. The Department conducts a wide range of activities and
develops health policy and health care services, information and guidance to improve
the living standards of people living in Thailand and to ensure people living healthier

lives through clean environment.

2.8 The pathway of infectious waste in hospital.
See the figure 2.8-1
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2.9 Result of Relevant Documents and Researches

2.9.1 Infectious situation

The result from Documentary research revealed that the infectious waste
situation from health-cares, The quantity and generation rate of infectious waste
between 0.196-0.85 kg/bed/day ,The most quantity from internal pateints department.
Consisting of medical equibment, glove, pieces of gauze, cotton wool etc.

2.9.2 Model of infectious waste management system

The result from Documentary research revealed that in an executive group
and personnel group. The present infectious waste management syatem was found to
be not clearly defined because lack of policy and planning, lack of monitoring and
reporting regarding the infectious waste management system the method used to
aquire the data were surveillance. The personnel group, lack of knowledge, lack of
coordination of the infectious waste management system.

2.9.3 Infectious waste management

The result from Documentary research revealed Infectious waste management
ineffective every step in the management of health care waste.

2.9.4 Knowledge and behavior for infectious waste management

The result from Documentary research revealed that the personnel, who
generate infectious waste to have knowledge level in low to moderate, when leading

knowledge and information, they have good practice.

2.10 General Topography of Study Area

1) General topography of Ubon Ratchathani Province

Ubon Ratchathani Province covers a total area of 15,744.85 square kilometers
pupulation density 107 inh./km?, is one of the north-eastern provinces (changwat) of
Thailand, and the country's easternmost. Ubon is about 500 km away from Bangkok.
Neighboring Provinces are (from west clockwise) Sisaket, Yasothon and Amnat
Charoen. To the north and east it borders Salavan and Champasak of Laos, to the
south Preah Vihear of Cambodia. Ubonratchathani Province located on an area call

“Korat basin”, above mean sea level(AMSL) 68 meter (227 foot) general topography
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undulating terrain. To the South and East there are unevenly high mountain
range, with the Mekong Rivers along the East as a bounded line between Thailand and
People’'s Democratic Republic of Laos. (The center of information district,
Department of Local Administration, Ministry of the Interior, 2006)
Bounded by
North : Ya Sothon Province and Amnatcharoen Province
South : Sri Sa Ket Province and Cambodia
East : People's Democratic Republic of Laos

West : Sri Sa Ket Province and Ya Sothon Province

Scope of Area
A. Urban area The area cover in Municipalities,they are divided into 3

types:City municipality, Town municipality and Sub-district municipality consists of
24 municipality

B. Rural area  The area cover in The Tambon Administrative
Organization; TAO. consists of 214 TAO.
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Picture 2.10-1 Ubonratchathani Province Map ( Bangkok Guide scale 1:650,000

2) Administrative divisions

The province is subdivided into 20 districts (Amphoe) and 5 minor districts
(King Amphoe). The districts are further subdivided into 219 communes (tambon) and
2469 villages (muban). The numbers missing in the table are the districts which

formed the province Amnat Charoen in 1993 (nsumsilnases, 2547)
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Amphoe :

Mueang Ubon Ratchathani
Khemarat

Na Chaluai

Trakan Phuet Phon

Warin Chamrap

Pho Sai

Don MotDaeng

King Amphoe :
Na Yia

Sawang Wirawong

3) Public health
3.1) Health-care : include
3.1.1) Governmental h
1. Hospital in Mini
consist;

- Regional Hos
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Khueang Nai Si Mueang Mai
Khong Chiam Det Udom
Nam Yuen Buntharik
Kut Khaopun Muang Sam Sip

Phibun Mangsahan  Tan Sum
Samrong Sirindhorn
Thung Si Udom

Na Tan Lao Suea Kok
Nam Khun

ealth-care include:

stry of Public Health amont 20 hospitals to

pital 1

- Community hospital to consist are list ;

90 beds
60 beds
30 beds
10 beds

- Health centre

1

6
11
1
309

- Community Health Centre 5

2. Hospital of other ministry

3.1.2) Private health-care amont 442 to consist are list in table 2.10-1
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Table 2.10-1 type of categories private health-care

type of categories Amont
1. Private hospital 3
2. Physicians’ offices 79
3. Physicians’ offices specialization 48
4. Dentists’ offices 30
5. Clinical Laboratories 3
6. Health-care provided by nurses 155
7. The other 124
Total 442

Source : Ubonratchathani Provincial Public Health Offices, 2005
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Table 2.10-5 Source of infectious waste in rural area.

L Human Animal
Disticts/
minor Clinics Total
districts GH | HC | P.Hosp Hosp. | Clinics
P.O | D.C. | Lab | Nurses

Mueang 0 13 0 1 0 0 15 0 1 30
Muang 0o [23] o ol o | o 8 0 0 31
Sam Sip
Khueang 0 | 29 0 o o | 0 27 0 0 56
Nali
DonMot | 4 |, 0 o o | o 3 0 0 8
Daeng
Lao Suea
Kok K_* 0 6 0 0 0 0 4 0 0 10
Trakan
Phuet Phon 0 28 0 0 0 0 1 0 0 29
Kut
Khaopun 0 8 0 0 0 0 1 0 0 9
Pho Sai 0 11 0 0 0 0 0 0 0 11
Khemarat 0 10 0 0 0 0 3 0 0 13
Na Tan
K * 0 6 0 0 0 0 3 0 0 9
Phiboon 1| 18 0 ol o | o 11 0 0 30
Mangsahan
Sirindhorn 1 6 0 0 0 0 3 0 0 10
Khong 0| 9 0 ol o | o 0 0 0 9
Chiam
Tan Sum 0 7 0 0 0 0 1 0 0 8
Sri
Mueang 0 14 0 0 0 0 3 0 0 17
Mai
Warin 2 | 17 0 110 ] o0 11 0 0 31
Chamrap
Samrong 1 12 0 1 0 0 2 0 0 16
Nayia K.* 0 4 0 0 0 0 0 0 0 4
Sawang
Wirawong 0 6 0 0 0 0 3 0 0 9
K*
Det Udom 0 22 0 0 0 0 9 0 0 31
Nam Yuen 0 10 0 0 0 0 3 0 0 13
Na Chaluai 0 9 0 0 0 0 3 0 0 12
Buntharik 0 16 0 0 0 0 5 0 0 21
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Table 2.10-5 Source of infectious waste in rural area. (Con.)

L Human Animal
Disticts/
minor Clinics Total
districts | GH | HC | P.Hosp Hosp. | Clinics
P.O | D.C. | Lab | Nurses
Thung Si 1] 6 0 ol 0 | o 0 0 0 7
Udom
Nam Khun
K * 0 6 0 0 0 0 1 0 0 7
Total. 7 | 300 0 3 0 0 120 0 1 431

Table 2.10-6 To compare percentage by type of health-care between urban and rural area

Human Animal
Area Clinics Total
GH | HC | P.Hosp Hosp. | Clinics
P.O | D.C. | Lab | Nurses
Urban/ 157137 | 12 |500]|123| 12| 168 0.8 8.2 100
Manicipality
Rural/TAO | 1.6 | 69.6 0.0 07 | 0.0 | 0.0 27.8 0.0 0.2 100

Table 2.10-6 To compare percentage by type of health-care in urban and rural in
Ubon Ratchthani province.

Human Animal
Area Clinics Total
GH | HC | P.Hosp Hosp. | Clinics
P.O | D.C. | Lab | Nurses
L,\J/Irb"‘.“/.. 21| 13| 04 | 181 | 44 |04 | 61 03 30 | 361
anicipality

Rural/TAO 1.0 | 444 0.0 0.4 00 | 00 17.8 0.0 0.1 63.9

Total 3.1 | 4538 0.4 185 | 4.4 0.4 23.9 0.3 31 100.0

Note : GH = Government Hospital, HC = Health Center, P.Hosp = Private Hospital,

P.O. = Physicians’ Office, D.C. = Dental Clinic,

Lab = Laboratory, Nurses = Health-Care Provided by nurse

From the background , statement of problem and the result from Documentary
research revealed Infectious waste management in previous and this chapter, there ’s
nessecsary to study the Infectious waste management in Ubon Ratchthaani province aim
to know the infectious waste situation from health-care establishments for animals and
human patients in Ubonratchthani province. And the methodology followed in the next

chapter, goes on.
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CHAPTER I
RESEARCH METHODOLOGY

The research was conducted as survey research. The objectives were: to study

and survey the infectious waste situation from health-care establishments and study on
readiness of infectious waste management in 4 aspects consist of; personnel
knowledge tools and management, Ubonratchathani Province. This study focused on
health-care and local administrative. Health-care include; government hospital, health
centre, private hospital, physicians’ offices, dentists’ offices, private laboratories,
health care provided by nurses, private animals hospital, and animals’ clinic. Local
administrative organization include; municipality and The Tambon Administrative
(TAO). Take the results of this study to combine and analyze present situation for
evaluate the readiness in management of infectious wastes from health-care
establishments in Ubonratchathani Province. This research has methodology and
procedure as following (shown below in Figure 3-2)

3.1 Preparations

3.2 Design method

3.3 Survey Research

3.4 Assessment and Analyze

Research Methodology and Procedure

3.1 Procedure of Preparations

3.1.1 Documentary Research

Documentary research for this research were bring secondary data such as
general data of study areas, management and law related with infectious wastes, to
analyze and combine to prepare research procedure.

Documentary research were:
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3.1.1.1 Infectious waste in health-care establishments were meaning and
type; generation rate and amount; consequence to health, environment, economic,
social and generation of infectious waste in health-care establishments.

3.1.1.2 WHO : health care waste management and health care waste
management of health-care establishments in Thailand.

3.1.1.3 On legal measures:

Ministerial Regulation of Public Health Act B.E. 2535, Enhancement and
Conservation of National Environmental Quality Act B.E. 2535, Local Administration
Act B.E. 2537 and Municipality Act B.E. 2496

3.1.1.4 Relevant documents situation of infectious waste : management of
infectious waste, arrangement of infectious waste and knowledge and behavior
management of infectious waste.

Conclusion and discussion documentary research for design experiment,

design field collecting instrument.

3.2 Procedure of Design Experiment
3.2.1 Study Areas : Ubonratchathani Province

3.2.2 Population Scope of population sampling was show in Table 3.2-1
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Table 3.2-1 Scope of Population Sampling
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health-care establishments

populations

Human health care establishments
1. Government hospital
2. Private hospital
3. Health centre
4.Private clinic
4.1 Physicians’ offices
4.2 Dentists’ offices
4.3 Laboratories

4.4 Health care provided by nurses

Personnel for a direct responsibility
of the infectious waste management

in official.

Animal health care establishments
1. Animals’ hospital

2. Animals’ clinic

Personnel for a direct responsibility
of the infectious waste management

in official.

Local government

1. Manicipality

2. Tambon Admistrative Organization
(TAO)

Personnel for a direct responsibility
of the infectious waste management
in official.

3.2.3 Size and population sampling :
Use multistage sampling :

3.2.3.1 Source of infectious waste

1) Human health care establishments in Ubonratchthani Province

1.1) Government hospital

1.2) Private hospital
1.3) Health centre

1.4) Private clinic :

1.4.1) Physicians’ offices
1.4.2) Dentists’ offices

1.4.3) Health care provided by nurses

1.4.4) Laboratories
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2) Animal health care establishments in Ubon Ratchathani Province
2.1) Animals’ hospital
2.2) Animals’ clinic
3.2.3.2 To set up the health care area
1) Municipality
2) Tambon Admistrative Organization (TAO)
3.2.3.3 Location divided by accommodate system
1) Huge asphalted road.
2) Complete telecommunication system.
3) Electricity.
3.2.3.4 Sampling :use random sampling by R.V. Krejcie and D.W. Morgan’s

table (Usgmoser qossm, 2548). selected 245 samples in health-care establishment, 148

samples in Local administrative organization by simple random sampling.

3.2.4 Design method :

3.2.4.1 Questionnaires for hospital, health center, clinic and local
government.

1) Study for amount, type and source of infectious waste per time from
health care establishments in Ubonratchathani Province present time.

2) Study for management form and arrangement of infectious waste
from health care establishments in Ubonratchathani Province present time.

3) Study for problem and obstruction about operation of infectious
waste in health care establishments now.

4) Study foridea and proposition at generated and manage infectious

waste present time.

Step for design tool for data collection.
1. Specify questionnaire objective; want to know.
2. Specify major point.
3. Specify minor point into a detail.
4. Specify the number of questionnaire.
5

. Specify point of questionnaire.
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6. Specify weighting of questionnaire.
7. Draft of pre-test questionnaires (field interview).
8. Print out and proofing the validate of questionnaire.

8.1 Adjustments the accuracy of wording in questionnaire and
related phase upon research objective after that sent to graduate office for proof and
print draft for further study.

8.2 Testing reliability of instrument by in random target
population at lest 30 copies.

9. Correct and adjust accuracy of questionnaire.

10.Collecting data by using questionnaire in study areas.

3.2.4.2 Structural interview form for the provincial administrative
organization officer, city municipality officer, head of provincial public health offices, and
Sappasithiprasong Hospital officer :include situation management of infectious waste ,
policy, criterion, management, personnel, budget, possibility of waste management

network and problem.



Supalux Prakalpagdee

Research Methodology/42

Design instruments for data collection

A 4

(1) Define the objective

y

(2) Define the

main aspect

A 4

(3) Define the

minor aspect

y

(4) Define the question quantity

h 4

(5) Define the q

uestion aspect

y

(6) Define the significance of questions

A 4

(7) Create the draft of questionnaire

y

(8) Print out and verify the questionnaire

Try out

A 4

Test the questionnaire-confidence

A 4

(9) Adjust and edit includin

g examine the questionnaire

y

(10) Collecting the data by using questionnaire

Figure 3.2-4 Step for design tool for data collection
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3.3 Collecting data.

3.3.1 Permission book for collected data from Faculty of Environment and
Resource Studies, Mahidol University for General hospital, health center, clinic owner
and Head of Local Government in study areas

3.3.2 Colleting data period in 4 month between December 2006 and March
2007.

3.4 Assessment and analyze

The exploratory research all data were analyzed by percentage of health-care
waste generate off total.

To calculate health care waste generation compare with patients’ bed per day
‘Generation Rate’(kg/bed/days)

Daily waste weight  kg/bed/day
Bed

Daily waste volume  kg/bed/day
Bed

Average waste generation by volume or weight compare with total patients per

Generation Rate

Generation Rate

day used formula.

Generation Rate Daily waste weight kg/person/day

Daily total patients

Daily waste volume kg/person/day

Generation Rate

Daily total patients
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1. Preparation
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2. Documentary Research (Chapter II)

Survey Research

2

3. Design method

v

A 4

y

y

y

Areas sampling

Target population

Random sampling

Tools for data collection

y

Ubonratchathani Province

l

y y

Structural interview form

Questionnair

A 4

3.

Operational Research

A 4

The infectious waste situation from health-care in Ubonratchathani Province

A 4

Study on readiness of infectious waste management

A

Repeat collected data

A4

4 Assessment and analyzed for re

adiness of infectious waste management

A

The readiness of infectious waste management in Ubonratchathani Province

Figure 3.4-1 Step for research methodology and procedure
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CHAPTER IV
RESEARCH RESULT

The study of the infectious waste management in Ubonratchathani Province.

This study cover these following objectives,

1. To study and survey the sources of infectious waste in Ubonratchathani
Province

2. To study and survey the infectious waste situation from health-care
establishments for animals and human patients in Ubonratchathani Province.

3. To analyze and assessment readiness of infectious waste management
from health-care establishments for animals and human patients in Ubonratchathani

Province.

This study research divide are 3 part as follow:

1. To explore and collected data in the study areas.

2. To study and survey the infectious waste situation and infectious waste
management system from health-care establishments for animals and human patients
in Ubonratchathani Province.

3. To study and survey the readiness of infectious waste management, that
divided 4 aspects consist of personnel, knowledge, tools and management.
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Situation of the infectious waste management in Ubonratchathani province

A 4
Survey for readiness of infectious waste management in Ubonratchathani province

personnel knowledge Tools management

e Assignment ® Received any e Container * Segregation/
person(s) training on e Waste vehicle . (S:zr:?g::il(?:
responsible for infectious waste e Protective clothing « Storage
organization and management « Vehicle . Tr_ansportation
management of * Disposal

e High-temperature

infectious waste

Incinerator

An opinion for infectious waste management
of local

The necessary for infectious waste segregation

Technology and suitable disposal methods

Local administrative responsible

On-site Infectious waste disposal center

Storage center facilities

Readiness of practical on-site Infectious waste

disposal center

7. The proper management of on-site Infectious
waste disposal center on good administration

ok~ E

A

\ 4 Y
Readiness of Health-care Readiness of local administrative

A 4
Readiness of infectious waste management in Ubonratchathani Province

Figure 4-1 The presents of results
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The research was conducted as survey research. The objectives were: to study
and survey the infectious waste situation from health-care establishments for animal
and human in Ubonratchathani Province. This study focused on health-care and local
administrative. Health-care include; government hospital, health centre, private
hospital, physicians’ offices, dentists’ offices, clinic laboratories, health care provided
by nurses, private animals hospital, and animals’ clinic. Local administrative
organization include; municipality and The Tambon Administrative (TAO). This study
selected 245 samples in health-care establishments and 148 samples in Local administrative
organization by simple random sampling. Data were collected by questionnaires mail, which
receive back completely and structural interview from for the provincial administrative
organization officer, city municipality officer, head of provincial public health offices, and

Sappasithiprasong Hospital officer

The result from study as follows:

4.1 Source, quantity and categories of infectious waste.

4.2 The distance between of infectious waste sources.

4.3 Health cares waste management in Ubonratchathani Province.
4.4 Infectious waste management of local administrative.

4.5 An opinion for infectious waste management in local

4.1 Source quantity and categories of infectious waste.

The province is subdivided into 20 districts (Amphoe) and 5 minor districts
(King Amphoe), are include 24 municipalities and 214 The Tambon Administrative
Organizations;TAO. Government hospitals and health centre are scatter in

Ubonratchthani province see picture 4.1-1

4.1.1 Quantity of infectious waste by district

The results of this study showed that Muang district is the most of the daily
infectious waste quantity was about 582.77 kg/day (37.82%) following, Warinchamrap
district was about 191.51 kg/day (12.43%) and the least is Nam Khum K* was about
3.74 kg/day (0.24%). (see table 4.1-1 at Appendix C and picture 4.1-2)


http://en.wikipedia.org/wiki/Amphoe
http://en.wikipedia.org/wiki/King_Amphoe
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4.1.2 Quantity of infectious waste separate by inside and outside municipal
area.

The results of this study showed that the daily infectious waste in municipal
area was generated about 935.27 kg/day (61.76%) more than outside municipal area,
which was about 586.04 kg/day (38.24%). (see table 4.1-2)

Table 4.1-2 Infectious waste quantity, separate by in- and out- municipal

Deanere | avom | v
In municipal
Government hospital 14 792.8 53.05
Private hospital 3 33 2.21
Health center 9 7.83 0.52
Physicians’ Office 122 35.38 2.37
Dental Clinic 30 12 0.80
Laboratory 3 1.29 0.09
Nurses * 41 30.34 2.03
Animal clinic 20 7.4 0.50
Animal hospital 2 3 0.20

Total in-municipal 244 935.27 61.76
Out-municipal**
Government hospital 7 220.4 14.75
Health center 300 261 17.46
Physicians’ Office 3 0.87 0.06
Nurses * 120 88.8 5.94
Animal clinic 1 0.37 0.02
Animal hospital 0 0 0.00

Total out-municipal 431 586.04 38.24

Total 675 1516.31 100

(Note * - health care establishment by nurses ** no health-care establishments include; Private
hospital, Dental Clinic, Laboratory, and Animal hospital)
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4.1.3 Rate of infectious waste generation by categories of the health care.

The results of this study showed that the most important of infectious waste
source is humans’ health-care, which was generated about 1505.53 kg/day
(99.28%).Which is government hospitals was generated about 93.8 kg/day or 0.22
kg/person/day. And a minority of infectious waste source is animals’ health-care,
which was generated about 10.77 kg/day (0.72%) . (see table 4.1-3 and 4.1-4)

4.1.4 Type of infectious waste

The results of this study showed that the great majority of infectious waste
category was materials for medical service about 73.23% such as, cotton, wool, cloth,
gauze and etc., following which was sharps about 23.13%

Table 4.1-3 Infectious waste generation rate from health care establishment in Ubon

ratchathani Province.

Type of health care establishment Average Infectious waste
kg/source/day kg/person/day kag/bed/day

Government hospital 93.8 0.22 0.49
Private hospital 11 0.22 0.13
Health center 0.87 0.06 -
Physicians’ Office 0.29 0.01 -
Dental Clinic 0.4 0.07 -
Laboratory 0.43 0.02 -
Nurses * 0.74 0.12 -
Animal clinic 0.37 0.06 -
Animal hospital 15 0.1 -

(Note * - health care establishment by nurse)
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Table 4.1-4 Infectious waste generation rate of health care establishment in Ubonratchathani

Province.
Type of health care establishment Amount average infectious waste
kg/source/day kg/day
Government hospital:
10 beds 1 10 10
30 beds 11 13 143
60 beds 6 37.2 223.2
90 beds 1 40 40
150 beds 1 100 100
>1,000 beds 1 500 500
Private hospital 3 11 33
Health center 309 0.87 268.83
Physicians’ Office 125 0.29 36.25
Dental Clinic 30 0.4 12
Laboratory 3 0.43 1.29
Nurses * 161 0.74 119.14
Animal clinic 21 0.37 7.77
Animal hospital 2 1.5 3
Total 675 - 1516.31

(Note * - health care establishment by nurse)
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4.2 The distance between district

Picture 4.2-1 Thailand highway distance map scale 1: 1,000,000

(source : msvieungmralszmalnenazuiinsaduralszmalneg, 2544)
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4.2.1 The provincial distance highway network

Picture 4.2-2 provincial distance highway network
(source : msveuiiomisszmalnonazusinwaduralszmelneg, 2544)

remark | s— Road

= Province Boundary
From picture 4.2-2 to summarize in table 4.2-1
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Table 4.2-1 Distance between district in Ubonratchathani Province

Order | Disticts/minor districts Distance to Mueang district (km.)
Ubonratchathani | Amnatcharoen | Sri Sa Ket | Ya Sothon
1 Mueang 0 75 55 100
2 | Warin Chamrap 2 77 57 102
3 Sawang Wirawong K* 23 98 78 123
4 Lao Suea Kok K.* 27 102 82 127
5 Samrong 26 101 50 126
6 | Tan Sum 34 109 89 134
7 Muang Sam Sip 35 35 90 78
8 | NayiaK.>* 35 110 90 135
9 Don Mot Daeng 35 110 90 135
10 | Khueang Nai 38 60 93 60
11 | Det Udom 45 120 100 145
12 | Phiboon Mangsahan 45 120 100 145
13 | Trakan Phuet Phon 45 70 100 120
14 | Nam Khun K.* 60 135 130 160
15 | Thung Si Udom 74 149 110 174
16 | Kut Khaopun 76 50 131 105
17 | Sirindhorn 72 147 127 172
18 | Sri Mueang Mai 66 141 121 166
19 | Buntharik 87 162 142 187
20 | NaTan K.* 93 97 148 152
21 | Pho Sai 95 105 150 160
22 | Na Chaluai 135 210 150 235
23 | Khemarat 106 70 161 206
24 | Khong Chiam 75 150 130 175
25 [ Nam Yuen 101 176 130 201
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4.2.2 Distance between the lower north-eastern group

Picture 2.10-1 The lower north-eastern group boundary.

(source : msveuiismszma nanazusnsaduralsemalng, 2544)
Remark : Provincial Boundary

The lower north-eastern group include 4 district , Ubon Ratchthani,
Amnatcharoen, Ya Sothon and Sri Sa Ket to summarize distance between district in
table 4.2-2
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Table 4.2-2 Distance between province

Distance to
o ] Ubon Amnatcharoe
Mueang district Sri Sa Ket Ya Sothon ]
Ratchthani n
(km.)

Sri Sa Ket 155 55 130

Ya Sothon 155 100 55
Ubon Ratchthani 55 100 75

4.3 Result of infectious waste management from health-care in

Ubonratchathani Province.

This study focused on infectious waste management until separation, collection,
transportation, storage, to final disposal in health-care includes government hospital, health
centre, private hospital, physicians’ offices, dentists’ offices, private laboratories, health care
unit provided by nurses, private animal hospital, and animals’ clinic. Which were inside
municipal area (urban area) and outside municipal area (rural area). The results of this

study finding bellow.

4.3.1 Infectious waste Segregation/Separation practices
4.3.1.1 Infectious waste Segregation/Separation
It was found that the most of Infectious waste segregation practices was
separated at source about 74.49% follow was not separated at source and was
separated after abandon about 23.47% and 2.04% respectively. Health-care units
inside urban area were separated at source less than rural area (62.96% and 88.64%
respectively) (see table 4.3-2 at Appendix C)

4.3.1.2 infectious waste Separation and packaging

It was found that was method for identifying general infectious waste
categories into color-code red plastic bags about 71.43% ,and another should be into
the other color plastic bags about 28.57%. And was separated sharps waste into
containers should be puncture-proof (usually made of metal or high-density plastic)

and fitted with covers about 73.47%, and another should be into plastic bags about
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26.53%. Health-care units inside urban area should be wrong practices more than

inside rural area. (see in table 4.3-3 at Appendix C)

4.3.1.3 Effectively of infectious waste Separation

It was found an opinion of effectiveness in infectious waste separation
practices that to fairly about 41.84%, to good about 34.69% and to improve about
23.47%. Health-care units inside urban area to improve more than the inside rural area,
(see in table 4.3-4 at Appendix C)

4.3.2 On-site collection and storage of infectious waste.
4.3.2.1 Infectious waste containers
It was found that the most of containers were plastic containers with covers
about 55.10%, next to plastic containers without covers about 27.55%, metal
containers without covers about 21.43%, the other containers about 18.37% and metal

containers without cover about 13.27% respectively. (see table 4.3-5. at Appendix C)

4.3.2.2 Labeling in infectious waste containers.

It was found that the majority were not marked with symbol or caution in
the infectious waste containers about 55.10% and another were labeled about 44.90%.
Health-care units inside urban area were not marked with symbol or caution less than

the inside rural area. (see in table 4.3-5 at Appendix C)

4.3.2.3 The procedure of infectious waste collection bags or containers

Staff should ensure that waste bags are tightly closed or sealed when they
are three-quarters full, should not be closed by stapling. Sealed sharps contained
should be placed in a labeled before removal from health-care. The results found that
were corrected practice about 61.2%, and were incorrect practice about 31.6%. Health-
care units inside urban area were corrected more than the inside rural area, (see in
table 4.3-6 at Appendix C)

4.3.2.4 Infectious waste was collected daily (or as frequently as required)

It was found that the most of health-care units were collected and
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ransported to storage frequently once time daily about 48.0%, next to were not
require about 27.6%, two times daily about 10.2% respectively. (see table 4.3-6 at

Appendix C)

4.3.3 Transportation of infectious waste
4.3.3.1 On-site transport
It was found that the most of health-care units were not transported by
wheeled trolleys, containers or carts about 82.65%. Which were not transported
purpose about 58.16%, were transported by infectious waste carts about 16.33%,
transported by municipal waste carts about 1.02 % respectively. (see table 4.3-7 at
Appendix C)

4.3.3.2 Emergency response

It was found that the most of health-care units were not designated as
responsible for the handling of emergencies about 61.22%. Which were procedure
consist of dealing with spillages and personnel involved to receive appropriate training
about 25.51% equivalent, and had emergency call about 7.14%. (see table 4.3-9 at
Appendix C)

4.3.3.3 Protective clothing

1) Gloves

It was found that were regarded on usually gloves about 56.12%,
sometime gloves about 6.12%, and without gloves about 37.76%. The health-care
units inside urban area were regarded on usually gloves more than the inside rural
area. (see in table 4.3-10 at Appendix C)

2) Plastic apron

It was found that were regarded on usually plastic apron about 25.51%,
sometime plastic apron about 4.08%, and without plastic apron about 70.41%. Health-
care units inside urban area were regarded on usually plastic apron more than the

inside rural area. (see in table 4.3-10 at Appendix C)
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3) Boots

It was found that were regarded on usually boots about 19.39%,
sometime boots about 4.08%, and without boots about 76.53%. Health-care units
inside urban area were not regarded on boots more than the inside rural area, (see in
table 4.3-10 at Appendix C)

4) Mask

It was found that were regarded on usually mask about 33.67%,
sometime mask about 11.22%, and without mask about 55.10%. Health-care units
inside urban area were not usually mask more than the inside rural area. (see in table
4.3-10 at Appendix C)

4.3.3.5 Storage location for infectious waste

The waste, in bags or containers, were stored in a separate area, room, or
building of a size appropriate to quantities of waste produced and the frequency of
collection. The result found that were unless a storage about 78.57%, and were unless

a refrigerated storage room is available with 100%. (see table 4.3-11 at Appendix C)

4.3.4 Transportation and disposal
4.3.4.1 Transportation of infectious waste to final disposal
It was found that Infectious waste were transported by health-care about
60.20%, next to were delivered by local administrative about 38.78% (urban area
about 68.52%, rural area about 2.27%), and were delivered by a private contractor
about 3.06%. (see table 4.3-12 at Appendix C)

4.3.4.2 Disposal methods for infectious waste

It was found that the majority of final disposal was incinerated by health-
care on-site incinerator about 51.94% following was incinerated by another health-
care about 29.07%, was managed final disposal by local administrative organizations
about 20.16%, was burning and dumping by health-care about 9.30%, and was
managed final disposal by private company about 1.16% respectively. The most of

health-care units inside urban area was managed final disposal by municipality about
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51.09%, and the most of health-care units inside rural area was incinerated by health-
care on-site incinerator about 80.77%. (see table 4.3-13 at Appendix C)

4.3.4.3 Appropriate disposal methods for infectious waste on health-
care establishment.

It was found that the majority of appropriate final disposal was incinerated
by health-care on-site incinerator about 36.05% following was managed final disposal
by local administrative organizations about 22.09%, was managed final disposal by
private company about 3.88%, and was dumping by health-care about 1.55%
respectively. The most of health-care units inside urban area was managed final
disposal by municipality about 60.87%, and the most of health-care units inside rural
area was incinerated by health-care on-site incinerator about 53.85%. (see table 4.3-14
at Appendix C)

4.3.5 The infectious waste management system in health-care.
4.3.5.1 Policy and planning
It was found that the majority of health-care units were not clarify policy
and planning for infectious waste management about 76.53%. The main important was
private health-care sectors include; physicians’ offices, dentists’ offices, clinic
laboratories, health care provided by nurses, and animals’ clinic were not with 100% ,
(see table 4.3-15 at Appendix C)

4.3.5.2 Budget regarding
It was found that no budget planning for infectious waste management
about 83.67%. (see table 4.3-15 at Appendix C)

4.3.5.3 Personnel
It was found that, person who was not assigned of responsibilities about
53.06%. (see table 4.3-15 at Appendix C)
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4.3.5.4 Knowledge
It was found that, health-care sectors were gave education and trained
personnel for understand potential risks associated with infectious waste and use of

personal protection equipment about 57.14%. (see table 4.3-15. at Appendix C)

4.3.5.5 monitoring and evaluation
It was found that were not monitoring and evaluation for infectious waste

management in health-care about 65.31%. (see table 4.3-15. at Appendix C)

4.4 Local government infectious waste management.

4.4.1 Infectious waste service.

It was found that the majority of local government (municipals and TAO)
was not system of infectious waste management about 94.23%. The main final
disposal were incinerated combine with municipal waste about 66.67% and minority
final disposal by private company, which was employment about 33.33%. (see in
Table 4.4- 1 at Appendix C)

The most of municipal was not managed final disposal of infectious waste
on-site about 88.9% and was managed final disposal of infectious waste about 11.1%.
This was managed by private company 100.0%. (see in Table 4.4- 1 at Appendix C)

In TAO was managed final disposal about 4.7%, the main final disposal
were incinerated combine with municipal waste with 100.0%. (see in Table 4.4- 1. at
Appendix C)

4.4.2 Administration and management of infectious waste by local

government.

4.4.2.1 Policy.

It was found that the majority of local governments were not clarify
policy and planning for infectious waste management about 92.31%. (see in Table
4.4- 2 at Appendix C)

Municipals were not clarify policy and planning for infectious waste
management about 77.8%. (see in Table 4.4- 2 at Appendix C)
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In TAO were not clarify policy and planning for infectious waste
management about 95.3%. (see in Table 4.4- 2 at Appendix C)

4.4.2.2 Budget

It was found that were not budget planning for infectious waste
management about 96.2%. (see in Table 4.4- 2. at Appendix C)

Municipals were not budget planning for infectious waste management
about 77.8%. (see in Table 4.4- 2. at Appendix C)

In TAO were not budget planning for infectious waste management
with 100.0%. (see in Table 4.4- 2. at Appendix C)

4.4.2.3 Personnel.

It was found that, person who was not assigned of responsibilities about
86.5%. (see in Table 4.4- 2. at Appendix C)

Municipals were not assigned of responsibilities about 44.4%. (see in
Table 4.4- 2. at Appendix C)

In TAO were not assigned of responsibilities with 100.0%. (see Table
4.4- 2. at Appendix C)

4.4.2.4 Knowledge.

It was found that, the most local government were not educated and
trained personnel for understand potential risks associated with infectious waste and
use of personal protection equipment about 84.6%. (see Table 4.4- 2. at Appendix C)

Municipals were not educated and trained personnel about 44.4%. (see
Table 4.4- 2. at Appendix C)

In TAO were not educated and trained personnel about 93.0%. (see
Table 4.4- 2. at Appendix C)
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4.4.2.5 Monitoring and evaluate.

It was found that were not monitoring and evaluation for infectious
waste management in local government about 92.3%. (see Table 4.4- 2. at Appendix C)

Municipals were not monitoring and evaluation for infectious waste
management about 77.8%. (see Table 4.4- 2. at Appendix C)

In TAO were not monitoring and evaluation for infectious waste

management about 95.3%. (see Table 4.4- 2. at Appendix C)

4.4.3 Appropriate infectious waste disposal method with locality.

It was found that the majority of appropriate final disposal method was
operated by on-site health-care units about 46.15% following was incinerate by onsite
incinerator about 26.92%, was dumping about 21.15%, was operated by high potential
municipal or nearby local administrative about 3.85%, and employed private company
about 1.9%. (see Table 4.4- 3. at Appendix C)

The majority of municipals, which the most appropriate infectious waste
disposal method were dumping by health-care establishments about 33.3% following
was incinerate by onsite incinerator about 22.22% and employed private company
about 11.1%. (see Table 4.4- 3. at Appendix C)

The majority of TAO, the most appropriate infectious waste disposal method
were operated by health-care establishment about 48.8% consist of incineration about
27.9%, dumping about 18.6% and was operated by high potential municipal or nearby
local administrative about 4.7%. (see Table 4.4- 3. at Appendix C)

4.5 An opinion for infectious waste management in local

To evaluate the opinion about infectious waste management focused on health-
care establishments (government hospitals, health centers, physicians’ offices, dental
clinics, laboratories and health-care establishments by nurse) and local administrative
organizations (all municipals and TAOs) in Ubonratchathani Province. The opinion
was separated in 7 issues include as below: (see Table 4.5-1 in Appendix C)
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4.5.1 Necessity for infectious waste separate and disposal.

4.5.1.1 Health-care establishment.

Issue 1.1: infectious waste separation in health-care establishments,
necessity for specific separation and specific disposal. Issue 1.2, infectious waste
separation were responsibility of health-care establishments or waste generator. Issue
1.3, infectious waste disposal must operated at source and issue 1.4 though small
amount infectious waste must separation and bring to correct method disposal
shouldn’t disposal together with municipal waste. Majority were agreement about
93.2%, 90.4%, 64.3% and 93.2%, respectively. Agreement compose of strongly agree
and agree. (see Table 4.5 -1 at Appendix C)

4.5.1.2 Local governments.

For all 4 issues local government had same opinion with health-care
establishment, majority agree 86.8%, 83.0%, 72.9% and 81.1%, respectively (see
Table 4.5 -1 at Appendix C)

4.5.2 Technology and suitable disposal methods.

4.5.2.1 Health-care establishment.

Issue 2.1 incineration in efficiency incinerator can prevent pollution
suitable for Ubonratchthani province. Issue 2.2 efficiency incinerator and can prevent
polltion non-suitable for small-hospital or health-care establishment was had small
amount of infectious waste because of high fee. Issue 2.3 health-care establishment
was huge infectius waste generator source must use efficiency incinerator for disposal
own infectious waste. Majority 91.8%, 83.6% and 82.2% agreement, respectively.
Agreement consist of strongly agree and agree. Issue 2.4 small amount of infectious
waste, disposal together with municipal waste were disagreement (strongly disagree
and disagree) 91.8%. (see Table 4.5 — 2 at Appendix C)

4.5.2.2 Local governments.

Health-care establishment have same idea all 4 issues. In Issue 2.1, 2.2 and
2.3 were agreement 84.9%, 69.8% and 73.6%, respectively. And in Issue 2.4 was
disagreement 66.0%. (see Table 4.5 -2 at Appendix C)
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4.5.3 Function of local government in infectious waste management in
district area.

4.5.3.1 Health-care establishment.

Issue 3.1 infectious waste transport was duty and responsibility of
municipal or local by pay fee in fair rate from health-care establishment, majority was
neither agree nor disagree (55%), follow was agreement 52%. (see Table 4.5 -3 at
Appendix C)

4.5.3.2 Local governments.

In issue 3.1 had differential idea in infectious waste transport was duty and
responsibility of municipal orlocal by payfee in fair rate from health-care
establishment, disagreement at 54.8% and then 30.2%. (see Table 4.5 — 3 at Appendix
C)

4.5.4 On-site infectious waste disposal center.

4.5.4.1 Health-care establishment.

Issue 4.1 transportion infectious waste to disposal at municipal or nearby
health-care establishment cause higher fee. Issue 4.2 transport infectious waste to
disposal at municipal or nearby health-care establishment were complicated transport
had same idea, disagreement was highest (46.5%), agreement 42.4% in issue 4.1.
And disagreement highest at 45.2%, then agreement 43.8% in issue 4.2. Issue 4.3
should send infectious waste to disposal at efficiency incinerator of municipal or
nearby health-care establishment for share resources together, majority agreement at
83.6%. And issue 4.4 district area non-necessary to be built infectious waste disposal

center it appears that majority disagreement (69.9%). (see Table 4.5-4 at Appendix C)

4.5.4.2 Local governments.

Issue 4.1 41.5% ageement to be equal to disagreement. In issue 4.2 and
4.3 agreement were 47.2% and 69.8%, respectively.  And in issue 4.4 disagreement
45.3%. (see Table 4.5 - 4 at Appendix C)
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4.5.5 Storage center facilities.
4.55.1 Health-care establishment.
Issue 5.1 Infectious Waste Disposal Center have correct storage chamber,
80.8% agree. (see Table 4.5 -5 at Appendix C)

4.5.5.2 Local governments.
Issue 5.1 if Infectious Waste Disposal Center have correct storage chamber,
62.3% agree. (see Table 4.5 -5 at Appendix C)

4.5.6 Readiness of practical on-site Infectious waste disposal center.
4.5.6.1 Health-care establishment.
Issue 6.1: infectious waste management system in locality on present time
was good not need to improve or change. Majority was disagree 63.0%. Issue 6.2:
organization had readiness to practice follow guildline in operating diposal center and
in Issue 6.3 Infectious Waste Disposal Center will sucessful with co-operation from
local government and health-care establishment Majority agree 74.0% and 84.9% in

issue 6.2 and 6.3, respectively. (see Table 4.5 - 6 at Appendix C)

4.5.6.2 Local governments.

Issue 6.1 41.5% was disagree, than neither agree nor disagree 34.0%.
Issue 6.2 was disagree 39.6% and agree 30.2%. Issue 6.3, 77.4% agree. (see Table
4.5 -6 at Appendix C)

4.5.7 The proper management of on-site Infectious waste disposal center.
4.5.7.1 Health-care establishment.

Issue 7.1 should let local government have high patentiality in nfectious
waste disposal was main responsibility and operator Infectious Waste Disposal Center.
Inissue 7.2 let private individual have participate in Infectious Waste Disposal Center
construction. Private individual will operator since collect, transport and disposal
while government offices will supervise, verify and control quanlity will have
efficiency more than government offices operate all. Majority had agree 82.2% in
Issue 7.1 and 75.3% in Issue 7.2 (see Table 4.5 -7 at Appendix C)
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4.5.7.2 Local governments.
Issue 7.1, 47.2% agree and disagree 34.0%. In Issue 7.2 more than 73.6%
was agree. (see Table 4.5 -7 at Appendix C)
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CHAPTER V
DISCUSSION

From result of infectious waste management in Ubonratchathani Province
in chapter 4 can separate to discuss in each the issue has as follows,

5.1 Result of source, quantity and category of infectious waste.

5.2 Result of distance between infectious waste source.

5.3 Result of infectious waste management in Ubonratchathani Province.

5.4 Result of infectious waste management of local government.

5.5 Result of opinion issue in local infectious waste management.

5.6 Factor of infectious waste management in Ubonratchathani Province

5.7 Readiness of infectious waste management in Ubonratchathani Province

5.1 Result of source quantity and category of infectious waste.

5.1.1 Source of infectious waste

It was found that source of infectious waste in Ubonratchathani Province can
divide into a kind of the health-care and the amount of the health-care.

A kind of the health-care, found that, In municipality area has a various health-
care and high potential for a medical treatment more than the outside municipality area.
Four types of health-care are stand in the all municipality area including, Private Hospital
Dentists’ offices Laboratories and Private animals’ hospital (100 %). three types are stand
in municipal area including, Physicians’ offices Animals’ clinic and Government hospital
(97.6 %, 95.2 % and 66.7 % ,respectively). There are just 2 types only at the majority is in
the outside municipal area , including, Health center and Health care provided by nurses
(97.1 % and 74.5 % ,respectively).Because of , in the urban area or the municipality area
has people more than in the outside municipal area make the health care must have large-

sized for support person come to use serve enough , that mean having various and several
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amount medical personnel. specially in municipal city Ubonratchathani area , Moreover ,
the factor of the education , and the finance of location people in the urban area better , be
omniscient ,want the easiness , and the quality of life better , make have the health care of
private that various , open service greatly.

In the amount of the health-care, found that, the majority health care is stand in
the outside municipal area (63.9 % of all ), especially the health center where have a
lot of most (45.8 % of all ) next , Health care provided by nurses (23.9 %) and both of
health-care are majority stand in outside municipal area. For people appreciates health
serve throughout. Follow the policy in the government has the health center in every
sub-district then makes to have the amount of the Health centre, there majority work
of prevention the illness and primary care. Majority officer is nurse and health officer
cause have the Health care provided by nurses, open service greatly, support from the
Health center and stay in outside municipal area also.

5.1.2 Quantity of infectious waste by district

From survey result find Muang district has most of infectious waste quantity
(37.82 %) next are , Warinchamrap district (12.43 %). Because of , Muang district has
the most of civilization in a province and mainly locate of large hospital (Regional
Hospital) , moreover, Private hospital Animals’ hospital and every private clinic. And
serves since middle level to high-level which use the inventory , equipment and a tool
in the medical care more than in the preliminary cause to produce infectious waste
more. The part in Warinchamrap district be district where have the civilization
supports to are from Muang district. There is medium-size hospital which, emphasize
serve middle-level service. And Private clinic where have the ability in medical care
greatly , support from Muang district then have many infectious waste quantity
support from Muang district.

5.1.3 Quantity of infectious waste separate by inside and outside municipal
area.

In municipal area has infectious waste quantity more than outside municipal
area is 61.67 % of all. Because of the inside municipal area has large-sized health care
more and have person come to use serve more. there is the ability in the sense of
health serve , since , preliminary to high-level which ,differ from in the outside

municipal area where has amount of health care more but there is the ability in the
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medical care that emphasizes to prevention. There is health service topmost serve just
middle level. There is personnel amount and the a little variety more in municipal area,
make have person come to use serve a little more cause outside municipal area has
infectious waste quantity with a little more in the municipal area.

5.1.4 Rate of infectious waste generation by type of the health care.

From survey result, infectious waste quantity that happen from every health care
in the Ubonratchathani , average 1516.31 kilograms per day or a days of 1.52 tons and
average 544.4 a ton per year. A big source of infectious waste production be the health
care of a person is 99.28 percentages both of from the size and the amount of person
health care , abound more animal health-care. by a type of person health care where the
source of infectious waste with most for example, the Government hospital has average
1016.2 kilogram/day or 70%. Because of the hospital where is both of activity checks ,
diagnose , heal , resuscitate , every the activity should cause waste matter or the waste can
infect with almost all ,moreover, there is the amount person come to use serve more than
other health-care. Then make the government hospital has most infectious waste
generation rate and average 0.22 a kilogram/ person/day.

5.1.5 The categories of infectious waste

From infectious waste quantity that happen from the health care in the Ubon
ratchathani Province,find that, the majority infectious waste are cotton wool ,cloth differs
average 73.23 % and next are all sharp weapon average 23.13 % which correspond the
education, A factor of the infectious waste of the Department of Health , Ministry of
Public Health (2545) ,find that, the general infectious waste for example, cotton wool , all
of cloth, be the group that have the a large amount most , be between 92.32 - 95.66
percentages ,next, sharp weapon kind ,for example, hypodermic syringe , knife , there is
the quantity between 2.82-4.84 %. Cause type of inventory ,cotton wool , all cloth or call
that, a type is general , be pillar inventory that use in checking heals , clean , at touch with
the blood and a secretion directly. and the property is absorber and then have the necessity
to used abandon can not lead to come back use repeated again. A sharp weapon that have
the quantity next because of , now like to use used inventory abandons (disposable) ,
reason , for protect the connection of the disease because there is serious contagious
disease such as , AIDS , hepatitis virus , etc. Moreover, the reason of the economy when

think cleaning capital and making without the sperm(sterile) for hypodermic syringe gang
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and sharp all weapon ,find that, high valuable more , the filtration use the inventory uses
once abandon.

when compare with Sukon jaisakun and others (2545) had surveyed infectious
waste quantity from the health care in the Ubonratchathani ,find that, there is the a large
amount more can survey in this time average 1,514.90 a kilogram day , might with regard
to since there is system public health reform. The hospital will must change quality
guarantee makes to have fighting for decreases contaminated ding of general waste and
the infectious waste in the government health care ,especially the hospital assemble with
now some health care has hiring private company for eliminate infectious waste that pay
by infectious waste weight that make have the effect in infectious waste separation to
cause infectious waste quantity with that happen has decrease. However, Infectious waste
quantity that happen this greatly if there is manage will dishonestly and standardized that
should is likely to cause dangerous that affect to the health , economy , social , and the

environment.

5.2 Result of distance between infectious waste source

Because of the Ubonratchathani is big province. There are 20 districts and 5 sub-
district and have the distance between district and Mueang district about 2-135 a kilometer
and have no the dot links up in the infectious waste accumulation and transportation in a
province. Each health care have no the idea to has will arrangement network or grasping
infectious waste dot in the area.

Moreover, A local government doesnt give important in infectious waste
management with in area ,liberate to the duty of the health-care, make each health care
must depend on oneself in the infectious waste management which,the effect will be

falling with small-sized health care. But head of Provincial Public Health Offices want to

construct disposal center in Don Mot Daeng district, Ubonratchthani Province.

This study to present for set up the waste management center establishment in
possible area, Don Mot Daeng district, to divide in 3 classes every 20 kilometers for cover
Ubonratchathani Province and nearly as picture5.2-1. Then cluster for construct the

storage center and logistic support.. That .next to require study in the future.
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5.3 Result of infectious waste management in Ubonratchathani

province.

5.3.1 Government hospital
In Government hospital have no a problem in infectious waste managment

with in the step , waste separation , saving , dislocate and collect and transportation.
Because of every health care has to pass quality serve assessment , make the majority
must have distinct regulation for change traditionally the standard that the institute
develops and assure hospital. The disposal still get into trouble by the burning down in
waste kiln infects with that design and build by the Department of Health , which , do not
be the kiln that is free from the pollution. And somewhere must have hiring private for
takes to go to disposal in other province ,such as, Saraburi , Samootprakarn ,etc.

5.3.2 Private Hospital

Private Hospital have no a problem in infectious waste management in every step ,
cause stand in municipal area ,which, there is serves in the saving carries and send private
company for eradicate infectious waste ,moreover, the hospital must have distinct standard
in the administration manages because of private hospital wants support the quality or 1SO
at must have checking visits always , make must have the development and enthusiastic
all the time for the hospital has existed which standard for enhance the reliability gives the
organization

5.3.3 Health center

In the health center has practice various trends are under the convenience. Because
small-sized spot emphasizes serves prevention health make have a little waste quantity.
And the majority is in the area of the Tumbon administrate organization ,which, the
majority has no to serve infectious waste management from the health care. There is often
solve a problem by budget alms in building kiln gives the health center which , be
infectious waste kiln with that no the standard and give the health center administrate to
manage intimately , moreover , in an institute of the health center by oneself has no
administration trend manages the infectious waste with that distinct , though , can contact
with coordinate activities with mother net hospital where have the ability in waste
administration can infect with more well , this is the dot at should give precedence
because of ,be first checkpoint that people must come in to use serve if get into trouble



Fac.of Grad. Studies, Mahidol Univ. M.Sc.(Appro Techn for Resou and Env Dev.) /75

meet the epidemics will have been serious to have an affect on community and
environment

5.3.4 Private clinic

For example , Physicians’ clinic , Dentists’ office , Laboratories and Health care
provided by nurses, find that, a problem of these clinic is be of private and have small-
sized , which is a little waste quantity and who go to use serve often have no serious
symptoms , the serves to limit just bandage ,give an injection and heal with a little
symptoms. Make clinic owner turns the awareness at dangerous of infectious waste. If be
in the municipal area and hire to give the municipality are will carry have no a problem in
disposal, as a result , there is just the minority. The majority will don't see the importance,
especially in the outside municipal area where has no serve for manage infectious waste
with the majority will induce to disposal by burning by oneself.

5.3.5 Animals’ hospital

Animals’ hospital have no a problem in infectious waste management. There is
sorting out that the source , saving collects ,follow the trend that is correct, because of,
there is the few user more in the health care for a person ,make have infectious waste
quantity with a little , moreover , be in municipal area make have the grumble hires to give
the municipality is transportation and disposal.

5.3.6 Animals’ clinic

Find a most problem ,because have no infectious waste separation. The tool that
use in checking heals to have abandoning mixes with general waste though , be stained
with the blood and a hypodermic syringe. The reason is because of waste has little
quantity and no have practice trend are like in animal hospital that have large-sized more ,
moreover , an owner doesn't realize dangerous of the infectious waste. And the majority
animals’ clinic is in municipal areas. That waste is municipal organization pick to collect

for induce disposal by landfill and have contaminate to the environment.

The infectious waste management system was observed as having five
different models which all contained three steps, step one involved segregation,
collection, and storage, step two involved transportation and step three involved
disposal processes. The results of this study to analyze present 5 models of infectious

waste management in Ubonratchathani Province. Most common was model one, Health
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Care- Health Care- Health Care (51.94%) whereas, the systems of Health Care-Local
Government-Local Government, Health Care- Health Care- the other Health Care,
Health Care-Local Government-Private company and Health Care-Private company-
Private company were 20.16%, 19.77%, 6.97% and 1.16%, respectively. (see table 5.3-1)

Table 5.3-1 present 5 models of infectious waste management in Ubonratchathani Province

Infectious wastes management
segregation, 0
Model collection, transportation disposal &
storage,
1 Health-care Health-care on-site by 51.94
health-care
off-site by
2 Health-care Health-care the other health-care 19.77
3 Health-care local government on-site by local 20.16
government
4 Health-care local government off-site by private 6.97
company
5 Health-care private company off-site by private 1.16
company

Most common was model one, Health Care- Health Care- Health Care
(51.94%). The result to agree with the study of Department of Health, Thailand (2002)

5.4 Result of infectious waste management of local government

Find that, be important the infectious waste management problem. At the local
government both of Municipality and Tambon administrative organization which,
must take care about the infectious waste with in the area is responsible, but have no
the policy about infectious waste management which,there are a lot of many hundred
private health care except especial large-sized municipality for example, city
municipal and the municipality at take disposal infectious waste and have
administration distinct trend. The remainder is responsibility push gives the health care
administrates to manage intimately might because of torn the knowledge ,torn
equipment tool ,torn the budget ,moreover ,torn work integration and the health care in
the area ,which, be local government problem must rectify. The result to agree with the
study of Department of Health, Thailand (2002)
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5.5 Result of opinion issue in local infectious waste management.

If will testify operate succeed that must give the private sector comes in to
participate in operator in the saving carries and disposal. government Institute sector
dares to that control to take care check , because of be responsibility work reduction if

have private sector come in manage.

5.6 Factor of infectious waste management in Ubonratchthani

province

5.6.1 National and Local policy and planning problem not clarification and not
renovation.
5.6.2 Problem in organization include
1) Not clarify in vision, measure, and practice in infectious waste
management
2) infectious waste management structure, liaison path, and duties of

Organization.

5.7 Readiness of infectious waste management in Ubonratchathani

province

Assessment of readiness consisted of assessment of, personnel, knowledge,
tools and administrative management in health care sectors and local administrative
organizations, it was found that most of local administrative organizations lack of
these 4 aspects. On the other hand, health-care sectors were not ready with tools and
administrative management (less than 50%).The readiness of infectious waste
management in 4 aspects to summary a point of technology consist of hardware and

software present as Table 5.7-1
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Table 5.7-1 The readiness of infectious waste management

organization technology Factor of readiness readiness

Health-care Hardware 1.Tools No
Software 1.Personnel Yes

2.Knowledge Yes

3.Management No

Local Hardware 1.Tools No
government Software 1.Personnel No
2.Knowledge No

3.Management No

The majority of infectious waste management problems are in small health-
care establishments consist of health centre and private clinics. There are to much
amount and to distribute in district. If they were not suitable pursuit, that may have
serious public health consequences and a significant impact on the environment.
Sound management of infectious waste is thus a crucial component of environmental
health protection.

In both the short term and the long term, the actions involved in implementing
effective infectious waste management programmes require multisectoral cooperation
and interaction at all levels. The most important is the policy and planning of national
in order to guide and assist provincial government and local government, should take
into account social conditions in the area. Improved public awareness of problem is
vital in encouraging community participation in generating and implementing policies
and programmes. Management of infectious waste should thus be put into a
systematic, multi-faceted framework, and should become an integral feature of health-

care services.
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CHAPTER VI
CONCLUSION AND RECOMMENDATION

The research was conducted as survey research. The objectives were: to study

and survey the infectious waste situation from health-care establishment and study on
readiness of infectious waste management in 4 aspects include; personnel, knowledge,
tools and management in Ubonratchathani Province, Thailand. This study focused on
health-care and local administrative organizations. Health-care includes government
hospital, health centre, private hospital, physicians’ offices, dentists’ offices, private
laboratories, health care unit provided by nurses, private animals hospital, and
animals’ clinic. Local administrative organization includes municipality and Tambon
Administrative Organization (TAO). This study selected 245 samples in health-care
establishment, 148 samples in local administrative organization by simple random
sampling. Data were collected by mailed questionnaires and structural interview form
for the provincial administrative organization officer, city municipality officer, head of
provincial public health offices, and Sappasithiprasong Hospital officer. All data were
analyzed by descriptive statistics, percentage and mean. Expecting Results were:

6.1 Expecting Results

1. Understand the present situation of infectious waste in Ubonratchathani
Province.

2. Understand the problem, an obstacle and guideline for develop a infectious
waste management plan from health care establishment in Ubonratchathani Province.

3. Understand of the infectious waste management in Ubonratchathani

Province.
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6.2 Conclusion

6.2.1 Infectious Waste Management

The results of study, the daily infectious waste generation 1516.31 kg.(1.52
tons), the highest sources are government hospitals. The most infectious wastes are in
the municipality area with 61.76 %. The great majority of general infectious waste
such as cotton ball gauze etc. with 73.23%. The local administrative organization of
both areas of inside and outside municipality had no readiness in 4 aspects of
personnel, knowledge, tool-equipments and management. There are no high-
temperature and cleaning incinerator with 100%, no person assigned for taking
responsibilities with 86.54%, no trained person for infectious waste with 84.62%, no
clarify policy and planning with 92.31%, budget planning with 96.15%, monitoring
with 92.31%, and no system of health-care waste management with 94.23%. The
health care unit, there were readiness in 2 aspects of person who assigned of
responsibilities with 53.06% and trained person with 53.06%. There were no readiness
in 2 aspects of no high-temperature and cleaning incinerator with 100%, no clarify
policy and planning with 76.53%, no budget planning with 83.67%, no monitoring
with 65.31%. Management aspect, there are no label infectious waste with 55.10% ,
no procedure of transportation with 58.16%, no emergency response procedures with
61.22%, no storage location with 78.57%, no protective clothing with 78.57%,
regarded on 50.00% of gloves, 64.81% of mask, 74.07% of plastic apron, and 81.48%
of boots.

Moreover, the infectious waste management system was observed as
having five different models which all contained three steps, step one involved
segregation, collection, and storage, step two involved transportation and step three
involved disposal processes. Most common was model one, Health Care- Health Care-
Health Care (51.94%) whereas, the systems of Health Care-Local Government-Local
Government, Health Care- Health Care- the other Health Care, Health Care-Local
Government-Private company and Health Care-Private company-Private company
were 20.16%, 19.77%, 6.97% and 1.16%, respectively.



Fac. of Grad. Studies, Mahidol Univ. M.Sc.(Appro Techn for Resou and Env Dev.) / 81

6.3 Recommendation for Applying Results of this Research

Based on the major findings, it was recommended to government
provincial, local administrative organization, health-care establishments as follows:
fruitful for policy and action plans of infectious waste management systems at the
provincial scale according to resource sharing. In addition, appropriate guidelines

would be able to improve efficiency of management.

Even though research result was complete objective, recommendation for

future research for advantage to related office and infectious waste research.

6.4 Recommendation for Future Research

6.4.1 A public information campaign about infectious waste for local citizens
and related offices.

6.4.2 To create the suitable procedure for appropriate disposal method of
infectious waste from health-care in district.

6.4.3 To build data base system of infectious waste quantity from health-care
establishments in the district for future estimate.

6.4.4 Use Geographic Information System (GIS) to find compatible area to
build disposal infectious waste center. And then study of logistic and supply chain for
high potential transportation.

6.4.5 To study on opinion of people in the neighborhood site for constructive

disposal infectious waste center.
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