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ABSTRACT
Hospital infectious waste create health effects among concerned persons
whose duties involve handling infectious waste. Since they were exposed to
infectious waste on a daily basis. This particular group had a high risk of being
infected by infectious waste. This research study was conducted to study health risks
among the personnel of Queen Sirikit Hospital in regard to various factors:
1) characteristics ii) motivation iii) policies and 1v) health risk assessments.These personnel

comprised 135 persons selected from a group of administrators, practitioners,
infectious waste collectors and disposalist. The research tools consisted of: 1)
structured in-depth interviews ii) questionnaires iii) observation iv) surveys v) health risk
assessment. Data were analyzed by descriptive statistics, percentage and mean .

The results of the study indicated that the rate of infectious waste from the
non-admission department to 0.01 kilograms/person/day and the rate of infectious
waste from the admission department was 0.16 kilograms/person/day. Total
infectious waste during the study was 589.1 kilogram with the most infectious waste
from the surgery department was135.1 kilograms ( 22.93 % of the total). Most
infectious waste contained medical supplies such as cotton balls and gauze, followed
by sharp objects.

The results of the study in regard to characteristics, motivation and policy
factors revealed that only the educational level of infectious waste collectors affected
health risks.

The result of health risks assessment suggested that the group of practitioners
had health risks at level 3 and the groups of waste collectors and disposal had health
risks at level 2. It recommended that the risk of infectious waste may be reduced by
improving the system of dealing with infectious waste based on guidelines of Health
Department, Ministry of Public Health ,Thailand.
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CHAPTER I
INTRODUCTION

1.1 Background and Problem

As a result from current conditions of economic and health development, there
has been the expansion and increasing numbers of hospitals, both public and private
hospitals which subsequently created infectious waste problems in those hospitals.
Presently, hospital infectious waste management are still handling incorrectly without
efficiency that might resulted in environmental contamination as well as creating
health risks among hospital operation personnel, collectors, including general public
health.

Thailand had established Nursing Centers, for instances, Hospitals, Health
centers, Health clinics, both public and private sectors for over 25,000 centers with
hospital beds available about 130,000 beds. Those Health Centers has produced
gigantic waste materials from garbage and infectious waste daily which are
considered hazardous materials containing infectious waste that could spread diseases
as well as contaminated materials, such as, radiation, out-of-date medicines,
dangerous chemical, sharp objects, experiment carcasses and most Health Centers had
no correct method of collecting and disposing waste materials. Infectious waste from
such Health Centers were thrown away together more with communities garbage, thus
increasing the risk of epidemic which could affect people’s health, especially waste
collectors or persons who worked in the limited place would be exposed to sickness,
such as, hepatitis, respiratory failure, parasite or AID including the risk of epidemic
that affected health and environment in urban areas (Infectious Waste Management
Situation in Thailand, Pollution Control Department, 2004).

In the year 2000, Pollution Control Department had studied the volume of
infectious waste from public and private hospitals with patient admission about

13,250 tons or 31.1 tons daily, from Bangkok Metropolis and nearby vicinities
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approximately 14.1 ton daily, the rest came from Regional Nursing Centers
approximately 22 tons. Infectious waste occurred at the rate of 0.26-0.65 kilogram per
bed per day and the rate had been forecasted to increase approximately 5.5.

Findings from the study of Thepanom Muangman and Chompusak Plukasaem
(1989) that out of 100 scavengers, 6 persons had HIV (3 scavengers confirmed of
getting jabbed at the fingers by the needles founded in the garbage piles) and another
19 persons got hepatitis B and 26 persons received hepatitis B before.

Finding also that diseases traveling in the air had caused health problems
among workers in waste disposal dump, waste buried sites and incinerators. They had
Organic Dust Toxic Syndrome (ODTS) resulted from breath in diseases in the air.
This pollution caused various symptoms, such as, sustained injury at lower back,
coughing, chest pain, unable to breathe, cold-liked symptom, feverish, shaken, muscle
ache, joint pain, migraine and digestive system as well as skin problems, eyes sore,
severe asthma, wind pipe and air bag. Findings also that infectious waste in the
hospital had caused poor health among operational workers who unknowingly contact
with infectious waste during their working routine as well as harming environment
which in turn created air and water pollutions from substances in form of gas from
burning infections waste, causing direct and indirect results among responsible parties
as well as general public, directly and indirectly. Therefore, infectious waste
management to prevent and control the spreading of diseases is considered crucial
(Ooulsen Om and Associates, Breum No.E.bbehoj N,1995: 35-56.

As for examining infection stage of Medical and health reports from health
services, they suggested risk of getting HIV after touching blood through sharp
objects cut through skin at 0.3 and 0.09 as the risk toward mucous membrane.

The risk of getting Hepatitis B transmitted through skins depended on the magnitude
of patient’s blood touching during the operation (Journal on Prevention and Control of
spreading infection in Health s Services Center 2003, Page 81).

To study infectious waste conditions in the hospitals, Siri Rat Hospital was
selected. Findings that the rate for accidentally jabbed fingers by the needles or cut by
sharp objects among hospital workers was at the highest 84.3, and 75.0 operation
officer, 70% leader of sick patient ward and operation room. As for collecting

infectious waste, collectors had accident rate as high as 58.3. Obviously, hospital
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personnel were in high risk group from accidentally came in contact with
contaminated needles or sharp objects since those personnel unintentionally touch
infectious waste (Pernpit Phrommalle, 2001).

Judging from high volume of infectious waste from the Nursing Center, effects
from improper management and incorrect method of disposal could result in severe
health impacts because infectious waste might cause epidemic. Bangkok Metropolis
Committee for Contagious Diseases found 16 contagious diseases caused by
infectious diseases. Therefore, infectious diseases had become one of the most
important problems which sent direct and indirect results toward people and related
parties if they had carelessly touched infectious waste resulted from poor and
ineffective management which might cause their lives as well. With these obvious
reasons, the researcher was interested in the study of health risks from infectious
waste among those who performed their duties in the hospital because they were
directly exposed to infectious waste daily so that they would become the most
vulnerable group most risk toward getting infectious diseases. The study of other risk
factors that contributed to proper method for effectively managing infectious waste,
without being the source to improve health of people inside and outside the hospitals
had chosen to study health risks of personnel at Queen Sirikit Hospital to serve as
guidelines or basic data for relevant agency or related parties so that they could apply
data for solving and planning reduction to decrease risk of infectious waste from

every Nursing Centers.
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1.2 Research Theoretical Framework

Queen Sirikit Hospital
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Figure 1 Research Theoretical Framework
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1.3 Research Objectives

1.3.1 To study origin and situation of infectious waste at Queen Sirikit
Hospital, Chon Buri Province.

1.3.1 To study risk factors toward health from infectious waste of personnel
who performed duties in the hospital regarding characteristics, motivation and
policies.

1.3.3 To assess health risk from infectious waste personnel who performed
duties in the hospital.

1.3.4 To present management trends for reduction in risks from infectious

waste of personnel.

1.4 Research Scope

1.4.1 Location: Queen Sirikit Hospital, Royal Navy Medical Department,
Chon Buri Province
1.4.2 Participants:
1) Executives consisted of Director/ Deputy Director/ Hospital
Environmental Committee and Department Supervisor
2) Operators consisted of Doctors, Nurses, Lab technicians from 5
divisions, Out-patients, Surgical Units, Anesthetic, Parasite and ICU Patients Units
3) Collectors and Infectious Waste Disposal consisted of Infectious
Waste Collectors and Disposal Officers
1.4.3 Risk Factors
1) Characteristics involved with genders, ages, educational levels, current
position work experiences, correct method of infectious waste disposal previously
trained.
2) Motivation involved with knowledge of personnel on correct infectious

waste disposal and attitude on infectious waste disposal.

3) Duration for data collection of location from July to August 2005
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1.5 Research Hypothesis
Characteristics factors, motivating factors and policies factors are risk factors
that have influenced health risks among personnel of Queen Sirikit Hospital,

Chonburi Province.

1.6 Research Definitions

Infectious waste occurrence is defined as: types and volume of infectious
waste at Queen Sirikit, Royal Thai Navy Medical Department.

Risks are defined as: chances of getting infection or injury or illness or death
from infectious diseases.

Infectious Waste is defined as: waste resulted from treatment and touching
patients, illness diagnosis which contaminated with diseases that could cause illness
from touching sick patients.

Infectious Waste Management Policies is defined as: conceptual statements or
practical guidelines according to the presentation of Hospital Environmental
Committee that had already been approved by the Hospital Management Committee
as the practical guidelines for personnel in the hospital.

Infectious waste management measures are defined as: personnel operation in
the hospital in accordance to the hospital’s policies.

Infectious Waste Management is defined as: separation, storage, collection,
moving, transportation and disposal.

Training is defined as: knowledge on correct method for infectious waste
disposal.

Knowledge is defined as: experiences of Medical Personnel derived from the
study, research from texts, observation or hearsay clearly explained on infectious
waste disposal.

Attitude is defined as: emotional display from knowledge and experiences

toward infectious waste.
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1.7 Expected Research Benefits

1) To derived at problems, obstacles and health risk factors of personnel in the

hospital from infectious waste management.

2) To present framework for reducing health risk factors from infectious waste

for increasing capabilities in order to effectively managed infectious waste in the

hospital.
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CHAPTER 11
LITERATURE REVIEW

The study research entitled “Health Risks from Infectious Waste among
Hospital Personnel; Case Study: Queen Sirikit Hospital, Chon Buri Province”
involved the study, research and review documents and relevant research by
separating topic of study as follows:

2.1 Definitions of Infectious Waste and Type

2.2 Infectious Prevention and Control in the Hospital

2.3 Accident Prevention from Nursing

2.4 Health Management and Safety of the United States of America

2.5 Relevant Researches

2.6 Studied Area Data

2.1 Definitions of Infectious Waste and Type

2.1.1. Definitions of Infectious Waste

World Health Organization (1992:2) had given the definition of Infectious
Waste as the waste suspected of having Bacteria, Virus, Parasites or Fungus at
extreme level and volume that could cause infectious diseases when coming to contact
with. Committee of Bazelona convention under the environmental committee had
given the definition of infectious waste as substances or materials unused or non-used
which contaminated with substances that caused diseases which could be hazardous to
health and human, such as, tissues, parts, organs or waste, fluids from patients, blood
and by-products of blood including personal items of patients or equipment for

animals experimentation left over from health centers and other places.
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Ministry laws regarding the elimination of infectious waste, 2002 in the
controlling section for infectious waste had given definitions of infectious waste as
waste that contained diseases in concentrated level which could cause illness from
contacting it.

Health Department (1997:5) had given the definition of infectious waste as
waste derived from the treatment process, diagnosis, immunity, research dealing with
human and animals which might contaminate with disease which could classified in

the following groups:

1) Materials, carcasses or parts of human and animals remaining from the
autopsy as well as experimentation with animals on contagious diseases including
materials used in that process.

2) Materials for medical services, such as, cotton balls, gauges, clothes, rubber
hose that came in contact with or suspect to contact with blood, such as, lymph, blood
cells by-product of blood in bodily fluid, such as, urine, saliva, mucus, lymph, pus

3) Sharp objects used in such activities, such as, blades, syringes, glass tubes,
glass containers, slides or glass slide cover used in services, research and operating
room.

4) Specimen samples and culturing and materials used inside the operating
room and diagnosis that came in contact with specimen, such as, diseases and
biomaterials and culturing, used culturing trays including equipments for transmitting
specimen.

5) Vaccine made from living diseases and containers to prevent sickness, such
as injection for, Tuberculosis, Polio, Measles, German Measles, Mump and vaccine
for Typhoid fever for taking internally.

6) All kind of waste from quarantine room, such as, special quarantine patient

needed special care, extremely dangerous diseases.
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2.1.2 Infectious Waste Management

Health Department (1996:6) referred to infectious waste management as
controlling operation of infectious waste with the main objectives in controlling and
preventing any dangers that might incurred from spreading of diseases from that
waste. Therefore, it had become duties of the originators of the infectious waste which
were hospitals and clinics to pace heavy emphasis on maintaining and controlling

infectious waste. Procedures for practical operation could be separated as follows:

2.1.2.1 Storage
1) Separating infectious waste according to the definitions from other
waste.
2) Storing must be done immediately at the original site of waste. Never
collected and separated later because it could spread the disease.
3) Having appropriate receptacles for infectious waste as specified
3.1) Plastic bags

(1) They must be made from special materials with special and
appropriated attributes, such as, endurable bags for heavy weight objects, chemical,
tough, not easily tear, waterproofs and no leakages.

(2) Colors on the bags for infectious waste must be easily recognized
with special warning labels on the bags, such as, red color, dense with warning label
“Dangerous Infectious Waste” in black color underneath the picture of crossing bones
with skull.

(3) Bags should come in different size to chose from and big enough
to pack infectious waste for 1 day.

(4) Packing infectious waste about % of the bag, then tightly tied the
bag with the rope.

(5) After tied the bag tightly with the rope, putting it at any corner of

the room to be waiting for transportation.
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2.1.2.2 Moving and Collecting
In the large service facilities that provided services point usually
contained many areas for infectious waste. Therefore, moving waste collection

process for disposal was crucial steps and must follow the set guidelines:

1) There must be training provided for personnel who in charge of this
duty, including maintenance system as follow:

-Wearing protective gears to prevent danger, such as, thick rubber gloves,

apron, covering mouth piece and rubber boots during work performances at all times.

- Following each steps carefully and correctly, such as checking the bags

before moving to make certain no leakages.

- As soon as the mission was over, taking off the gloves and protective

gears and taking it to be properly sterile.

- Shower immediately as soon as finishing the work

2) Cart for moving infectious waste

-Cart must be used for moving infectious waste only, never used in other
missions.

-Cart must be made from easily clean materials of smooth surface,
without angles that could harbor diseases and having ample space for water irrigation.

-Cart should contain dense walls and lid to prevent animals and insects

from going inside.

2.1.2.3 Storage Area Features

1) Storage area must be isolated from other building, but close by the
incinerator if one was available nearby, without incinerator it should be located where
infectious waste could be easily transported.

2) Storage area should be large enough to contain infectious waste at
least 2 days

3) Storage area should have the warning for being a place to store waste.

4) Storage area should be airy, not too hot or too humid
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5) Storage area must have a wide door to prevent insects and
convenience enough for moving waste and always lock the door.
6) Wall and floor must be smooth and able to irrigate water with area to

wash the cart near the exit.

2.1.2.4 Moving Infectious Waste

1) Moving at specified time with fixed direction.

2) Proceeding with care and gentleness. Never throw or pull the waste
bags.

3) Stopping for rest during transporting infectious waste to another
storage place was not allowed,

4) Infectious waste was forbidden to pick up with bare hand when fell of
the bag, instead using forceps or picking up with thick rubber gloves to be put in
another bag. Any fluid, wiping it with tissues, then throw the tissue in the bag for
infectious waste before cleaning well with antiseptic before regular mopping.

5) As soon as the daily chore was over clean the cart well with antiseptic.

2.1.2.5 Transporting

In general, many service centers were unable to have own disposal site
so that they had to share services, such as services provided by local government or
nearby service station. Therefore, transporting infectious waste was necessary with
similar measures as those in the service stations but increasing more caution of falling
bags or waste containers, especially on the road. The operation procedures for falling

waste were as follows:

1) Transport vehicle for infectious waste must be used for transporting

infectious waste only.

2) Transport vehicle must have unique features, such as, able to control

temperatures, having symbol and warning especially for infectious waste.
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3) There must be preventive measures for leaking, falling and
emergencies situation that might happen during transporting infectious waste, such as,

vehicle sign and code as well as names and locations of contact persons

2.1.2.6 Infectious Waste Disposal and Elimination

Judging from current social condition where people living in the
crowded places, especially in the big cities, any operation must regard the surrounding
environment. Infectious waste must be management otherwise it would cause great
harm . Infectious waste disposal if properly disposed would produce minimal hazard.
This had been the duties of service centers or the owner to contact or arranged for
infectious waste occurred from activities in that operation to be disposed correctly.
Common guidelines were as follows:

1) Incineration to eliminate total infection and the remaining ashes
must be eliminated at the waste area.

2) Steaming as another way to eliminate infection with same amount of

waste remained or more from the humidity of steaming.

3) Chemical used

4y Microwave as the new method which was considered quite effective.

All of those methods must be properly chosen. Details and
appropriateness must pass and receive approval from Ministry of Health and
responsible parties.

It is crucial that infectious waste must eliminate germs before disposal
the normal way. Some method could be done and transform instantly, such as
incinerated which however left residue that must be disposed at the final stage.
According to the requirement of Ministry of Health, Act 1992, disposal task was
assigned to government division for eliminate germs/diseases by the following

responsible divisions:
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1) Local government handled by themselves with system to eliminate
infection and residue and providing such services locally.

2) Local government assigned any parties to oversee the task, such as,
giving assignment to waste station based on appropriateness and capabilities, such as,
steaming before eliminating residue or infection-free waste by the government
themselves.

3) Arranging for the public waste station to take over by charging fees
from the waste station.

In conclusion, infectious waste management referred to operation for
maintaining and controlling infectious waste with the objectives to control and
prevent danger caused by the spreading of diseases from infectious waste. Infectious
waste management could be divided into the following steps for operations, such as,

separating, storing, collecting and moving, transporting and eliminating.

2.2 Infectious Prevention and Control in the Hospital

Ministry of Public Health (1995) had referred to prevention and control of

infectious diseases in the hospital which consisted of the following elements:

2.2.1 Operational structure for effective prevention and controlling of

infectious diseases in the hospital consisted of

1) Having policies, aims and objectives of hospital regarding prevention and

controlling of infectious diseases clearly in writing.
2) Having organization appointed officially and clearly responsible for
operation.
3) Having organization responsible for operation which consisted of
representative from different relevant occupations.
4) Having clearly identified roles in writing contained the following:
- Committee/Prevention and Controlling infectious diseases in the hospital.
- Responsible personnel

- Every divisions related to the operation
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5) Having line of communication and clearly defined responsibilities between
organization and service providers and related divisions in normal and emergencies

situations.

2.2.2 Administrative system:

2.2.2.1 Administrative consisted of:

1) Having pilot plan and annual plan with measurable objectives, aims
by monitoring infectious diseases in the planning hospital.

2) Having system to promote effective operation.

3) Responsible organization regularly conducted the meeting.

-Committee to prevent and control infectious diseases in the hospital
met at least 4 times yearly or when having urgent matters.

-Operating Committee arranged the meeting at least once a month or
when having urgent matter regarding work.

-Prepared the conclusion of the meeting and informed related parties

every times.

2.2.2.2 Policies/Measures/ Practical Operation for prevention and
controlling of infectious waste

- Prepared and reviewed by Hospital Infectious Diseases Prevention
and Controlling Committee by consulting with agencies dealing with related
occupations.

- Having mechanism for the officers to acknowledge policies and
practices in various forms, especially when there had been some changes in the
policies or practices.

- Having review policies or practice as required or at least monthly.

- Having policies /practice/necessary measures in writing
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2.2.2.3 Monitoring system, evaluating results of operation according to
policies/ measures and specified practices.

- Exhibition of various divisions regarding evaluation of practices
according to policies/ measures and specified practices.

-Analyzing data from jobs exhibition and making extended

improvement

2.2.3 Human Resources Management and Personnel Development

2.2.3.1 Responsible persons must have knowledge and abilities to
prevent and control infectious diseases in the hospital from training and ready for
responsibility.

2.2.3.2 Having assigned responsibilities appropriated for each divisions
to watch for infectious diseases in the hospital

2.2.3.3 Training and supplementing knowledge for at least 1 year

2.2.3.4 Finding academic documents, essential researches as sources
for knowledge for preventing and controlling infectious waste.

2.2.3.5. For new officers at each level must receive orientation
regarding policies/practices/prevent measures and controlling infectious waste in the

hospital

2.2.4 Information System regarding prevention and controlling infectious
waste in the hospital
2.2.4.1 Identified type of basic information essential for operation,
such as, information precaution for infectious diseases in the hospital.
2.2.4.2 Having disbursement of news and modern academic knowledge

regarding infectious waste in the hospital.
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2.2.5 Process to prevent, control infectious waste in the hospital
2.2.5.1 Precautionary for infectious diseases in the hospital among the

patients

2.2.5.2 Precautionary for infectious diseases in every hospitals and
patients wards
- Precautionary for patient while receiving care

- Precautionary for patient after the release.

2.2.5.3 Precaution for infectious diseases in the hospital among the

personnel

- Officer’s health examination before work performance

- Officer’s health examination annually during work performance

- Every high risk personnel must receive health check-up at least once
ayear.

- Monitoring situation and investigate accidental infection and
contacting dangerous diseases and epidemic among the officers.

- Building immunity for officers based on risk of catch infection
diseases, such as, vaccination Hepatitis B, German measles, influenza, tetanus.

- Operational Guidelines when having accident and monitoring for
infectious waste after accident and guidelines for correction.

- Prepared report after each accident when the officer received injury

from working.

2.3 Accident Prevention from Nursing

Accidents happened during works would cause great impact toward services
provider and user as well as catching infectious diseases even though chances of
catching total infectious diseases were quite remote, such as, getting cut by broken
glass, jabbing by non-infection needles. However, there was the possibility of having

wounds could increase the risk of infected if touching with blood or waste from
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person with infectious diseases while the wound was not properly healed. Besides,
accident could cause emotionally traumatized on the person who received injuries.
Safety Management, including safety from infectious diseases, accidents was
critical issue for risks management which could decrease problems of catching
infectious diseases from medical and health treatment for over 80 percents, especially
accident from sharp objects which founded quite often since the accident prevention
equipments had limitation in the application. Therefore, sharp objects might penetrate
safety gears that supposed to protect individual from bodily harms. The best method
involved with skills practicing for expertise, including working with precautions for
safety concerned and motivation for personnel to increase consciousness toward

safety precautions at all times.

2.3.1 Cause of Accidents from Working

2.3.1.1 Unsafely Practicing work which absence of awareness in safety
measures, for examples:

- Putting back the used needles by one hand hold the needle tight and
the other put the needle case on.

- Directly hand over sharp instruments to the other parties.

- Sewing wound by passing underneath the finger that hold that wound

- Failure to use appropriated safety gears to protect part of the body, such
as, not wearing protecting glass during delivery baby which could cause blood and

amniotic fluid to get in the eyes.

2.3.1.2 Unsafely working environment, such as,

- Spilled blooded floor or wet floor which caused sliding or tumbling
down

- Used equipments lying unorganized which caused tripping

- Insufficient lighting during work
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2.3.1.3 Operating personnel lacking readiness both physically and
emotionally.

- In tired state or poor eyesight.

-Insufficient knowledge and unaware of the utmost significance of work
safety.

- Working with tensions or without concentration

2.3.1.4 Inefficient management system

- Learning and teaching and training system without motivation and
raising consciousness on accidental prevention.

- Ineffective planning accidental prevention from ineffective services.

- Insufficient numbers of safety gears to protect bodily injuries or
inferior equipments.

- Monitoring systems, non-continuous evaluation.

- Ineffective protective system for operational process or failure to
include in the policy.

- Ineffective controlling system for safety.

2.3.2 Practical Guidelines for accidental prevention from giving services

2.3.2.1 Executives had prominent roles to accomplish objectives in
accidental prevention from giving services.

1) dentified policies, measures or guidelines for accidental prevention
from giving services

2) Arranging for effective equipments for accidental prevention during
work.

3) Building knowledge and proper attitude toward prevention of catching
infectious diseases during work.

4) Follow-up information, giving support and evaluating accidental
prevention from performing duties due to differences in workers’ skills. Therefore,
executives and persons with more experiences should follow-up information, monitor,

support and evaluate results from accidental protection.
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2.3.2.2 Since operating personnel were directly involved and having
tendency to get into more accident at work, there should be some measures to achieve

safety during work.

Accidental Prevention from work

1)Accident happened from working with sharp objects which had
become the most concerned medical and health problems, partly because after this
accident, the person who sustained injury would be exposed to risks for infection and
could result in emotional trauma. There for the following guidelines were quite

important for personnel to follow in order to prevent accident from happening:

1.1)Injection and drawing blood sample
Gloves must be wearing at all times and never put the needle cap by bare
hand. If one must do that, equipment should be used to pin the needle cap in place and

dispose used needle in the container that it could not poke through.

1.2) Disposal of used needles
Disposal needle including Scalp vein or needle attached to 1V set should
take out needle first before throwing it away in the container that it could not poke

through.

1.3) Needles used more than once, such as, back

examination, biopsy, EMQ must be thoroughly cleaned with running
detergent water through the needle’s hole and repeatedly sprayed water through the
needle’s hole until it cleaned before another used. The personnel doing the cleaning
must wear mask before, during and extremely careful when cleaning it. After that let
it completely dried without water remaining inside and put it in the container that

prevent penetration before sending for further process for germs free.
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1.4) Dressing the wound

- Never touch needle directly with bare hands and always used needle
holder while handling it.

- Hiding the end of needle while sewing the wound to avoid being poked
by the needles or poking the others, such as, using needle holder to hold needle at the
base before overturn it.

- Used needle should be dispose in the special container for sharp objects

waste.

1.5) Sewing the wound with forceps pressed the wound instead of using

one hand to press and sew between fingers.

1.6) Precautionary for other sharp objects, such as, blades, scissors or

needles.

- Taking off blades from the handle with forceps

- Throwing used blades into the container for sharp objects

- Never passed any sharp objects directly from one person’s hands to
another.

- Never leave the sharp edge of the objects face up or stick out from the
container

1.7) Ampule

- Breaking ampule with clean cloth or cotton balls to prevent accident
from being puncture by broken glass.

- Throwing used ampule in the container for sharp objects so that it

could not penetrate through

1.8) Hematobe must be thrown away in the container for sharp objects
and clean the spin dry Hematocrit with blood stains. Never throw sharp objects in the

regular garbage can or black garbage bag.
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1.9) Equipments storage after used must be done carefully, using

equipments to handle them instead of touching with hands.

1.10) Collecting and storing of Specimen for examination

- Putting gloves on every times before touching specimen.

- Never touch it directly and always put in the container with tight lid,
labeling with sticker or symbol to indicate contamination before packing sample into
a plastic bag, one sample for each bag.

- Never put specimen or contaminated equipments on the nurse table

- Immediately delivering specimen, in case of unable to deliver
promptly, keeping it in the safe place according to standard regulations of storing

hospital specimen

2) Methods dealing with blood or fluid from the patients entered wounds

or tissues:

2.1) Immediately done right after touching blood or fluid for the patients

-Cleaning the affected area after being pierced with needle or
touching patient’s bodily fluid with water and soap, then, wiping with Alcohol 70
percent.

- If being splashed by patient’s bodily fluid whether or not having
wound, the skin must be immediately clean with soap and water. If there were any
wounds, wiping it with alcohol 70% or clean it once more with antiseptic.

- If the patient’s bodily fluid happened to splash into the eyes or
accidentally touch patient’s tissues, thoroughly cleaned with clean water many times.

If the splash got into the eyes, used the eyed lotion after cleaning with water first.

2.2 ) Extended procedures after the accident

Notify superior according to procedures of that Health Center every
times to seek for advice from the doctor when accident happened for further cares if
the injured person needed to draw blood sample for basic data and any further blood

sample required and when, whether he needed ARV and when.
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After consideration, if the doctor decided to draw blood for further test,
it must be done to check for HIV antibody without revealing name of that person. If
no HIV founded, do another test within the week of ....and month of....after the
accident. However, the supervisor of that division should consider his rights to ask for
welfare compensation. Recently, there had been some suggestions for confidential
recording data for the responsible division to use in case needed for emergencies.
Accidental reports for data collection to benefit majority should be guarded and notify
central administration for the data could be applied with planning for further resources

allocation.

2.4 Health Management and Safety of the United States of America

Health and Safety Precautions of the United States of America had stated that
health services should consisted of the following activities (Wendy Bradley, 1996:
402).

- Providing primary compensation and welfare for workers together with
health follow-up of patients when reentered employment needed to limit
from physical over-exertion.

- Health evaluation before employment

- Completed health check-up in each interval depended on ages and
requirement.

- Annual sorting

- Health consultation

- Providing health and safety education through training process, reports,

documents, leaflets, news letters.

2.5 Relevant Researches

2.5.1 Infectious Waste Researches
Verrachai Chokvinyoo and Associates (1995: abstract) who studied
situations and infectious waste management in the hospital had founded that most

infectious waste in the hospital with the highest volume consisted of cotton balls,
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gauges, bandages, gloves, syringes for saline solution and blood, following by metals,
such as, syringes and blades by having infectious rate between 0.31-0.67
kilograms/bed/day and ratio of 20.8-34.7 percent of total waste in the hospital.
Majority of infectious waste came from Surgery, Pathology, Out-patients and
Emergencies. Using red plastic bags for collecting infectious waste in the hospital
were founded unpopular. The common method used by picking them with gloves
wearing hands to be hanged at the gurneys for disposal later. Municipality and
Sanitation , would move infectious waste from the hospital to place in the same
vehicle used for moving general waste from household and disposal same way.
Findings also that 61.5 percent of the waste collectors had accident during work, such
as, getting pierce by needles, getting cut by broken glasses, waste particles splashing
into the eyes. Majority wore gloves to protect themselves during work. Half of the
workers would separate waste for sellable items and 10 percent were put to recycle.
Boonsong Kaiked and Associates( 1989: 34-42) had studied waste
management of Vachira Hospital and founded that the hospital had separated general
waste into black plastic bag and infectious waste at red plastic bags. As for used
blades, needles, they were put into separated tin can and got rid of germs through
Autoclave or used Sodium hypochloride, especially waste from AID patients which
must get rid of germs first by soaking in mixed solution between Sodium
hypochloride 5%, mixed with water 1:100 for 30 minutes before taking it to disposal
site. All infectious waste would be transport by Bangkok Metropolis for disposal.

However, findings each type of waste was still mixed together.

2.5.2 Research on Risks

Pongpoj Theeranunthachai(1990) had studied the analysis’s designs and risks
management from obstetric Department , Bhotharam Hospital through the application
of Vocational Hygiene and safety ( safety standard 18001) together with concept to
development quality based on the development process and certified quality in the
development of analysis form and risks management from work among obstetrician
group, Bhotharam Hospital. Total risks from working were 239 numbers which were

at medium level and needed improvement at 10.3 percent while 40.6 percent were
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acceptable risks that needed monitoring and low risks at 48.8 percent. As for risk
management, planning was prepared and conducted activities according to risk level.
Finding as arranged, prevention for infectious diseases and danger from technical
services, precaution from electrical shock from using electrical equipment , accidental
prevention from working environment, prevention of complaints, prevention of
emergencies which had been monitoring to measure acceptable results together with
development of accidental report, events as well as follow-up operation and data
collection . From 10 months of monitoring results, findings that personnel at all levels
agreed with the need for safety management. Most divisions or 84.4 percent had risk
management system that able to control and operate and monitor results. The result of
this study had made the risk management system more effective so that it could be

used as example and adapt for use with other work divisions as well.

2.6 Studied Area Data

Location and Boundaries
Queen Sirikit Hospital , Royal Thai Navy Department located at 136 Pluta
Luang Sub District, Sattahip District, Chonburi 20180
North adjacent to Sukhumvit Road, Sattahip District, Chon Buri Province
South adjacent to Utapao Airport, Sattahip District Chon Buri Province
East adjacent to Utapao Airport, Sattahip District Chon Buri Province

West adjacent to Ban Chang District, Rayong Province.

Queen Sirikit Hospital , Royal Thai Navy Department consisted of 1000 beds
for admitting patients. However, it has been currently operated with 420 beds (Due to
economic conditions and Military reduction policies of Ministry of Defense) with the

organization chart as follows:
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v

.

-Hospital Deputy Director
Development and Planning
Executive Division

-Finance

-Administration
-Military Force

-Policies and Planning
-Maintenance
-Information Technology
-Medical Record

-Public Relations

Hospital Deputy Director
Medical Treatment
Out-patients Division

1. Pathology
2. Surgical

- Obstetrics
- Pediatrics

- Orthopedics

- Anesthetics

- Ophthalmology

- Ears/Throats/Noses
- Medical Science

- Dentistry

- Nursing

Hospital Deputy
Director
Administration
Medical Treatment
Assistant
-Academic
-Medical Services
-Parasite
-Radiologist
-Pharmacology
-General Assistant

Figure 2 Organization Chart : Queen Sirikit Hospital
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CHAPTER 11
RESEARCH METHODOLOGY

The study of health risk from infectious waste among hospital personnel was
conducted as qualitative research to learn of risk factors, such as characteristic,
motivation and policies as well as origin and situation of infectious waste inside the
hospital, including problems and obstacles toward infectious waste of personnel
inside the hospital as the guidelines or basic data or associated agencies or responsible
parties to implement with reduction plan and elimination risks resulted from

infectious waste of Nursing Centers, covering the following areas.

3.1 Preparation

3.2 Research Design

3.3 Data Collection

3.4 Data Compilation and Analysis

3.1 Preparation
The study research entitled “Health risks from infectious waste among hospital
personnel ,case study: Queen Sirikit hospital” involved with preparation in the

following areas:

1. Hospital general background
- General
- Number of operating personnel needed to study
- Hospital Administrative Structure
- Hospital Infectious Waste Management system
2. Standard measure of infectious waste management

- World health organization infectious waste management trend.
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- Health Department, Ministry of health, infectious waste management
- Infectious Waste Management Act of Thailand
3. Relevant research documents on infectious waste management

4. Relevant documents on risks management

3.2 Research Design

3.2.1 Targeted Population

1) Executives Management consisted of Director/ Deputy Director/ Hospital

Environmental Committee and Department Supervisor of 5 divisions (Out-patient
department, Surgical Units, Anesthetic, Phathology and ICU Patients Dormitory)

2) Operating Personnel consisted of Doctors, Nurses, and Medical Technicians
3) Collectors and Infectious Waste Disposal consisted of Collectors and

Infectious Waste Disposal Officers

3.2.2 Sizing and Random Sampling

1) Executives management: Director/ Deputy Director/Hospital environmental

Committee and Department Supervisors were selected through Purposive Sampling.

2) Operating Personnel: Doctors, Nurses, Medical Technicians from 5

divisions, Out-patient department, Surgical, Anesthetic, Phathology and ICU were
selected by Accidental Sampling for 2/3 of data collection from operating personnel.

3) Collectors and Infectious Waste Disposal: Collectors and Infectious Waste

Disposal Officers were selected by Accidental Sampling by collecting 2/3 of data
from the group.

During the course of study, the researcher had decided to study in following
departments, Out-patient department, Surgical, Anesthetic, Phathology and ICU
because they were divisions provided treatment for most patients. Each division set up

their location at different places.
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- Out-patient department at Out-patient department Building

- Surgical at Men Surgical Hall and Women Surgical Hall
- Anesthetic at Operation Room

- Phathology at Phathology Operation Room

-ICU

3.2.3 Research Instrument

To study health risks resulted from infectious waste toward Hospital
personnel at Queen Sirikit Hospital by conducting the following procedures:

1) In-depth Interview with structure for executives through
interviewing Director/Deputy Director and Department supervisors of Queen Sirikit
Hospital to be informed of measurement regarding measurable policies, including
activities regarding the management’s set up of infectious waste management policies.

2) Questionnaires for operating personnel , such as , Doctors, Nurses,

Medical Technicians and infectious waste collection and disposal
personnel which contained the following details:

Part 1: General Information, such as, genders, ages, educational
levels, previously trained for correct method of infectious waste disposal.

Part 2: Attitude toward infectious waste management as the
guestions to estimate value for Likert Scale to measure attitude level of sample
participants toward infectious waste management.

3) Test questionnaires for operating characteristic to identify
motivated factors on knowledge and understanding of correct infectious management
among hospital personnel.

4) Observation forms with structure as observation of behavior
including surrounding environments based on reality for infectious waste
management of personnel during the operation.

5) Survey forms to study origins and situations which comprised of
types and quantity of infectious waste founded inside the hospitals.

6) Health risks evaluation forms to evaluate health risk of operating

personnel inside the hospital by dividing in to 3 parts:
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Part 1: To question performances of personnel according to the
hospital infectious waste management guidelines.

Part 2: Precautionary data on Health safety and handling infectious
waste.

Part 3: Practical operations regarding infectious waste according to

guidelines of Health Department.

3.2.4 Finding Instrumental Effectiveness

Instrumental effectiveness was founded through application of testing
instrument with 30 targeted groups at Rajvittee Hospital with similar attributes as

targeted groups at Queen Sirikit Hospital based on selecting criterion as follows:

- Having own documents on hospital infectious waste management

- Having division/ groups as required

- Having infectious waste collectors and disposal crews

- Having incinerators for infectious waste

As soon as selection of appropriated hospital was done, next steps must be

preceded for testing instruments.

3.3 Data collection

1) Prepared letter from Environmental and Resources Sciences, Mahidol

University to the Director of hospital intended for research in order to seek his
permission to collect data in the area and cooperation for answering questionnaires.

2) Interviewed sample groups and recorded in the forms designed for collecting

data, for instances, in-depth interview, and questionnaires, knowledge measurement,
structural observation, exploration and health risk evaluations.

3) Applying survey forms with survey analysis of types and volume of

infectious waste in the department intended for research by following these

procedures:
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3.1) Weighted and recorded volume of infectious diseases through
procedures and recording volume in 6 divisions, such as, Surgical, Out-patient
department, Anesthetic, Phathology and ICU Hall.

3.2) Collected and recorded volume of infectious waste in the red plastic
bags by weighting and recording volume during 1.00 P.M -4.00 P.M.

3.3) Field collection and recording data on volume of infectious waste for 7

days (Monday-Sunday)

3.4 Data Compilation and Analysis

3.4.1 Compilation

1) Collecting types and volume of infectious waste

- Data collection was done using survey forms for 30 days from Surgical,
Out-patient department, Anesthetic, Phathology and ICU Hall.

2) Collecting scores of each sample groups through different forms:

- Characteristic data consisted of genders, ages, and educational levels, current
work experiences, previously trained for correct method of infectious waste
management were given to operating personnel and infectious waste collectors and
disposal personnel.

- Measured knowledge of operating personnel and infectious waste collectors
and disposal personnel to derive at their experiences from studying, searching from
texts, observation or being told explicitly on infectious waste management consisted
of the following:

Part 1: Knowledge in infectious waste management (for operating personnel
and infectious waste collectors and disposal personnel).

Part 2: Practical operation for infectious waste management (for operating
personnel and infectious waste collectors and disposal personnel).

3) Attitude measurement of operating personnel and infectious waste
collectors and disposal personnel to study their concepts and emotion from knowledge

and experiences in infectious waste management.
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4) Observation with structure for studying surrounding environment and
behavior from real situation in infectious waste management inside the hospital.

5) Survey to study the origin, types and volume of infectious waste founded
inside the factories.

6) Health Risks survey to evaluate personnel health risk of personnel

responsible for performing tasks of infectious waste disposal.

3.4.2 Data Analysis

1) General data of operating personnel and infectious waste collectors and

disposal personnel were clarified by applying percentages on results analysis.

2) Origin of Infectious Waste
- Infectious Waste Situation

Analyzed volume of infectious waste of each type by clarification through
Mean on total survey volume of infectious waste inside the hospital to identify
Generation Rate as follows: Generation Rate inside the Nursing Center

Volume of infectious waste from hospital depended from size of hospital
and number of patients. Volume of infectious waste from Nursing Center in each day
was as much as a bed of 1 patient. Generation Rate was labeled as kilogram/ bed/day
or liter/bed/day:

Generation Rate = Weight of infectious in 1 day

Number of beds kilogram/bed/day
Generation Rate = Volume of infectious in 1 day
Number of beds liter/bed/day

Applying Mean on Generation Rate in volume or weight as compared to

number of patients per day through the following formula:

Generation Rate = Weight of infectious in 1 day

Number of patients in 1 day kilogram/bed/day

Generation Rate = Weight of infectious in 1 day

Number of patients in 1 day kilogram/bed/day
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3) Measurement of Knowledge Forms: Forms were designed as questionnaires
to study motivational factors regarding knowledge and understanding on correct
method for Infectious Waste disposal of the hospital’s personnel. They consisted of
True-False questionnaires with answers to choose from. Correct answer earned 1
point while incorrect answers received 0 point. Data were analyzed by separating
knowledge into 3 levels by considering Mean and Standard Deviation (Krisna
Petcharoen, 2000:76)

4) Policies and Measures
Analyzed by taking data from interviewing Management to compare with
WHO: Health Care Waste Management 1999.

5) Risks Classification

Table 3-1 Level of risks health standard

Dangerous Risks Definitions

Less than 25 % Small Risks

26%-50% Acceptable risks, needed revision of controlled measures

51%-75% Extreme risks, needed operation to reduce risks

Above 75% Unacceptable risks, needed immediate operation and
improvement to reduce risks

(Nirut Imanee Rabadvittaya: Health Problems-Solving, 2001:202-204)
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CHAPTER IV
RESEARCH RESULTS

Results from the study of health risks from infectious waste among hospital
personnel could be divided into 4 issues as follows:
4.1 Type and volume by origin of health risks from Hospital infectious waste

4.1.1 Non-admission (without service bed)

4.1.2 Admission (with service bed)

4.1.3 Total volume of infectious waste

4.2 Health risks from infectious waste among hospital personnel

4.2.1 Characteristics factors involved with genders, ages, educational
levels, and work positions, current work experiences, passed training, appropriated
infectious waste

4.2.2. Motivating factors involved with knowledge and attitude on
infectious waste management.

4.2.3 Policies involved with policies on waste infectious management,
appropriated methods on infectious waste management and activities and practice on
appropriated infectious waste

4.2.4 Health risks assessment

4.2.5 Survey results

4.2.5.1 Comparison between survey results and health risk of
hospital personnel

4.2.6 Structure observation

4.2.6.1 Behavior of both groups of personnel during the operation
4.2.6.2 General surrounding conditions
4.2.6.3 Comparison between observation results and health risk of

hospital personnel
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4.3 Health risks assessment
4.3.1 Risk assessment of 3 risks factors
4.3.2 Health risks assessment
4.4 Management system to reduce health risks from infectious waste
4.4.1 Improving system
4.4.2 Re-engineering system

4.4.3 Re-forming system

4.1 Type and volume by origin of health risks from Hospital infectious waste

4.1.1 Non-admission (without service bed)
Non-admission consisted of Out-patients, Emergency, Surgery and
Parasite. Findings results revealed that the total volume of infectious waste of all 3
departments equaled to 348.2 kilograms with the highest volume of infectious waste at
Parasite Department 118 kilograms or 33.90 percent in comparison with other non-
admissions. Findings from sorting out infectious wastes that medical supply yielded
the most volume 188.2 kilograms or 64.18 percents, following by sharp objects and

foods for germs at 26.16 and 9.66, respectively. Table refer 4-1
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Source/ Kind and quantity of infect with waste Total
place ( kilogram ) (%)
Tissue Medical Shart object | Food germs | Vaccine Gardage
(%) supply () (%) (%) from infects
(%)
room( %)
OPD 0 55.2 17.8 0 0 0 73
(75.62%/2933**) | (24.38/17.26**) (20.96% )
Emergency 0 69.8 20.6 0 0 0 90.4
room
(TT21%3700%) | (22.79+/19.98*) (25.96%)
Operates 0 43.4 23.4 0 0 0 66.8
room
department (64.97*/23.06**) (35.03*/22.70**) (19.18%)
Pathology 0 19.8 41.3 56.9 0 0 118
(1678*1052**) | (35*/40.06*%) | (4822*/100*) (33.90%)
Total 0 188.2 103.1 56.9 0 0 348.2
(%)
(64.18%/100%%) | (2616*100**) | (9.66*/100)** (100%)

4.1.2 Admission (with service bed)

Admission consisted of Departments that provided extended patients

treatment or observe patients symptoms that required overnight staying in the hospital.

These departments were Surgery and Critical departments for total infectious waste at

240.9 kilograms with the most infectious waste at Surgery Department of 135.1

kilograms or 56.08 percents in comparison with other admissions. Findings from

sorting out infectious wastes that medical supply yielded the most volume 189.9

kilograms or 64.18 percents, following by sharp objects and foods for germs at 26.16

and 9.66, respectively. Table refer 4-2
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Table 4-2 Kind and gquantity infectious waste from admission of Queen Sirikit
hospital on 10-31 August 2005

Kind and quantity of infect with waste

Source ( kilogram )
/ place Total
Tissue Medical Shart object Food Vaccine | Gardage (%)
(%) supply (%) germs (%) from
(%) infects
room( %)

Surgical 0 106.8 28.3 0 0 0 135.1
ward

(79.05%/56.24*) | (2095*/549*%) (56.08 %)
ICU 0 83.1 22.7 0 0 0 105.8

(7854*/4376*%) | (21.46*/44.51*) (43.92 %)
Total 0 189.9 51 0 0 0 240.9
(%)

(6418%/100%*) | (26.16*/ 100**) | (9.66*/100**) (100 %)

4.1.3 Total volume of infectious waste

Areas under the study that consisted of the following Departments were

Out-patients, Emergency, Surgery, Parasite, Surgery and Critical for the total of 589.2

kilograms where Surgery yielded most infectious waste of 135.1 kilograms or 22.93

percents in comparison with other areas. Findings from sorting out infectious wastes

that medical supply yielded the most volume 64.18 kilograms, following by sharp

objects and foods for germs at 26.16 and 9.66, respectively Table refer 4-3
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Table 4-3 Total infectious waste of Queen Sirikit hospital on 10-31 August

2005
Kind and quantity of infect with waste
Source Total
/ place ( kilogram ) (%)
Tissue Medical Shart object | Food germs | Vaccine | Gardage
(%) supply (%) (%) (%) | from
(%) infects
room
(%)
OPD 0 55.2 17.8 0 0 0 73
(7562*/29.33*%) | (24.38/17.26*%) (12.39%)
Emergency 0 69.8 20.6 0 0 0 90.4
room
(T721%/37.09%%) | (22.79%/19.98**) (15.35%)
Surgical 0 106.8 28.3 0 0 0 135.1
ward
(1905415624 | (2095%/549") (22.93%)
Operates 0 43.4 234 0 0 0 66.8
room
department (64.97412306™) | (35.03*/22.70**) (11.34%)
Pathology 0 19.8 41.3 56.9 0 0 118
(16.784/1052**) | (35*/40.06**) (48.22+/100") (20.03%)
ICU 0 83.1 22.7 0 0 0 105.8
(11.96%)
(7854 %/21.98**%) | (2146* /A451**)
Total 0 378.1 154.1 56.9 0 0 589.1
(%) (100% )
(6418%/100**) | (26.16%/100**) (9.66*/ 100

Findings from the survey, the number of out-patients during the study

between10-31 August 2005 were 32,247 persons with daily average of 1,040 persons

and total number of patients of 1,478 persons with daily average of 49 beds. Survey

results of infectious waste were equaled to 19.0 kilograms per day. Results analysis of

rate of infectious waste from non-admission suggested the infectious waste at 0.16

kilograms per person per day, 0.003 kilograms per person per day and 0.002

kilograms per person per day, respectively. Findings from sorting out infectious

wastes that medical supply yielded the most volume 0.13 kilograms per bed per day,

respectively.
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e Non-admission is defined as: the department without beds for over-night
staying. These departments were out-patients, emergency, surgery and
parasite.

e Admission is defined as patient who required extended treatment or
observation that needed overnight staying in the hospital, such as, Surgery

and Critical patients.

4.2 Health risks from infectious waste among hospital personnel

4.2.1 Characteristics factors

4.2.1.1 Genders

Amongst 133 sample participants, survey results revealed that 63 persons
or 60 percents were females. Out of that number, 49 persons or 46.7 percents were
female nurses and most infectious waste collectors were 23 females or 82.1 percents.

4.2.1.2 Ages

Findings results revealed that most practitioners equaled to 46 persons or
43.8 percents were younger or at least 30 years old. Out of that number, 35 persons or
33.3 percents were female nurses, younger or at least 30 years old and most collectors
of infectious waste were 11 persons between the ages of 31-40 years old for 33.9
percents.

4.2.1.3 Educational levels

Findings results revealed that most practitioners equaled to 77 persons or
73.3 percents had Bachelor degrees. Out of that number, 61 persons or 58.1 percents
were female nurses and most collectors of infectious waste or 17 persons equaled to
60.7 percents had primary education.

4.2.1.4 Current work positions

Findings results revealed that most practitioners were 75 female nurses or
71.4 percents and all collectors of infectious waste were assigned duties of collecting

infectious waste.
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4.2.1.5 Current working positions

Findings results revealed that most practitioners or 49 persons equaled to
46.7 percents had work experiences from 1 to 5 years. Out of that number, 30 persons
or 28.6 percents were female nurses and most of infectious waste collectors or 25
persons equaled to 89.3 percents were 11 persons had 1-5 years experiences.

4.2.1.6 Knowledge acquisitions and data sources of Infectious waste
management

Findings results revealed that most practitioners equaled to 84 persons or
80.0 percents were female nurses who had previous knowledge. Out of that number,
62 persons or 59.0 percents received knowledge in infectious waste management and
39 percents from training. Among infectious waste collectors, 25 persons or 89.3
percents previously received knowledge on infectious waste management and 82.1
percents from the training.

( Detial characteristics factors 4.2.1.1 - 4.2.1.6 at appendix E :table 1

4.2.1.7 Numbers of Training received on Hospital infectious waste
management

Findings results revealed that most practitioners were nurses who
received only1l training equaled to 41.1 percents and most of infectious waste lectors
withl training equaled to 52.17 percents.
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Table4-4 Details of Opinion toward setbacks in appropriated infectious waste

management and problems-solving

Characteristics

Opinion Toward Correction quideline Total | Percentage
Setbacks
Practitioners
Out-patients
1. Each individual - Training to change attitudes 15 93.75
behavior - Building awareness in occasional division
meetings
- Revealing the necessities for sorting
infectious waste- advantages and
disadvantages, wastes, profits from
appropriated infectious waste
management.
- Awarding individual or agencies with the
best management
- Giving proper advice for management
- Setting up punishment
2. Stressful situation | - Placing waste disposal barrels near the 1 6.25
during the operating points Increasing numbers of
operation infectious waste receptacles
Total 16 100
Surgery
1. Each individual - Training for knowledge of managing 3 75
behavior each type of infectious waste and
monitoring results
2. Insufficient - Building more awareness among the 1 25
numbers of officers
infectious waste - Findings sufficient equipment and
barrels convenience locations
Total 4 100
Anesthetic
1. Insufficient - Increasing numbers of infectious waste 6 42.86
numbers of receptacles

infectious waste
receptacles

Increasing receptacles for used needles
Finding nearby location for infectious
waste receptacles
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Table 4-4 Details of Opinion toward setbacks in appropriated infectious waste

management and problems-solving (Conts.)

Characteristics

Opinion Toward Correction quideline Total | Percentage
Setbacks
2. Each individual - Frequent trainings 5 35.71
behavior - Training personnel in related areas for

sorting proper type of infectious waste
- Building awareness among personnel for
sorting proper type of infectious waste

Publicity within department

Arranging officers for monitoring

Placing different type of infectious waste

receptacles in easily noticeable and
accessible areas

3. Personnel inthe | - Training and providing knowledge for 3 21.43
work division officers to test knowledge
lacking of - Reinforcement for practice regularly and
knowledge in appropriately as well as having the
appropriated auditor
infectious waste
management
Total 14 100
Critical patients
1. Each individual - Requesting cooperation from each 12 80
behavior division

- Joint-effort in arranging activities to
increase awareness toward
appropriated infectious waste

management
2. Insufficient - Rally to built good awareness toward 3 20
numbers of good practice
infectious waste - Finding more infectious waste
barrels receptacles

- Finding enough tools

Total 15 100
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Table 4-4 Details of Opinion toward setbacks in appropriated infectious waste

management and problems-solving (Conts.)

Characteristics

Opinion Toward Correction quideline Total | Percentage
Setbacks
Parasite
1. Personnel in the - Arranging the training for personnel 9 81.82
Department - Giving advice for appropriated
Lacking infectious waste management
Knowledge in - Providing knowledge and understanding
appropriated to personnel
infectious waste | - Setting up transparent guidelines in
management written documents to be the basis

Making flow chart for everyone
in the department to see

2. Behavior of each | - Promoting understanding and motivating 2 18.18

individual personnel

- Providing training to correct habit
Total 11 100

Infectious Waste
Collector
- Throwing sharp - Wanting all concerned divisions 1 100
objects together with participate in the problems
gauze and cotton - Solving and giving advice in the same
balls direction

4.2.2 Motivating factors

4.2.2.1 Study results of knowledge level regarding appropriated
infectious waste management

Analysis of knowledge level of both practitioners and infectious waste
collectors and disposal yielded the following results.

The practitioners consisted of Doctors, Nurses and Operational
Officers. Most sample participants had knowledge at moderate level or 53.3 percents.
It was divided into 40 percents Nurses, Doctors 4.8 percents 4.8 and Operational
Officers 8.6 percents. As for attitude, it consisted of highest attitude at 37.1 percents
and the lowest attitude at 9.5 percents.

Amongst the waste collectors and disposal, most of them or 53.6

percents had knowledge at moderate level, following by the lowest level or 35.7




Pornpimol Koobpatachak Research results / 44

percents and highest level for the least number at 10.7 percents. (Total of knowledge

characteristics at appendix E :table 2-5)

4.2.2.2 Study results of attitude level toward Hospital infectious waste
management
Findings results after the analysis to find attitude level for the
practitioners and infectious waste collectors and disposals revealed that most
practitioners, Doctors, Nurses and Operational Officers had attitude at moderate level
69.2 percents which could categorize into Nurses 48.6 percents, Operational Officers
7.6 percents and Doctors 6.7 percents. As for attitude, it consisted of highest attitude
at 22.9 percents and the lowest attitude at 14.3 percents.
Amongst the waste collectors and disposal, most of them or
71.4 percents had knowledge at moderate level, following by the lowest level and the

highest at equal numbers 14.3 percents. (Detial of attitude at appendix E :table 6-9)
4.2.3 Policies

Results of the comparison between policies regarding infectious waste of
Queen Sirikit Hospital and the integrated standard criteria revealed that policies of the
hospital were coincided with integrated standard criteria at the highest level or 91.6
percents. As f or the differences, some division never intended to adapt the policies
from the Administration Department for guidelines practice in own division as well as

having no definite activities for infectious department. (Detial of policies at appendix
E :table 10

4.2.4 Health risk assessment
From health risk assessment results, findings that most personnel to detail at

appendix F

4.2.5 Survey results (Sources and types of contamination)

From the analysis of data in the survey forms and data observation, findings
indicated that there had been many mixed infectious waste, with the most infectious
wastes items were syringe and next, glass slides glass bottles, experiment tube 77.42

percents and12.92 percents, respectively. Findings also that Emergency room
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produced the most infectious waste, following by Surgery 27.6 percents and 20.7
percents, respectively.

4.2.5.1 Comparison between survey results and health risk of hospital
personnel

From the analysis of survey on type and volume of infectious waste
revealed that emergency department had the most infectious waste. As for health risks
management, personnel or 12.4 percents had inappropriate infectious waste
management which considered small number as compared to the numbers of
personnel with correct practice. Usually, emergency and surgery room treated
patients with limited time, errors in separating infectious waste could easily happen.
Most personnel suggested the solution to the problems and setbacks which occurred
from insufficient numbers of receptacles by increasing more infectious waste barrels
and receptacles as well as placing nearby. Training should be arranged frequently to
provide guidance for personnel. The researcher firmly believed that numbers of
mixing infectious waste could be reduced from such recommendations which would
promote better health among personnel and decrease health risks from infectious
waste and spreading of diseases. Data of health risk assessment among Doctors,
Nurses and Medical Technicians and infectious waste collectors revealed that 28.6
percents and 53.6 percents of personnel, respectively, had previously been ill with 16
diseases that originated from infectious diseases. Therefore, proper treatment of
infectious waste should decrease health risk among the practitioners in transmitting
infections and diseases as well as reducing being piercing by sharp objects during
transporting and disposing infectious waste which should effect transmitting of
infections and diseases. At the same time, personnel would perform tasks more

effectively.

4.2.6 Structure observation

From the observation of behavior among group of practitioners and infectious
waste collectors regarding infectious waste management based on scoring of 0, 1 and
2 points. Criterion for scoring when dealing with personnel would judge by the
practice and regularity. Consideration for external environment depended on
utilization and its effectiveness.
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4.2.6.1 Behavior of both groups of personnel during the operation

1) Wearing personal protective gears

Findings from the observation revealed that during the operation, most
personnel wore personal protection gears, such as, gloves, mouth and nose pads.
However, during the rush hours, the personnel failed to wear those protective gears
which might increase the risk of getting infection. Scores received was 1 point out of
total 2 points.

2) Cleaning for body and personal protective gears

Findings from the observation revealed that after the treatment,
personnel would immediately wash hands at the basin which contained germicide. As
for cleaning for personal protection gears, personnel threw them away after only 1
time used. Scores received were 2 points out of total 2 points.

3) Separating infectious wastes

Findings from the observation revealed that infectious waste were
separated into red barrel for infectious waste and black barrel for regular waste. When
both containers were filled, they would be gathered at the large red barrel for
infectious waste and the large black barrel for regular waste. For sharp infectious
waste, it would be removed by placing needles for piercing saline solution bags into
brown hard paper box. As for sharp metal objects, such as, needle points and blades,
they would be placed in the plastic gallon tightly sealed. After opening the barrel for
inspection, there had been no evidence of mixing infectious waste with regular waste.
For liquid infectious waste, it would be removed to be disposed at the flush toilet that
prepared especially for liquid infectious waste. These liquid infectious wastes would
enter the Hospital waste water treatment. Scores received were2 points out of total 2
points.

4) Infectious waste collections

Findings from the observation revealed that infectious waste
collections were done by the practitioners from bringing infectious waste from the
treatment room to the infectious waste barrel in the bag neatly tied with rope and
placing carefully by lifting at the neck. Some department had more infectious waste to
fill until the infectious waste could not fit into the barrel. Scores received was 1 point

out of total 2 points.
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5) Infectious waste collectors wearing personal protective gears

Findings from the observation revealed that infectious waste collectors
wore personal protective gears, such as, apron, nose and mouth pads, gloves.
However, most infectious waste collectors failed to wear certain protective gears, such
as, boots and 25 percents without nose and mouth pads. Scores received was 1 point
out of total 2 points.

6) Cleaning for the body and personal protection gears of Infectious
waste collectors

Findings from the observation revealed that infectious waste collectors
cleaned the personal protection gears but not immediately after moving infectious
waste. personal protective gears would be would be cleaned with detergent, never
used germicide. Scores received was 1 point out of total 2 points.

7) Infectious waste collections

Observation results suggested that infectious waste collectors would
gather left over infectious waste around the examination areas to put in the large barrel
which was considered practicing according to the standard criterion for infectious
waste collection. Scores received was 1 point out of total 2 points.

8) Transporting infectious wastes

Observation results suggested that moving infectious wastes happened
during 2 intervals which were, first, infectious waste collectors moved the barrel to the
storage point from 7.00 A.M to 8:00 A.M. The barrel would be pushed down from the
building or nursing rooms to be placed at the storage area along the definite route as
planned. In the second interval, infectious wastes from the storage were moved to
disposable building through moving vehicle along definite route. From the
observation, moving vehicle was used for other activities as well. Further observation
had suggested that moving vehicle was used in other activities as well. Scores
received was 1 point out of total 2 points.

9) Officers’ practice during transporting infectious waste

Observation results suggested that although infectious waste collectors
moved infectious waste along the designated routes as planned from starting point to
the storage, the infectious waste collectors frequently stopped for conversation. Scores

received was 1 point out of total 2 points.
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10) Practicing when infectious waste fell off

Observation results suggested that there were no tongs for picking up
infectious waste as well as having no germicide. When infectious waste fell off, the
collectors would pick up the infectious waste by hands which was consider quite risky
for the collectors and people who wanted to use that area. Scores received was 0 point
out of total 2 points.

11) Cleaning infectious waste barrels

Observation results suggested that the officer who was given direct
responsibility had cleaned the barrel daily with Lyaon every time. After that the barrel
would be left out to dry. The hospital had 2 barrels to alternate each day. This practice
had been done accordingly and regularly. Scores received were 2 points out of total 2

points.

4.2.6.2 General surroundings conditions
1) Type of infectious waste barrels

Infectious waste disposal bags

Observation results suggested that the hospital had separated infectious
waste into 4 types and designated different bags into 4 colors and actually used them
accordingly.

- Red color bags for infectious wastes; Black color bags for general
infectious waste.

- Green color bags for recycling wastes; Grey colors bags for hazardous
waste.

Scores received was 1 point out of total 2 points.

Numbers of waste disposal barrels

Observation results suggested that numbers of infectious waste barrels
were sufficient as compared to numbers of infectious waste daily. However, some
department during the study, such as, out-patient, delivery rooms and pathology had
insufficient numbers of infectious barrels until sometimes the infectious waste spill

out of the barrel. Scores received was 1 point out of total 2 points.
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2) Edge of infectious waste bags before transporting

Observation results suggested that around the edge of infectious waste
bags before transporting was in normal conditions without spilling of infectious waste
and flies because of tight cover. Scores received was 2 points out of total 2 points.

3) Storage area and surrounding areas for infectious waste

Observation results suggested that storage area of infectious waste and
the surrounding area located on the footpath were not separated without roof to shield
from rain and sunlight. Diseases from the barrel would be washed and entered
environment when rainfall and transmitted to human or nearby residences. As for the
surrounding areas, the infectious waste storage was located near the parking lot which
had many people passed by during the transporting hours (07.00 A.M- 08.30 A.M.)
which could make diseases transmitted to human. Scores received was 1 point out of
total 2 points.

4) Storage areas for general waste, recycle waste and hazardous waste

Findings from the observation indicated that the hospital had arranged
places for regular garbage separately with open and close door. These places were
scattered all around the hospital. As for recycling materials, the hospital had set up
Recycling Bank which had separated location with open and close door as well as
providing storage area for hazardous waste. The building was built in the back of the
hospital with roof to shield from sunlight and rain and open and close door.

As for regular garbage, it was collected to be deposed daily by outside
company. The recycling and hazardous waste would be sold or dispose after being
accumulated into certain amount. Total scores received were 2 points out of the total

scores 2 points also.

5) Infectious waste disposal building

Observation results suggested that the hospital had located infectious
waste disposal building way back of the hospital. Inside the building contained 2
incinerated burners which were used alternatively, together with weighting scale,
personal protective gears and 2 lavatories. There was an officer who looked after
infectious waste disposal, starting from receiving infectious waste, weighting and

disposal, cleaning the barrel and area around the incinerated burners. As for
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incinerated burner for infectious waste, there was a government expert in infectious
waste who constantly checking the condition of incinerated burners as well as acting
as the lecture for division requesting job observation. Both incinerated burners were
under the direct responsibility of Hospital Public Work Unit. Scores received were 2
point out of total 2 points.

The scores from observation would be taken for comparison with
criterion and assessment of Mahidol University (Academic Scholar, 1999:30). Results
of the study indicated that behavior and surrounding environment regarding hospital
infectious waste management were quite good, at 67.65 percents. The researcher felt
that if the issues regarding wearing personnel protective gears, cleaning of the body
and tools, practicing during transporting infectious waste had been changed
accordingly, it would help to reduce health risk more effectively as well as general
environmental conditions that should be improved according to principles and
practice, such as, practice when infectious waste fell off and conditions of storage and
surrounding area.

4.2.6.3 Comparison between observation and health risks of Hospital
personnel

Results comparison between observation and health risks of Hospital
personnel regarding the wearing of personal protective gears indicated that some
personnel failed to wear the protective gears. Findings from the analysis of risk
assessment that the group of practitioners failed to wear protective gears 34.3 percents
and the group of infectious waste collectors neglected to wear complete outfit, for
example, none of them wore boots and 25 percents of them failed to use mouth and
nose pad. On contrary, every officer indicated in the assessment forms that they had
worn complete outfit of personal protective gears every time during the operation
which was not coincided with actual observation. Therefore, the authorized persons
must be seriously involved with setting up the plan to agree with principles for
personnel own safety.

Regarding cleaning of body and personal protective gears, observation results
suggested that the group of practitioners washed their hands with germicide after the
treatment and threw away the personal protective gears after one time use. As for

infectious waste collectors, they cleaned with detergent instead of germicide which
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coincided with results in the assessment form for 64.3 percents had never cleaned their
bodies immediately after collecting infectious waste.

Regarding liquid waste, observation results suggested that the practitioners had
disposed liquid infectious waste through flush toilet. From risk assessment, 61.9
percents practice correctly and 38.1 percents disposed them in the infectious waste
barrel to be burnt with other infectious waste.

Regarding infectious waste collection, observation results suggested that the
infectious waste had been tied at the neck neatly with the rope, lifted at the neck and
put it down gently. However, some department had large volume of infectious waste
until the barrel was unable to receive all waste which coincided with health risk
assessment for 82.9 percents of personnel had filled 2/3 of the bag with infectious
waste.

Regarding transporting infectious waste, observation results suggested that the
collectors had moved infectious waste along the designated route which coincided
with results in the assessment form for 82.1 percents had moved infectious waste
accordingly every time.

Regarding the practice when infectious waste fell off, observation results
suggested that the collectors had not carry the tongs for picking up waste and
germicide. When the infectious waste fell off, the collectors would pick it up by hand.
Quite contrary, all collectors answered in the assessment form that they had worn the
rubber glove to pick up infectious waste with the tong and clean the floor with
germicide which had not agree with the actual observation. Therefore, the authorized
person must set up method for practice and principle in the same direction because
incorrect handling of infectious waste could create health risk for personnel and
unauthorized person in that area.

Wearing personal protective gears, cleaning of the body after moving
infectious waste as well as practicing when the infectious waste fell off were the major
issues that needed to be monitored carefully so that personnel could receive more
knowledge and better understanding in principles and practice for proper infectious
waste management since it had contrasted results between observations and health

risks assessment. In another words, results were not coincided between principles and
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practices. Therefore, there should be an effort to coordinate work in the same direction

in order to reduce risk as well as increasing hospital and personnel efficiency.

4.3 Health risks assessment

4.3.1 Risk assessment of 3 risks factors

Regarding the risks factors which consisted of characteristics factors,
motivating factors and health risks assessment, findings revealed that educational level
only affected health risks of infectious waste collectors.

As for policies factors, findings revealed that hospital’s policies coincided with
integrated standard criteria at the highest level of 91.6 percents which had not affected
health risks of hospital personnel.

Results summarized from assessment of all 3 factors revealed that only
educational level of infectious waste collectors had affected health risks.

As for motivating factors, knowledge and attitude findings revealed that both
groups had knowledge and attitude at moderate level which had not affected health
risks.

As for policies factors, findings also that policies, criterion and activities
regarding hospital infectious waste management after comparing with domestic and
overseas integrated standard criterion coincided with hospital policies at the highest

level of 91.6 percents.

4.3.2 Health risks assessment

From health risk assessment results, findings that most personnel at 40
percents indicated health risks at level 3 . Within that number, 40 percents consisted of
11.9 percents Doctors, 78.6 percents Nurses and Operational Officers at 9.5 percents
as well as the infectious collectors and disposals personnelof 46.4 percents also. Table
refer 4-5
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Table 4-5 Risk assessment results

Health risk RISKS LEVEL Total
assessment results
LEVELI1 LEVEL2 LEVEL3 LEVEL4
Doctors 0 1 5 4 10
(0.0% ) (4.8%) * (11.9%) * (9.8%)* (9.5%)
(10%) ** (50%)** (40%)**
Nurses 0 14 33 28 75
(0.0%) (66.7%) * (78.6%) * (68.3%)* (71.4%)
(18.67%) ** (44%)%** (37.33%)**
Medical technical 1 6 4 9 20
(100.0%) * (28.6%) * (9.5%)* (22.0%)* (19.0%)
(5%) ** (30%)%** (20%)%** (45%)**
Total 1 21 42 41 105
(1%) (20%) (40%) (39%) (100.0%)
Collectors and 0 13 12 3 28
disposals personnel
(0.0%) (46.4%) * (42.9%)* (10.7%)* (100.0%)*
(46.43%) ** (42.86%)** (10.71%)** (100.0%)**

4.4 Management system to reduce health risks from infectious waste

In order to reduce health risks from infectious waste, the researcher
recommended the use of guidelines established by the Health Department, Ministry of
Health as the common practice in dealing with infectious waste for hospital all over
the country based on the following 3 systems.

1. Improving system involved with primary method for infectious waste
management.

2. Re-engineering system involved with system alignment to solve problems
only for short period.

3. Re-forming system involved with long range planning with more complex

operation which related to structure and policies.
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4.4.1 First method: Improving system was primary method that could be
preceded immediately since the hospital had already set up most procedures, only
some issues had not been distinctively identified responsibility and principle practice

as being illustrated in table 4-61.

4.4.2 Second method: Re-engineering system was system alignment in short
period for infectious waste management. The researcher had found that issues from
health risks assessment, survey and structure observation needed re-engineering since
those issues effected health risks of personnel and concerned personnel. Findings from
the study that, the former management system which had no clarity could be improved
by increasing more responsibilities among personnel without increasing numbers of

personnel as well as identifying definite time for operation.

4.4.3 Third method: Re-forming system was long range planning. The
researcher had not found any issues that needed reforming system to reduce health
risks since all previously mentioned issues had been set up policies and guidelines by

the hospital but lacking only principles and practice by personnel.
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Table 4-6 Improving system to reduce health risk from infectious waste among

hospital personnel

Problems Issues

Analysis Results

Re-engineering system

Concerned Parties

Survey results
- Mixing infectious

waste

-Finding from the
analysis that
Emergency
Department and
Surgery had mixed
infectious waste for
27.6 percents and
20.7 percent,

respectively

- Finding from the
analysis of personnel
opinion toward
proper infectious waste
management that there
had not been enough
receptacles for infectious
waste which caused
problems towards
infectious waste
management and
recommended
increasing barrels for
infectious waste and
receptacles for used
needles to locate nearby

Concerning Section
Hospital
Administer

Committee

Improvement

System to reduce

health risk

- Characteristics
factors and

motivating factors

- Most personnel
42.9 percents
received training

only 1 time

- Provided training for
knowledge on appropriated
practice and definite

time, such as, training
twice a year

- Personnel and all officers
concerned with infectious
waste must receive more
training to increase level of

knowledge and attitude

Director together
with the
Committee to
Administer
Environmental and
Safety

together with
Infectious Diseases
Prevention and

Control Committee
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Table 4-6 Improving system to reduce health risk from infectious waste among

hospital personnel (Conts.)

Problems Issues

Analysis Results

Re-engineering system

Concerned Parties

-Policies Factors

-There had been no
application policies
from the
administrator

to adapt with own

division

-Training results

assessment by

assessing together with

practice
- Appointing committee to
manage infectious waste
inside the Department by
listing names and
responsibilities in writing
-Proceeding with the
meeting to identify
appropriated management
system with the
department after being
informed about policies
from the Administrator
-Placing written
announcement on the
appropriated practice
regarding infectious waste
-Clearly indicating the
punishment
-Monitoring and assessing
practice of personnel in the
department, including
explanation on the practice
results and appropriated
practice

- Division Head
together with the
Committee to
Administer
Environmental and
Safety together with
Infectious Diseases
Prevention and

Control Committee
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Table 4-6 Improving system to reduce health risk from infectious waste among

hospital personnel (Conts.)

Problems Issues

Analysis Results

Re-engineering system

Concerned Parties

-No activities related
to infectious waste

for entire system

-ldentifying activities
concerned with infectious
waste in the Department
and Hospital, such as, open
stage for exchanging
opinion to understand
problems and setbacks in
infectious waste
management in each
division which involved all
concerned parties,
practitioners (doctors

and nurses) and infectious
waste collectors to make
the improvement system
working for the entire
process or integrated

improvement

- Department Head
together with

the Committee to
Administer
Environmental and
Safety together with
Infectious Diseases
Prevention and
Control Committee

Issues from Heath
risk assessment

- Vaccination

-Liquid infectious

waste disposal

-Practitioners and
infectious waste
collectors had not
receive vaccination
49.53 percents and
92.9, respectively.
-Throwing liquid
infectious waste in
the infectious waste
barrel at 32.4

percents

-Requiring all personnel
to vaccinate during
certain period for
vaccination and

taking record every time

-Preparation for planning
and steps for management
of each type of infectious
diseases and setting the
punishment for non-

conformer.

- Concerning
Section Hospital
administer

Committee

-Divisions Head
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Table 4-6 Improving system to reduce health risk from infectious waste among

hospital personnel (Conts.)

Problems Issues

Analysis Results

Re-engineering system

Concerned Parties

-Pre Health check-
up before

operation

-Cleaning body
immediately every
time after moving

infectious waste

-Reporting the
accident

- Both Practitioners
and infectious waste
collectors had not
receive Pre Health
Check-up before
operation 30.50
percents and 75.0

percents, respectively

- Infectious waste
collectors had not
clean the body
immediately every
time after moving
infectious waste 64.3

percents

-Infectious waste
collector failed to
report accident 35.7

percents

-Arranging for all
personnel to receive Pre
Health check-up for
history of illness after the

operation.

- Making it mandatory for
cleaning the body
immediately after
transporting infectious

waste and assessing perio

-Making mandatory for
all infectious collectors to
report the incidents on the
Hospital reporting

forms.dically.

-Concerning
Section Hospital
Administer
Committee

- Cleaning
Supervisor together
with the Concerning
Section Hospital
Administer

Committee

- Cleaning
Supervisor
together with the
Committee to
Administer
Environmental and
Safety and
Infectious Diseases
Prevention and

Control Committee
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Table 4-6 Improving system to reduce health risk from infectious waste among

hospital personnel (Conts.)

Problem Issues

Results Analysis

Re-engineering system

Concerned parties

Structure
Observation

- Wearing Personal
Protection Gears

- Wearing Personal

Protection Gears

- Cleaning body
after collecting

infectious waste

- Transporting

infectious waste

- Both groups of
personnel

wore some Personal
Protection Gears

during the operation

-Infectious waste
collectors failed to
clean themselves
immediately after
transporting infectious

waste

-Findings infectious
waste collector stop
for conversation
during the
transporting route

-Mandatory for all
personnel to wear
personal Protective Gears
during the operation and
periodically monitoring
results

Same direction with
Health risks assessment

-Prohibiting stopping for
conversation

during infectious waste
movement and placing
Announcement on the

Appropriated practice.

- Division Head
and Cleaning
Supervisor
together with
Committee to
Administer
Environmental and
Safety and
Infectious Diseases
Prevention and

Control Committee

- Cleaning
Supervisor together
with Committee to
Administer
Environmental and
Safety and
Infectious Diseases
Prevention and

Control Committee

-Cleaning supervisor
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Table 4-6 Improving system to reduce health risk from infectious waste among

hospital personnel (Conts.)

Problem Issues

Results Analysis

Re-engineering system

Concerned parties

-Numbers of
infectious

waste barrels

-Practicing when
the infectious waste
fell off

-Surrounding
conditions
of infectious waste

storage

-More infectious
waste than infectious

waste barrels

-Waste collectors had
no tongs and
germicide to handle

infectious waste

-Infectious waste
storage located on the
footpath without
proper area division
and roof to shield the
sunlight and the rain
as well as locating
too close to the

parking

-Increasing numbers of
barrels in the department

with the most patient

-When hiring outside
cleaning company, it
must be mandatory

for the cleaning company
to practice appropriately
with complete equipment
-When infectious waste
fell off during the
transportation, there
must be the recording of
time and places,
including the collectors
handling the incident

and checking periodically

-The researcher
recommended to separate
storage areas from traffic
as well as having roof to
prevent rainfall washing

diseases into environment

- Concerned

divisions

- Concerning
Section Hospital
Administer

Committee

- Concerned parties
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CHAPTER V
CONCLUSION AND RESULTS ANALYSIS

Results from the study of health risks from infectious waste among hospital
personnel were categorized for discussions in the following areas:

5.1 Results of the case study on infectious waste in the hospital.

5.2 Results of the study of health risks from infectious waste among hospital
personnel

5.3 Assessing results of health risks from infectious waste among hospital
personnel

5.4 Guidelines to reduce health risks from infectious waste among hospital

personnel

5.1 Results of the case study on infectious waste in the hospital

Type and Volume of Infectious Waste

Findings from the survey of type and volume of infectious waste at Queen
Sirikit Hospital indicated 3 types of infectious wastes in medical supplies, for
instances, cotton, gauze, sharp objects and germs. As for other infectious waste, there
had been no data during the field collection.

For the survey of infectious waste rate, the rate of infectious waste per number
of bed in service at the dormitories of surgical and critical patients was analyzed.
Finding revealed that the volume of infectious waste occurred at 0.16 kilogram per
bed per day, quite different from the study of the Pollution Control Department
(2003) which found that both public and private hospitals with beds for admitting
patients would have the average production rate of infectious waste at 0.26-0.65
kilogram per bed per day.

Perhaps, differences had resulted from pollution control department collected

infectious waste from every hospital’s department with beds available, opposite to this
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research where the researcher conducted the survey on the dormitories of surgical and
critical patients only. Choosing Department based on infectious waste measurement.

The studied results of infectious waste volume could change depend on size of the
hospital.

After analysis of infectious waste as classified by type from the department
with service beds, finding revealed that infectious waste from medical supplies and
sharp objects produced at the rate of 0.13 kilogram and 0.03 per bed per day,
respectively while the analysis of infectious waste without service beds would equal
to 0.01 kilogram per person per day, and classified by type for medical supplies, sharp
objects and germs at 0.006 kilogram/person/day, 0.003 kilogram/person/day and
0.002/person/day, respectively.

5.2 Results of the study of health risks from infectious waste among hospital

personnel

5.2.1 Characteristic Factors
Most sample participants were females of 30 years old or younger, graduated

with Bachelor Degree and held the nurse position for at least 1-5 years.

5.2.2 The study of motivating factors, such as, knowledge and attitude
toward infectious waste management of the sample participants revealed the

following data.

5.2.2.1. Knowledge in infectious waste management

Finding that most participants had received knowledge and training
once on infectious waste management at 42.9 percents. Results from knowledge
assessment indicated that personnel in both groups had knowledge at moderate level
but failed to apply this knowledge. From observation, there had been some sharp
objects discarded with gauze and cotton balls among the infectious waste. This
practice could injure other person accidentally came in contact with and caught the
dangerous diseases. Therefore, there should be some measure to monitor and prevent

those problems as well as assigning the person specifically responsible for it. Training
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for concerned personnel must be provided on regular basis because it would help to
alleviate the problem. According to the study of Michael L Garvin(1995), knowledge
on infectious waste management was essential for the concerned parties which should
be arranged along with the infectious waste management to derive at appropriate and
effective method for managing infectious waste.

5.2.2.2. Personnel attitude toward infectious waste management

Findings revealed that most sample participants had attitude at
moderate level, the same as knowledge. During the observation, incorrect practice
was discovered, for example, personnel failed to wear protection gears during work
and the collector neglected to clean the protection gears with germicide. Thus,
personnel were subjected to more risks. The study of Panit Manokarn suggested that
in order to promote appropriate and correct behavior among nursing personnel in
dealing with infectious waste, they must be given the knowledge to built attitude and
training for infectious waste to nursing personnel in all levels.

Knowledge and attitude of personnel were critical matters because
knowledge and attitude of personnel would send the effects toward infectious waste
management as being the guidelines for the practice that could lead to effective
management, coincided with the study of Arrays Kaewmala (2002) who found that

knowledge and attitude were positively associated with infectious waste management.

5.2.3 Policy Factor

In this research, the researcher had adapted integrated standard criteria (Vanida
Sornvarunya 2003:92) for assessing polices of Queen Sirikit Hospital with the application
of infectious waste management criterion of WHO, United States of America, Health
Department and Ministry of Health as well as Saint Louis Hospital (ISO 14000) which had
covered mainly the proper infectious waste management that could be applied with
different hospitals. After planning comparison between Queen Sirikit Hospital and
integrated standard criteria, findings that it remained extremely high at 91.6 percents, only
minor increment in the division without application of policies from Administration or
identify methods or activities. Infectious waste management was quite suitable for various

departments even though missions were different in practice. Therefore it had been quite
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essentials to set up own guidelines as self-guidance for practicing in the operation in order

to increase efficiency and decrease health risk among personnel in that division.

5.3 Assessing results of health risk from infectious waste among hospital

personnel

5.3.1 Three risks factors

Risk assessment from 3 risks factors derived from characteristic factors, such
as, genders, ages, educational levels, work positions, current work experience, passed
training, appropriated handling of infectious waste management. Motivating factors
were knowledge on correct handling of infectious waste and attitude toward
infectious waste management. As for policies, it consisted of policies toward
infectious waste management, infectious waste management operation, activities and
correct handling of infectious waste. as a result, characteristic factors, mainly work

position and level of education only presented health risks.

5.3.2 Health risk assessment forms

Practitioners consisted of Medical doctors, Nurses and Medical technicians.
Finding results of risks assessment indicated that personnel or 40 percents had health
risk at level 3. They were medical doctors 11.9 percents, Nurses 78.6 percents and
Lab technician 9.5 percents. The factor affected health risk among personnel over 25
percents were practicing incorrectly which involved in vaccination to prevent
infection at 49.53 percents. Besides, on the situation that could cause infection from
infectious waste resulted from coming in contact with cotton balls, gauze or clothes
stained with blood without wearing gloves or protective gears at least 42.46 percents.
Findings that personnel failed to wear entire protective gears at 34.3 percents. As for
liquid infectious waste elimination, findings that personnel threw them into the infectious
waste barrel to be burnt with other infectious waste at 32.4 percents. In dealing with the
issue of health examination prior to the operation, it had shown that 30.5 percents of
personnel were without health examination. Judging from personnel’s record with history
of illness most likely to catch all 16 diseases, 28.57 percents were susceptible to all 16

diseases.
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Infectious Waste Collector and Disposal Unit: Findings from results of
assessment on a group of Infectious Waste Collector and Disposal Unit that most
collectors or 46.4 percents had health risks at level 3. Factor effecting health risks
because over 25 percents of the collector had never concerned with protection or practice
in accordance with the correct principles, such as, annual vaccination to prevent getting
contagious diseases. As for vaccination itself, the officer had never received any
protection at 92.9 percents. From annual check-up, officers had never received annual
vaccination at 92.9 percents, about 75.0 percents failed to get physical check-up before
the operation. Findings had revealed that there had never been any physical check-up
before operation at 67.9 percents. Also 64.3 percents had failed to clean their body
immediately after handling infectious waste, previously ill with listed 16 sicknesses at
53.6 percents, thinking no need to clean the infectious waste barrel daily at 42.9 percents
and failed to report the accident at 35.7 percents.

All these concerned issues above-mentioned were significant contribution to
higher risks. Therefore, concerned agencies should take these issues to help setting up

measures and activities to reduce risk level of personnel in both groups

5.3.3. Results of the study from structure observation

Results from field survey and comparison with area measurement and results
assessment suggested the behavior of both groups, including surrounding conditions
toward infectious waste management by the hospital remained at high level of 67.75
percents which could be summarized as follows:
1% part: Behavior of both sample participants groups

1% group of sample participants: Practitioners consisted of Medical doctors,
Nurses, and Lab technicians. Personnel wore characteristic protective gears, such as,
gloves, mouth and nose pads, but not all the times during the operation. After the
operation, they would wash their hands with germicide in the wash basin. Protective
gears would be used only once and discarded them. Findings indicated that infectious
waste would be sorted from regular waste by putting infectious waste in the red barrel
and regular waste in black barrel. There had been no evidence of mixing waste in the
barrel. As for sharp objects, they would be separated before throwing in the barrel by

putting plastic sharp objects in the hard brown paper box and metal sharp objects in thick
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plastic gallon. As for liquid infectious waste, it would be disposed in the toilet, especially
prepared for liquid infectious waste which would enter the water treatment of the
hospital. To collect infectious waste from practitioners, personnel would collect
infectious waste from the examination room and leave in the garbage can for infectious
waste, waiting to be collected by infectious waste collectors for further process.
Therefore, the process to manage infectious waste which involved many operational steps
and different methods required correct method of handling waste disposal management.
Personnel should make own effort to prevent and behave correctly since this group deal
directly with the treatment and being considered high risk group. However, this study had
coincided with the study of Plenpit Phromalee (1998) who found that accidents from
being pierced by the syringe or cutting by sharp objects among hospital’s personnel were
as high as 84.3 percents since they had to frequently touch infectious waste, especially
those needles and sharp objects which were contaminated with infection that would result
in the bodily harm.

2" group of sample participants: Infectious waste collector and disposal unit who
were in charge of moving infectious waste occasionally failed to dress in complete
characteristic protection gears, such as, aprons, mouth and nose pads, gloves. Although
majorities wore protective gears, but they had neglected to wear all as required. As for
cleaning the protection gears, the officers hardly used germicide to immediately clean the
protection gears. Collecting and moving infectious waste had been done in the designated
areas but the moving vehicle still being used in other activities and stopped for resting
occasionally during the transport of infectious waste on the main route which had been
considered as unsafe practice. When infectious waste fell, the officers had no forceps to
pick up infectious waste and no germicide. This behavior could spread diseases to the
environment. As for cleaning the barrel, the officer practice according to the criterion.
Infectious waste collectors and disposal unit were the group highly subjected the risk of
catching diseases from infectious waste. Therefore, during the operation for infectious
waste disposal management, every infectious waste collector must wear characteristic
protective gears at all times to avoid danger from infectious waste.

According to the study of Michael L Garvin, 1995, most officers of infectious
waste disposal unit hardly understood the process of infectious waste management as

well as wearing inappropriate outfits, without characteristic protection gears, such as, no
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apron, boots or nose-pad which had exposed the officers to infection.  Therefore,
personnel must carefully practice handling infectious waste by strictly following rules
which was another way for self-protection from harmful infectious waste.
2" Part: General conditions of Infectious Waste Management

Overall picture of infectious waste management indicated that the hospital had
managed infectious waste management quite well, not only sorting infectious waste
by using color bags, but also storing other wastes scattering around the hospital which
was considered managing in accordance to the principle practice. Only some issues
needed more opinion as the guidelines to support the reduction of health risks which
involved in the practice when the infectious waste fell off. Findings from the
observation that the disposal unit had no tongs to pick up infectious waste and
germicide so that the infectious waste must be handpicked which could be dangerous
for the officer. The person who walked through that place could be exposed to the
diseases. Furthermore, the place to store infectious waste had no distinct separation
and also without the roof to prevent rain and sunshine. Besides, the storage area
adjacent to the parking area as well as the grass field where many traffic occurred
during the moving hours. Because the storage was located close to the lawn, the rain
could wash infection from the can for packing infectious waste into the environment.
This could harm the people who lived nearby. According to the study of Michael
Garvin (1995), soils pollution from infectious waste was considered the most harmful

substance that would cause the spreading of diseases to man and environment.

5.3.4 Results from comparison between health risks from infectious waste
among hospital personnel and problems and improving system for infectious
waste management among personnel.

Survey results were taken by checking the bag that contained infectious waste
which planned to send to infectious waste disposal building. Findings that there had
been different items mixed with infectious waste and the most found items mixed
with infectious waste were sharp objects, such as, syringes needles with 77.42
percents of the total infectious waste, next glass slide, glass bottles, experiment tube
which had been mixed with medical supplies, such as, gauze and cotton balls. Most

infectious waste came from the Emergency Room, following by Surgery Room.
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Improving system presented by personnel in both department were increasing
numbers of barrels for packing infectious waste and containers to pack used needle
points, placing garbage cans nearby and arranged for frequent training. Mixing items
together with infectious waste could accidentally pierce through during the
transportation or disposing of infectious waste.

The study of Plenpit Phrommalee (1998) revealed that among the hospital
personnel, accidentally pierced or cutting by syringe needles or knives were as high as
84.3 percents, among infectious waste collectors 58.3 percents. From previously-
mentioned statement, the hospital personnel were subjected to high risk, constant
exposure to infectious waste. Therefore, during the operation, all practitioners must

always be alerted and exercised accordingly and preceded with extreme cautious.

5.3.5 Results observation in comparison with health risks from infectious

waste among hospital personnel

Results analysis from the observation of as compared to health risks were
mismatched with the observation and analysis results taken from the risk assessment
forms covered the area of wearing protection gears of personnel, bodily cleanliness
after collecting infectious waste. Since, the guidelines between principles and practice
were mismatched; it should be operated in the same direction to reduce the risk of

getting infection and catching diseases from infectious waste.

5.4 Guidelines to reduce risk health risks from infectious waste among hospital

personnel

5.4.1 1% Guideline: Improving system was the primary guideline to solve
problems as follows:
5.4.1.1 Arranging the training to present knowledge on correct practice
as well as setting up definite time, such as, twice per year.
5.4.1.2 Personnel and all concerned officers with infectious waste

should receive more training to update knowledge and attitude.
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5.4.1.3 Arranging for training results assessment by assessing together
with the operation.

5.4.1.4 Appointing the committee to manage infectious waste inside the
department by identify names and responsibilities in writing.

5.4.1.5 Proceeding with the meeting to identify guidelines for managing
infectious diseases appropriated for the department after learning the executive’s policies.

5.4.1.6 Posting the written announcement to inform every staffs in the
department for correct handling of infectious waste management.

5.4.1.7 Clearly identify the punishment.

5.4.1.8 Monitoring and assessing operational results of the department’s
personnel, including explanation for results as well as informing the correct handling of
infectious waste.

5.4.1.9 Arranging activities on infectious waste management not only the
department level but also the hospital, such as, stages exchanging ideas to find out
problems and setbacks in infectious waste management in each department. The meeting
must include all attendants from all concerned department regardless of their work
position (Medical doctors, Nurses, Lab technicians) and infectious waste collector and

disposal unit for improving system or integrated improvement.

542 2" Guidelines for re-engineering system was the change in short
period for improving infectious waste management in the hospital through the
following directions.

5.4.2.1 Everyone was required to vaccinate and precisely specify duration
for vaccination, together with recording the outcome.

5.4.2.2 Listing plan and step for correct infectious waste disposal of each
type by posting the announcement together with setting up the punishment for non-
compliance.

5.4.2.3 All officers must receive physical check-up before being
employed so that the illness history could be done after performing tasks.

5.4.2.4 Setting up mandatory practice for the movers to immediate clean

their bodies after moving infectious waste as well as arranging assessment periodically.
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5.4.2.5 Setting up mandatory practice for the movers to immediate clean
their bodies after moving infectious waste as well as arranging assessment periodically

5.4.2.6 Setting up mandatory practice for the collectors to immediately
clean their bodies after moving infectious waste as well as arranging assessment
periodically

5.4.2.7. Setting up mandatory practice for the collectors to immediately
clean their bodies after moving infectious waste as well as arranging assessment
periodically.

5.4.2.8 Increasing numbers of containers for packing infectious waste in
the department where many patients came for treatments.

5.4.2.9 When accepting bidding from the Outside Cleaning Company,
there should be the regulations set up for the bidding company to comply with the rule,
including complete protection gears and operating devices.

5.4.2.10 When the infectious waste fell out during the moving, there
should be the record of time and location of that incident, including operational method
of the movers and periodically checking.

5.4.2.11 The researcher had recommended area separation between
infectious waste storage and area heavy pedestrians with the roof to prevent the rainfall
washing away the infection to the surrounding environment.

5.4.2.12 Adapting guidelines for problem-solving of each division that
had been presented by personnel to reduce risks from contamination caused by infectious

diseases.
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CHAPTER VI
SUGGESTIONS

The research on the topic of Health Risks from Infectious Waste among
Hospital Personnel: Case Study: Queen Sirikit Hospital, Chon Buri Province covered
4 objectives. These were the study of type and amount of infectious waste in Queen
Sirikit Hospital to learn about health risks from infectious waste among hospital
personnel, both personal and motivating factors and policies toward the assessment of
health risks from infectious waste among hospital personnel and finally presenting
guidelines to reduce health risks from infectious waste.

Sample population were the practical operators, such as doctor, nurses and
operating officers for 105 person and infectious waste movers and disposal for 28
persons, leaving the total 133 participants. Samples were correct from 5 departments,
out-patients, surgery, atheistic, parasite and critical patients.

Tools used in the study as classified by a case study comprised of categories
and amount of infectious waste for 7 days for the entire month of August (1-31 August
2005).

Data collection of infectious waste in each category from the survey forms with
descriptive statistic of Percentage and Average X to discuss type of data in each
category and amount of infectious diseases

Data Analysis in some part of questionnaires which consisted of personal data
of sample participants derived as Percentage. Knowledge on data and attitude based
the score of policies as compared to integrated standard criteria and in the health
assessment through score comparison of 4 levels in comparison with epidemic theory.
Later, results of each topic would be analyzed to reduce health risks from infectious

waste among Hospital Personnel.
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6.1 Research Conclusions

6.1.1 Summarized results of case study and volume of infectious waste

Findings revealed that during the study period, the infectious waste had total
amount of 589.1 kilograms by dividing into department without bed services or out-
patients, emergency, survey and parasite with the total 348.2 kilograms, having
parasite division as the highest source of infectious diseases at 118 kilograms ( 33.90
percents, comparing to other sources without bed services). After the survey, finding
that infectious waste were 3 types. They were medical supplies, such as, cotton balls,
gauze, and sharp objects and germs

Other infectious waste during the survey had no evidences. Findings that the
medical supplies gave the highest volume or 188.2 kilograms equaled to 64.18. The
birth rate of infectious waste was analyzed by selecting sample from dormitories of
surgical and critical patients for the total volume of 240.9 kilograms, having the
surgical dormitory as the source for the most infectious waste of 135.1 kilograms
(56.08 percents as compared to other sources with service beds). The classification of
infectious waste also indicated that medical supplies had the most volume of 189.0

kilograms or 64.18 percents.

6.1.2 Summarized Health Risks from Infectious Waste among Hospital
Personnel

Findings from the study suggested that personal factors of most female
participants below or at least 30 years old with Bachelor degree, held position as
nurses and having current work experiences from 1 to 5 years. As for motivating
factors, knowledge and attitude levels among hospital personnel, mostly were at
moderate level. In policy after comparison with integrated standard criteria, it had
shown remarkable result as high as 91.6 percents.
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6.1.3 Summarized Evaluation Results toward Health Risks from

Infectious Waste among Hospital Personnel

6.1.3.1 Risk assessment from 3 risks factors

Findings from risk assessment from 3 risks factors which were personal,
motivating and policy that only personal factors or working positions and educational
levels had imposed health risks.

6.1.3.2 To conclude risk assessment from Health Risk Assessment forms
as follows:

Practitioners: This group comprised of Medical Doctors, Nurses, and
Medical Technicians. Results of health risks assessment revealed that among the
group of Medical Doctors, Nurses, and Medical Technicians, most of them or 40
percents had health risk at level 3. The group consisted of doctors 11.9 percents,
nurses 78.6 percents and lab officers 9.5 who had health risk at level 3. Factors caused
health risks were personnel had never received annual vaccination at 45.93 percents.
There had been the incidents where the personnel had neglected to were gloves or
protection gears and accidentally touched cotton balls, gauze or clothes contaminated
with blood at 42.46 percents, not wearing protective gear in every operation at 34.3
percents, leaving contaminated items to be burnt with other infectious diseases 32.4
percents, as for the group without health checkup before operation at 30.5 percents,
previously ill with 16 diseases that might originated from infectious waste at 28.57
percents.

Infectious Waste Disposal Units: Results of health risks assessment
revealed that most of them or 46.4 percents had health risk at level 3. Factors for
health risks were personnel had never received any vaccination at 92.9 percents,
never received annual health check-up at 75.0 percents, never have any physical
check-up before operation at 67.9 percents, never clean the body immediately after
moving infectious diseases at 53.6 percents, previously ill with listed diseases 53.6
percents, thinking that the infectious waste can should not be cleaned daily 42.9
percents and personnel failed to report accident at 35.7 percents.

6.1.3.3 Results of the study from structure observation
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Results measurement and assessment revealed that the behavior of both
groups of personnel, including the surrounding atmosphere as related to infectious
wastes of the hospital remained above average of 67.65 percents. The studied issues
had been discussed as follows:

1% part: Personnel behavior and prevention consisted of wearing the
protection gears and cleaning the bodies and person protection gears, separating
infectious diseases, collection of infectious diseases, moving infectious waste
disposable bags and the method of moving bags during transporting infectious waste
and practice when infectious waste scattered.

2" part: Surrounding conditions consisted of receptacle for packing
infectious waste, cleaning infectious waste can, conditions around the bag for packing
infectious waste before disposal, temporary storage for infectious waste and building
for infectious waste disposal.

6.1.3.4 Results from the survey as compared to health risks from
infectious waste among Hospital Personnel and problems and guidelines in infectious
waste disposal management by personnel

Finding from the survey that sharp objects, such as, needles were the
most discarded infectious waste at 77.42 percents, next was the glass slides, glass
bottles, experiment tubes. Some infectious wastes mixed with the medical supplies
were gauze and cotton balls from Emergency room and Surgery Department. These
problems could be corrected by increasing numbers of infectious waste can,
Containers for discarded already used needles, nearby garbage cans and arranging for
frequent trainings.

6.1.3.5 Results comparison between observation and Health Risks from
Infectious Waste among Hospital Personnel

Regarding mismatch between observation results and analysis results
from Risk Evaluation forms, specifically on wearing the protection gears among
health personnel and the disposal unit’s cleaning their bodies after moving infectious

waste and their reactions when the waste scattered around.
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6.1.4 Two guidelines derived from conclusion of the reduction of health
risks from infectious waste

1% guideline: System improvement as the primary method for immediate
system improvement that only specified responsibility in the missing portion which
was considered the beginning of effective system.

2" guideline: Changing direction as to improve the original method of the

hospital for more transparent and cover more problems leading to World Class.

6.2 Recommendations

This research study was the study to learn about Health Risks from Infectious
Waste among Hospital Personnel to find operational guidelines in order to reduce risk
of the hospital under the study as well as being guidelines for other hospitals.

Recommendation derived from this study were mentioned as follows
6.2.1 Research Expectations

6.2.1.1. To present data to Queen Sirikit Hospital, Chonburi Province as
the guidelines to reduce health risk from infectious waste.

6.2.1.2 To be guidelines for risk reduction among hospital personnel,
including the patients and surrounding environment in the nearby areas of Queen
Sirikit Hospital., Chon Buri Province.

6.2.1.3 To be data for developing the prevention of contacting diseases
in Queen Sirikit Hospital., Chon Buri Province.

6.2.1.4 To be source of data for the research infectious waste among
hospital personnel.

6.2.1.5 To be primary data for developing hospital system toward World

Class.
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6.2.2 Recommendations for further researches

6.2.2.1 Studying Economic Compensation from sorting infectious waste

In every infectious waste disposal, huge expenses had been occurred, not
only collection, transportation and fuel which some concerned department based their
fees on the weight.

If any other type of infectious waste were included, it would cause more
expenses to eliminate them. Based on finding, the sorting of infectious waste from the
beginning would help to reduce expense in infectious waste treatment as well as
increasing effectiveness in infectious waste disposal.

6.2.2.2 The study of effects from infectious waste toward environment

Infectious waste was considered extremely dangerous waste because of
the mixture of contamination of harmful diseases which could cause serious threat to
the one came in contact with. At the same time, inappropriate handling of infectious
waste could effect environment as well. Therefore, managing infectious waste must be
able to control the entire system because the spreading of diseases based on epidemic

principles as follows:

Man

Environment " ™\, Diseases

6.2.2.3 To study appropriate amount of fuel and temperature in the most
economical way toward elimination of infectious waste disposal.

Since infectious waste disposal each time incurred high expenses and
major expenses came from fuel cost for waste disposal. If any research could calculate
proper amount of fuel and appropriate temperature that still maintain elimination
capabilities, expenses should be drastically decreased from previously as well as
being the inspiration for the administrators in different hospitals to pay attention to

correct method of infectious waste disposal.
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