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ABSTRACT 

In this thesis, the design of infectious waste management systems (IWMs) of small health 

care providers (SHCPs) in North Eastern Thailand has been investigated on a theoretical and 

experimental basis. A critical survey of the literature has found that there is an urgent need for 

further research into the design of these IWMs at a systems design as well as an operational 

level of inquiry, especially as no related empirical studies have been detected in the literature 

for SHCPs in North Eastern Thailand. Based on a systems design approach, a comprehensive, 

model of an infectious waste management system has been developed progressively; firstly 

from a thematic review of the literature, and subsequently from empirical research based on 

surveys of ten SHCPs spread across a representative area of the Isan Region in North Eastern 

Thailand. This empirical research has employed a mixed-methods research design, as 

commonly used in the social sciences, in order to achieve a triangulation comparison of 

qualitative and quantitative data and, hence, provide a relatively strong validation of research 

findings.  

A pilot study, involving the design and testing of design concepts for a sharps container, has 

also been carried out (at a systems‟ operational level) to add useful expert feedback and 

further support the findings of the theoretical and empirical investigation. As a result of a 

progressive design process, based on updated empirical evidence, the final generic model of 

the IWMS proposed comprises seven main parameters and forty-three respective constituent 

variables appropriate for the SHCPs surveyed, and with potential for further deployment as a 

generic or generally applicable model in other health care providers, subject to more research. 

This proposed model is supported by a novel checklist which may be used as a tool by 

personnel in SHCPs to study and possibly make improvements in their respective IWMs. In 

addition, recommendations are included for current and future research in this field. Finally, a 

substantial data base of empirical, qualitative and quantitative information is provided in the 

attached Appendices, along with a Bibliography.  
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GLOSSARY OF TERMS 

A system is a generic term which, in a design context, is open to a number of interpretations. 

A system can be interpreted as comprising of a number of objects (or parameters, to use an 

alternative term) and related component attributes (or constituent variables), and all of them 

contribute to a general purpose such as infectious waste management systems [Hall, 1962; 

SESA3, 2011; INCOSE4; 2011; Klimek & Bonollo, 2011]. A system may contain hardware, 

such as waste handling equipment and products in this case, and software, such as policies, 

standards and operating processes and procedures. 

A systems design approach is the process of defining the parameters or objects of a system 

in order to satisfy design requirements [Klimek & Bonollo, 2011]. A systems design approach 

has been used, firstly, to identify the relevant parameters and constituent variables of 

infectious waste management systems in general, and then, secondly, develop an improved 

generic, model of such an IWMS for small health care providers. 

Constituent variable: A constituent variable may be interpreted as a related functional or 

performance element that is a constituent or component of a system parameter.  

Environmental Committee (ENV): In general, small health care providers usually have two 

main committees collaborating on their Infection Control Program. Important aspects of an 

infectious waste management system are under this program, namely; Infection Control 

Committee (IC) and Environmental Committee (ENV). ENV focuses on physical 

environment of the hospital (i.e., hospital environment and landscape, incineration, and water 

treatment system). 

Infection Control Committee (IC): This is the group or panel that is represented by staff 

drawn from related departments in a hospital. It plays an important role in the control, 

direction and implementation of infectious waste operational procedures (e.g., segregation 

and collection of infectious waste). The IC directly provides a forum for multidisciplinary 

cooperation and information sharing. They are also responsible for the development of 

management plans and policies and establishing the infectious control standards of the 

infectious waste management system. 
                                                           
3 SESA (System Engineering Society Australia), A Technical Society of Institution of Engineers, Australia, What is system 
engineering', viewed 2011, http://www.sesa.org.au/ 
4 INCOSE (International Council on Systems Engineering), What is a system engineering?', viewed 2011, 
http://www.incose.org/practice/whatissystemeng.aspx 
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Infectious waste: This is liquid or solid waste (sharps and non-sharps) that is contaminated, 

or reasonably expected to be contaminated, from blood or other potentially infectious 

materials containing pathogens in sufficient quantity or sufficient virulence to cause 

infectious diseases [Johannessen, et al, 2000; Wiriwutikorn, 2009]. 

Infectious waste management (IWM): This is the process enabling infectious waste to be 

managed responsibly in order to prevent risks associated with infectious waste. The properly 

formulated management policies and procedures will ensure that the waste is handled in 

accordance with acceptable established standards from the time of generation through its final 

disposal. 

Infectious waste management system (IWMS): A comprehensive system, comprised of 

functional parameters and constituent variables, designed to identify, manage, control and 

potentially improve infectious waste in small health care providers.  

Infectious waste management systems (IWMs): plural term of Infectious Waste 

Management System. 

North Eastern (NE): The NE region (Isan) of Thailand where many small health care 

providers are located.  

NVivo software: This is a qualitative analysis software package produced by QSR 

International. It has been designed for use by qualitative researchers working with rich text-

documents. In term of this research, NVivo has been used to analyze the semi-structured, 

open-ended, interview transcripts obtained from empirical surveys of selected small health 

care providers in NE Thailand [QSR, 2008; Bazeley, 2007; Bazeley & Richards, 2000]. 

Parameter: May be interpreted to mean “any object, quantity or attribute that is used to 

describe the configuration and performance characteristics of a system design” [Bonollo, 

2010: p.91].  

Personal Protective Equipment (PPE) refers to protective clothing and equipment provided 

by hospitals to protect the wearer‟s body from injury and contamination from biological 

hazards whilst working with infectious waste. The types of PPE used will depend to an extent 

and the risk associated with particular health care waste [Pruss, et al, 1999; World Health 

Organization (WHO), 2004]. 

http://en.wikipedia.org/wiki/Qualitative_data_analysis
http://en.wikipedia.org/wiki/Computer_software
http://en.wikipedia.org/wiki/QSR_International
http://en.wikipedia.org/wiki/QSR_International
http://en.wikipedia.org/wiki/Qualitative_research
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Recycled containers refer to discarded containers for storing infectious waste especially for 

sharps in small health care providers. Discarded items are generally used and accepted by 

waste handing personnel (e.g., plastic water bottles, laundry liquid bottles and cans). 

Sharps infectious wastes: These include discarded items such as needles, scalpel blades, 

pipettes, discarded glass or rigid plastic vials containing infectious agents—such items are 

usually considered as highly hazardous health care waste [Johannessen, et al, 2000; WHO, 

1999; Garvin, 1995]. 

Sharps infectious waste containers: these are vessels in which sharps infectious waste is 

placed for handling, storage, transportation, and eventual disposal. These containers should 

have a closure to limit exposure in the event of mishandling, and be rigid, leak proof, 

impervious to moisture, and puncture resistant [Pruss, et al, 1999]. 

Small Health Care Providers (SHCPs): This term refers to community hospitals and health 

promoting hospitals (HPH) which have a capacity of 10 to 60 beds and operated by the 

Ministry of Public Health (MoPH) [MoPH, 2010; Johannessen, et al, 2000; WHO, 

1990].They often have relatively few resources supporting health care activities, and produce 

no more than 1,000 kg of infectious waste per month. 
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CHAPTER 1: INTRODUCTION 

 
1.1 Preamble 

 

Well-designed infectious waste management systems (IWMs) and related processes are 

essential in maintaining health and minimizing infections in hospitals—including reducing 

hazardous risks to all participants as well as to the environment. Nowadays, thousands of 

tonnes of infectious waste are produced by small health care providers (SHCPs)1 in the public 

service sector in developing countries that have not been collected, and treated appropriately 

according to recognized health standards procedures.  

The rapid increase in population in these countries has had a major negative effect on the, 

often undefined, health care standards of small health care providers and hospitals. This is 

especially the case for SHCPs in the rural areas of North-Eastern (NE) Thailand, which are 

the major subjects of this thesis. In these providers, it is widely recognized that IWMs are not 

well developed and related facilities and equipment need to be improved from both design 

and procedural points of view. Furthermore, design-based research at the systems, as well as 

at the operational levels, is urgently needed, and these are the underlying factors underpinning 

this design investigation of IWMs in NE Thailand. 

In more detail, infectious waste is a subcategory of medical waste which poses serious 

dangers to human health and the environment [Reinhardt & Gordon, 1991]. The World Health 

Organization (WHO) has defined infectious waste as follows: “Infectious waste includes 

cultures and stocks of infectious agents and wastes contaminated with blood and its 

derivatives.”[WHO, 2003] Infectious waste is also called “biochemical waste” and includes 

human and animal tissues, objects and materials contaminated with bacteria, viruses, fungi 

and protozoa-microorganisms [Ayliffe, et al, 1990].  

The design of infectious waste management systems includes the determination of appropriate 

system configurations, management policies and operational processes, waste handling 

products, equipment and procedures, and the training of personnel, as well as the 

classification of medical waste and the communication information to all concerned parties 

[Garvin, 1995].  

                                                            
1 The term SHCPs is used in this thesis to denote small regional hospitals (community hospital) and upgraded health care 
centres (called Health Promoting Hospitals, HPH) that provide medical and health care services (refer also Chapter 2). 
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Medical waste classification systems can be categorized into several groups depending on the 

aims of the management in particular hospitals. Inadequate definition of the various types of 

wastes, and poor design of related waste handling products, appear to be the main causes of 

poor management decisions that often lead to environmental damage and serious effects on 

public health [Peirce & Vesilind, 1981; Pruss, et al, 1999]. Relatedly, several attempts have 

been made to classify the microorganisms—that are the main causes of infectious diseases—

into groups according to hazard type or usage [Collins, 1983].  

In Thailand, the differences in infectious waste management practices among hospitals also 

appear to be affected by the diversity of definitions for infectious waste, which vary 

depending upon state, local governments or private agencies. These unclear regulations and 

standards applying to infectious waste can be very confusing to medical staff whilst directly 

impacting on the amount of infectious waste generated and the related management costs 

[Garvin, 1995]. The majority of infection control specialists need clearly defined standards for 

designing the configuration of hospital infection control and waste management systems and 

related programs [Daschner, et al, 2004].  

As found from the literature, a review of infectious waste management (IWM) issues in Asia 

suggests that system design functions, treatment technologies and disposal processes are 

poorly managed, especially in the respect of segregating and disposing waste [Visvanathan, 

2006]. As will be shown later, these appear to be very serious concerns, especially in the case 

of NE Thailand. The literature strongly suggests that in order for IWMs to operate effectively, 

and with the least health risk to participants and community, a comprehensive investigation of 

the design and the main activities associated with existing systems is required in order to 

identify potential improvements. This involves investigating IWMs procedures, products and 

equipment, especially from a “systems design”2 point of view [Hall, 1962]. This is especially 

important in the case of small health care providers (SHCPs) in NE Thailand that do not have 

well-defined infectious waste management systems and adequate treatment facilities [Garvin, 

1995; Shih & Lin, 1999].  

Apart from system design concerns, some attention also needs to be focused on the design of 

infectious waste handling products and equipment at the subsystem or operational level. As is 

well known, the important components of any IWMS also include the various kinds of 

medical equipment and products that are used in the handling, storage, management and 
                                                            
2 In this case, the design process may be applied at a system, or holistic, level as well as at the subsystem and component 
levels. 
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transport of infectious waste, and this can be very problematic. For example, some product 

designs for sharps infectious waste containers do not adequately satisfy safety criteria and 

thus pose a safety hazard to personnel, especially if there are no related control procedures. It 

follows that well-designed containers and packaging can significantly reduce the number of 

injuries in waste management systems, mindful of the need to have a reasonably well 

designed system in which to operate—the design of a selected product (a sharps container; 

designed and evaluated as a sub-system pilot study) will be explained later in the context of 

the overall design of an IWMS. 

In brief, waste products, equipment and packaging are very expensive to purchase and 

difficult to include in the management policies of SHCPs, also known as “small quantity 

(waste) generators” [Gavin, 1995; Pruss, et al, 1999]. It is often acknowledged that SHCPs are 

not resourced well financially. The discovery of unhygienic conditions by hospital staff is 

often followed by limited expenditure to buy new equipment based on the latest costly 

materials [Eberle, et al, 2009]—bearing in mind that the people who operate waste disposal 

systems at this level are critically important agents affecting hospital hygiene. The recycling 

and reuse of expensive products and equipment are also important hygiene and sustainability 

considerations, especially where these items may have been contaminated [The Council of 

State Governments, 1992].  

Another potential IWMS modifying factor is the well-known Thai culture characteristics of 

individualism, traditional organization and hierarchical relationships between members in 

existing systems—as happen as a matter of course in many community workplaces in the NE 

region of Thailand—that may also impede the creation and management of successful IWM 

systems [O’Grady & Malloch, 2007]. Moreover, and in common with other South-East Asian 

nations [Nisbett, 2003], Thai people may feel embarrassed, fear loss of face, and hedge their 

answers, if they are asked questions directly, say in the form of a Likert scale type 

questionnaire, which requires only positive or negative responses to questions. This can 

influence the type of mixed-methods research design3 employed in terms of the relative merits 

and validity of using quantitative versus qualitative questionnaire instruments.  

As will be discussed in more detail in Chapters 3 and 4, mindful of the writer’s Thai ethnic 

background and cultural experience, this investigation is sensitive to the social, demographic 

and, procedural elements of IWMs in SHCPs in the noted regions. From the information 
                                                            
3 Mixed- methods research designs employ a mix of quantitative and qualitative measuring instruments to collect empirical 
data and are widely used in social science research [Cresswell, 2009]. 
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outlined above, and the critical survey of the literature which follows in Chapter 2, it will be 

shown in more detail that a comprehensive design study of IWMs is urgently required for 

establishing a rational framework with potential applications for improving health care 

services in NE Thailand. 

 
1.2 Context and Scope of Research 

 
This research is set in the context of investigating the design and related features of infectious 

waste management systems (IWMs) in small health care providers (SHCPs) in NE Thailand. 

It includes a detailed survey and empirical study of the existing system configurations and 

IWM procedures currently adopted in specific health care providers, and the related views of 

medical professionals (doctors, administrators and nurses) involved in current practices. The 

traditional technologies for segregation, collection, transportation, and disposal of infectious 

waste will also be briefly studied mindful of the noted cultural norms   

A brief review of the design process and systems design/engineering literature is also 

presented in order to explain how system design concepts have be applied in this research 

project. In addition, this thesis will examine the proposition that the design of one typical 

product (as a pilot study) can play an important role in improving the understanding of 

sustainable design in the perception of the IWM stakeholders in a selected SHCP. 

Furthermore, this inquiry will show that the design process, design methods and the design of 

suitable products can be accepted by SHCPs staff as a valid strategy to improve important 

system design parameters, and related constituent variables, in infectious waste management 

systems. The thesis aims and research questions will now be outlined along with details of the 

research plan adopted. 

 
1.3 Aims and Research Questions 

Aims:  

The overall purpose of this research is to investigate and further develop the design of IWMs 

appropriate for SHCPs in NE Thailand, mindful of the need to improve the management and 

operation of these systems. In more detail, this research has the following aims: 

1.3.1 To carry out a literature survey and task clarification relevant to the design of IWMs for 

SHCPs in NE Thailand. 
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1.3.2 In the light of the findings of 1.3.1, to develop an initial conceptual model of an 

infectious waste management system based on relevant design parameters and constituent 

variables, which may be used to describe and study such a system.  

1.3.3 To formulate an appropriate research plan—including a quantitative and qualitative 

mixed-methods research design, mindful of cultural norms—for investigating the design of 

IWMs in selected SHCPs. This includes developing the framework of a pilot study in which 

the design of a sharps container will be used to inform and test the reactions of participants at 

an operational level in one SHCP. 

1.3.4 As informed by 1.3.1 through 1.3.3, to conduct a detailed empirical inquiry of the IWMs 

of 10 SHCPs in the Isan region of NE Thailand, including analysis and evaluation of 

qualitative and quantitative empirical data relevant to existing system configurations, and the 

compilation of a related data base.  

1.3.5 As informed by the findings of 1.3.1 through 1.3.4, to progressively develop refined 

models for the design of IWMs (appropriate for SHCPs in NE Thailand) that may adequately 

describe the generic configuration of these systems and highlight system areas with potential 

for improvement. In addition, to obtain related feedback from the participating stakeholders 

managing the existing SHCP systems surveyed. 

1.3.6 To summarize the results of the investigation and to make recommendations for future 

research. These aims will be informed by the following research questions. 

Research Questions:  

(1) What are the desirable design parameters of IWMs, appropriate for SHCPs in NE 

Thailand, which may be used to describe system design characteristics and configuration? 

(2) What procedures, standardized or informal, are commonly employed in the SHCPs as part, 

of their IWMs, including the relevant views of staff at various organizational levels? 

(3) In relation to (2), what social issues are typical of such IWMs, and how do cultural and 

hierarchical issues possibly affect the management of these systems and the possible 

responses of participants to any study into these systems? 

(4) What kinds of products and equipment are commonly used by these providers, and what 

are the relevant design variable and constrains? Can these products be improved, through a 

pilot study, by the design of a selected, waste-collection product that can be used as a vehicle 

to gain useful feedback from stakeholders? 
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In an early inquiry into of some of the above IWM issues, and as part of his architectural 

studies projects at Khon Kaen University in Thailand in 2002, the writer carried out a 

feasibility study and conceptual design of an IWM Research Centre and Incineration Plant for 

small health care providers in NE Thailand. It was found that the management of municipal 

waste as well as hospital infectious waste needed to be much improved at the systems and 

operational levels [Niyompanitpatana, 2002]
4
.  

In addition, the writer has developed an enhanced awareness of the problems associated with 

the IWMs of small hospitals over a period of about ten years whilst working as a lecturer in 

Architecture and Design in two Thai government funded universities in NE Thailand. These 

experiences have provided the writer with the main motivating factors for undertaking the 

research reported in this thesis. The Research Plan for this investigation will now be 

explained. 
 

1.5 Research Plan and Thesis Layout 

 

The overall research plan used to guide this inquiry is depicted in Figure 1.1 overleaf. 

Following this Introduction, the Literature Survey and Task Clarification is documented in 

Chapter 2 followed by the Theoretical Development in Chapter 3. As shown in the research 

plan, two phases of empirical research activity have been employed in thesis, namely, 

research Activity Level 1 and research Activity level 2.  

Based on the findings of the literature survey, an initial model of an IWMS has been 

constructed as explained further in Chapter 3 (refer to block A in Figure 1.1). In addition, this 

Chapter explains the mixed-methods research design adopted, the design of the questionnaires 

employed, selection of SHCP participants and the experiment plan used, along with the 

design of a Sharps container product used in the noted pilot study (blocks D and E). The 

results of the empirical investigations corresponding to Activity Level 1 (based on a survey of 

ten selected SHCPs) are documented and discussed in Chapter 4 (blocks F and G). Analyses 

of empirical data obtained from this level of activity (blocks H1, H2, and I) have been used to 

developed a refined parametric model of an IWMS (block B). 

                                                            
4 Niyompanitpatana, T., 2002, A study and design of an incinerator plant and waste incineration research center, Bachelor of 
Architecture Thesis, Khon Kean University (Thesis is located in Khon Kean University’s library). 

1.4 Writer’s Motivation for Undertaking This Research 
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Figure 1.1 Overall research plan: graphic outlining the theoretical and empirical activities 

carried out in this research project. 

 

Activity Level 2 (also reported in Chapter 4 of the thesis) continues with the empirical inquiry 

as an additional check on the results of Activity Level 1 (refer blocks B and I). This involved 

analysis of feedback comments provided by a survey of the stakeholders managing the IWMS 

in two separate SHCPs (blocks J and K in Figure 1.1). The stakeholders in Block J were 

surveyed in the noted pilot study to evaluate their responses to a new design for a sharps 

container. A final parametric model of an IWMS (block C) is proposed, as informed by these 

empirical results (blocks L1 and L2) as well as the previous findings. Finally, Chapter 5 of the 

thesis (block M) summarizes the finding and conclusions of this investigation along with 

recommendations for future research. The Literature Survey and Task Clarification follow in 

Chapter 2.  
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CHAPTER 2: LITERATURE SURVEY AND TASK CLARIFICATION 

 
2.1 Preamble 
 
This chapter reports on a survey of the literature relevant to infectious waste management 

systems (IWMs) commonly used by small health care providers (SHCPs) in NE Thailand. 

This includes a review of infectious waste management issues as published by the 

Environmental Protection Agency [EPA, et al, 1991] and the WHO [Pruss, et al, 1999; WHO, 

2002; 2004]. Information about commonly used products and equipment used by SHCPs will 

be tabled and commented upon. The related cultural and social views of medical 

professionals, traditional staff organization and hierarchical relationships between staff in 

SHCPs and hospitals in NE Thailand are also discussed. Overall, the survey covers four main 

areas of interest as shown in Figure 2.1 below and summarized briefly as follows: 

(1) A survey of general information about IWMs in Thailand as related to the health service 

system, national and local levels of organizational structure of IWMs, and trends in the 

development of IWMs for SHCPs (see item 2.2 in Figure 2.1): the research purpose here is to 

gain an understanding of the general characteristics of such systems prior to undertaking 

detailed analyses based on empirical field work results. 

(2) Following on from (1), a review is carried out of existing IWMs for SHCPs so as to 

identify their main attributes or functional parameters (as depicted by item 2.3 in Figure 2.1). 

These include important attributes such as the planning and design of an IWMS, related 

policies and administrative processes, individual departmental procedures, medical waste 

treatment and disposal methods, and monitoring and periodic review of IWMs. 

(3) Features of commonly used products and equipment used in IWMs are also discussed with 

a view to identifying potential improvements to the design of such products (in keeping with 

item 2.4 in Figure 2.1).  

(4) In support of (1) and (2), a brief outline of Thai cultural and social views has been 

undertaken since these are crucial aspects that influence practically all operations of IWMs, 

especially in the context of SHCPs in NE Thailand (see item 2.5 in Figure 2.1).  

Finally, a summary of findings relevant to the above four areas surveyed are documented, as 

reflected in item 2.6, Figure 2.1, below: 
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Figure 2.1 Graphic outline of the literature survey and task clarification 
 

The components of Figure 2.1 are discussed in more detail hereunder: 
 
2.2 Infectious Waste Management (IWM) in Thailand (general outline) 
 

2.2.1 Health service system and organizational structure of IWM  

The principle Thai legislation related to IWM is the Public Health Act, B. E. 1992 and the 

Health Care Facility Act, B. E. 1998 [The Department of Health & the Department of 

Pollution Control (DoH & DoPC), 2008]. The Ministry of Public Health (MoPH), the 

Ministry of Natural Resource and Environment (MoNRE), and the Ministry of Industry 

(MoIND) are the parties mainly responsible at the national level for setting policies and 

implementing regulations and technical guidelines. The Public Health Act specifies that local 

government shall provide the main disposal facilities for general waste, infectious waste and 

industrial non-hazardous waste [The Department of Health (DoH), 2006].  

The Local Administrative Organizations (LAO), including the Provincial Administrative 

Organization (PAO), the Tambon1 Administrative Organization (TAO) and Municipality 

collaborating with the health care facility, are primarily responsible for waste collection, 
                                                            
1 Tambon (pronounced tam bon) is a local administrative government area in Thailand, often interpreted as a "sub-district". It 
is placed at the third administrative subdivision level, which in itself is a subdivision of Amphoe the (district). 
http://en.wekipedia.org/wiki/tambon 
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transportation, treatment and disposal, and can also cooperate with the private sectors to 

support some of specific services [Wiriwutikorn, 2009; Ozaki, et al, 2003]. From the above 

information, a general framework or structure for Thai infectious waste management 

processes, and related organizational practices, may be constructed as a shown in Figure 2.2:  

 

 

 

 

 

 

 

  

  

 

  

 

 

 

 

 

Figure 2.2 General framework for infectious waste management in Thailand 
[After DoH, 2006; DoH & DoPC, 2008] 

 
As reflected in Figure 2.2, and at an operational level, infectious waste produced in health 

care establishments must be separated at the point of generation into “sharps” and “non-

sharps” waste. The sharp infectious waste must be contained in a secure vessel which should 

be rigid, leak proof, puncture resistant and no more than three-quarters full, and identified 

with international hazardous symbols or words such as “Do Not Open” [DoH & DoPC, 2008]. 

Both infectious waste types then have to be transported to the main storage areas and wait for 
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final disposal as operated by the hospitals themselves, or by hired private sector contractors. 

However, there appears to be no systematic evaluation of the waste disposal methods of the 

private sectors [DoH, 2006], and hospital procedures are not well documented. 

In order to address well known IWM shortcomings, the MoPH and the DoH have initiated 

training courses for various personnel including: (1) health personnel who are responsible for 

IWM in hospitals, (2) personnel who are responsible for collection and transportation, and (3) 

personnel from private companies who are responsible for collecting and transporting waste 

from hospitals. Another area of activity is that of encouraging a voluntary approach for 

Hospitals to seek accreditation (HA). In this case, the positive features of the hospitals’ 

existing IWMs are an important part of the assessment [DoH & DoPC, 2008; MoPH, 2009]. 

However, it is not clear if these training courses are used by small health care providers in 

North-Eastern Thailand, or if they are leading to improvements in the related IWMs; hence 

further research appears worthwhile. 

In a broader context, IWMs in Thailand have also been influenced by International Standards, 

especially as advocated by the WHO. It has been conceded that the MoPH must increase the 

speed of development of healthcare service systems in order to ring them up too a standard 

comparable to those of other international countries [DoH, 2006]. However, annual budgets 

and central infectious waste disposal facilities have not been widely provided for SHCPs, 

despite some government attempts to develop sustainably the overall quality of IWM 

[Wiriwutikorn, 2009; Ozaki, et al, 2003].  

Relatedly, a Thai health care insurance system has been developed progressively in recent 

years and this has led to an apparent increase in the total government health care expenditure. 

This has had the interesting correlated effect of increasing the volume of infectious waste 

produced by SHCPs as more people have taken advantage of the insurance benefits. There are 

three main health insurance funds in Thailand, namely: the Social Health Insurance fund 

(SHI), the Civil Servants Medical Benefits (CSMBS), and the Universal Health Care 

Coverage Scheme (UC), which are available to practically the entire population.  

The SHI fund is a compulsory insurance scheme for workers funded by contributions by 

employers and employees on a per capita basis. The CSMB is a tax-funded program for active 

and retired civil servants and employees of state enterprises. Finally, under the UC scheme, 

people who are not covered by SHI or CSMB can receive medical services from health care 
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facilities by paying only 30 baht (or approximately one Australian dollar) per visit or per 

hospitalization [Bureau of Policy and Strategy, 2009; MoPH, 2009; Ramesh & Wu, 2008].  

Notwithstanding the above positive moves, various workers researching IWMs2 issues in 

Thailand have been critical of existing systems [Visvanathan, 2006; Wiriwutikorn, 2009; 

Phangsri, 2003]. These shortcomings include the lack of clearly defined responsibilities for 

authorities in charge, no comprehensive medical waste treatment policy at the national level, a 

general lack of central facilities for infectious waste disposal, insufficient research data, and 

ignorance and misunderstanding on the part of health care professionals in IWMs.  

2.2.2 Situations and trends of IWMs of SHCPs (refer Figure 2.1) 

Several reports have shown that waste generators can be divided into two types, namely, 

medium to large size hospitals and small scale health care facilities, i.e., SHCPs such as 

clinics and community hospitals [Johannessen, et al, 2000; Minnesota Pollution Control 

Agency, 2003; The Council State of Government, 1992]. The characteristics of waste 

generation depend on several factors such as the type of health care establishment, hospital 

specializations, the proportion of reusable items employed in health care, and the proportion 

of patients treated on a day-care basis [Pruss, et al, 1999].  

The overall health care facilities (including SHCPs) in Thailand number about 37,659—which 

is clearly a substantial quantum—of which 72.7% are privately owned. In contrast, 

government controlled community health care centers represent about 27.3% [MoPH, 2012]. 

The overall amount of infectious waste generated by health care providers is approximately 

65 tonnes per day of which about 15.7 tonnes per day (or 24.1%) is generated by SHCPs 

(again, a significant quantity). Approximately 75-90% of waste generated by health care 

facilities is general, low-risk institutional waste, while the remaining portion of 10-25% is 

hazardous, infectious waste [Visvanathan & Adhikari, 2006]. 

Estimates predicting the increase in the volume of infectious waste suggest that this could rise 

to 28% from 2002 to 2012 [Wiriwutikorn, 2009]. Importantly, there are no apparent 

international and regional initiatives currently in force to support the IWMs of SHCPs [DoH 

& DoPC, 2008]. These are clearly serious concerns for the design and management of IWMs 

indicating again that further research is needed.  

                                                            
2 It is important to note that, in Thailand, the terms Infectious Waste Management (IWM) and Infectious Waste Management 
Systems (IWMs) are often used interchangeably. 
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An interesting finding of this survey is the relatively high population loading, or ratios, on 

medical practitioners as shown in Table 2.1 below. 

 
Table 2.1 The ratio of medical practitioners per population 2010  

[published by MoPH, 2012; National Statistical Office, 2011] 
 

Region Medical 
Doctors 

Dentists Pharmacists Professional 
Nurses 

Technical 
Nurses3 

Total 
population 

Bangkok 1:1,267 1:9,473 1:4,463 1:340 1:2,362 6,868,484 
Middle4 1:2,549 1:12,568 1:5,995 1:489 1:6,848 15,934,817 
North-East 1:5,242 1:20,072 1:11,376 1:811 1:12,217 22,921,815 

North 1:3,504 1:11,996 1:7,605 1:543 1:10,707 12,152,660 

South 1:3,688 1:13,991 1:7,437 1:546 1:9365 9,318,614 

 

As shown above for North-East Thailand, the ratio (in Red) is about one doctor per five 

thousand people—the other categories of medical practitioners are equally concerning and 

may well affect the quality of patient care [MoPH, 2012; National Statistical Office, 2011]. 

How this situation affects the management, handling and volume of infectious waste is not 

clear without further investigation. 

A cross-sectional survey of IWM situations in hospitals [DoH, 2006]—based on 831 

government hospitals and 300 private hospitals—found that:  

(1) The number of responsible staff (who had graduated at Bachelor level in environmental 

science or engineering) was 52.8% of the total staff dealing with infectious waste.  

(2) Nearly 40% of personnel transporting medical waste in the public sector hospitals and 

14% of personnel in private hospitals did not pass related training programs.  

(3) 87.9% of government hospitals did not use international standard, hazardous waste 

symbols and safe operating instructions.  

(4) 22.2% of the trolleys used to transport infectious waste inside hospital premises were also 

used for other activities leading to possible cross contamination. 

(5) The storage of infectious waste was poor in both public and private hospitals.

  

These data are summarized in more detail below in Table 2.2 [DoH, 2006; the latest update 

available at the time of writing this thesis]. From the data below, and noting the many serious 

issues of concern for SHCPs, it follows that the design of IWMs need to be investigated 

across a number of functional attributes or parameters, including system design, operating 

                                                           
 

3 Technical nurses complete two years of study; professional nurses complete four years of study for their qualification— 
professional nurses including nurse practitioner nursing and midwifery, public health nurses (PHN), anaesthetic nurses, and 
nursing specialist [Bureau of Policy and Strategy, 2009] 
4 The middle region of Thailand, excluding Bangkok. 
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policies and procedures, infectious waste handing methods, and design of waste container 

products and related equipment, to name only a few. 
 

Table 2.2 Infectious waste management situations in Thai hospitals in 2006  
 

Infectious waste management situations 
[source: DoH, 2006, p.36-47] 

Cases of serious concern have been highlighted in Red. 

Type of Hospital 

Government Public 
sector including SHCPs 

(%) 

Private 
sector 
(%) 

(1) The hospital has assigned a responsible person with 
bachelor of science or engineering degrees to deal with 
IWM. 

No 52.8 56.9 

Yes 46.9 43.1 

(2) Infectious waste transport personnel have passed 
related training programs with/without certificate 
according to the regulations of the MoPH. 

No 37.0 14.1 

Yes 63.0 85.9 

(3) Sharps infectious waste is separated from non-sharp 
infectious waste. 

No 2.5 0.0 
Yes 97.5 100.0 

(4) International hazardous symbols or instructions are 
marked on each container/bag. 

No 87.9 67.6 
Yes 12.1 324 

(5) Hospital waste transporter personnel have used 
personal protective equipment correctly while dealing 
with infectious waste. 

No 15.7 6.5 

Yes 84.3 93.5 

(6) Infectious waste and general waste is transported by using the 
same trolley or similar device.  22.2 25.4 

(7) Infectious waste storage areas in the hospital do not have floor 
drainage systems connected with the main water treatment system. 

40.3 30.8 

(8) Infectious waste storage areas lack temperature control systems. 97.3 93.2 

 

Another important finding of this survey is the way in which the quantity of infectious waste 

is classified. According to the Factory Act, B. E. 1992, large quantity waste generators 

produce 1,000 kg or more of waste per month, while small quantity generators (including 

small community hospitals, health care centers or Health Promoting Hospitals, HPH5) 

produce 100 to 1000 kg per month [The Department of Industrial Work, 2010]. 

In Thailand, there are 736 community hospitals of which 687 hospitals are 10 to 60 bed 

hospitals (small to medium community hospitals), and also 9,765 health care centers [Bureau 

of Health Promotion, 2010]—267 community hospitals are located in the NE region 

(approximately 90% of the hospitals are small to medium community hospitals; [MoPH, 

2010]). Health care centers that have adequate potential for supporting health care activities 

are usually promoted to HPH [Bureau of Health Promotion, 2010; WHO, 2000].  

                                                            
5 Health Promoting Hospitals (HPH) are important bases for health promotion activities, and involve a significant number of 
individuals working together on a daily basis. In 1999, the DOH established a policy to create certified health promoting 
hospitals under the administration of the MoPH [Bureau of Health Promotion, 2010]. 
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However, Johannessen, [2000] and the Pruss, et al [1999] have defined SHCPs as facilities 

which have no more than 50 beds, with relatively few resources supporting health care 

activities. Hence, in the context of this study, SHCPs under the control of the MoPH cover 

community hospitals and health promoting hospitals which have a capacity of 10 to 60 beds, 

and produce no more than 1,000 kg of infectious waste per month. In particular, there are 

three main ways in which hospital waste is disposed of in Thailand, namely: 

(1) 50% of medical waste from hospitals (under the MoPH) is disposed of by private 

companies.  

(2) 30% of medical waste is destroyed by on-site incinerators. 

(3) The remaining 20% of medical waste is managed by local authorities and incinerated or 

dumped in landfill, often with consequential environmental pollution [DoH & DoPC, 2008]. 

Hansakul, et al [2010] and Visvanathan [2006] have also reported some relevant information 

on how the private waste transportation companies operate, namely:  

(1) Separation of infectious waste is poorly managed in general.  

(2) Vehicles used for infectious waste transportation are not standardized in relation to the 

international standard, i.e., as prescribed by the WHO. 

(3) Infectious waste storage areas are often lacking temperature control systems and need 

more design inputs and construction features (recall the 97.3% figure in Table 2.2, above).  

(4) Participants involved in handling infectious waste, especially unskilled employees of 

health care facilities and private contractors, lack awareness of and proper use of personal 

protection equipment thus leading to serious health hazards. 

From the above findings, it follows that many IWMs in Thailand are facing serious health 

care challenges especially in the case of small health care providers. The main functional 

parameters or attributes of existing IWMs, in the context of international and Thai 

organizations, will now be considered. 

 
2.3 Infectious Waste Management Systems (IWMs) 
 
The state of IWMs existing in health care establishments is clearly of continuing serious 

concern. As shown in Table 2.3 below, there is strong evidence for the potential transmission 

of infections via poor design and management of IWMs as well as pollution of the 

environment—this is compounded by the well-known limited financial and personnel 

resources of SHCPs in NE Thailand [Wiriwutikorn, 2009]. 
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Table 2.3 Examples of infection caused by exposure to health care waste, causative 
organisms, and transmission vehicles [Pruss, et al, 1999, p.21] 

Type of infection Examples of causative organisms Transmission vehicles 
Gastroenteric infections Enterobacteria, e.g. Salmonella, Shigella spp.; 

Vibrio Cholera; Helminthes 
Faeces and/or vomit 

Respiratory infections Mycobacterium Tuberculosis; Measles Virus; 
Streptococcus Pneumonia 

Inhaled secretions; saliva 

Ocular infection Herpesvirus Eye secretions 
Genital infections Neisseria Gonorrhea; Herpes Virus Genital secretions 
Skin infections Streptococcus spp. Pus 
Anthrax Bacillus Anthracis Skin secretions 
Meningitis Neisseria Meningitidis Cerebrospinal fluid 
Acquired 
immunodeficiency 
syndrome (AIDS) 

Human Immunodeficiency Virus (HIV) Blood, sexual secretions 

Haemorrhagic fevers Junín, Lassa, Ebola, and Marburg Viruses All bloody products and 
secretions 

Septicaemia Staphylococcus spp. Blood 
Bacteraemia Coagulase-negative Staphylococcus spp.; 

Staphylococcus Aureus; Enterobacter, 
Enterococcus, Klebsiella 

 

Candidaemia Candida Albicans Blood 
Viral hepatitis A Hepatitis A Virus Faeces 
Viral hepatitis B and C Hepatitis B and C Viruses Blood and body fluids 

 

Once more, the data in Table 2.3 provide ample evidence of the importance of the proper 

design, resourcing, and management of infection waste systems. To continue, a preliminary 

conceptual model for an IWMS may be interpreted and summarized from the literature as 

shown in Figure 2.3 below [after Garvin, 1995; EPA, et al, 1991; European commission, 

2003].  

This figure suggests that a conceptual model of an IWMS involves at least five functional 

elements or parameters6 (subject to further investigations as reported in Chapter 3 and 4 of 

the thesis). Firstly, the planning and design of an IWM system should consider a macro-view 

of the system as a whole consistent with a formal design process [as in Lewis & Bonollo, 

2002]. Secondly, as per item 2 in Figure 2.3, suitable policies and administrative procedures 

should be developed—this includes making purchasing decisions on medical products and 

equipments, specifying international standard waste category definitions and the setting up of 

an infection control committee, or similar group, for the small health care provider [Garvin, 

1995; EPA, et al, 1991].  

 

                                                            
6 As used in this thesis, the term parameter is taken to mean set of attributes, facts, activities or objects, where these objects 
are the interconnected components of a system as a complex whole [Hall, 1962; Klimek & Bonollo, 2011]. 
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Possible benchmarking with 
other organizations 

 

 

 

 

 

 

 

 

 

 

Figure 2.3 Preliminary conceptual model of an IWM system  
[As interpreted by the writer from the literature; after Garvin, 1995; EPA, et al, 1991; 

European commission, 2003] 
 

In a similar fashion, the WHO [2004] has also proposed a simple model of an IWMS for 

health care facilities which starts with firstly developing a waste management plan (or design) 

based on an assessment of the current situation. Then follows the development of individual 

departmental procedures detailing information on how infectious waste items should be 

handled in each department (refer item 3 in Figure 2.3). Since medical practitioners and their 

patients are the primary generators of infectious waste; it was recommended that they should 

be properly informed about practical medical waste handling and waste disposal methods in 

the work place (item 4), including the purchasing of the correct type of waste containment 

equipment and products [The Council of State Governments, 1992; Pruss, et al, 1999]. 

Interestingly, item 5, periodic monitoring and periodic review has also been mentioned [ibid]. 

The planning and design of an IWMS will now be considered in more detail. 

2.3.1 Planning and design of an IWMS  

In general, there is appears to be no strict pattern or process for developing the design of an 

infectious waste management system (IWMS) for small health care providers. However, as 

implied in the literature, it reasonable to propose that developing an IWMS should have two 

major parts, namely: a status phase—in keeping with the initial briefing and task clarification 

phase of the design process—and a planning phase, in keeping with the concept generation, 

concept evaluation and refinement and detailed design phases of the design process [Lewis & 

Bonollo, 2002]. 

(1) Planning and design of IWMS 

(2) Policies and administrative procedures  

(3) Individual departmental procedures 

(4) Medical waste treatment & disposal methods
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The overall purpose being to conceptualize, detail and communicate the key elements of an 

IWMS [European commission, 2003; Garvin, 1995; The Council of State Governments, 

1992]. Important system parameter elements, or constituent variables7, include the formal 

task of identifying the mission and objectives of the organization and deciding on the 

allocation of resources in order to achieve the organization’s objectives [Hellriegel & Slocum, 

1992].  

At an operational level, the WHO [2002] has recommended six steps in the development of a 

health care infectious waste management system as follows: (1) designate a responsible 

person(s), (2) conduct a waste management survey and collate suggestions received, (3) 

recommend hospital waste management improvements and prepare a set of arrangements for 

their implementation, (4) draft the waste management plan, (5) approve the plan and start 

implementation, and (6) review the plan. It follows that the first two steps are consistent with 

the status phase and the remaining steps are in keeping with the planning phase leading to 

possible implementation—this approach is similar to that suggested in the European 

Commission guidelines [2003].  

  

   

 

 

 

 

Figure 2.4 IWMS design process [after European commission, 2003] 
 

The IWMS design process appears to run in cycles as an interactive procedure breaking down 

into general considerations in a status phase, followed by a planning phase (including a 

parallel consultation process), and a final implementation and system revision phase, as 

shown, with little detail, in Figure 2.4 above [after European commission, 2003]. 

The above planning and design methods would normally also involve service design 

strategies for SHCPs [Cabinet Office, 2004; Design Council, 2012]. This follows since small 

                                                            
7A constituent variable may be interpreted as a component part or sub-element of a parameter [Klimek & Bonollo, 2011]. 

General considerations and background 

Status phase 

Planning phase 

Implementation phase 

Consultation Consultation [ ] 
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health care providers provide health services and other related activities. Service design 

focuses mainly on identifying organizational problems and also formulating ideas and 

strategies for improving efficiency and sustainability. Service design may also be interpreted 

as developing a number of correlated service functions—in relation to specific system objects 

or parameters and related constituent variables—in an overall systems design context.  

Understandably, a systems design approach or strategy would normally include team 

members drawn from a multidisciplinary background [Kendall & Kendall, 1998]—however, 

this may difficult to achieve, depending on budgetary and personnel resources available, 

where staff may have a number of duties to attend to apart from their main job responsibilities 

[European commission, 2003; Garvin, 1995]. Although outside the scope of this thesis, 

service design is an iterative process of developing management concepts until they are ready 

for implementation [Technology Strategy Board & Design Council, 2012; Glushko, 2010].  

2.3.2 Policies and administrative procedures  

Policies and administration issues, which include the analysis and evaluation of the operating 

conditions of an IWMS, are clearly very important aspects for the proper design and 

functioning of an IWMS [Garvin, 1995]. 

2.3.2.1 Policies and roles of system administrators 

System administrators (e.g., as represented by hospital Infection Control Committees, and 

Environmental Committees)—who have authority to manage and allocate significant 

resources to the system—play a key role in establishing and maintaining the IWMS integrity 

and viability [Garvin, 1995; Pruss, et al, 1999; Ayliffe, et al, 1990]. The responsibilities of 

these committees include the provision of suitable definitions for infectious waste, making 

decisions on the purchasing of medical products and equipment, and selecting appropriate 

operating procedures, as well as conducting staff training programs. As illustrated in Figure 

2.5 below, both committees usually have to develop a framework of policies and 

administrative procedures (clearly an important parameter) according to the design of a 

particular IWMS [Garvin, 1995; Studnicki, 1992].  
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Concerned with all functional parameters and 
variables, internal and external conditions, and 

developing the system design 

 

 

 

 

 

 

 

 

 
Figure 2.5 Graphic illustration of policies and administrative procedures for an IWMS  

[After Garvin, 1995] 
 

In addition, a relevant aspect of an IWM policy is to cope with the stress of possible periodic 

changes in internal and external financial and staffing conditions [Schlepp, 1988;  WHO, 

2005]. Senior management should be confident that the organization’s policies relating to 

achievement of hospital’s objectives are consistent, and ensure that not only the purpose of 

the IWMS is clear to staff, but that policies regarding how the organization complies with all 

infectious waste management regulations are well understood [Bureau of Policy and Strategy, 

2009]. Finally, one of the main difficulties of an IWMS is the implementation of appropriate 

staffing levels, mindful of scarce resources and the cost of all IWMS activities [University of 

Vermont, 2004; Cole, 2000; WHO, 2002; 2006]. 

2.3.2.2 Definitions for classifying infectious waste 

According to various published reports, the definitions of infectious waste are inadequate 

[Cole, 2000; WHO, 2005; 3RKH8, 2008; Salkin, et al, 2000], and currently lack systematic 

assessment. As noted, “Health care waste” refers to the total waste from a health care 

establishment or hospital, and this includes many different kinds, including general waste and 

special waste. The latter consist of different subcategories, e.g., infectious, pharmaceutical, 

heavy metal, and radioactive waste [Johannessen, et al, 2000]. These definitions directly 

impact on the categorization and estimate of the amount of infectious waste, and also increase 

the costs of waste disposal methods [Royal College of Nursing, 2007, EPA, et al, 1991]. 

                                                            
8 3R Knowledge Hub (3RKH), 2008, 3R in Asia: a Gap Analysis in Selected Asian Countries, Asian Institute of Technology 
(AIT), Thailand 
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These definitions are essential in order to form appropriate policies and regulations for an 

IWMS [Studnicki, 1992; Australian & New Zealand Clinical Waste Management Industry 

Group; Waste Management Association of Australia, 2007]. Another important consideration 

is that these definitions need to be clear and appeal to the rationality of IWMS personnel. 

From a waste generator’s perspective (e.g., a small health care provider), greater clarity and 

consistency about the classification of infectious and other medical wastes may well eliminate 

some of the current confusion over the proper treatment of these wastes [European 

Commission Environment DG, 2003].  

Relatedly, according to the Pruss, et al [1999] infectious waste may be defined generally as 

materials discarded from health care activities which have the potential for transmitting 

infectious agents to humans. This includes items discarded from the diagnosis, treatment and 

prevention of disease, items contaminated with blood or body fluids as well as waste from 

infection isolation wards. Garvin [1995] and the EPA, et al [1991] have similarly described 

infectious waste items as the waste presumed to contain infectious agents from laboratory 

cultures, isolation wards, tissues, and materials contaminated with infected agents.  

In the absence of more complete definitions for infectious waste, international agencies have 

defined this waste by using different criteria. For example, the University of California at 

Santa Barbara (UCSB) has defined infectious waste as: 

“Medical waste includes biohazard waste, sharps waste and waste which is generated or 

produced as a result of diagnosis, treatment, or immunization of human beings or animals, in 

research pertaining thereto, or in the production or biological testing” [UCSB, 2009]. 

Similarly, the Thai Ministry of Public Health has described infectious waste as follows:  

“The waste that may contain pathogens in sufficient concentration to cause disease which can 

be divided into four categories as follows; (1) body parts or carcasses of human and animals 

from surgery, autopsies and research, (2) contaminated sharps, (3) discarded materials 

contaminated with blood, blood components, body fluids from humans or animals, (4) waste 

from wards as specified by the MoPH” [Wiriwutikorn, 2009]. 

Mindful of the above definitions, it is reasonable to describe infectious waste generally as 

liquid or solid waste (sharps or non-sharps) that is contaminated—or which is reasonably 

expected to be contaminated—by blood or other potentially infectious materials that contain 

pathogens in sufficient quantity or of sufficient virulence to cause infectious diseases. 
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2.3.3 Individual departmental procedures  

Sensibly, as a primary goal in the medical services industry (which includes infectious waste 

management) individual departmental procedures for SHCPs should aim to prevent 

occupational exposure to infectious agents. All departments should have specific, documented 

procedures that identify relevant departmental jobs or tasks. These procedures should be 

arrived at by IWM committees in consultation with departmental staff [Garvin, 1995; U.S. 

Congress, Office of Technology Assessment, 1998]. Proper training should be also provided 

to individuals handling infectious waste, including training in segregation and packaging 

methods, and storage and transport (on and off hospital premises) as discussed in more detail 

hereunder. 

2.3.3.1 Segregation and packaging of infectious waste 

Segregation is the starting point in the waste handling process which affects the amount of 

waste and type of treatment required [The Council of State Governments, 1992]. As 

foreshadowed, segregation may be divided into two major groups, namely, sharps and non-

sharps according to the physical characteristics of the waste. As indicated in Figure 2.6 

below, sharps are items that could cause cuts or puncture wounds, including all kinds of 

needles, scalpels and other dangerous blades or instruments, infusion sets, saws, and broken 

glass. Clearly, sharps items are highly hazardous health care waste [DoH, 2006; Pruss, et al, 

1999; WHO, 2002; 2006].  

The EPA [1991] and Hesperian Foundation [2005] have recommended some primary steps in 

the segregation of infectious waste, namely: (1) Segregate waste at the point of generation; (2) 

separate waste which has multiple hazards, separate management and treatment; (3) use 

distinctive, clearly marked containers or plastic bags; (4), and use standard biological hazard 

symbols on all containers, as appropriate—these steps are illustrated in detail in Figure 2.6 

below. (Note that the classification system outlined in Figure 2.6 is similar to, but more 

comprehensive than, that included in the IWMS model shown earlier in Figure 2.2). However, 

the trends in infectious waste disposal methods have changed according to several factors as 

will be described later in Chapter 2.3.4, Treatment and disposal methods. 

 

 

 

 

 



24 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.6 Practical classification of hospital waste and methods of treatment  
[After Pruss, et al, 1999] 

 

In relation to the packaging of infectious waste, the following international colour codes in 

Table 2.4 below are of interest. Notably, the codes shown have not been currently and widely 

adopted in Thailand. However, the Hesperian Foundation [2005] has suggested a simple 

colour coding procedures for SHCPs which comply with all local and Thai national laws on 

health care waste management. That is, Black is to be used for general non-hazardous waste, 

and only Red and Yellow colour codes should be used to represent all infectious waste 

packaging and containers, in keeping with the Public Health Act, B. E. 1992 [DoH, 2006].  
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This can lead to confusion amongst staff that handle infectious waste and, consequently, skills 

training in the application of these colour codes is urgently needed [Johannessen, et al, 2000] 

as part of developing improved IWMs. 

 
Table 2.4 International waste packaging and color-coding chart  

[Royal Collage of Nurse, 2007] 
 

Color Description 

Yellow stream Infectious waste which requires disposal by incineration. 
Orange stream Infectious waste which may be treated to render it safe prior to disposal or 

alternatively can be incinerated. 
Purple stream Cytotoxic and cytostatic waste which must be incinerated in a permitted or 

licensed facility.   
Yellow/black stream Offensive/ hygiene waste which may be land filled in a permitted or licensed 

site.   
Black stream Domestic waste which does not contain infectious waste materials, sharps or 

medical products and may be land filled in a permitted or licensed site. 
Recyclable components should be removed through segregation. Clear or 
opaque receptacles can also be used for domestic waste.  

 

2.3.3.2 Storage of infectious waste 

Infectious waste collected from waste bins at points of generation should be routinely emptied 

and immediately transported to secure infectious waste main storage locations that restrict 

access to unauthorized persons [Eberle, et al, 2009; EPA, et al, 1991]. The location of 

infectious waste storage facilities can be detailed in the form of maps in the development or 

design phase of an IWMS. Health care waste transportation time-tables and routes (for use 

inside premises) should also be described and distributed to waste handling personnel [Pruss, 

et al, 1999].  

 

Eberle, et al [2009], the Council of State Governments [1992] and the Department of 

Rehabilitation and Correction [2008] have recommended specific conditions for infectious 

waste storage as follows:  

(1) Storage of infectious waste should be located at or near the treatment sites, or at easy 

loading points if the waste has to be transported off-site.  

(2) The surface of materials on which infectious waste is located, such as on floor surfaces, 

should be durable, easily cleanable, impermeable to liquids (e.g. ceramic tiles).  

(3) Floor drainage systems should be connected with approved waste water treatment 

facilities in hospitals. 
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(4) For security reasons, access to storage areas should be strictly controlled; (5) all storage 

areas should be well secured against vermin and other vectors; (6) international standard bio-

hazard symbols and warning signs must be posted to main doors and gates leading to the 

storage areas.  

 
Additionally, freezers or refrigerators are needed for some storage areas such as laboratories. 

Infectious waste needs to be transported before it begins to smell bad and spread infection as 

it decomposes. Granuzzo [1999] has also stressed that infectious waste must not be stored in 

the same refrigerators, freezers or other storage areas with medications, supplies or food. 

Infectious waste should not be stored longer than 48 hours in order to prevent colonization by 

infectious agents [Eberle, et al, 2009; Hesperian Foundation, 2005].  

Importantly, to ensure that infectious waste is not stored longer than specified in the IWMS 

the waste should be collected frequently [Pruss, et al, 1999]. A study of twelve hospitals 

under the MoPH in NE Thailand in 2010 found that infectious waste storage areas in hospital 

buildings were substandard; there was no temperature control and areas were located close to 

public facilities [Hansakul, et al, 2010]. Furthermore, in the general hospitals case (and not 

specific to SHCPs) private contractor waste handling workers did not follow agreed schedules 

and methods for collecting infectious waste, which became fermented and released odious 

smells [DoH, 2006; Padungsupasai & Tusjun, 2008; Hansakul, et al, 2010]. 

Similarly, Sangtunshai [2004] has claimed that private and public sector employees had 

inadequate skills for handling infectious waste, and public sectors officers were not qualified 

according to the ministerial regulations. These are clearly serious limitations as far as waste 

management operation in SHCPs are concerned. 

2.3.3.3 Staff training 

IWM training programs are clearly an essential requirement for all employees involved in 

these systems. Health care facilities should provide training programs appropriate to the 

responsibilities of employees and their type of work—for example, for laboratory, nursing, 

and environmental services staff—as well as education of the public [EPA, et al, 1991; 

Garvin, 1995]. Training programs (e.g., see Table 2.5, below) should be regularly updated and 

accessible with appropriate levels for all staff and should be developed in consultation with 

colleagues so as to best meet the needs of all concerned [Shaner & McRae, 1999; Royal 

Collage of Nursing, 2007].  
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In addition, public education and awareness of the hazards of handling and disposal of 

infectious waste is also a very important. The World Bank Group has recommended 

appropriate training tools, or strategies, which can be applied generally for successful 

communication of health care waste management issues, as shown in Table 2.5, below. 

 
Table 2.5 Tools for public training about infectious waste 

[World Bank Group: Strategic planning guide for municipal solid waste management; 2010] 
 

Low cost tools Medium cost tools 
(1) Mass-education such as 
     -articles in newspapers 
     -news releases 
     -speeches 
     -guest appearances in radio program 
     -public service announcements 
(2) Guest Lectures for 
     -schools 
     -universities 
     -clubs   
     -interest groups 
     -public events 
(3) Simple internet site 
(4) Poster contents and exhibitions 
(5) Workforce courtesy training 
(6) House to house visit by (voluntary) 
awareness workers 
(7) street plays 
(8) Neighborhood committees for information 
and awareness building regarding public 
health, and environment 

(1) In-depth web page 
(2) Establishing a public complaints unit 
(3) “Waste telephone” information service 
(4) Information documents 
     -newsletters 
     -flyers 
     -posters 
     -facts sheets 
     -briefing papers 
     -press kits 
     -school resource packs 
(5) Events such as 
     -Press conferences 
     -pilot project opening 
     -education events 
     -award ceremonies 
     -specific local workshops 
     -public information evening 
(6) Community involvement projects such as 
     -promotion of district cleansing days 
     -recycling pilot projects 
     -ecological enhancement pilot projects 
     -separate and collection weeks 
     -best-kept street competitions 
     -children/youth groups projects 
 (7) Audio-visual aids such as 
     -training videos for workforce 
     -information videos for the community 
     -slide shows 
(8) Improve appearance of workforce 
     -laundry service for waste worker uniforms 
     -regular cleaning for waste collection vehicles 
     -supply gloves, etc. 
(9) Eco-awards schemes  

 

The training programs detailed in IWMs should be activated when new employees are hired, 

and whenever IWM practices are changed or updated [EPA, et al, 1991]. Moreover, the 

minimum training in IWM practices should cover an explanation and discussion of the 

following aspects; (1) epistemology and symptoms of blood borne diseases; (2) modes of 

transmission of blood borne pathogens; (3) recognition and details of work assignments (e.g., 

waste segregation, transportation and treatment, etc.); (4) emergency responses to IWM 
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procedures; (5) basics of selection and use of personal protective equipment (PPE), and (6) 

post-exposure incidents and follow-up reporting procedures [Granuzzo, 1999].  

However, few empirical studies have been detected in the literature regarding staff training in 

SHCPs in North Eastern Thailand. Hence, onsite field work investigations appear necessary 

as will be discussed further in the overall findings of this survey. 

2.3.4 Medical waste treatment and disposal methods  

Affordable treatment and disposal methods fall into three categories, namely, thermal (e.g., 

sterilization and incineration), chemical and containment processes which should always be 

driven so as to minimize current health and environmental impacts. Reportedly, Hospital 

executives should decide on appropriate and sustainable infectious waste treatment and 

disposal methods, mindful of safety and economic factor [EPA, et al, 1991; Johannessen, 

2000; Pruss, et al, 1999; WHO, 2005].  

A basic principle of treatment and disposal is to ensure that all infectious waste can safely be 

conveyed to particularly treatment and disposal locations so as to reduce or eliminate the 

potential for causing diseases [EPA, et al, 1991]. The WHO [2005] has published a decision 

making guide for small quantity waste generators with suggested key pre-assessment 

factors/conditions as indicated in Table 2.6 below. Disturbingly, the WHO [2005] has 

reported that—for developing countries such as parts of Africa—there are no specific patterns 

or options of local infectious waste treatment and disposal methods, and this also appears to 

be the case in NE Thailand.  

 
Table 2.6 Pre-assessment for selecting treatment and disposal options [WHO, 2005] 

 
Key no. Pre-assessment options/conditions for selecting treatment and disposal methods  
(1) The quantity of healthcare waste produced daily 
(2) Availability of appropriate sites for treatment and disposal (e.g. space inside premises, distance 

from nearby communities) 
(3) Possibility of treatment and disposal in a central facility or a hospital (which has an incinerator) 

within reasonable distance  
(4) Levels of rainfall and ground water ( in the case of burial pits so as to act as precautions against 

flooding) 
(5) Availability of reliable transportation 
(6) An overview of options used in the country 
(7) Availability of national legislations 
(8) Availability of national plan and policies of healthcare waste management 
(9) Availability of environmental regulations 
(10) Availability of equipment and manufacturers in the country or region  
(11) Social acceptance of treatment and disposal methods and sites 
(12) Availability of resources (e.g. human, financial, materials) 
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Selection criteria for on-site and off-site infectious waste disposal should include: (1) a 

reasonable distance from the health care facility to the disposal site, (2) availability of reliable 

vehicle and road infrastructure, and (3) the quantity of daily waste should be sufficient to 

justify transport costs [WHO, 2006]. Investment and technological support for less polluting 

technologies will still be required, especially in developing countries, including more 

effective central treatment and disposal facilities or small treatment plants [Cole, 2000; DoH 

& DoPC, 2008].  

Phulpon, et al [2006] have indicated that installing incinerators in hospitals (including 

SHCPs) is the most appropriate waste disposal option based on temperature control 

parameters of 620̊ - 650 degrees Celsius. The related hospital expenditure is estimated to be 

about 37,000 Baht per month (about AUD 1,200). In comparison, the hiring of private 

contractors to dispose of the waste would cost slightly more at about 40,000 Baht per month. 

However, some obstacles could be involved with incineration of waste such as limited worker 

skills, the workload of hospital staff, and possible toxic ash and combustion residues. Formal 

Environmental Impact Assessment (EIA) may also be required in the use of incinerators for 

waste disposal. These are serious issues not clearly described in the literature concerning the 

conceptual structure of IWMs for SHCPs. 

2.3.5 Monitoring and periodic review 

The purpose of monitoring is to establish a systematic evaluation of the performance of IWMs 

to ensure that they comply with local and national regulations. Infection Control Committees 

and related authorities should be informed if an IWMS is working effectively or not—the 

system should be well-defined in terms of structure and content [Garvin, 1995; University of 

Vermont, 2004]. In general, the monitoring devices noted in the literature may be described 

with regards to, for example, risk management (RM), quality assurance (QA), environmental 

management system audit (EMS), or other suitable recording and reporting procedures. Data 

bases should be compiled to guide corrective action and improvement of an IWMS.  

Risk Management is the commonly used process for identifying, evaluating and minimizing 

the risk associated with the operations and activities of an organization—by means of 

correction, prevention and other supporting procedures [University of Vermont, 2004]. In 

order to monitor achievement of IWM objectives, Infection Control Committees should 

construct measurable targets and performance indicators as listed, for illustration purposes, in 

Table 2.7. 
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Table 2.7 Illustration of a RM monitoring system with performance indicators 
[European Commission Environment DG, 2003, p.37] 

 
Objective Measurable targets Measurable indicators Measures Pre-conditions 

Reducing 
the use of 
landfill 
 

Year2006: 
The amount of 
BMW* going to 
landfill must be 
reduced to 75% of the 
total amount by 
weight of that 
generated in 1995 
Year 2009: 
Must be reduced to 
50% 
Year: 2016 
Must be reduced to 
35% 

Every year: the amount of 
landfill is monitored and 
forecasts are prepared in 
order to evaluate the 
ability to meet the targets 
Year 2004: treatment 
facilities are established to 
parallel to gradual 
development of separate 
collection schemes for 
different types of waste 
 
 

Year 2002: (a) 
approve the 
legislative 
framework in 
order to secure the 
individual 
separation of 
BMW 
(b) increase the 
taxes on waste 
that goes to 
landfill by 20% 
each year 

Year 2001-2002: 
conduct a 
baseline study on 
relevant treatment 
methods 
 
 

*BMW denotes biodegradable municipal waste  

 

Whether such a monitoring procedure is used in SHCPs in NE Thailand is not clear from the 

literature; this aspect will be revisited in discussing the field work results reported later in this 

thesis. 

 
2.4 Medical Waste Handling Equipment and Products 
 
Needless to say, infectious waste handling equipment and products should be used to protect 

and encourage the effectiveness of IWMs in SHCPs. In this domain, equipment and products 

may be categorized into two major types, namely: (1) personal protective equipment, (2) 

collecting containers/equipment and transporting equipment. It is also imperative that health 

care administrators ensure that the purchases of medical products are suitable for all staff skill 

levels, especially in SHCPs.  

2.4.1 Personal protective equipment (PPE) 

PPE provides prevention from injuries and exposure from potential infectious agents. This 

includes gloves, protective eyewear, masks and respirators, aprons, gowns, boots and shoe 

covers, ear plugs and hair caps [WHO, 2004]. Notably, education and training in the use PPE 

is a key recommendation of the Technical Working Group of the Basel Convention [Shaner & 

McRae, 1999].  

The WHO [2004] has suggested five guidelines for PPE, namely: (1) PPE should selected in 

accordance with the risks of exposure, (2) avoid any contact with contaminated or used PPE 

and surfaces, (3) used PPE should be properly discarded in appropriate disposal bags or 
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containers as per the policy of the hospital, (4) PPE should not be shared between workers, 

and (5) staff need to change PPE and wash their hands every time after finishing each waste 

handling assignment.  Industrial boots and heavy duty gloves are important for waste handling 

workers, especially for protection from needles and other sharps items. Needle stick and 

sharps injuries are the major source of infection in developing countries [Eberle, et al, 2009; 

WHO, 2006]. Separation of sharp items in unsuitable bags or containers might lead to serious 

dangers to participants [Pruss, et al, 1999].  

In general, protective gloves for waste handlers are the most commonly used PPE in 

developing countries. Program for Appropriate Technology in Health (PATH) [2005] has 

recommended basic performance specifications for protective gloves including: (1) durable, 

reusable designs that are able to withstand periodic disinfection, (2) available in sizes 

appropriate for all staff, (3) preventing contact with pathogens contained in health care waste, 

and (4) made from puncture-resistant materials to protect against from sharp items (PVC 

material is not recommended for burning or incineration).  

It is worth noting that the National Health Service (NHS) [2005] has reported that natural 

rubber latex (NRL) is hazardous to health since the proteins naturally present in NRL—

ingested either through direct contact with the skin or inhalation of powder from powdered 

latex gloves—can result in serious allergies (1 to 6% of the general population are apparently 

sensitive to NRL and should be made aware of these dangers). Supervisors should be notified 

whenever PPE seems to be inadequate or is no longer in good condition [WHO, 2004; 

University of Vermont, 2004]. Similarly, the Occupational Safety and Health Administration 

(OSHA) has issued helpful guidelines on “Personal Protective Equipment” [OSHA, 2003]. 

Again, it is not clear if these are being followed adequately in SHCPs in NE Thailand 

2.4.2 Collecting and transporting equipment 

The equipment required for correctly managing infectious waste in health care facilities can 

be categorized into that used at the point of waste generation, and equipment used on-site for 

the intermediate and central storage of waste [Eberle, et al, 2009; WHO, 2002]. Used 

Equipment or products employed at the point of generation are needed to temporarily collect 

and store infectious waste—these include plastic bags and bin liners, bins and sharps 

containers.  

As suggested in Table 2.8, below, packaging materials should be selected according to proper 

treatment and disposal methods—as recommended by Johannessen, et al [2000] in their 
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publication “Health Care Waste Management Guidance Note”. Bins and containers should be 

colour-coded and identified according to their intended use [Eberle, et al, 2009; EPA, et al, 

1991; NHMRC, 19999]. Plastic bags or plastic bin liners should be made of plastic 

sufficiently thick to prevent rapture and protect infectious waste carriers from possible 

contamination or injuries during their work. Use of many types of containers can lead to 

confusion and can discourage personnel from properly designating various types of wastes 

[The Council of State Governments, 1992].  

 
Table 2.8 Collecting and transporting equipment recommended for hazardous waste and 

related types of treatment [Johannessen, et al, 2000] 
 

 Landfill Incineration Autoclave Microwave Chemical 
disinfection 

Municipal solid 
waste 

Bags (coloured 
black) and 
containers 

Bags (black) and 
containers 

N/A* N/A N/A 

Special 
healthcare 
waste including 
sharps 

Sealed containers containers Containers 
with holes  

Containers 
with holes 

Containers 
with holes 

Pathological 
waste 

Non-transparent 
bags, heavy duty 
(coloured  red) 

Non-transparent bags, 
heavy duty (coloured 
red) 

N/A N/A N/A 

Other 
potentially 
infectious waste  

Coloured bags/ 
containers 
(yellow) 

Coloured bags (often 
yellow) 

Coloured 
bags 
(yellow) 

Coloured bags 
(yellow) 

Coloured 
bags 
(yellow) 

Hazardous 
chemicals 

Containers 
(liquids)  bags 
(solids) 

Containers (liquids)  
bags (solids) 

N/A N/A N/A 

Pharmaceutical 
waste 

Coloured bag/ 
containers 

Coloured bag/ 
containers 

N/A N/A N/A 

Radioactive 
waste 
 

Special treatment 
required 

Special treatment 
required 
 

N/A N/A N/A 

N/A denotes not applicable 

 

The Council of State Governments [1992] has recommended that glass containers should not 

be used for waste transportation. In developing countries, however, the use of discarded glass, 

hard plastic juice or water bottles are generally used as containers for collecting sharps items. 

Properly designed sharps containers are critical for ensuring the occupational health and 

safety of staff. Sharps boxes must be puncture-resistant, easy to seal and transport, and 

labelled with proper identification for purpose of tracking and disposal [Hesperian 

                                                            
9 National Health and Medical Research Council (NHMRC), 1999, ‘National Guidelines for Waste Management in  the 
Health Care Industry’, viewed 2009, http://www.nhmrc.gov.au/_files_nhmrc/publications/attachments/eh11.pdf 
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Foundation, 2005]. In regards to the transportation of waste within hospital premises, wheeled 

trolleys, containers or carts should be not used for any other purpose [EPA, et al, 1991; Pruss, 

et al, 1999]. The latter have also proposed useful specifications for dedicated waste 

transportation vehicles.  

Finally, IWMS issues related to cultural factors are outlined hereunder. Unfortunately, as is 

known, many types of substandard, recycled products are often used for collecting infectious 

waste in SHCPs. In this regard, the writer has personally observed the widespread use of such 

containers and related practices during his visits to various SHCPs; some notable examples 

are given in Appendix F. 

 
2.5 Cultural and Social Views 
 
The cultural and social views of professionals (including doctors, nurses and other related 

staff) may reasonably be expected to influence the design of IWMs for SHCPs in NE 

Thailand [Henley & Schott, 1999; Johannessen, et al, 2000]. In general, it appears that an 

understanding of Thai Culture is an important variable affecting the design of IWMs for 

SHCPs. Thai culture has unique characteristics as described in the book “Culture, 

Communication and Nursing” [Burnard & Gill, 2008]. This culture is synonymous with a 

collectivist society where people are born and raised within families with a strong sense of 

collective identity and responsibility for other people—in other words, family is often more 

important than any single family member. Ideally, collaboration in health care establishments 

is usually defined as being non-hierarchal. However, in general, this is not usually the case in 

NE Thailand.  

Roles in health care facilities all over the world have been changed by developments in areas 

such as new technologies, politics, economic pressures, and increasing demand for services, 

especially nursing roles. Hence, a high level of stress may be created between professional 

doctors, nurses and other staff in high workload environments [Coombs, 2004; Raeve, 2002]. 

Consequently, work related stress is one of the most common types of workplace health 

problems [NHS, 2005]. This may have negative effects on the performance of IWMs staff in 

SHCPs in NE Thailand.  

Analysis of health workers’ problems is complex due to the roles and relations that exist 

between different component parts of the organization. As hinted at above, the hierarchal 

atmosphere in SHCPs in Thailand is well known. Medical doctors have senior status and 
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questioning or challenging from lower levels of staff seldom occurs. This is also in keeping 

with the Buddhist traditions in which to be quiet and thoughtful of others, especially seniors, 

are important values [Burnard & Gill, 2008; Nisbett, 2003].  

Moreover, there are significant differences in financial status between doctors and lower-level 

staff, particularly unskilled workers who do not have many opportunities for career 

development or pensions after retirement [Pagaiya & Noree, 2009; Hongoro & Normand, 

2006]. Consequently, the stress possibly resulting from inequity in health care staff ranks may 

manifest itself in various ways [NHS, 2005]. Some contributing work environment factors 

have been summarized in general by Rodriguez-Carballeira, et al [2010], as shown in Table 

2.9 below. It is not clear if the negative work place conditions listed in this Table apply to 

SHCPs in NE Thailand. However, this is an area which may affect the operation and 

development of an IWMS as discussed later in Chapter 4.  

 
Table 2.9 Classification of psychological abuse in the workplace 

[Rodriguez-Carballeira, et al, 2010, p.302] 
 

Type Nature Categories 
Indirect 
 

Work 
Context 
 
 
 

1. Isolation: Restricting the worker’s interaction with his or her co-workers and/or 
physical separating him or her from them, seeking his or her marginalization or 
exclusion. 
2. Control and manipulation of information: selecting and manipulating the 
information received by the worker, lying to him or her, and stemming or interfering 
with the information that the worker transmits. 
3. Control-abuse of working conditions: intervening or acting negligently in the 
work environment and working conditions in order to upset the worker as he or she 
attempts to perform his or her tasks, or to put his or her health at risk. 

Direct 
 

Emotion 4. Emotional abuse: offensive actions and expressions aimed especially at attacking, 
injuring and sneering at worker’s feeling and emotions. 

Cognition 5.Professional discredit and denigration: discrediting and denigrating the worker’s 
professional reputation and standing, belittling his or her knowledge, experience, 
efforts, performance, etc. 

Behavior 6. Devaluation of the role in the workplace: undervaluing the importance of the role 
of the worker, unjustifiably relieving the worker of his or her responsibilities or 
assigning the worker tasks that are useless, impossible or clearly inferior to his 
category in the organization 

 

A summary of the findings of the literature search and task clarification is given hereunder: 
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2.6 Summary of Findings 
 
The key findings of this survey and task clarification, which emphasize on the need for further 

research, are summarized below in keeping with the main areas listed earlier in Figure 2.1 

(recalled below for ease of reference). 

 

 

  

 

 

 

  

 

 

 

 
Figure 2.1: Graphic outline of the literature survey and task clarification 

 
2.6.1 Infectious waste management in Thailand  

(1) Many useful recommendations for the design and operation of IWMs at a macro or 

systems level have been identified in the reports and papers reviewed. However, it is not clear 

if these recommendations are being widely applied in SHCPs in NE Thailand, especially as 

no related empirical studies have been detected in the literature with reference to the design of 

IWMs. As an overall finding, more research, in the form of field studies and empirical data 

analysis, is urgently required in order to clarify the desirable parameters and constituent 

variables of IWMs in this SHCP context. 

(2) It is found that IWMs for SHCPs in NE Thailand do not appear to be well developed from 

both a design and procedural point of view, particularly in the respect of infectious 

management policies, administrative procedures and waste treatment and disposal.  
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(3) At the time of writing, no international and regional initiatives were detected and currently 

in force to support the planning and design, operation and development of IWMs for SHCPs 

in the North East—this is a serious concern which again supports the need for further research 

as indicated above.  

2.6.2 Infectious waste management systems (IWMs) 

As interpreted by the writer from the literature, a preliminary model of an IWMS can be 

formulated on the basis of five functional parameters (as noted before in Figure 2.3). A more 

comprehensive model of an IWMS needs to be formulated to identify the desirable 

parameters and related variables of such a system—this model will be developed in the next 

chapters of the thesis.  

2.6.3 Medical waste equipment and products 

In the domain of IWMs, equipment and products can be categorized into two functional 

applications, namely: (1) personal protective (PPE), and (2) collecting and transporting 

containers and products. While the many valuable suggestions regarding medical waste 

equipment have been made by various workers, the conceptual design of a basic product such 

as a sharps container may be worth testing as a pilot study, at an operational level, related to 

the design of an IWMS (this is further explained in Chapter 3). 

2.6.4 Cultural and social views  

Culture and social understanding are found to be important components of IWMs in the 

SHCPs context—it follows, as will be discussed further later, that any design of an IWMS 

needs to adopt a sensitive approach to the possible socio-cultural differences of key 

stakeholders in the system, since the collective efforts of all parties are what will make a 

system effective in the long run. 

In the light of these findings highlighting the need for further research, the theoretical 

development, research methods employed and the experimental program undertaken in this 

thesis will now be described in detail.  
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CHAPTER 3: THEORETICAL DEVELOPMENT, RESEARCH 

METHODS, DESIGN CONCEPTS AND EXPERIMENT PLAN  

 

3.1 Preamble 

 

This chapter reports on the theoretical development, research methods and experiment plan 

adopted in this research project on infectious waste management systems (IWMs) for small 

health care providers (SHCPs). Design concepts for a sharps container, for the disposal of 

contaminated needles, scalpel blades and similar items, are also included as parts of a minor 

but important pilot study that analyses the responses of participants in one particular SHCP. 

The overall research plan in Figure 1.1 is recalled below to describe in more detail the layout 

of this chapter.  

 
 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1.1 Overall research plan: a graphic outlining the theoretical and empirical 

activities carried out in this research project 

 

D-Experiment plan, mixed-methods research design, 
questionnaire design, and design of a selected IWMS product 
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semi-structured interviews 
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B-Design B: Refined 
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3.2 Theoretical Development  
 

3.2.1 Modeling an infectious waste management system  

A brief discussion about what constitutes a system and a systems design approach is now 

timely. In general, a system is a generic term which is open to a number of interpretations in a 

design context. In essence, a system1 can be interpreted, and modeled graphically, as 

comprising of a number of objects (or parameters, to use an alternative term) and related 

component attributes (or constituent variables) where these objects are the interconnected 

components of the system as a complex whole [Hall, 1962; SESA2, 2011; INCOSE3; 2011; 

Klimek & Bonollo, 2011; Niyompanitpatana & Bonollo, 2012].  

A systems design approach is primarily the application of the design process at a global or 

holistic level, and may cover a subset of interconnected processes that attend to the design of 

the sub-problems or functional components of such a system. As reported in the literature, 

systems can vary enormously in complexity and scale and, in many cases, often require a 

multidisciplinary design team to plan, analyze, design and implement the physical and 

operational system parameters4. These include the required human resources, technology and 

standard operating procedures, bearing in mind sustainability principles.  

However, complex systems can also be relatively small in scale, such as an IWMS suitable 

for SHCPs in keeping with the main subject of this research, and bearing in mind the service 

design rationale mentioned earlier. Nevertheless, even though the noted multidisciplinary 

team would normally be required in a long-term development of such a system—along with 

the active participation of the staff in the IWMS (in itself a multidisciplinary group)—a 

systems design approach can still be used to investigate and gain a better understanding of 

the main parameters of such a health care system [Kendall & Kendall, 1988; Bonollo, 2010].  

A necessary boundary condition in this investigation of IWMs is to exclude the effects of 

unforeseen exterior influences such as changes in governmental financial arrangements and 

related supporting actions (i.e., uncontrollable conditions). Although, these conditions 

influence the decisions on hospital operations, a systems design approach can still be used 

                                                           
1 A common synonym for the term System is a Classification, of parameters or elements which describe particular functions 
being studied. 
2 SESA (System Engineering Society Australia), A Technical Society of Institution of Engineers, Australia, ‘What is system 
engineering’, viewed 2011, http://www.sesa.org.au/ 
3 INCOSE (International Council on Systems Engineering), ‘What is a system engineering?’, viewed 2011, 
http://www.incose.org/practice/whatissystemeng.aspx 
4 A parameter may be interpreted to mean “any quantity or attribute that is used to describe the configuration and 
performance characteristics of a system design.”[Bonollo, 2010:91] 
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improve the IWMs of SHCPs by providing a basic framework for their design, understanding 

and operation. 

Opportunities may be conceived as the counterpart of problems—hence, system 

developments may be considered as changes that will result in possibilities for implementing 

improvements. For example, possibilities such as: (1) streamlining a process through 

elimination of unnecessary or duplicated steps, (2) improving integration of systems and 

subsystems, (3) improving worker satisfaction with the system, and (4) improving ease of 

participants’ interaction with the system [Goode & Machol, 1957; Kendall & Kendall, 1988].  

A key feature of this investigation, as explained in more detail later, has been the cooperation 

of knowledgeable participants (i.e., the main stakeholders in ten SHCPs) so that their views 

and aspirations could be better appreciated. Understandably, the inclusive design of a 

complex system, such as an IWM system, is largely dependent on the participation and 

contributions of these individuals who have their own set of values [Klimek & Bonollo, 

2011]. In this study, the participants in the system included medical doctors, infection control 

nurses, and day-to-day officers (including the health care provider management teams) who 

were very interested in gaining a clearer understanding of the whole design objects (or 

parameters) of their infectious waste management systems with a view to implementing 

organizational and operational improvements.  

3.2.2 Initial model of an IWMS 

Recall that the preliminary system model depicted earlier in Figure 2.3 (Chapter 2) includes 

five main parameters5. However, this representation is limited in scope and content because 

it does not represent many of the functional parameters identified in the literature survey, 

especially with respect to the status and planning phases noted before. Consequently, NVivo 

qualitative analysis software [QSR, 2008; Bazeley, 2007] has been used to process textual 

information thematically—as detected in many references in the literature survey—to 

construct a more realistic model of an IWMS as illustrated in Figure 3.1 below. 

                                                           
5 The system terms object and parameter are used interchangeably in this thesis with a preference for the use of the term 
parameter from hereon in. 



40 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.1 Initial parametric model of an IWMS (comprising 6 parameters and 23 
constituent variables, respectively) 

 

It will be seen that this more comprehensive model now has six functional parameters and 

twenty-three constituent variables6. The new parameter Cultural and social views (and the 

related constituent variables) has been detected from the noted thematic analysis of the 

literature—obtained by coding and categorizing key words as inferred by the writer from the 

literature [Garvin, 1995; EPA, et al, 1991; European commission, 2003]. An explanation of 

this coding process is timely, especially as it has also been used to analyze empirical data 

described later in relation to research Activity level 1 (as outlined above in Figure1.1). The 

coding of published textual data regarding IWMs can be classified into thematic groupings or 

clusters of parameters and constituent variables as illustrated in Figure 3.2 [Bazeley, 2007; 

Bazeley & Richards, 2000; Bryman, 2012]. 

                                                           
6 A constituent variable may be interpreted as a related performance attribute that is a constituent or component element of a 
parameter, and which would normally be under the control of the IWS management.  
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Figure 3.2 Initial model of an IWMS (showing parameters and exemplar constituent 

variables in NVivo software output format—continues on page 42) 
 

Figure 3.2 is an example of using NVivo software to analyze the literature survey data (refer 

also to Appendix D). Organizing concepts into coding hierarchies (listed as trees nodes7 in 

NVivo software output tables) helped in clarifying the components and boundaries of the 

system model, and in identifying patterns of association between them. These system design 

patterns (in the form of parameters and constituent variables) have assisted the writer in 

identifying broader themes and relationships in the data, for instance, interconnections 

between parameters [after Bazeley, 2007; Strauss, 1987; QSR, 2008].  

The Nodes8 illustrated in Figure 3.2, show the six main system parameters (or parent nodes9) 

and the constituent variables (or children nodes10) for the parameters Policies and 

administrative procedures and Monitoring and periodic review. The second column indicates 

the number of Sources11—e.g., “2” refers to the whole thematic content of the literature 

reviewed in Chapters 1 and 2—and the References12 in the next column specify the frequency 

of key words or phrases, mentioned in and coded from the literature, that were related to each 

constituent variable.  

                                                           
7 Tree nodes in this study are organized in a hierarchical structure, moving from a general category at the top (the parent 
nodes or parameters) to more specific categories (children nodes or constituent variables).  
8 A Node means a cluster for a theme or topic within the data obtained (in this study, nodes in the NVivo program represent 
objects (parameters) and constituent variables of the infectious waste management system). 
9 A Parent node is a higher level tree node or case which is above other nodes in the hierarchy (i.e., a parameter). 
10 A Children node means a node at a lower level in the hierarchy of parent nodes (i.e., constituent variables). 
11Sources in NVivo terminology represent the collection of research materials, for example; interview transcripts in 
Microsoft Word format, pictures, or recorded voice files. 
12 References indicate the numbers of coded key text references related to each of the nodes 
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1±1 Q T reatmenl and waste disposal methods 29161255516,30 IWMS-SHC 2916/2555 2 IWMS-SH 

S Q Monitoring and periodic review 29161255516,31 IWMS-SHC 2916/2555 2 IWMS-SH 

Jf) Queries Q Risk assessment 10 29/6/2555 19 50 IWMS-SHC 30/6/25551 IWMS-SH 

Q Infection control team 17 29/6/255519,50 IWMS-SHC 30/6/25551 IWMS-SH 

@ Reports Q Monthly meeting 29/6/2555 19 50 IWMS-SHC 30/6/25551 IWMS-SH 

Q T 1aining and education 21 29/6/2555 19'50 IWMS-SHC 30/6/25551 IWMS-SH 
Models 

Q Cultural and social views 15 29161255516,31 IWMS-SHC 3016125551 IWMS-SH 

! 

8 IWMS-SHCPS 29 Items 
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For example, for the parameter Policies and administrative procedures in Figure 3.2, the 

constituent variable Definition of responsible persons was mentioned 27 times. Here, the 

frequency of occurrences of terms related to the constituent variables, in this case, can give 

an approximate indication, in keeping with the well-known Pareto principle13, of their 

relative importance in the perception of views tabled in the literature and, hence, indicate 

important functional variables as well as priorities for areas of potential improvement.  

Referring to the Nodes illustrated in Figure 3.2 (continued below), the parameter Planning 

and design of an IWMS includes five constituent variables, namely: (1) Organizational goals, 

(2) Public hearings and consultations, (3) General information and health care requirements, 

(4) Cost analysis, and (5) Areas coverage. In this case, the variable observed with the highest 

frequency is General information and health care requirements with a reference value of 13. 

As another example, Organizational goals and Cost analysis were mentioned 8 and 19 times, 

respectively. Hence, on the basis of frequency, a relative importance ranking and, thus, a 

priority for potential improvements may be assigned to these constituent variables.  

 

 

Figure 3.2, continued: Initial model of an IWMS (showing parameters and particular 
constituent variables in NVivo software output format) 

 

                                                           
13 Vilfredo Pareto: an Italian-French economist who proposed that 20% of the population owned 80% of a country’s wealth – 
this is comparable to the rough 20/80 rule of thumb used cautiously in quality control and elsewhere whereby 20% of the 
functional variables are thought to affect 80% of the outcomes [Arnold, 1983]. 
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e General 1nlormation and health care requirement I 2 13 29/6/255519 38 !WMS SHC I 29/6/2555 2 IWMS SH I 
Q Public hearing and consultations 291612555 19: 39 IWMS-SHC 291612555 2 IWMS-SH 

Q Oranizational goals 29161255519:39 IWMS-SHC 3016125551 IWMS-SH 

Q Cost analysis 19 291612555 19: 39 IWMS-SHC 3016125551 IWMS-SH 

Q Areas coverage 291612555 19: 40 IWMS-SHC 3016125551 IWMS-SH 

It} Q Policies and administrative p1ocedures 29161255516:29 IWMS-SHC 291612555 2 IWMS-SH 

I±} Q Individual departmental procedures 29161255516:29 IWMS-SHC 291612555 2 IWMS-SH 

W Q T reatmenl and waste disposal methods 29161255516:30 IWMS-SHC 291612555 2 IWMS-SH 

13 Q Monitoring and periodic review 29161255516:31 IWMS-SHC 291612555 2 IWMS-SH 

Q Risk assessment 10 291612555 19:50 IWMS-SHC 3016125551 IWMS-SH 

Q Infection control team 17 291612555 19:50 IWMS-SHC 3016125551 IWMS-SH 

Q Monthly meeting 7 291612555 19:50 IWMS-SHC 3016125551 IWMS-SH 

Q T 1aining and education 21 291612555 19:50 IWMS-SHC 3016125551 IWMS-SH 

Q Cultural and social views 15 29161255516:31 IWMS-SHC 3016125551 IWMS-SH 
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Notwithstanding that this is a more complete model of an IWMS compared to that inferred 

from the literature in Chapter 2, it is still basically a theoretical construct derived from the 

literature, albeit a useful one. Moreover, as mentioned earlier, the IWMS conditions existing 

in SHCPs in North East Thailand are not known in any detail and, importantly, no empirical 

investigations in the Isan Region (NE) have been detected in the literature. Therefore the 

validity and scope of this initial system model needed to be tested by means of a robust 

empirical investigation covering a reasonable spread of small health care providers.  

NVivo qualitative software has also been used to analyze the responses to the qualitative, 

semi-structured, open-ended interviews obtained from the empirical investigation described 

in Chapter 4. This software has been developed by QSR International to help researchers 

analyze complicated research projects involving interpretation of unstructured or semi-

structured data. This software supports systematic analysis of qualitative data with respect to: 

(1) managing data and ideas, (2) developing graphic models, and (3) preparing reports from 

data [QSR, 2008; Bazeley, 2007; Bazeley & Richards, 2000]. As will be shown, and based on 

a thematic analysis, in association with a systems design strategy, interrelationships between 

parameters and constituent variables can be modeled and interpreted based on an empirical 

data [Bazeley, 2007; Bryman, 2012]. 

 

3.3 Research Methods—Underlying Theory 

 

The theory underpinning the mixed–methods research design applied in this thesis includes 

an application of grounded theory and a pragmatic, mixed-methods research design approach 

in the context of an operational model of the design process [Lewis and Bonollo, 2002]; a 

brief outline is given hereunder: 

3.3.1 Grounded theory 

Grounded Theory is theory based on empirical evidence systematically acquired through 

social research. It is may be loosely interpreted as discovery of theory from data [Glaser & 

Strauss, 1967; Walliman, 2005; Goulding, 1999]. Grounded theory may be used when there 

is a need for new theoretical explanations, built on previous knowledge and experiences, to 

explain changes in a field—particular observations and related aspects need to be explored so 

as to generate analytic substantive areas (e.g., parameters and constituent variables as 

relevant to IWMs) [Grbich, 2007].  
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In this SHCPs context, the writer’s research approach has been to progressively understand—

by first investigating one SHCP and then moving, in turn, to investigate another one and so 

on over a total of ten providers—the IWMs in the respective providers, and how participants 

in these systems manage their tasks and roles. Interestingly, Dick [2000] and Lingard, et al 

[2008] have claimed that the key feature of grounded theory is the more or less continual 

collection and analysis of data using a process known as constant comparative analysis. This 

has also been referred to as maintaining a close connection between data and emerging theory 

by continually comparing the data being coded under certain categories, such as the 

parameters in this study [Babies, 2005; Lingard, et al, 2008; Bryman, 2012]. This has 

influenced the noted selection of research methods employed in this research including the 

noted two levels of research activity.  

To continue, the focus for the noted Glaserian approach to grounded theory is on elements of 

the operations of a setting, or the depth of experiences that can be teased out in order to 

define the underlying patterns. The development of new knowledge by the grounded theory 

approach is apparently not restricted by a specific method or technique. In addition, it is 

consistent with flexibility in data collection—for instance, the use of qualitative methods in 

combination with quantitative methods is acceptable and widely used in social research—and 

multiple viewpoints obtained in the context of SHCPs.  

It is also important to avoid the predisposition of bias that can arise from the loose 

interpretation of the observations [Strauss, 1987; Babbie, 2010]. Information received from 

the many perspectives of the participants interviewed in SHCPs has allowed these patterns to 

be seen more clearly, mindful of possible cultural behaviours affecting participant responses 

[after Grbich, 2007; Richards, 2005; King & Horrocks, 2010; Newell & Burnard, 2011]. As 

mentioned before, a sensitive approach to the possible socio-cultural-ethnic effects, involving 

the key stakeholders in the systems investigated, has been an aspect of concern in this 

research [after Strauss, 1987], especially when making comparisons between qualitative and 

quantitative data, as will be explained later. 

In addition, with grounded theory, it was realized that being too structured would defeat an 

extension of the research’s expectations [Goulding, 1999; Mill, et al, 2006]. Hence, in this 

investigation, semi-structured open-ended questionnaires have been used as well as Likert 

scale type questionnaires. For traditional grounded theorists’, thematic analysis involving 

coding of data is commonly used to analyze themes or patterns in empirical results [Mills, et 
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al, 2006; Ezzy, 2002]. A pragmatic mixed-methods research design procedure, applied in 

association with grounded theory in this investigation, will now be outlined. 

3.3.2 Mixed-methods research designs 

The writer has employed a pragmatic approach combined with a mixed-methods research 

design, as hinted at earlier in Figure 1.1. A pragmatic approach is based on the concept of 

solving problems in a realistic or practical way and with the use of methods which appear 

best suited to the research problems under consideration, but without getting too involved in 

arguments about which is the best approach. This approach (or procedure) generally applies 

to mixed-methods research, as commonly used in the Social Sciences, wherein “inquirers 

draw liberally from quantitative and qualitative assumptions when they engage in their 

research. Individual researchers have a freedom of choice. In this way, researchers are free to 

choose the methods, techniques and procedures of research that best meet their needs and 

purposes” [Cresswell, 2009].  

Research designs are simply “plans and procedures for research that span the decisions from 

broad assumptions to detailed methods of data collection and analysis” [ibid]. Mixed-

methods research designs usually combine or compare quantitative and qualitative forms of 

research data. The mixed-methods research design adopted in this work has been referred to 

as a “triangulation design” or a “concurrent mixed-methods procedure” [Cresswell; 2009], as 

depicted in Figure 3.3 overleaf. 

 

 

 

Figure 3.3 Concurrent mixed-methods research design [after Cresswell, 2009] 
 

In this design, quantitative and qualitative data are collected at the same time, in the same 

location (i.e., in each of the selected SHCPs), and the information is then compared to 

achieve a more extensive understanding of the relevant situations occurring in particular 

SHCPs. The rationale behind this comparison of qualitative and quantitative data also means 

that the two methods “complement each other and allow for a more robust analysis, taking 

advantage of the strength of each” [Ivankova, et al, 2006; Ezzy, 2002; Denscombe, 2010; 

Lingard, et al, 2008].  

Qualitative data 
and results of 

analysis 

Quantitative data and 
results of analysis 

Interpretation and 
comparison of results 
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Similar comments about mixed-methods research designs have been reported by Thomas 

[2003] and Bergman [2008]. However, as noted, it is also important to be mindful of any 

predispositions of bias that may arise from misinterpreting qualitative and quantitative 

observations [Strauss, 1987; Babbie, 2010]. In sum, this mixed-methods research design has 

been used in this inquiry to investigate what is happening in the respective SHCPs, to capture 

the complexity of the reality (phenomena) of the investigation and to make sense of it 

through extensive data collection—as mentioned before, this means that both the data 

collection and its analysis have been guided by successively evolving interpretations made by 

the writer during the course of the investigation [after Strauss, 1987].  

3.3.3 Design process context 

In a systems design context, the phases of a generic or operational design process, noted in 

Chapter 2, can be applied at a macro level as far as the system parameters are concerned, and 

at a micro level with respect to the constituent variables [Lewis & Bonollo, 2002; Klimek & 

Bonollo, 2011; Niyompanitpatana & Bonollo, 2012]14. The growing interest in service design 

within different disciplines (e.g., system design, sustainable design, strategic design, 

interaction design, etc.) is nowadays broadly concerned with service development and related 

methods [Maffei, et al, 2005].  

Although service design (as applied to the individual constituent variables of an IWMS) is 

outside the scope of this investigation, the design of IWMs for SHCPs also needs to be 

mindful of this discipline in which a generic design process may be applied to improve 

detailed system operations [Bernold & Hillenkamp, 1988; Cabinet Office, 2004]. Put simply, 

service design is purported to be the process of creating tasks (e.g., developing the content of 

constituent variables in the system parameters) and describing how they interact with each 

other and users [Technology Strategy Board & Design Council, 2012]. The salient features of 

the SHCPs selected for this research project from the North-Eastern region of Thailand (the 

Isan region) will now be described. 

 
3.4 Selection of Small Health Care Providers (SHCPs) and Participants 

 
Two levels of sampling have been utilized, namely: (1) sampling of SHCPs in context, and 

(2) sampling of related participants. As found in the literature, large sample sizes (in mixed-

                                                           
14 Niyompanitpatana, T. & Bonollo, E., 2012, ‘A design study of sustainable infectious waste management systems for small 
health care providers in North Eastern, Thailand’, OIDA International Journal of Sustainable Development, no.04: 04 
(2012), pp. 65-75. ISSN 1923-6662. Available at http://www.ssrn.com/link/OIDA-Intl-Journal-Sustainable-Dev.html  

http://www.ssrn.com/link/OIDA-Intl-Journal-Sustainable-Dev.html
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method research) do not necessarily guarantee “precision of representation” [Bryman, 2012; 

Punch, 2005]. In keeping with research Activity Level 1, the quantitative data collected, by 

using Likert style questionnaires, has been analyzed by SPSS (Statistical Package for the 

Social Sciences) software in order to identify relationships with the parameters and 

constituent variables [Bryman, 2012]. The related qualitative data, describing the positive and 

negative views of participants, have been analysed by means of NVivo qualitative analysis 

software [Bazeley, 2008].  

3.4.1 Selection of SHCPs 

The actual number of SHCPs (having 10 to 60 beds) and associated participants surveyed has 

been constrained, and possibly assisted, by several interesting factors. Firstly, permission to 

engage with prospective participants has been difficult to obtain due to the regulations on 

access imposed by the Thai Government Health Ministry. Secondly, the hospitals 

managements have insisted on controlling the numbers and status of participants made 

available voluntarily for interview. Thirdly, interviews had to be conducted in the Thai 

language—the writer is fluent in this regard and was thus able to form a satisfactory empathy 

with the participants. Finally, the distance between the hospitals selected is relatively large in 

the Isan region as depicted in Figure 3.4 and 3.5, hereunder.  

 
 

 

 

 

 

 

 

 

 

Figure 3.4 Selected SHCPs based on MoPH operational zoning 

 

This involved the writer in traveling approximately 2000 Km, over a period of six weeks, in 

order to conduct the survey interviews and obtain the empirical data. Notwithstanding these 

challenging factors, the geographical separation between the SHCPs, the seniority and 

genuine interest of the participating doctors and administrators, the acceptance of interviews 
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in the Thai language (English would not have been acceptable), as well as the application of a 

mixed-method research design and pragmatic approach, have compensated for possible 

limitations on sample size [after Bryman, 2012; Punch, 2005]. In addition, a two stage 

process was used to select SHCPs, namely: (1), the SHCPs were first selected based on the 

MoPH operational zones shown in Figure 3.4; and (2), the SHCPs were then selected based 

on the geographical provinces listed in Figure 3.5.  

 
 

 

 

 

 

 

 

 

Figure 3.5 Selected provinces in North-Eastern region of Thailand 

 

Relatedly, these zones were located in three geographical areas, namely; North, Middle, and 

South, respectively (as in Figure 3.5). Eight of the SHCPs were selected from four provinces 

located in the four zones noted above—this is where the main industrial areas in the region 

are located (i.e., provinces Udonthanee (2 SHCPs), Nakhonratchasrima (2 SHCPs), Khon 

Kaen (2 SHCPs), and Ubon Ratchathanee (2 SHCPs)). Selection of these providers enabled a 

reasonably widespread and typical representation of the SHCPs in the NE of Thailand.  

Moreover, in the case of the remaining health care providers, the first was selected from a 

low annual health budget province, namely, Srisaket province [MoPH, 2010], which also had 

a low ratio of medical doctors per head of population in the region. The second was chosen 

from a new province in the Isan region, namely, Amnatcharean province The purpose of this 

selection was to gain a better understanding of the diverse characteristics of these providers in 

such provinces. The listing of selected provinces and SHCPs are shown in Table 3.1. 
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Table 3.1 List of providers selected in NE Thailand (research Activity Level 1) 

Selected Provinces MoPH 
zoning 

SHCPs No. of 
participants for 

Likert 
questionnaires 

No. of participants 
for semi-structured 

open-ended 
interviews 

No. of participants 
for both 

questionnaires and 
interviews 

Udonthanee  Zone-10 
Nonsaard Hospital 3 1 1 
Phasook HPH15 2 3 2 

Nakhonratchasrima Zone-14 
Phratai Hospital 2 1 - 
Bualai HPH 3 1 1 

Khon Kaen Zone-12 
Khaosuankwang 
Hospital 3 1 1 

Namphong Hospital 3 2 1 

Ubon Ratchathanee Zone-13 
HPH District 7  3 7 3 
Muangsamsib 
Hospital 4 2 - 

Srisaket Zone-13 Kantrarom Hospital 4 3 3 
Amnatcharean Zone-13 Louamnatch Hospital 3 2 1 

Total number of participants 30 23 13 

 

3.4.2 Selection of participants  

With purposive sampling, it is legitimate to select a sample on the basis of general knowledge 

of the population and the purpose of the investigation; hence the name purposive sampling 

[Babbie, 2005; Denscombe, 2010; Mack, et al, 2005; Marshall & Rossman, 2006]. One of the 

principles of purposive sampling is that choice is based on representation and visibility 

[Baker, 1999; Punch, 2005; Babbie, 2005; Creswell, 2009]. Hence the noted logic supporting 

the geographic choices made above.  

Recall that the number of participants selected for interview in the various SHCPs was 

controlled by the respective managements. For example, for HPH District 7 (Zone 13), Ubon 

Ratchathanee province (refer Table 3.1), the Director of the hospital assigned a group of six 

people, in addition to himself, to participate in semi-structured, open-ended interviews about 

the infectious waste management system. The total number of participants (research Activity 

Level 1) was 30 participants (for Likert style questionnaire surveys), while 23 participants 

were involved in answering semi-structured, open-ended interview questions—note that 13 

participants interviewed also responded to the questionnaire survey (summary information 

about the participants in this research Activity Level 1 is given in Appendices C and D).  

In the case of research Activity Level 2, Louamnatch Hospital (refer Amnatcharean province 

as listed in Table 3.1), was selected because the hospital administrators are very keen to 

improve their IWMS. The interesting characteristics of this hospital include a rotation plan 

                                                           
15 HPH denotes a Health Promoting Hospital as named by the MOPH 
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for supporting staff training and proper operational standards for waste disposal contractors. 

This hospital was selected as a follow up study in order to support the validity of the data 

obtained from the ten hospitals previously investigated. Here, four participants—one member 

of the Infection Control team of the noted hospital (who was also involved in research 

Activity Level 1), and three university experts in infectious waste management (two 

environmental consultants and one medical nurse)—were selected for semi-structured, open-

ended interviews. The purpose here was to obtain an independent evaluation of the noted 

parametric IWMS model developed from research Activity Level 1; (refer to block K in 

Figure 1.1). Details of these interviews follow in Chapter 4.  

An additional eleven participants from HPH District 7 (nurses involved with detailed 

handling of waste on a daily basis; refer block J in Figure 1.1) were surveyed with respect to 

the noted pilot study regarding their responses to the design of a sharps container in the 

context of an IWMS. The design of this product will be described shortly. A summary of 

information about the participants in research Activity Level 2 is given in Appendices C and 

D. To proceed further, all the participants involved in this investigation were categorized into 

three groups, as follows: 

(1) Administrative staff and medical doctors (group G1): The first group comprised 

administrative staff and medical doctors who are usually involved in high-level decision 

making regarding the management and direction of the IWMs in the noted SHCPs. This 

group was assumed to directly influence the design and operation of the respective IWMs, as 

well as serving important roles in implementing possible improvements to such systems.  

(2) Nurses and technicians (group G2): This group represents a highly skilled group of 

people whose role is to execute waste control practices and procedures. They are often 

members of Infection Control Committees (IC), or Environmental Committees (ENV), which 

are important panels directly concerned with organizing the day-to-to day workings of IWMs 

in SHCPs.  

(3) Unskilled-staff (group G3): This group is responsible for carrying infectious waste 

containers from points of generation to storage areas and also other assignments (e.g., duties 

as security guards and gardeners). Members of this group generally act in accordance with 

instructions from groups G1 and G2 and, therefore, usually require special training in waste 

handing methods consistent with the system procedures. This group of staff will also be 
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generally aware of the main problems associated with handing waste products and materials. 

The design of the questionnaires used in this investigation is described as follows: 

 

3.5 Design of Questionnaires 

 

Two types of questionnaires were used to obtain quantitative and qualitative response data, 

namely, Likert scale survey questionnaires for the structured interviews (as developed by 

Rensis Likert to enhance the standard of measurement in social research), and semi-

structured questionnaires for the open-ended interviews [Babbie, 2005]. Each of these 

questionnaires contains a number of relevant questions mindful of the initial model of an 

IWMS noted earlier in Figure 3.1. Details of the semi-structured, open ended questions are 

given in Appendix B. The full details of each Likert scale questionnaire for groups G1, G2 

and G3 are also given in Appendix B.  

For brevity, only the first two pages of the Likert questionnaire for Group G1 (research 

Activity level 1) is given in Table 3.2 hereunder. This identifies the thesis title and purposes of 

the study (hopefully to increase response rate and help participants’ understanding [after 

Bryman, 2012]). It provides general information in Part 1 for the participants in Thai and the 

English equivalent. Part 2, section B, of the questionnaire focuses on the details of the 

parameter Planning and design of an IWMS, along with a graphic rating scale. Other 

parameters are covered in the following sections of the questionnaire. Empirical response 

data were coded and are maintained in confidential records in the University of Canberra.  

The design of the questionnaires has been informed by the literature survey and the related 

references mentioned above. As explained in Appendix B, the basic Likert scale 

questionnaire for Group G1 was modified to suit the particular characteristics of Groups G2 

and G3. The questions have been kept as short as possible whilst providing simple and clear 

instructions for the respondents [Denscombe, 2007; Babbie, 2005; Andrews, 2003]. The 

questionnaires were developed with the following criteria in mind, namely: (1) providing full 

and accurate information about the nature and purpose of the research, (2) satisfying ethical 

guidelines on privacy and confidentiality (the questionnaire designs were approved by the 

University ethics committee), and (3) with a presentation format that was easy to understand 

by the three groups of Thai participants [Denscombe, 2007; Groves, et al, 2009; Walliman, 

2011; Bryman, 2012]. 
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Table 3.2 Group G1 questionnaire form (Likert scale) (first two pages only) 
 
แบบสอบถาม 
QUESTIONAIRE FORM 
แบบสอบถามส าหรับ 

 [๑] บุคลากรฝ่ายบริหาร / แพทย ์
English version: Questionnaire for  

[1] Administrative and medical doctors group 

หัวข้อวิจัย: การศึกษาการออกแบบระบบบริหารจัดการมูลฝอยติดเชื้อในสถานพยาบาลขนาดเล็กในพ้ืนที่ภาค
ตะวันออกเฉียงเหนือ ประเทศไทย 
แบบส ารวจน้ีถูกออกแบบมาเพื่อท าการศึกษาประเด็นดังต่อไปน้ี 
 [๑] การออกแบบระบบบริหารจัดการมูลฝอยติดเช้ือในสถานพยาบาลขนาดเล็กในปัจจุบันของสถานพยาบาลขนาดเล็ก
ในพื้นท่ีภาคตะวันออกเฉียงเหนือ ประเทศไทย 
 [๒] ผลิตภัณฑ์และอุปกรณ์ท่ีเกี่ยวข้องกับการบริหารจัดการมูลฝอยติดเชื้อที่ใช้อยู่ในระบบโดยสถานพยาบาลขนาดเล็กใน
พื้นท่ีส ารวจ 
 [๓] อิทธิพลของวัฒนธรรม และมุมมองของผู้ท่ีเกี่ยวข้องภายในระบบ 
Project Title: “A Design Study of Infectious Waste Management Systems for Small Health Care Providers in North–
Eastern, Thailand” 
This survey has been designed to investigate the following: 
 [1] The design of existing infectious waste management systems commonly used by small health care providers in 
North-Eastern, Thailand. 
 [2] The commonly used waste-disposal products and related equipment used as part of the system procedures and 
operations. 
 [3] The influence of related cultural and social views of participants. 

แบบสอบถามหมายเลข    Questionnaire form number:  

ส่วนที่ ๑: ข้อมูลทั่วไป 
Part I: General Information 

[A-1] เพศ:  [    ] ชาย [    ] หญิง 
[A-1] Sex:  [    ] Male  [    ] Female  

[A-2] อาย:ุ [  ] ปี 
[A-2] Age: [  ] years 

[A-3] ระดับการศึกษา 
[A-3] Education attainment 
 [    ] ระดับปริญญาตรี   [    ] ระดับบัณฑิตศึกษา 

[    ] Bachelor    [    ] Post–graduate degree 
[A-4] ท่านรับผิดชอบหน้าท่ีใดในโรงพยาบาล 
[A-4] What is your position in the organization? 
 [    ] พยาบาลฝึกหัด [    ] พยาบาลวิชาชีพ  [    ] แพทย์ 
 [    ] Practical nurse  [    ] Professional nurse  [    ] Doctor 
 [    ] นักกายภาพ  [    ] พนักงานสาธารณสุข  [    ] ผู้ช่วยพยาบาล 
 [    ] Physiotherapist [    ] Public health staff  [    ] Nursing aide 
 [    ] พยาบาลเทคนิค [    ] หมอฟัน / เภสัชกร  
 [    ] Technical nurse [    ] Dentist / Pharmacist 
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Table 3.2 Group G1 questionnaire form (Likert scale) (continued) 
 

[    ] อื่นๆ กรุณาระบุ ____________________________________________ 
[    ] Other [please specify]  

[    ] คณะกรรมการบริหารโรงพยาบาล / กรรมการ / หัวหน้าภาคส่วน กรุณาระบุ ________________ 
[    ] Hospital board / Committee / Director [please specify]  

 
[A-5] ปัจจุบันท่านท างานในแผนกใด ท่านสามารถเลือกได้มากกว่าหน่ึงตัวเลือก 
[A-5] What unit are you working in at present? [You can choose more than one] 

[    ] Out-patient & emergency unit  [    ] In-patient unit  
[    ] Intensive care unit / Surgical unit [    ] Drug unit  [    ] Dental unit 
[    ] Administration [    ] Laboratory unit / X-ray unit / Rehabilitation unit 
[    ] Environmental services unit [    ] other unit[s] ________________________ 

[A-6] ท่านมีประสบการณ์หรือได้รับการอบรมที่เกี่ยวข้องการบริหารจัดการมูลฝอยติดเชื้อก่อนหรือตอนเริ่มท างาน 
[A-6] Have you had a background or any training in infectious waste management before and/or when you started working?
 [    ] ใช ่  [    ] ไม่ใช ่

[    ] Yes  [    ] No 
หากใช่ เป็นการอบรมลักษณะใด _______________________________________________________________________ 
If so, what was the type of training? 
 

หมายเหตุ: กรุณาตอบแบบสอบถามให้สอดคล้องกับสถานการณ์ปัจจุบันท่ีเกิดขึ้นภายในสถานพยาบาลดังค าถามด้านล่างต่อไปน้ี 
NOTE: Please outline any infectious waste management system issues of concern in your hospital as indicated below: 
 

ส่วนที่ ๒: ระบบบริหารจัดการมูลฝอยติดเชื้อที่ยังคงใช้อยู่ในปัจจุบัน 

Part II: The existing infectious waste management system (IWMS) 

[B] การวางแผนและออกแบบระบบ [B] Planning and design of an IWMS  

[B-1] แผนบริหารจัดการมูลฝอยติดเช้ือได้อธิบายภาพรวมของการบริหารตั้งแต่จุดก าเนิดจนถึงขั้นตอนสุดท้าย รวมถึงปริมาณ
และขั้นตอนท่ีจะถูกจัดการ 

[B-1] The IWM plan gives an outline of waste streams and quantities to be managed.  

 

[B-2] ขั้นตอนในการวางแผนในการบริหารน้ันถูกพัฒนาโดยตั้งอยู่บนพื้นฐานของสถานการณ์ปัจจุบัน 
[B-2] The planning processes have been developed based on the current situation. 

 

[B-3] แผนบริหารจัดการมูลฝอยติดเช้ือพัฒนาและปรับเปลี่ยนแนวทางและค าแนะน าในการปฏิบัติอย่างต่อเนื่อง 
[B-3] The IWM plan has developed and continually updated guidelines for recommended infectious waste practice. 

 

 

2 3 4 5 6 7 8 9 

Strongly Dissatisfactory Oissatisfactory Not sure Satisfactory Strongly Satisfactory 

2 3 4 5 6 7 8 9 

Strongly Dissatisfactory Oissatisfactory Not sure Satisfactory Strongly Satisfactory 

2 3 4 5 6 7 8 9 

Strongly Oissatisfactory Oissatisfactory Not sure Satisfactory Strongly Satisfactory 
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Understandably, it was critically important for the noted groups of participants to be able to 

easily read and understand the questions. Additionally, the possible implications of a limited 

education needed to be considered, particularly in case of participant group G3 [Denscombe, 

2007; Babbie, 2005]. In developing the final format of the questionnaires, the writer was 

informed by the useful guidelines published by various authors including Gray [2009], 

Babbie [2005], Bryman [2012] and Kumar [2005].  

In this investigation, most of the interpersonal communications between the writer and 

participants have been in the Thai language as this is the normal mode of communication 

throughout the Region. Some of the administrative and medical doctor group had some 

English language skills but not all, hence the need to communicate in the Thai language in 

general. The large number of questions (59) in Part 2 provided a reasonably high level of 

consistency with regard to the key areas of the IWMs investigated [after Babies, 2005; 

Walliman, 2011]. Similar reasoning follows for the questionnaires developed for groups G1 

and G2 who were involved in different areas of the IWMs but with some overlap in 

responsibilities. 

Specific questions for each group, therefore, were more likely to gain useful data covering the 

aspects required in this study [Bryman, 2012]. In keeping with the research questions listed in 

Chapter 1, and the findings of literature survey in Chapter 2, the list of questions for 

participant G1 and G2 have been designed and used together in some parts (i.e., for Planning 

and design of an IWMS, Policies and administrative procedures, Cultural and social views) 

according to their roles and responsibilities. As noted earlier, participant group G3 comprised 

unskilled staff not involved in making decisions regarding the development of IWMs. This 

group responded to the commands of groups G1 and G2. Hence, the list of questions for this 

group has been modified to deal only with operational issues as shown in more detail in 

Appendix B.  

The open-ended questions for the semi-structured interviews are typically “special 

conversations” between the researcher and the participants, based on a few specific topics, 

and designed to uncover their views. King & Horrocks (2010) have claimed that conducting 

such interviews is more likely to reflect the full richness and complexity of the views held by 

participants, although the raw data may require time-consuming analysis [Denscombe, 2007]. 

In particular, flexibility is the key requirement of qualitative interviews [King & Horrocks, 

2010, Walliman, 2011].  
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The advantage of semi-structured interviews is that respondents are free to expand their ideas 

more widely on the topic. However, it was clear that some respondents, such as those in 

group G3, may not be able to express themselves adequately because of limited education 

and operational responsibilities. Consequently, semi-structured interviews have only been 

used for groups G1 and G2 [Kumar, 2011].  

 

3.6 Design of a Sharps Container  

 

As foreshadowed earlier, two design concepts for a sharps container have been developed 

hereunder in the context of a pilot study conducted with participants in HPH District 7. The 

design of these sharps containers has been used simply as a vehicle in this pilot study to gain 

feedback from respondents, especially about how applying the design process at the 

operational, constituent variables level (apart from the IWM systems level) influenced their 

views about infectious waste management. Hence, the design concepts presented below are 

purely hypothetical design ideas, to be evaluated visually by the above participants, and there 

was no intention of trying to optimize these designs or to manufacture them for user trials in 

this thesis.  

Recall, from the literature survey, that various kinds of unhygienic, recycled containers (i.e., 

discarded plastic water bottles and steel and aluminum cans; also known as substandard 

products—see also Appendix F) are often used by staff in IWMs procedures to collect sharps 

infectious waste materials in order to reduce transmission of infection. Hence, any 

improvements in this area of an IWMS would be very worthwhile in terms of improving 

safety and hygiene factors. The first design concept is based on a “needle grip insert”. This 

concept has been designed as a low-cost and recyclable option mindful of the usual concerns 

of staff in SHCPs. This concept acts as a tool can be inserted and used with a variety of soft-

walled, discarded containers.  

Concept 1 consists of two main parts, namely; (1) needle grip, and (2) funnel-shaped insert 

and lock for part 1. The single needle grip hole (as shown in Figure 3.6 below), is to reduce 

possible confusion of staff compared to the current available sharps containers used in NE 

which have several holes for extracting needles). The second part of this design can be used 

to penetrate to the selected containers—see Figure 3.6 below (full concept drawings are given 

in Appendix F). As a brief operating instruction: (1) practitioners first have to cut a small 

leading opening on the surface of a suitable discarded container; (2) the funnel part of the 

design can then be pushed into this opening, and then, (3) the needle grip component, can be 



56 

locked on the surface of the container. If required, a suitable adhesive may be applied to fix 

the design permanently to the recycled container, and duct tape used to seal the sharps 

container when full. 

 

 
Figure 3.6 Technical drawing and 3D illustration of design concept Model 1 

 
As illustrated in Figure 3.7 hereunder, design concept 2 has been developed based on more 

conventional, and expensive, versions of commercially available sharps containers. The two 

main parts of this concept are: (1) needle grip with a cover component (to improve safety 

during waste transportation); and (2), a translucent body part (to enable users to see when the 

containers are full). The Red colored cover signifies the contaminated needle grip area with 

which users should avoid contact. The capacity of this design concept is about 200-250 

needles (full drawings of concepts 1 and 2 are given in Appendix F). This concept can be 
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used in public areas of a hospital so as to improve feelings of safety and trust for both patients 

and medical practitioners.  

 

 
Figure 3.7 Technical drawing and 3D illustration of design concept Model 2 

The results of this pilot study are given in Chapter 4, Part 2, and in Appendix C. 

 

3.7 Experiment Timeline 

 

The initial contacts and permissions to undertake this research with the SHCPs were arranged 

between Mahasarakham University Administrators (the writer’s employer) and the 

Administrators of the noted SHCPs (bearing in mind that these organizations are both under 

the control of Thai Government Departments). A rough timeline for conducting the 

questionnaire surveys with the noted small health care providers is given in Table 3.3. The 
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time allocated to the analysis of empirical data and related thesis activities is also outlined in 

this timeline. 

Table 3.3 Experiment plan timeline for the two levels of research activity 

Activities Time 
UC Ethics in Human Research approval 24th March 2010 
Initial contact with ten small health care providers (SHCPs) April – July 2010 

Research Activity Level 1 
 SHCP-1, Nonsaard Hospital August - September 2010 

SHCP-2, Namphong Hospital September 2010 
SHCP-3, Khaosuankwang Hospital September 2010 
SHCP-4, HPH Tambon Bouray September 2010 
SHCP-5, Louamnatch Hospital September 2010 
SHCP-6, Muangsamsib September 2010 
SHCP-7, HPH District 7  September – October 2010 
SHCP-8, HPH Tambon Phasook October 2010 
SHCP-9, Phratai hospital October 2010 
SHCP-10, Kantrarom Hospital October – November 2010 

Analysis of obtained empirical data by SPSS and NVivo software January – October 2011 
International Conference on Sustainable Design (ICSD) 2011 December 2011 
Developing of a refined model of an IWMS January – June 2012 
International Conference on Design and Innovation (ICDI) 2012 November 2012 

Research Activity Level 2 
 SHCP-5, Louamnatch Hospital (semi-structured interview) November 2012 

Semi-structured interviews with 3 experts November – December 2012 
SHCP-7, HPH District 7  
(Likert questionnaire survey: evaluation of a sharps container) December 2012 

Analysis of obtained empirical data by SPSS and NVivo software December 2012 – March 2013 
Summarizing empirical results and proposing a final model of an IWMS  January – February 2013 
Thesis writing January – April 2013 

 

The experimental results obtained in this investigation will now be presented and discussed. 
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CHAPTER 4: EXPERIMENTAL RESULTS 
 

4.1 Preamble 
 
This chapter is divided into two parts: Part 1 reports on the results obtained from research 

Activity Level 1. This is a comprehensive part of this research and is presented as concisely as 

practicable with detailed supporting information listed in Appendices C and D. In keeping 

with research Activity Level 2, Part 2 of this chapter is relatively shorter, and describes the 

pilot study, and related quantitative survey data analysis, of a sharps container (as designed in 

Chapter 3, earlier) undertaken in HPH District 7 (refer Table 3.1 in Chapter 3). Interviews 

were also obtained with a senior IC Committee member in Louamnatch hospital with respect 

to the characteristics of the refined model of an IWMS derived from research Activity Level 1. 

Finally, an expert panel, comprising three university experts (knowledgeable about infectious 

waste management), was also consulted to obtain valuable feedback about the refined model 

proposed by the writer. This final model is also presented and discussed in this part of 

Chapter 4. 

In Part 1, analyses of empirical data obtained from surveying ten small health care providers 

(SHCPs) are discussed in detail, followed by the progressive development of elemental 

parametric models of an IWMS suitable for the noted SHCPs. The main emphasis here is to 

progressively identify (in a step-wise fashion) the parameters—and related constituent 

variables—for compiling a refined, generic1 model of an infectious waste management 

system, whilst concurrently highlighting areas of potential improvement for the systems 

investigated in NE Thailand. This proposed IWMS model is tabled and discussed in this part 

of Chapter 4.The empirical results corresponding to research Activity Level 1 will now be 

presented.  

CHAPTER 4 PART 1 

4.2 Quantitative and Qualitative Data Analysis Results—Activity Level 1 
 
The results of the experimental program, in keeping with research Activity level 1, are 

summarized and explained hereunder; for ease of reference the relevant part of Figure 1.1 is 

reproduced below. The quantitative data obtained from applying the Likert scale 

questionnaire (described in Chapter 3) were analyzed by means of SPSS software (refer block 

                                                            
1 The term generic is used here to denote an IWMS model generally applicable to all of the SHCPs investigated in this study 
in NE Thailand. 
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H1 in Figure 1.1a, below). Mindful of the triangulation aspect of this research (block I in 

Figure 1.1a), the corresponding qualitative data obtained from the semi-structured interviews 

have been analyzed and summarized by means of the noted NVivo qualitative analysis 

software (block H2). In order to aid readability and conciseness, the qualitative analysis 

results are presented first. These are then followed by a summary of the quantitative analysis 

results—with all empirical data obtained from the noted ten small health care providers 

(SHCPs) described earlier. 

 
 

 

 

 

 

 

 

 

Figure 1.1a Extracted from the research plan in Figure 1.1: graphic outlining the 
empirical and analytical activities carried out in research Activity Level 1. 

 
A triangulation analysis comparing this pair of data analyses follows on after these summaries 

and is discussed to highlight important findings. Detailed empirical data are given in the 

Appendices C and D. The following qualitative results are presented approximately in the 

order of the parameters indicated in the initial IWMS model noted earlier in Figure 3.1, whilst 

allowing for new parameters to be identified. 

4.2.1 Qualitative data analyses; parameter 1: Planning and design of an IWMS 

For this parameter, interview data obtained from ten SHCPs comprised 14 interviews (over 23 

participants from groups G1 and G2 involved in the planning and development of IWMs; see 

Appendix D). The duration of the interviews ranged from approximately 20 to 40 minutes. As 

noted earlier, all conversations were in the Thai language. The English interview transcripts 

have also been edited by a professional editor from the Canberra Society of Editors, as 

recommended by the Academic Skills Centre, University of Canberra (refer Appendix I for 

full transcripts). To aid understanding of the participant responses in the transcripts in the 

particular contexts, selected aspects of discourse analysis have been applied in association 
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with thematic analysis [King & Horrocks, 2010; Brown & Yule, 1983]. Discourse analysis is 

primarily analysis of conversations with respect, for example, to observing the syntax, 

semantics and tones of sentences uttered by respondents [Denscombe, 2007].  

Kumar [2011] and King and Horrocks [2010] has recommended approximately four steps to 

identify the main themes that emerge from interview data, namely: (1) identify the main 

themes, in this case the parameters and respective constituent variables of IWMS; (2) assign 

codes to the main themes; (3) classify responses under the main themes, and (4) integrate 

themes and responses into the text of the research report. This approach has been used by the 

writer to develop themes and the thematic structures which have been subsequently applied to 

inform a refined model of an IWMS. And also highlight potential improvements to the 

existing systems for the information of the stakeholders, i.e., primarily groups G1 and G2—

implementing improvements is outside the scope of this thesis, but guidelines will be 

provided by the writer in future research with these SHCPs.  

Figure 4.1 below provides an exemplar of how NVivo qualitative software [QSR, 2008; 

Bazeley, 2007] has been used to process textual, interview information and identify the 

themes (i.e., parameters and constituent variables (the full set of the software outputs for each 

parameter are given in Appendix D).  

 

 

Figure 4.1 Illustration of a coded interview transcript (Nonsaard Hospital; showing related 
constituent variables as coding strips in the right hand side panel of the figure) 
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Semi-structured, open-ended questions have been used with respect, in this case, to the 

question about the disposal of infectious waste. In this figure, the coded transcript information 

(i.e., the coding references highlighted in brown in Figure 4.1, and related to the constituent 

variables) has been obtained from SHCP-1 (i.e., Nonsard Hospital), and filed in the folder of 

NVivo sources labeled ‘Internal2’ (see upper left-hand-side panel in Figure 4.1). The right 

hand column shows the ‘Coding strips3’ in which the variables were identified in the coding 

references.  

Following on, by way of explanation Figure 4.2, overleaf, shows a sample extract 

summarizing all the Nvivo software analysis outputs (from 10 hospitals and 23 participants: 

refer Appendix D for a full listing). Recall that the parent nodes represent the main 

parameters of the IWMS, and the children nodes represent the respective constituent 

variables.  

 

 

Figure 4.2 Listing the main parameters of an IWMS (NVivo software format), with details 
listed for the parameter Planning and design of an IWMS (10 hospitals; 23 participants) 

 

This figure shows the seven main functional parameters detected in this study of IWMs, 

namely; (1) Planning and design of an IWMS, (2) Policies and administrative procedures, (3) 

Individual departmental procedures, (4) Medical waste treatment and disposal methods, (5) 

                                                            
2 Internal refers to sources of materials that can be imported into NVivo. For this research project, Internal includes interview 
transcripts and pictures. 
3 Coding stripes mean coloured stripes that illustrate coding references in a source or nodes. 
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Monitoring and periodic review, (6) Medical waste handling equipment and products, and (7) 

Cultural and social views. Compared to the initial IWMS model (as shown in Figure 3.1 

earlier), number (6) is the additional parameter, identified from these analyses, which means 

that the initial IWMS model can now be updated accordingly as an interim measure. In 

keeping with the NVivo analysis shown in Figure 4.2, the IWMS model parameters may be 

summarized as depicted in Figure 4.3 below. 

 

 

 

 

 

 

 

 

 

Figure 4.3 Interim parametric model of an IWMS, listing seven main parameters 

 
Observe from Figure 4.2 that the first parameter Planning and design of an IWMS includes 

seven important constituent variables, namely; (1) Organizational goals, (2) Key Performance 

Indicators (KPIs), (3) Public hearing and consultations, (4) General information and health 

care requirements, (5) Cost analysis, (6) Areas coverage, and (7) Human resources and staff 

rotation plan. As shown in this figure, for the variable (7) Human resources and staff rotation 

plan, participant responses were also categorized as Positive, or Negative—these two attitudes 

perceived by respondents indicated areas of potential improvements across all the noted 

parameters for the benefit of the participants.  

Returning to Figure 4.2, above, it will be seen that for Planning and design of an IWMS, the 

variable Organizational goals received 84 references from 14 sources indicating that the 

respondents viewed this variable as very important to the system. Relatedly, the Human 

resources and staff rotation plan received 38 references of which 30 were negative, thus 

implying concerns by the participants with respect to this constituent variable. The number of 

sources in this figure indicate the number of interview transcripts actually obtained (and not 
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necessarily the number of participants, as some participants responded as a group) while the 

number of coded references denote how many times (i.e., the frequency) that respondents 

referred to a particular constituent variable. As explained earlier, in this type of qualitative 

analysis, frequency may be interpreted as indicating the approximate, relative importance4 of 

a variable in the perception of the respondents, although this also needs to be cross referenced 

to corresponding quantitative analysis results as a check on validity.  

Importantly, it is found that two new constituent variables have been identified from this 

analysis (compared to the initial IWMS model shown in Figure 3.1), namely, Key 

performance indicators (KPIs) and Human resources and staff rotation plan. The parametric 

model for the Planning and Design of an IWMS parameter can now also be updated to include 

these constituent variables as outlined in Figure 4.4.  

 

 

 

 

 

 

 

 
Figure 4.4 Interim parametric model of an IWMS, listing constituent variables of the 

parameters: Planning and design of an IWMS 
 

The other six parameters listed earlier in Figure 4.3 above will be updated progressively in a 

similar fashion. A summary of coding references for the Planning and design of an IWMS 

parameter is given in Figure 4.5 overleaf (the colors are the automatic outputs of the Excel 

software employed in this summary).  
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triangulation comparison later with the quantitative analysis results, it is found that these 

results suggest that the parametric model of an IWMS being developed is sensitive to the 

concerns of the respondents, and that potential improvements to the constituent variables of 

this parameter may be worth considering. For the purpose of a more detailed examination, this 

figure may be transposed in order to separate the total, positive and negative responses to this 

parameter as shown in Figure 4.6 hereunder. 

 

 

Figure 4.5 Parameter: Planning and design of an IWMS—groups G1 and G2; listing the 
total number of coding references, positive and negative, for each of the constituent variables 
 

Panel A in Figure 4.6, below, shows the total frequency of the references for the respective 

constituent variables of this parameter. At first glance, this appears to indicate that relative 

importance or priority—in the perception of the participants—of the respective constituent 

variables, and this is a reasonable assumption. However, when the positive and negative 

references are separated out, as in Panels B and C above, and expressed as percentages of the 

total frequency for a particular constituent variable, the relative ranking of the coding 

references changes noticeably in relation to the total frequency of the coded references.  

This does not necessarily mean that the relative importance of the variables has changed; 

rather it indicates more clearly the level of satisfaction or dissatisfaction with that particular 

variable. These negative coding references (Panel C) highlight the relative concerns of the 

participants with respect to the noted variables—bearing in mind the overall ranking of 

variables mentioned above. 
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Figure 4.6 Participant response patterns (coding references)—as extracted from Figure 4.5 

for the Planning and design an IWMS parameter (Panels B and C are % values) 
 
This qualitative analysis, based on the use of NVivo software, can be extended by means of 

an inbuilt cluster and correlation analysis facility, as shown in Figure 4.7 and Table 4.1, 

respectively.  

 
Figure 4.7 Cluster analysis for the parameter: Planning and design of an IWMS  

(NVivo software format) 
 
Cluster analysis is an exploratory technique calculated, along with a Pearson correlation 

coefficient, which may be used to visualize patterns of constituent variables that share similar 

keywords or phrases (words similarity). Cluster analysis diagrams in NVivo software 

represent variables in a hierarchy that shows the degree of similarity or differences—the 

variables that have a higher degree of similarity, based on the occurrence and frequency of 
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words, are shown clustered together. In contrast, the variables that have a lower degree of 

similarity are displayed further apart [QSR, 2008]. 

The correlation values between constituent variables, shown in Red in the Table 4.1 below, 

are also useful in determining the degree to which variables are interrelated (a correlation 

coefficient of magnitude 1 (±) being theoretically ideal). A sample output is shown for the 

Planning and design parameter. For brevity, all of these correlation tables are limited to the 

first five pairs of variables with the full set of variables given in Appendix D. In general, this 

indicates the interdependencies of the variables for this parameter, which follows on account 

of the thematic coding procedure (where reference may be made to one or more variables in 

the one parcel of response text). Note also that this Table is an extract of the automatic printed 

computer output (from applying the NVivo qualitative analysis software) that gives 

correlation coefficient values to six decimal places—these have been rounded off, sensibly, to 

two decimal places in all subsequent discussions of correlation. 

 
Table 4.1 Pearson correlation coefficient analysis (NVivo software format) 

Node A Node B Pearson correlation coefficient
Nodes\\Planning and design of an 
IWMS\Organizational goals 

Nodes\\Planning and design of an IWMS\Key 
Performance Indicators (KPIs) 

0.952381 

Nodes\\Planning and design of an IWMS\Key 
Performance Indicators (KPIs) 

Nodes\\Planning and design of an 
IWMS\Areas coverage 

0.842438 

Nodes\\Planning and design of an 
IWMS\Organizational goals 

Nodes\\Planning and design of an 
IWMS\General information and health care 
requirements 

0.827081 

Nodes\\Planning and design of an IWMS\Key 
Performance Indicators (KPIs) 

Nodes\\Planning and design of an 
IWMS\General information and health care 
requirements 

0.823901 

Nodes\\Planning and design of an IWMS\Key 
Performance Indicators (KPIs) 

Nodes\\Planning and design of an 
IWMS\Cost analysis 
 

0.819647 

 

As might be expected, Table 4.1 shows a relative strong correlation of 0.95 between the 

variables Organizational goals and Key Performance Indicators (KPIs). Similar remarks 

apply to the pair of variables Key Performance Indicators and Areas coverage (i.e., the 

internal and external areas coming under the responsibility of the SHCP); and to 

Organizational goals and General information and health care requirements, and so on. 

These correlations provide a guide as to how changes in one variable may affect changes in 

another, and this is an important consideration in evaluating the design of IWMs. The other 

six system parameters have been analyzed in a similar fashion by means of NVivo qualitative 

analysis software; all qualitative results are listed in detail in Appendix D.  
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The quantitative analysis results for Planning and design system parameter are presented and 

discussed next. The results of this mixed-method research design are then summarized and 

compared on a triangulation basis. As an aid to conciseness, the format applied here, for these 

qualitative and quantitative analyses, is then used, with further modification, as a template to 

analyze the empirical data obtained for the other six parameters. 

 4.2.2 Quantitative data analyses; parameter 1: Planning and Design of an IWMS 

As foreshadowed above, the quantitative data obtained from applying the Likert scale 

questionnaire (described in Chapter 3) were analyzed by means of SPSS software (see 

Appendix C for full sets of response data for groups G1, G2 and G3, respectively). The details 

of the noted three groups of participants (G1-administrative staff and medical doctors; G2-

Nurses and technicians; and G3-unskilled staff) are described again briefly hereunder.  

Participant group G1 comprised 10 participants, namely, four medical doctors, and six public 

health officers and administrative nurses who were members of an IC (Infection Control 

Committee) and ENV (Environmental Committee). Seven of them had passed related training 

programs or undertaken courses regarding operations in an IWMS. Seven persons in Group 

G2 (12 participants comprising nurses and technicians) had also been educated about IWMS 

programs. Group G3 included eight supporting staff of which six had undertaken infectious 

waste handling training. 

Recall that the Likert questionnaire used in this inquiry had a nine-point scale ranging from 

the lowest (1), ‘Strongly dissatisfactory’ level, to the highest (9), ‘Strongly satisfactory’ level, 

with (5) Not sure as the central value, as illustrated again below in Figure 4.8.  

 

 

Figure 4.8 Questionnaire Likert scale (extracted from survey questionnaire) 
 

The results obtained by SPSS analysis of these data are summarized in Table 4.2 hereunder. 

This table lists the survey questions, the Mean, Standard Deviation (SD) and the related 

constituent variables for the parameter Planning and design of an IWMS. The latter are 

included to show how the original questions are best related thematically to the constituent 

variables for this parameter. Interesting findings are depicted in Red. In this case, the purpose 

of the statistical analysis is to search for possible consensus or discordant views, rather than to 
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test for significant differences between frequencies of occurrence (the full sets of data outputs 

for the remaining parameters, over all groups of participants, are given in Appendix C). 

 
Table 4.2 Likert scale survey results of group G1 on parameter: Planning and design of an 

IWMS (SPSS output)5 

Questions 
Related to constituent 
variable listed below 

N 
Mean Std. Deviation 

Valid 
[B-1] The IWM plan gives an outline of waste 
streams and quantities to be managed? 

Cost analysis / Organizational 
goals 10 7.2000 1.61933 

[B-2] The planning processes have been 
developed based on the current situation? 

General information and 
health care requirements 

10 7.2000 1.13529 

[B-3] The IWM plan has developed and 
continually updated guidelines for recommended 
infectious waste practice? 

General information and 
health care requirements 

10 6.9000 1.44914 

[B-4] The IWM plan has been prepared on the 
basis of staff requirements and national 
legislation? 

General information and 
health care requirements 

10 6.5000 1.50923 

[B-5] The IWM plan has been prepared on 
relevant assumptions for projecting future 
development? 

Organizational goals / Key 
Performance Indicators (KPIs) 

10 6.9000 1.44914 

[B-6] Public consultations have been involved in 
the determination of planning processes before 
adopting final IWM plan? 

Public hearing and 
consultations 

10 4.8000 2.20101 

[B-7] Public consultation of the IWM plan has 
included a wide range of participants and 
stakeholders in order to cover all important 
aspects before implementation of the plan? 

Public hearing and 
consultations 

10 5.1000 2.64365 

[B-8] Environmental impact assessments of the 
effects of IWM plan are prepared and adopted by 
a competent authority? 

Areas coverage / Key 
Performance Indicators (KPIs) 

10 6.1000 1.72884 

[B-9] The Geographical coverage of IWM plan 
for the health-care provider has been properly 
indentified? 

Areas coverage 10 7.5000 1.26930 

[B-10] The IWM plan has clearly assigned 
responsibilities for staff at the relevant levels? 

Human resources and staff 
rotation plan 

10 7.1000 1.59513 

TOTAL: PLANNING AND DESIGN OF AN 
IWMS 

 10 6.5300 1.08428 

  

The numerical value of the SD, positive or negative, needs to be considered with respect to 

how it may increase or decrease the mean values—taking into consideration, however, that 

the non-parametric6 or discrete data associated with Likert scale tests are not usually 

considered as being normally distributed. For example, question [B-7], which is related to the 

variable Public hearing and consultations, has a mean value of 5.1 (i.e., close to the Not sure 

Level number 5). A response close to a mean of 5 would indicate that about half of the 

respondents were satisfied with the situation, relevant to this variable, while half were 

dissatisfied—mindful, that in Thai culture, a Not sure response may indicate a hedging 

response so as not to offend anyone. However, this outcome is sufficient to indicate that there 

is potential for improvement. Questions [B-6] and [B-8] in Table 4.2 also appear to fall into 

this Not sure category, approximately.  

                                                            
5 Note that the SPSS software automatically computes the mean and standard deviation values to four and five decimal places 
respectively; these have been rounded off to no more than two decimal places in all subsequent discussion. 
6 Non-parametric statistics techniques apply to data that do not belong to any particular distribution. 
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On the other hand, mean values close to 7 (Satisfactory), or above, suggest that there are more 

respondents satisfied compared to those that are dissatisfied. Perhaps, an inhibited or hedging 

response may also have been applied by respondents in arriving at this mean value. The large 

variation in the value of the standard deviations in Table 4.2, although to be expected with a 

discrete Likert scale and a relatively small sample size, also adds to this uncertainty since they 

indicate a large variation in responses. This is where the reliability of a quantitative test such 

as this one becomes difficult to interpret, and more reliance (as allocated by the writer) needs 

to be assigned to the corresponding qualitative tests where the respondents may be less 

reluctant or inhibited to make positive or negative comments.  

By assuming a worst case scenario, and guided firstly by the qualitative analysis results, the 

writer has aimed for a conservative interpretation of the quantitative results, as will be 

discussed further later. In summary, it appears that questions [B-6], [B-7] and [B-8], highlight 

problematic areas where improvements may be needed [after Niyompanitpatana & Bonollo, 

2012]7. In keeping with the above format, Table 4.3 indicates satisfaction levels for 

participant group G2, nurses and technicians for the same parameter.  

 
Table 4.3 Likert scale survey results of group G2 on parameter: Planning and design of an 

IWMS (SPSS output) 
 

Questions 
Related to constituent 

variables 
N 

Mean Std. Deviation 
Valid 

[B-1] The IWM plan gives an outline of waste 
streams and quantities to be managed? 

Cost analysis / Organizational 
goals 12 6.5833 1.08362 

[B-2] The planning processes have been 
developed based on the current situation? 

General information and 
health care requirements 12 6.6667 .98473 

[B-3] The IWM plan has developed and 
continually updated guidelines for recommended 
infectious waste practice? 

General information and 
health care requirements 12 7.1667 1.19342 

[B-4] The IWM plan has been prepared on the 
basis of staff requirements and national 
legislation? 

General information and 
health care requirements 12 6.1667 1.80067 

[B-5] The IWM plan has been prepared on 
relevant assumptions for projecting future 
development? 

Organizational goals / Key 
Performance Indicators (KPIs) 12 6.8333 1.64225 

[B-6] Public consultations have been involved in 
the determination of planning processes before 
adopting final IWM plan? 

Public hearing and 
consultations 12 6.1667 2.44330 

[B-7] Public consultation of the IWM plan has 
included a wide range of participants and 
stakeholders in order to cover all important 
aspects before implementation of the plan? 

Public hearing and 
consultations 12 5.4167 2.15146 

[B-8] Environmental impact assessments of the 
effects of IWM plan are prepared and adopted by 
a competent authority? 

Areas coverage / Key 
Performance Indicators (KPIs) 12 5.4167 2.19331 

[B-9] The Geographical coverage of IWM plan 
for the health-care provider has been properly 
indentified? 

Areas coverage 12 6.3333 1.87487 

[B-10] The IWM plan has clearly assigned 
responsibilities for staff at the relevant levels? 

Human resources and staff 
rotation plan 12 6.4167 1.72986 

TOTAL: PLANNING AND DESIGN OF AN 
IWMS 

 12 6.3167 1.19760 

                                                            
7 Niyompanitpatana, T. & Bonollo, E., 2012,’A design study of infectious waste management systems for small health care 
providers in North-Eastern Thailand: evaluation of related system products and equipment’, International Conference on 
Design and Innovation (ICDI) 2012, UNIMAS, Malaysia (Conference proceedings). Available at www.indi.unimas/icdi2012/   
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Again, as highlighted in Red, questions [B-6], [B-7] and [B-8] highlight the constituent 

variables about which the respondents have concerns. This is again reflected by the result that 

the mean values are generally low and close to the Likert mid-scale value of 5, hence denoting 

some uncertainty in the minds of the respondents. These results follow the pattern found for 

group G1 above, again indicating that there is room for possible system improvements. 

Although, as reflected in Table 4.4 below, and with the exception of question [B-2], the 

response of group G3 (unskilled staff) is found to be more positive compared to the above two 

groups. This group seems to be reasonably satisfied with the status quo in keeping with the 

noted hierarchical aspects of Thai culture [Burnard & Gill, 2008; Nisbett, 2003]. This is to be 

expected as this group would be mainly preoccupied with personal financial security, and 

everyday practical operations at a subordinate level rather than system design, policy and 

management issues. As noted in Chapter 3, this group was issued with a different set of 

questions appropriate to their usual duties, but only in relation to basic aspects of the 

parameters Planning and design of an IWMS and Policies and administrative procedures. 

Table 4.4 Likert scale survey results of group G3 on IWMS issues (for parameters: Planning 
and design of an IWMS and Policies and administrative procedures) 

 

Questions 
Related to constituent 

variables 
N 

Mean Std. Deviation 
Valid 

[B-1] The Hospital has provided appropriate IWM 
education according to your responsibilities? 

Organizational goals / General 
information and health care 
requirements 

8 7.6250 1.99553 

[B-2] You have been assigned more than one 
responsibility in IWM system? 

Human resources and staff 
rotation plan 8 6.0000 3.50510 

[B-3] The guidelines and regulations are suitable 
for you to operate within IWM system? 

General information and 
health care requirements 8 7.6250 1.68502 

[B-4] IWM policy has clear definitions and 
descriptions of infectious waste material? Organizational goals 8 7.7500 1.38873 

[B-5] Implementation of the IWM system has had 
a positive effect on your responsibilities including 
reduction of potential hazards? 

Key Performance Indicators 
(KPIs) 8 7.2500 2.05287 

[B-6] Hospital administrators stress the 
importance of IWM issues related unskilled staff 

Human resources and staff 
rotation plan 8 7.6250 2.06588 

[B-7] Necessary resources including supplies and 
adequate numbers of staff are provided? 

Cost analysis / Human 
resources and staff rotation 
plan 

8 7.2500 1.66905 

[B-8] You have received suitable pre-exposure 
and post-exposure vaccines to guard against 
infection when handing infectious waste? 

General information and  
Health care requirements 8 7.1250 2.10017 

[B-9] It has been possible for you to read all the 
department's IW procedures before starting 
work? 

General information and 
health care requirements 8 7.1250 1.55265 

[B-10] An IWM audit has been carried out at 
least once a year in your area of responsibilities? 

Areas coverage / Key 
Performance Indicators (KPIs) 8 7.1250 1.88509 

TOTAL: PLANNING AND DESIGN OF AN 
IWMS 

 8 7.2500 1.64404 

 
4.2.3 Triangulation analysis of quantitative and qualitative results 

Parameter 1: Planning and design of an IWMS 

As anticipated in block I of Figure 1.1a earlier, the results of a cross comparison of the above 

quantitative and qualitative empirical results are tabulated in Table 4.5 below. For comparison 
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purposes, the qualitative analysis results listed earlier in Figure 4.2 (page 62) have been 

included in this table alongside the noted quantitative analysis results for the three groups. As 

noted before, two new constituent variables have been identified from the qualitative open-

ended interviews, namely, Public hearing and consultation and Human resource and staff 

rotation plan and have been added to the initial IWS model. 

 
Table 4.5 Cross comparison: Quantitative and Qualitative analysis results 

 
Parameter: Planning and design of an IWMS 

Constituent 
variables 

Additional 
constituent 
variables 

Qualitative analysis group G1 
and G2 

Quantitative analysis 

NVivo coding references SPSS 

Total Positive Negative G1 G2 G3 

Human resources 
and staff rotation 
plan  38 

8 
(21.1%) 

30  
(78.9%) 

[B-10] Mean 7.10 
SD 1.60 

[B-10] Mean 6.42 
SD 1.73 

[B-2] Mean 6.00 
SD 3.51 
[B-6] Mean 7.63 
SD 2.07 
[B-7] Mean 7.25 
SD 1.67 

Cost analysis  
75 

26 
(34.7%) 

49 
(65.3%) 

[B-1] Mean 7.20 
SD 1.62 

[B-1] Mean 6.58  
SD 1.08 

[B-7] Mean 7.25 
SD 1.67 

Areas coverage  

52 
20 

(38.5%) 
32 

(61.5%) 

[B-8] Mean 6.10 
SD 1.73 
[B-9] Mean 7.50 
SD 1.27 

[B-8] Mean 5.42  
SD 2.19 
[B-9] Mean 6.33  
SD 1.87 

[B-10] Mean 7.13 
SD 1.89 

Public hearing and 
consultations 

 

18 
7 

(38.9%) 
11 

(61.1%) 

[B-6] Mean 4.80 
SD 2.20 
[B-7] Mean 5.10 
SD 2.64 

[B-6] Mean 6.17  
SD 2.44 
[B-7] Mean 5.42  
SD 2.15 

na 

General information 
and health care 
requirements 

 

64 
25 

(39.1%) 
39 

(60.9%) 

[B-2] Mean 7.20 
SD 1.14 
[B-3] Mean 6.90 
SD 1.45 
[B-4] Mean 6.50 
SD 1.51 

[B-2] Mean 6.67  
SD 0.98 
[B-3] Mean 7.17  
SD 1.19 
[B-4] Mean 6.17  
SD 1.80 

[B-1] Mean 7.63 
SD 2.00 
[B-3] Mean 7.63 
SD 1.69 
[B-8] Mean 7.13 
SD 2.10 
[B-9] Mean 7.13 
SD 1.55 

Key Performance 
Indicators (KPIs)  71 

30 
(42.3%) 

41 
(57.7%) 

[B-5] Mean 6.90 
SD 1.45  
[B-8] Mean 6.10 
SD 1.73 

[B-5] Mean 6.83  
SD 1.64 
[B-8] Mean 5.42  
SD 2.19 

[B-5] Mean 7.25 
SD 2.05 
[B-10] Mean 7.13 
SD 1.89 

Organizational 
goals 

 

84 
49 

(58.3%) 
35 

(41.7%) 

[B-1] Mean 7.20 
SD 1.62 
[B-5] Mean 6.90 
SD 1.45 

[B-1] Mean 6.58  
SD 1.08 
[B-5] Mean 6.83  
SD 1.64 

[B-1] Mean 7.63 
SD 2.00 
[B-4] Mean 7.75 
SD 1.39 

 

In summary, in Table 4.5, above, the qualitative analysis results listed generally agree with 

the quantitative results (as first noted in Tables 4.2, 4.3 and 4.4), respectively, mindful of the 

expectations of a triangulation comparison in support of validity—note that the question 

numbers for the quantitative results are shown in brackets ([…]). These results have been 

ranked with respect to the highest qualitative, negative percentage response, beginning with 

78.9% for Human resources and staff rotation and down to 41.7% for Organizational goals, 

mindful of the overall ranking shown earlier in Figure 4.6, Panel A.  
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The relatively low means for the noted quantitative results (highlighted in Red) correspond to 

the large, negative coded reference values for the qualitative results—this suggests that, for 

the parameter Planning and design of an IWMS, the related constituent variables, namely, 

Human resources and staff rotation plan, Cost analysis, Areas coverage, Public hearing and 

consultations, General information and health care requirements, and Key Performance 

Indicators (KPIs) reflect a possible priority for implementing improvements these variables.  

In the following work, the qualitative analyses of the empirical data pertaining to the other six 

parameters will be presented to the format documented above for the parameter Planning and 

design of an IWMS. For brevity, and to avoid repetition as much as possible, the quantitative 

analyses will only be presented for another two parameters followed by summary tables 

tabulating both sets of results. All qualitative and quantitative results are given fully in 

Appendices C and D, and recorded on DVD as appropriate. 

 
4.2.4 Qualitative data analyses; parameter 2: Policies and administrative 

procedures 

From Figure 4.9, below, it is observed that the parameter Policies and administrative 

procedures includes nine important constituent variables (compared to 6 previously in Figure 

3.1, an initial parametric model of an IWMS).  

 

 

Figure 4.9 Listing details of the parameter: Policies and administrative procedures  
(NVivo software format) 
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The constituent variables of this parameter are: (1) Definition of responsible persons, (2) 

Infectious waste (IW) materials, (3) Communication with outside bodies, (4) Infectious waste 

management (IWM) documents, (5) Purchasing of IWM products and equipment, (6) Making 

decision on operating procedures, (7) Incentives and implementations, (8) List of registered 

waste disposal companies (municipality), and (9) Clear definitions of penalties.  

Interestingly, the three additional variables, namely; Incentives and implementation (11 

references), List of registered waste disposal companies (municipality) (27 references), and 

Clear definitions of penalties (32 references) have a relatively low number of coding 

references—which may indicate a lower but nevertheless important priority for these 

variables in the perception of the respondents. Again, the interim parametric model of an 

IWMS can be updated as shown in Figure 4.10 below. 

 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.10 Interim parametric model of an IWMS; updated, listing constituent variables for 
the first two parameters listed in Figure 4.3 (see page 63) 
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T
his com

pares favorably w
ith the findings from

 the literature survey w
here the activities of 

w
aste transportation and disposal com

panies w
ere seen to be problem

atic [V
isvanathan, 2006; 

W
iriw

utikorn, 2009; H
ansakul, 2000; D

oH
, 2006]. T

he num
bers of positive and negative 

coding references detected is show
n hereunder in F

igure 4.11, and the response patterns in 

F
igure 4.12, respectively.  

 

 

F
igu

re 4.11 P
aram

eter: P
olicies an

d adm
in

istrative procedu
res—

groups G
1 and G

2, listing 
the total nu m

ber of coding references, positive and negative, for each of the variables 
 

F
rom

 F
igure 4.11, it w

ill be observed that there are only four cases in w
hich the positive 

responses outw
eigh the negative ones, nam

ely: Infectious w
aste m

aterials, C
om

m
unication 

w
ith outside bodies, Infectious w

aste m
anagem

ent docum
ents and M

aking decisions on 

operating procedures. It follow
s that this pattern is sim

ilar to the one detected above for the 

P
lanning and D

esign param
eter, and also reflects the relative influence of the qualitative, 

sem
i-structured interview

s (w
ith possibly less inhibited responses), as against the structured, 

quantitative questions in the L
ikert questionnaire. 

F
igure 4.12, overleaf, show

s the relative im
portance of the constituent variables in term

s of 

the num
ber of coding references (P

anel A
). It begins w

ith variable D
efinition of responsible 

person w
ith 86 references and so on. T

he low
est rank is found to be for the variable Incentives 

and im
plem

entations w
ith 11 references. H

ow
ever, as before, the ranking changes w

hen the 

responses are expressed as percentages of the total frequency. In this case, there are four 

constituent variables w
ith negative references m

ore that 50%
 of the total for a particular 

variable, nam
ely: L

ist of registered w
aste disposal com

panies (m
unicipality) (70.4%

), C
lear 

definitions of penalties (68,7%
), D

efinition of responsible persons (59.3%
), P

urchasing of 
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IWM products and equipment (55%), and Incentives and implementations (54.5%).  In 

addition the remaining variables have negative references of about 30% to 45%.  

 

 

  

Figure 4.12 Participant response patterns (coding references)—as extracted from Figure 
4.11 for the parameter Policies and administrative procedures (Panels B and C are % values) 

 

In general, and without reference to any particular hospital, these results point to opportunities 

for making possible improvements to their respective IWMs subject to the motivation and 

capabilities of the stakeholders. Moreover, as underlined above, the variables Definition of 

responsible person and Purchasing of IWM products and equipment have a relatively high 

number of coding references as well as a high percentage of negative references. These 

products and equipment issues will be visited later, in research Activity Level 2, with respect 

to the noted pilot study involving evaluation of the design of a sharps container. 

As indicated in Figure 4.13 below, the related cluster analysis illustrates the close association 

between the corresponding constituent variables. The variable Infectious waste management 

(IWM) documents and Definition of responsible persons are closely clustered. Also, as 

highlighted in Red, Table 4.6 shows the first five, strong correlations. This supports the 

results noted above in term of the interrelationships between the variables of this parameter. 
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Figure 4.13 Cluster analysis for the parameter: Policies and administrative procedures 
(NVivo software format) 

 
Table 4.6 Pearson correlation coefficient analysis (NVivo software format) 

Node A Node B Pearson correlation coefficient
Nodes\\Policies and administrative 
procedures\Infectious waste management 
(IWM) documents 

Nodes\\Policies and administrative 
procedures\Definition of responsible persons 

0.888667 

Nodes\\Policies and administrative 
procedures\List of registered waste disposal 
companies (municipality) 

Nodes\\Policies and administrative 
procedures\Clear definitions of penalties 

0.880719 

Nodes\\Policies and administrative 
procedures\Making decision on operating 
procedures 

Nodes\\Policies and administrative 
procedures\Definition of responsible persons 

0.843247 

Nodes\\Policies and administrative 
procedures\Infectious waste management 
(IWM) documents 

Nodes\\Policies and administrative 
procedures\Communication with outside 
bodies 

0.841611 

Nodes\\Policies and administrative 
procedures\Making decision on operating 
procedures 
 

Nodes\\Policies and administrative 
procedures\Infectious waste management 
(IWM) documents 

0.841283 

 

4.2.5 Quantitative data analyses, parameter 2: Policies and administrative 

procedures 

The statistical analysis results for group G1, for the parameter Policies and administrative 

procedures, are shown in Table 4.7 below. By observation, the questions needing 

consideration are [C-2] and [C-10] as related to the constituent variables Communication with 

outside bodies and Definition of responsible persons (which have generally low means close 

to the Likert mid-scale value of 5). In addition, question [C-6]—which is related to more than 

one variable (including Definition of responsible persons, List of registered waste disposal 

companies (municipality), and Clear definitions of penalties)—also has a low mean value of 

6.20 (SD 1.14). In contrast, question [C-7] (related to the variable Incentives and 

implementations) has a highest mean value of 7.70 (SD 1.06), although the NVivo analysis 

for this variable found a negative response of 54.5% (see Figure 4.12 above). 

 

Nodes Clustered l>y Word similarity 

Incentives and implementations 
Infectious waste (IW) matenals 

Clear definitions of penalties 

List of registered waste disposal companies (municipality) 

Making decision on operating procedures 

Definition of responsible persons 

Infectious waste management (!WM) documents 



78 

Table 4.7 Likert scale survey results of group G1 on parameter: Policies and administrative 
procedures (SPSS output)  

Questions 
Related constituent 

variables 

N 
Mean Std. Deviation 

Valid 

[C-1] The IWM policy has clearly defined the 
nature and hazards of infectious waste 
materials? 

Infectious waste (IW) 
materials / Clear definitions of 
penalties 

10 7.3000 1.25167 

[C-2] The IWM policy is available to the 
community and outside organizations? 

Communication with outside 
bodies 

10 5.6000 1.71270 

[C-3] The IWM policy has clearly described the 
procedures and practices involved in the safe 
and effective management of infectious waste? 

Making decision on operating 
procedures / Purchasing of 
IWM products and equipment 

10 7.2000 1.13529 

[C-4] The IWM Policy documents include 
descriptions of health and safety risks resulting 
from mismanagement of infectious waste? 

Infectious waste management 
(IWM) documents 

10 7.1000 1.37032 

[C-5] The IWM policy has given goals and key 
steps essential to the achievement of the 
organization's objectives? 

Making decision on operating 
procedures / Communication 
with outside bodies 

10 6.8000 .91894 

[C-6] The IWM Policy documents have clearly 
identified management responsibilities within and 
outside the health-care establishment? 

Definition of responsible 
persons / List of registered 
waste disposal companies 
(municipality) / Clear 
definitions of penalties 

10 6.2000 1.13529 

[C-7] The Hospital administration stresses the 
importance of the IWM implementation? 

Incentives and 
implementations 

10 7.7000 1.05935 

[C-8] The Hospital administration should hire an 
outside organization to audit and/or support the 
IWM system? 

Communication with outside 
bodies 

10 
6.6000 1.57762 

[C-9] Any individual member of the waste 
management team may be assigned two or more 
sets of responsibilities? 

Definition of responsible 
persons 10 6.9000 1.66333 

[C-10] The hiring of a hospital waste-
management engineer is not necessary for the 
IWM system of small health-care providers? 

Definition of responsible 
persons 

10 5.5000 2.63523 

TOTAL:  POLICIES AND 
ADMINISTRATIVE PROCEDURES 

 
10 6.6900 .58775 

 

Table 4.8 Likert scale survey results of group G2 on parameter: Policies and administrative 
procedures (SPSS output)  

 

Questions 
Related constituent 

variables 

N 
Mean Std. Deviation 

Valid 

[C-1] The IWM policy has clearly defined the 
nature and hazards of infectious waste 
materials? 

Infectious waste (IW) 
materials / Clear definitions of 
penalties 

12 7.1667 1.40346 

[C-2] The IWM policy is available to the 
community and outside organizations? 

Communication with outside 
bodies 12 6.7500 1.60255 

[C-3] The IWM policy has clearly described the 
procedures and practices involved in the safe 
and effective management of infectious waste? 

Making decision on operating 
procedures / Purchasing of 
IWM products and equipment 

12 6.8333 1.33712 

[C-4] The IWM Policy documents include 
descriptions of health and safety risks resulting 
from mismanagement of infectious waste? 

Clear definitions of penalties 12 6.2500 1.65831 

[C-5] The IWM policy has given goals and key 
steps essential to the achievement of the 
organization's objectives? 

Making decision on operating 
procedures / Communication 
with outside bodies 

12 6.5833 1.78164 

[C-6] The IWM Policy documents have clearly 
identified management responsibilities within and 
outside the health-care establishment? 

Definition of responsible 
persons / List of registered 
waste disposal companies 
(municipality) / Clear 
definitions of penalties 

12 6.6667 1.07309 

[C-7] The Hospital administration stresses the 
importance of the IWM implementation? 

Incentives and 
implementations 12 7.1667 1.11464 

[C-8] The Hospital administration should hire an 
outside organization to audit and/or support the 
IWM system? 

Communication with outside 
bodies 12 6.7500 2.09436 

[C-9] Any individual member of the waste 
management team may be assigned two or more 
sets of responsibilities? 

Definition of responsible 
persons 12 6.8333 1.02986 

[C-10] The hiring of a hospital waste-
management engineer is not necessary for the 
IWM system of small health-care providers? 

Definition of responsible 
persons 12 6.3333 2.22928 

TOTAL:  POLICIES AND 
ADMINISTRATIVE PROCEDURES 

 
12 6.7333 1.06884 
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Table 4.8, above, shows that group G2 is also concerned with the constituent variables 

Definition of responsible persons (i.e., question [C-10]: mean 6.33, SD 2.23) and Clear 

definitions of penalties (i.e., question [C-4]: mean 6.25, SD 1.66), respectively. The response 

patterns for the means of G1 and G2 are slightly different, and when also compared with the 

previous NVivo results—as will be shown later in the cross comparison listed in Table 4.10. 

In contrast, as listed in Table 4.9 which follows, group G3, as before, seems to be more 

satisfied than the two previous groups, excepted for question [B-2] as related to the 

constituent variable Definition of responsible persons (mean value 6.00, SD 3.50)—

understandably, this variable directly influences to their roles and responsibilities in IWMs. 

   
Table 4.9 Likert scale survey results of group G3 on parameter: Policies and administrative 

procedures (SPSS output) 

Questions 
Related to constituent 

variables 
N 

Mean Std. Deviation 
Valid 

[B-1] The Hospital has provided appropriate IWM 
education according to your responsibilities? 

Definition of responsible 
persons 8 7.6250 1.99553 

[B-2] You have been assigned more than one 
responsibility in IWM system? 

Definition of responsible 
persons 8 6.0000 3.50510 

[B-3] The guidelines and regulations are suitable 
for you to operate within IWM system? 

Infectious waste management 
(IWM) documents / Making 
decision on operating 
procedures 

8 7.6250 1.68502 

[B-4] IWM policy has clear definitions and 
descriptions of infectious waste material? 

Infectious waste (IW) 
materials 8 7.7500 1.38873 

[B-5] Implementation of the IWM system has had 
a positive effect on your responsibilities including 
reduction of potential hazards? 

Incentives and 
implementations 8 7.2500 2.05287 

[B-6] Hospital administrators stress the 
importance of IWM issues related unskilled staff 

Incentives and 
implementations 8 7.6250 2.06588 

[B-7] Necessary resources including supplies and 
adequate numbers of staff are provided? 

Purchasing on IWM products 
and equipment 8 7.2500 1.66905 

[B-8] You have received suitable pre-exposure 
and post-exposure vaccines to guard against 
infection when handing infectious waste? 

Making decision on operating 
procedures / incentives and 
implementations 

8 7.1250 2.10017 

[B-9] It has been possible for you to read all the 
department's IW procedures before starting 
work? 

Infectious waste management 
(IWM) documents 8 7.1250 1.55265 

[B-10] An IWM audit has been carried out at 
least once a year in your area of responsibilities? 

Infectious waste management 
(IWM) documents 8 7.1250 1.88509 

TOTAL: POLICIES AND 
ADMINISTRATIVE PROCEDURES 

 8 7.2500 1.64404 

 

4.2.6 Triangulation analysis of quantitative and qualitative results 

Parameter 2: Policies and administrative procedures 

The findings of the triangulation analysis for this parameter are summarized in Table 4.10 

hereunder. Constituent variables with potential for improvement are highlighted in red. These 

correspond to negative references that have a high percentage value, and with mean values 

that are close to the uncertain (Not sure) value of 5. In sum, these include the following 

variables: List of registered waste disposal companies (municipality), Clear definitions of 

penalties, Definition of responsible persons, Purchasing of IWM products and equipment, 
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Incentives and implementation. Notably, the variable Definition of responsible persons 

(59.3% negative responses), has low mean values (highlighted in Red) for participant groups 

G1, G2, and G3. By comparison, the variables Infectious waste management (IWM) 

documents and Communication with outside bodies are found to have fewer negative 

references. 

 
Table 4.10 Cross comparison; parameter: Policies and administrative procedures 

Parameter: Policies and administrative procedures 

Constituent 
variables 

Additional 
constituent 
variables 

Qualitative analysis group G1 
and G2 

Quantitative analysis 

NVivo coding references SPSS 

Total Positive Negative G1 G2 G3 

List of registered 
waste disposal 
companies 
(municipality) 

 27 
8 

(29.6%) 
19 

(70.4%) 

[C-6] Mean 6.20 
SD 1.14 

[C-6] Mean 6.67 
SD 1.07 

- 

Clear definitions of 
penalties  32 

10 
(31.3%) 

22 
(68.7%) 

[C-1] Mean 7.30 
SD 1.25 
[C-6] Mean 6.20 
SD 1.14 

[C-1] Mean 7.17 
SD 1.40 
[C-6] Mean 6.67 
SD 1.07 

- 

Definition of 
responsible persons 

 

86 
35 

(40.7%) 
51 

(59.3%) 

[C-6] Mean 6.20 
SD 1.14 
[C-9] Mean 6.90 
SD 1.66 
[C-10] Mean 5.50 
SD 2.64 

[C-6] Mean 6.67  
SD 1.07 
[C-9] Mean 6.83 
SD 1.03 
[C-9] 6.33 
SD 2.23 

[B-1] Mean 7.63 
SD 2.00 
[B-2] Mean 6.00 
SD 3.51 

Purchasing of IWM 
products and 
equipment 

 
60 

27 
(45.0%) 

33 
(55.0%) 

[C-3] Mean 7.20 
SD 1.14 

[C-3] Mean 6.83 
SD 1.34 

[B-7] Mean 7.25 
SD 1.67 

Incentives and 
implementation  

 11 
5 

(45.5%) 
6 

(54.5%) 

[C-7] Mean 7.70  
SD 1.06 

[C-7] Mean 7.17  
SD 1.11 

[B-5] Mean 7.25 
SD 2.05 
[B-6] Mean 7.63 
SD 2.07 
[B-8] Mean 7.13 
SD 2.10 

Making decision on 
operating 
procedures 

 

57 
31 

(54.4%) 
26 

(45.6) 

[C-3] Mean 7.20 
SD 1.14 
[C-5] Mean 6.80 
SD 0.92 

[C-3] Mean 6.83 
SD 1.34 
[C-5] Mean 6.58 
SD 1.78 

[B-3] Mean 7.63 
SD 1.69 
[B-8] Mean 7.13 
SD 2.10 

Infectious waste 
management (IWM) 
documents 

 

72 
43 

(59.7%) 
29 

(40.3%) 

[C-4] Mean 7.10 
SD 1.37 

[C-4] Mean 6.25 
SD 1.66 

[B-3] Mean 7.63 
SD 1.69 
[B-9] Mean 7.13  
SD 1.55 
[B-10] Mean 7.13 
SD 1.89 

Communication with 
outside bodies 

 

44 
28 

(63.6%) 
16 

(36.4%) 

[C-2] Mean 5.60 
SD 1.71 
[C-5] Mean 6.80 
SD 0.92 
[C-8] Mean 6.60 
SD 1.58 

[C-2] Mean 6.75  
SD 1.60 
[C-5] Mean 6.58 
SD 1.78 
[C-8] Mean 6.75 
SD 2.09 

- 

Infectious waste 
(IW) materials 

 20 
14 

(70.0%) 
6 

(30.0%) 
[C-1] Mean 7.30 
SD 1.25 

[C-1] Mean 7.17 
SD 1.40 

[B-4] Mean 7.75 
SD 1.39 
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4.2.7 Qualitative data analyses; parameter 3: Individual departmental procedures  

Figure 4.14 shows seven constituent variables for the parameter Individual departmental 

procedures (compared to five previously as noted in Figure 3.1), namely; (1) Departmental 

discussion, (2) segregation and packing, (3) Transportation (inside), (4) Storage area, (5) 

Training programs and education, (6) Standard operating procedures, and (7) Contingency 

procedures.  

 

 

Figure 4.14 Listing details of the parameter Individual departmental procedures  
(NVivo software format) 

 

Additionally, the variable (6) appears as first as a matter of priority with the highest number 

of coding references, i.e., 91 references from 14 sources. The variable Contingency procedure 

is found to have the lowest frequency value with 34 coding references (11 positive and 23 

negative references). The interim parametric model of an IWMS may now be updated again to 

progressively develop a model of a generic IWMS, as presented in Figure 4.15 overleaf. 

Figure 4.16 hereunder depicts the number of coding references (including positive and 

negative coding references) of the related constituent variables; it will be observed that 

number of negative outcomes of all the variables clearly exceed the positive outcomes.  
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Figure 4.15 Interim parametric model of an IWMS; updated, listing constituent variables of 
the first three parameters as listed before in Figure 4.3 (see page 63) 

 

 

Figure 4.16 Parameter: Individual departmental procedures—groups G1 and G2, listing the 
total number of coding references, positive and negative, for each of the constituent variables 

 

Figure 4.17, which follows on, shows the related response patterns for this parameter. Panel A 

illustrates the relative priority based on the number of coding references. However; this rank 

changes when the negative references are expressed as a percentage of the total number of 

coding references. The variable Training programs and education appears to have the highest 

Parameter 1: Planning and design of 
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positive response (42.7%) although it still has a relatively high negative response rate of 

57.4%, as shown in Panel C. It is also realized that the variable Contingency procedures 

appears as the most serious case with 67.6% negative references.  

This is followed by Segregation and packing, Standard operating procedure, and 

Departmental discussion all with over 60% (approx.) negative references. Moreover, the 

remaining variables also have negative references exceeding 50%. These results suggest that 

groups G1 (doctors and administrators) and G2 (nurses and technicians) are concerned with 

the status of this Individual departmental procedures parameter.  

 

 

  

Figure 4.17 Participant response patterns (coding references)—as extracted from Figure 
4.16 for the parameter Individual departmental procedures (Panels B and C are % values) 

 

To continue, Figure 4.18 hereunder depicts the NVivo cluster analysis results based on word 

similarity between the constituent variables. The relevant clusters show an understandable 

relationship between the variables Transportation (inside) and Storage area. Table 4.11 

shows the correlation coefficients for the constituent variable for this parameter. For instance, 

The variables standard operating procedures and segregation and packing have a close 

correlation of approximately 0.95, the other variables have a similar close relationship. 
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Figure 4.18 Cluster analysis for the parameter: Individual departmental procedures 

(NVivo software format) 
 

Table 4.11 Pearson correlation coefficient analysis (NVivo software format) 

Node A Node B Pearson correlation coefficient 
Nodes\\Individual departmental 
procedures\Transportation (inside) 

Nodes\\Individual departmental 
procedures\Storage area 

0.948626 

Nodes\\Individual departmental 
procedures\Standard operating procedures 

Nodes\\Individual departmental 
procedures\Segregation and packing 

0.948272 

Nodes\\Individual departmental 
procedures\Transportation (inside) 

Nodes\\Individual departmental 
procedures\Standard operating procedures 

0.918877 

Nodes\\Individual departmental 
procedures\Storage area 

Nodes\\Individual departmental 
procedures\Standard operating procedures 

0.877699 

Nodes\\Individual departmental 
procedures\Transportation (inside) 

Nodes\\Individual departmental 
procedures\Contingency procedures 

0.875671 

 

4.2.8 Quantitative data analyses, parameter 3: Individual departmental procedures  

The responses of group G1 to this parameter are shown in Table 4.12 overleaf.  

 
Table 4.12 Likert scale survey results of group G1 on parameter: Individual departmental 

procedures (SPSS output) 

Questions 
Related constituent 

variables 

N 
Mean Std. Deviation 

Valid 

[D-1] The waste sorting and segregation system 
is appropriate for the responsibilities of the 
participants involved? 

Segregation and packing  10 7.3000 1.25167 

[D-2] The waste packaging practices are efficient 
enough to reduce the risks posed by infectious 
waste to participants? 

Segregation and packing / 
Standard operating 
procedures 

10 7.3000 .94868 

[D-3] Hospital staff are familiar with the waste 
management policy and procedures of the IWM 
system? 

Standard operating 
procedures / Contingency 
procedures 

10 6.9000 1.66333 

[D-4] Hospital staffs are properly trained to 
handle emergency infectious-waste situations? 

Training programs and 
education 

10 5.6000 1.89737 

[D-5] The infectious waste monitoring system is 
appropriate and convenient for staff to work with? 

Departmental discussion / 
Standard operating 
procedures 

10 6.9000 1.28668 

[D-6] Different levels of training have been 
designed in keeping with the responsibilities 
allocated to each health-care staff? 

Training programs and 
education 

10 6.1000 1.10050 

[D-7] Day to day transportation procedures of 
infectious waste are appropriate? 

Transportation (inside) 10 7.1000 1.10050 

[D-8] The transportation route of infectious waste 
in your department is safe and appropriate? 

Transportation (inside) 10 6.9000 1.52388 

[D-9] The hospital Infectious waste storages 
comply with international safety standards? 

Storage area 10 6.5000 .97183 

[D-10] There are adequate numbers of people 
who work with infectious waste in the hospital? 

Departmental discussion 10 6.5000 1.58114 

TOTAL:  INDIVIDUAL DEPARTMENTAL 
PROCEDURES 

 10 6.7100 .95737 

 

Nodes Clustered by Word similarity 

Storage area 

Transportation (inside) 

Segregation and pacl<ing 

Standard operating procedures 

"' 
Training programs and education 
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This shows a wide responses ranging approximately between Not sure Level (5) and the 

Satisfactory Level (7)). However; the variable Training programs and education is found to 

have a low mean value with respect to questions [D-4] (i.e., a mean of 5.60, SD 1.90) and [D-

6] (mean 6.10, SD 1.10). Questions [D-9] and [D-10] also have relatively low means 

signifying that a notable proportion of the respondents may have reservations about the 

operation of this variable. 

Responses of participant group G2 on this parameter are shown in Table 4.13 overleaf. 

Interestingly, five of the ten questions in this section have a low mean value—these questions 

are related to the variables Training programs and education, Departmental discussion, 

Standard operating procedures, and Contingency procedures with the mean values close to 6 

(i.e., the Not sure to satisfactory Level). It follows that these results may highlight areas of 

possible improvement. Question [D-9] has the highest response from group G2 to the variable 

Storage area and Transportation (inside) with a mean value of 7.58 (SD 0.90).  

 
Table 4.13 Likert scale survey results of group G2 on parameter: Individual departmental 

procedures (SPSS output) 

Questions 
Related constituent 

variables 

N 
Mean Std. Deviation 

Valid 

[D-1] You have the opportunity to discuss 
departmental procedure detailed in the IWM 
policy of your department? 

Departmental Discussion 12 6.4167 1.44338 

[D-2] Health workers can communicate their 
needs to departmental directors when 
developing IWM procedures? 

Departmental discussion 12 6.9167 1.16450 

[D-3] Staff are properly educated and informed 
about departmental IWM policy? 

Training programs and 
education 12 6.1667 1.02986 

[D-4] The staff understanding of IWM procedures 
and practices can be audited by using 
questionnaires? 

Departmental discussion / 
Standard operating 
procedures 

12 6.2500 1.28806 

[D-5] An audit of infectious waste management 
procedures has been carried out at least once a 
year? 

Departmental procedures 12 7.1667 1.19342 

[D-6] There is a clear written procedure in place 
for dealing with IW spillages? 

Contingency procedures 12 6.0833 1.50504 

[D-7] Staff are familiar with IWM policy and aware 
of emergency procedures? 

Contingency procedures 12 6.1667 1.02986 

[D-8] Instructions on waste separation are 
posted at each collection point? 

Segregation and packing 12 7.2500 1.76455 

[D-9] Health professionals have been consulted 
about placement of infectious waste collection 
materials? 

Storage area / Transportation 
(inside) 12 7.5833 .90034 

[D-10] The IWM written guidelines and 
recommendations can be easily understood? 

Standard operating 
procedures / Contingency 
procedures 

12 7.3333 .98473 

TOTAL:  INDIVIDUAL DEPARTMENTAL 
PROCEDURES 

 
12 6.7333 .65273 

 

Table 4.14, overleaf, shows the response of G3 to this parameter (Individual departmental 

procedures) indicating that this group is generally satisfied with this variable. However, it is 

worth noting that the questions [C-1] (mean 6.75, SD 1.75) and [C-2] (mean 6.88, SD 1.81) 

have the lowest mean values for this group—these two questions are concerned with the 
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variables Segregation and packing and Storage area and would normally impinge directly on 

the responsibilities of G3. 

 
Table 4.14 Likert scale survey results of group G3 on parameter: Individual departmental 

procedures (SPSS output) 

Questions 
Related constituent 

variables 

N 
Mean Std. Deviation 

Valid 

[C-1] Waste segregation, collection and 
packaging practices are appropriate for your 
level of work? 

Segregation and packing / 
Storage area 8 6.7500 1.75255 

[C-2] You are comfortable with the packaging 
practices for in-site transportation? 

Segregation and packing 8 6.8750 1.80772 

[C-3] Hospital's infectious waste safety 
standards make you feel properly protected? 

Standard operating 
procedures 8 7.0000 1.85164 

[C-4] You and your colleagues are familiar with 
IWM procedures and aware of emergency 
procedures? 

Standard operating 
procedures / contingency 
procedures 

8 7.1250 1.45774 

[C-5] The written procedures for the IW 
treatment and disposal methods can be easily 
understood? 

Departmental discussion 8 7.1250 1.64208 

[C-6] You have been informed that the Infectious 
waste storages in your hospital comply with 
international standards? 

Training programs and 
education 8 7.0000 1.30931 

[C-7] The infectious waste storage system in your 
hospital is easy to operate? 

Storage area 8 7.2500 1.66905 

[C-8] You clearly understand the infectious waste 
transportation route in your hospital? 

Transportation (inside) 8 7.7500 1.66905 

[C-9] You clearly understand the risks of 
infectious waste residue after incineration or 
disinfection and how to safely handle this 
residue? 

Standard operating 
procedures / Training 
programs and education 

8 7.0000 1.51186 

[C-10] The supervision of your responsibilities is 
clear and easy to understand? 

Training programs and 
education 8 7.7500 1.66905 

TOTAL:  INDIVIDUAL DEPARTMENTAL 
PROCEDURES 

 
8 7.1625 1.45890 

 

4.2.9 Triangulation analysis of quantitative and qualitative results  

Parameter 3: Individual departmental procedures  

As may be expected in the light of the previous results, the triangulation analysis results 

summarized in Table 4.15 below shows a high number of negative qualitative references for 

the respective constituent variables, namely, about 55% to 70%. There are also a number of 

low quantitative mean values for many questions related to the constituent variables. These 

results are consistent with the previous qualitative results noted in Figure 4.17, especially for 

groups G1 and G2.  

The figures highlighted in Red in this table indicate comparable results for the respective 

qualitative and quantitative analyses. For example, in the case of the variable Contingency 

procedures and questions [D-6] and [D-7]), the relative high negative percentage value for 

group G2 (67.6%) corresponds to the low mean value of the quantitative result (means 6.08 

and 6.17, respectively). Importantly, the variables Departmental discussion and Training 

programs and education were perceived as requiring possible improvement s indicated by the 
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results for groups G1 and G2. (i.e., 57.4% negative references compared to mean values of 

5.6 (G1) and 6.17 (G2). 

 
Table 4.15 Cross comparison: parameter Individual departmental procedures 

Parameter: Individual departmental procedures 

Constituent 
variables 

Additional 
constituent 
variables 

Qualitative analysis group G1 
and G2 

Quantitative analysis 

NVivo coding references SPSS 

Total Positive Negative G1 G2 G3 

Contingency 
procedures 

 34 
11 

(32.4%) 
23 

(67.6%) 

[D-3] Mean 6.90 
SD 1.66 

[D-6] Mean 6.08 
SD 1.51 
[D-7] Mean 6.17 
SD 1.03 
[D-10] Mean 7.33 
SD 0.98 

[C-4] Mean 7.13 
SD 1.46 

Segregation and 
packing  78 

27 
(34.6%) 

51 
(65.4%) 

[D-1] Mean 7.30 
SD 12.5 
[D-2] Mean 7.30 
SD 0.95 

[D-8] Mean 7.25 
SD 1.76 

[C-1] Mean 6.75 
SD 1.75 
[C-2] Mean 6.88 
SD 1.80 

Standard operating 
procedures 

 91 
35 

(38.5%) 
56 

(61.5%) 

[D-2] Mean 7.30  
SD 0.95 
[D-3] Mean 6.90 
SD 1.66 
[D-5] Mean 6.90 
SD 1.29 

[D-4] Mean 6.25 
SD 1.29 
[D-10] Mean 7.33 
SD 0.98 

[C-3] Mean 7.00 
SD 1.85 
[C-4] Mean 7.13 
SD 1.46 
[C-9] Mean 7.00 
SD 1.51 

Departmental 
discussion 

 

71 
28 

(39.4%) 
43 

(60.6%) 

[D-5] Mean 6.90 
SD 1.29 
[D-10] Mean 6.50 
SD 1.58 

[D-1] Mean 6.42  
SD 1.44 
[D-2] Mean 6.92  
SD 1.16 
[D-4] Mean 6.25 
SD1.29 
[D-5] Mean 7.17 
SD 1.19 

[C-5] Mean 7.13 
SD 1.64 

Storage area 
 

 

43 
18 

(41.9%) 
25 

(58.1%) 

[D-9] Mean 6.50 
SD 0.97 

[D-9] Mean 7.58 
SD 0.90 

[C-1] Mean 6.75 
SD 1.75 
[C-7] Mean 7.25 
SD 1.67 

Transportation 
(inside) 

 

54 
23 

(42.6%) 
31 

(57.4%) 

[D-7] Mean 7.10 
SD 1.10 
[D-8] Mean 6.90 
SD 1.52 

[D-9] Mean 7.58 
SD 0.90 

[C-8] Mean 7.75 
SD 1.67 

Training programs 
and education 

 68 
29 

(42.6%) 
39 

(57.4%) 

[D-4] Mean 5.60 
SD 1.90 
[D-6] Mean 6.10 
SD 1.10 

[D-3] Mean 6.17 
SD 1.03 

[C-6] Mean 7.00 
SD 1.31 
[C-9] Mean 7.00 
SD 1.51 
[C-10] Mean 7.75 
SD 1.67 

 

The above qualitative and quantitative results for the first three parameters, as well as the 

related triangulation analyses, have been presented in full in order to communicate the 

outcomes of the empirical investigation in detail. However, as foreshadowed earlier for the 

purpose of brevity and conciseness, the results for the remaining four main parameters of the 

generic IWMS will be presented in an abbreviated form, mindful that developing a 

comprehensive generic model of an IWMS is the main aim of this research, along with 

highlighting areas of potential system improvement. 
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Hence, in the work which follows in Part 1 of this chapter, the qualitative analyses for each 

of the main parameters will be presented to the same format documented above. The reason 

for this is to show how the parameters and related constituent variables have been detected 

from the empirical investigation (apart from the literature survey and theoretical development 

noted in Chapter 2 and 3). However, the quantitative analyses, as well as the triangulation 

comparisons, will be presented in summary tables, with the corresponding full results listed in 

Appendix C.  

4.2.10 Qualitative data analyses; parameter 4: Medical waste treatment and 

disposal methods 

This parameter is concerned with issues related to infectious waste treatment and disposal 

methods for SHCPs. Figure 4.19, overleaf, shows five constituent variables have been 

identified in this analysis (compared to three previously as in Figure 3.1), namely; (1) Waste 

disposal and transportation companies (municipality), (2) Waste treatment and disposal 

within the hospital, (3) Waste water treatment system, (4) Transporting vehicles and waste 

transportation (outside), and (5) pollution control technology. The variable (1) has been 

perceived by respondents as having a relatively high priority with the 72 coding references, 

compared to variable (3), Waste water treatment system, with 24 coding references.  

 

 

Figure 4.19 Listing details of the parameter Medical waste treatment and disposal methods  
(NVivo software format) 

Workspace 

Nodes 

E> mm 
fs Relationships 

ra Matrices 

~ Sources 

Q Nodes 

@ Classifications 

5i Collections 

If) Queries 

8 IWMS-SHCPS 137 Items 

External Data Analyze Explore Layout 

~ ' I [i} :L cut 1= - '1 Copy 
Properties Edit Paste .. B I U 

Item 

c, Merge -

Clipboard 

Nodes 
~ Name 

I±} Q Planning and design of an IWMS 

IE Q Policies and administrative procedures 

(i} Q Individual departmental procedures 

Format r. 

(I. Sources 
0 

Paragraph Styles 

Refere Created By 

IWMS-SHCPS 

IWMS-SHCPS 

IWMS-SHCPS 

It 
Select 

iJ4I Find ... ~ 
I f) Replace 

)< Delete 
Inse1t 

Editing 

Modified By IIl3 
IWMS-SHCPS 

IWMS-SHCPS 

IWMS-SHCPS 

13 • I Medical waste treatment and disposal methods I O O !WMS SHCPS IWMS SHCPS 

Iii Q Waste disposal and hanspo,tation company {or mu 13 

I±) Q Waste treatment and disposal within the hospital 12 

III Q Waste water treatment system 10 

11) Q Transporting vehicles and waste transportation [ou 12 

S Q Pollution control technology 1 0 

Q Positive 

Q Negative 

IE Q Monitoring and periodic review 

ftJ Q Medical waste handling equipment and products 

00 Q Cultural and social views 

72 

52 

24 

67 

37 

29 

IWMS-SHCPS IWMS-SHCPS 

IWMS-SHCPS IWMS-SHCPS 

IWMS-SHCPS IWMS-SHCPS 

IWMS-SHCPS IWMS-SHCPS 

IWMS-SHCPS IWMS-SHCPS 

IWMS-SHCPS IWMS-SHCPS 

IWMS-SHCPS IWMS-SHCPS 

IWMS-SHCPS IWMS-SHCPS 

IWMS-SHCPS IWMS-SHCPS 

IWMS-SHCPS IWMS-SHCPS 



89 

Interestingly, apart from the original constituent variable shown in Figure 3.1 (Waste 

treatment and disposal within the hospital) four additional variables have been identified from 

this analysis, namely, (1) Waste disposal and transportation companies (municipality), (3) 

Waste water treatment system, (4) Transporting vehicles and waste transportation (outside), 

and (5) Pollution control technology. Consequently, the updated interim, generic model of an 

IWMS is presented in Figure 4.20.  

 
 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 

Figure 4.20 Interim parametric model of an IWMS; updated, listing constituent variables of 
the first four parameters listed in Figure 4.3 (see page 63) 

 

It will be noticed that this interim model is being expanded in a step-wise manner resulting 

mainly from the qualitative analysis of empirical data. As in the previous cases, Figures 4.21 

and 4.22, which follow, illustrate the response patterns obtained in this qualitative analysis for 

this parameter. From Figure 4.21, it will be seen that the negative references outweigh the 

positive ones for all constituent variables of this parameter. It follows that respondents are 

seriously concerned with the organizational and operational aspects of this parameter. 
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Figure 4.21 Parameter: Medical waste treatment and disposal methods—groups G1 and G2; 
listing the total number of coding references, positive and negative, for each of the variables 

 

In more detail, Panel A in Figure 4.22 depicts the ranking of the constituent variables based, 

firstly, on the numerical value of their coding references. As observed in Panel C in this figure 

(where the relative percentage figure are displayed), the variable Waste disposal and 

transportation companies (municipality), which is ranked first in Panel A, is now ranked last 

with 66.7% negative references—in contrast, Pollution control technology is now ranked first 

in terms of relative priority, subject to the noted qualification regarding Pareto frequencies. 

 

 

  
Figure 4.22 Participant response patterns (coding references)—as extracted from Figure  
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As another interesting finding, the order of the variables Transporting vehicles and waste 

transportation (outside) and Waste treatment and disposal within the hospital did not change 

in terms of relative priority for possible improvement.  

Figure 4.23, the NVivo cluster analysis output displays a strong word similarity between the 

constituent variables i.e., Transporting vehicles and waste transportation and Waste disposal 

and transportation companies (or municipality), and also Pollution control technology and 

Waste treatment and disposal within the hospital. The related correlation coefficients are 

found to be 0.98 and 0.91, respectively (refer Table 4.16 overleaf). 

 

 

Figure 4.23 Cluster analysis for the parameter: Medical waste treatment and disposal 
methods (NVivo software format) 

 
Table 4.16 Pearson correlation coefficient analysis (NVivo software format) 

Node A Node B Pearson correlation coefficient
Nodes\\Medical waste treatment and disposal 
methods\Waste disposal and transportation 
company (or municipality) 

Nodes\\Medical waste treatment and disposal 
methods\Transporting vehicles and waste 
transportation (outside) 

0.975765 

Nodes\\Medical waste treatment and disposal 
methods\Waste treatment and disposal within 
the hospital 

Nodes\\Medical waste treatment and disposal 
methods\Pollution control technology 

0.912849 

Nodes\\Medical waste treatment and disposal 
methods\Waste water treatment system 

Nodes\\Medical waste treatment and disposal 
methods\Waste treatment and disposal within 
the hospital 

0.879621 

Nodes\\Medical waste treatment and disposal 
methods\Waste disposal and transportation 
company (or municipality) 

Nodes\\Medical waste treatment and disposal 
methods\Pollution control technology 

0.871665 

Nodes\\Medical waste treatment and disposal 
methods\Transporting vehicles and waste 
transportation (outside) 
 

Nodes\\Medical waste treatment and disposal 
methods\Pollution control technology 

0.837676 

 

 4.2.11 Triangulation analysis of quantitative and qualitative results 

Parameter 4: Medical waste treatment and disposal methods 

Table 4.17 shows that all of the constituent variables for this parameter have negative 

references exceeding 60%, especially the variable Pollution control technology (with nearly 

80% negative references). From this table it is observed that group G1 is largely dissatisfied 

with the status of this parameter across all variables, especially Waste treatment and disposal 
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within the hospital (69.2% negative references; means 4.90 (question [E-1]) and 5.10 

(question [E-2]); and Waste disposal and transportation companies (66.7% negative 

references; mean 4.90 ([E-1])). 

 
Table 4.17 Cross comparison: parameter Medical waste treatment and disposal methods 

Parameter: Medical waste treatment and disposal methods 

Constituent variables 
Additional 
constituent 
variables 

Qualitative analysis group 
G1 and G2 

Quantitative analysis 

NVivo coding references SPSS 

Tot
al 

Positive Negative G1 G2 G3 

Pollution control 
technology 

 37 
8 

(21.6%) 
29 

(78.4%) 

[E-3] Mean 6.70 
SD 1.25 
[E-4] Mean 6.40 
SD 0.97 

[E-3] Mean 6.83 
SD 1.64 
[E-4] Mean 7.33 
SD 1.23 
[E-5] Mean 6.77 
SD 0.87 

[C-9] Mean 7.00 
SD 1.51 

Transporting vehicles 
and waste 
transportation 
(outside) 

 67 
20 

(29.9%) 
47 

(70.1%) 

[E-5] Mean 6.50 
SD 1.58 

[E-4] Mean 7.33 
SD 1.23 
[E-5] Mean 6.75 
SD 2.30 

[C-2] Mean 6.88 
SD 1.81 
[C-8] Mean 7.75 
SD 1.67 

Waste treatment and 
disposal within the 
hospital 

 52 
16 

(30.8%) 
36 

(69.2%) 

[E-1] Mean 4.90 
SD 2.33 
[E-2] Mean 5.10 
SD 2.47 
[E-3] Mean 6.70 
SD 1.25 
[E-5] Mean 6.50 
SD 1.58 

[E-1] Mean 6.75 
SD 1.76 

[C-1] Mean 6.75 
SD 1.75 
[C-3] Mean 7.00 
SD 1.85 
[C-4] Mean 7.13 
SD 1.46 
[C-5] Mean 7.13  
SD 1.64 
[C-6] Mean 7.00 
SD 1.31 
[C-7] Mean 7.25 
SD 1.67 
[C-10] Mean 7.75 
SD 1.67 

Waste water treatment 
system  24 

8 
(33.3%) 

16 
(66.7%) 

[E-4] Mean 6.40 
SD 0.97 

[E-1] Mean 6.75 
SD 1.76 
[E-2] Mean 6.17 
SD 2.20 

[C-7] Mean 7.25 
SD 1.67 
[C-10] Mean 7.75 
SD 1.67 

Waste disposal and 
transportation companies 
(or municipality) 

 72  
24 

(33.3%) 
48 

(66.7%) 

[E-1] Mean 4.90 
SD 2.33 

[E-3] Mean 6.83 
SD 1.64 

[C-5] Mean 7.13 
SD 1.64 

 

4.2.12 Qualitative data analyses; parameter 5: Monitoring and periodic review  

As shown in Figure 4.24, six related constituent variables have been detected, compared to 

four previously (in Figure 3.1), namely; (1) Risk assessment, (2) Infection Control Team 

meeting regularly, (3) Training programs and education 28, (4) Observation team and 

reporting system, (5) Environmental assessment (in-outside), and (6) Information and 

communication system. The new variables are variables (3), (4), (5), and (6)—this represents 

a clearer assembly of variables compared to those listed before in Figure 3.1.  

                                                            
8 Note that the variable Training programs and education has been labelled “2” to distinguish it from Training programs and 
education related to parameter number 3, Individual departmental procedures 
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As observed in this figure, the Risk assessment and Observation Team variables have the 

highest number of coding references with 96 and 91 references, respectively. The above 

qualitative analysis results are consistent with the findings of the literature survey in that 

Thailand needs reporting system for evaluating the impacts raised by IWMS activities on the 

environment (i.e., as related to the variable Environmental assessment (in-outside)) [DoH, 

2006; Visvanathan, 2006; Phangsri, 2003].  

 

 

Figure 4.24 Listing details of the parameter Monitoring and periodic review  
(NVivo software format) 

 

Apparently, the constituent variable Training programs and education 2 is found to be 

additional training programs for staff that needing a refresher course. Note also that the 

number of negative coding reference (40) again outweigh the positive references (32). The 

updated interim, generic model of an IWMS is shown below in Figure 4.25. Figure 4.26, then, 

again shows that the negative responses outweigh the positive responses for all variables 

related to this parameter.  
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Figure 4.25 Interim parametric model of an IWMS; updated, listing constituent variables for 
the first five parameters listed in Figure 4.3 (refer page 63) 

 

 
Figure 4.26 Parameter: Monitoring and periodic review—groups G1 and G2, listing the 

total number of coding references, positive and negative, for each of the constituent variables 
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(2) Key Performance Indicators (KPIs) 
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(5) Cost analysis 
(6) Areas coverage 
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(1) Definition of responsible persons 
(2) Infectious waste (IW) materials 
(3) Communication with outside bodies 
(4) Infectious waste management (IWM) documents 
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(6) Making decision on operating procedures 
(7) Incentives and implementation 
(8) List of registered waste disposal companies (municipality) 
(9) Clear definitions of penalties
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(5) Training programs and education 
(6) Standard operating procedures 
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administrative procedures 

Parameter 3: Individual 
departmental procedures 

(1) Waste disposal and transportation companies (municipality) 
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(4) Transporting vehicles and waste transportation (outside) 
(5) Pollution control technology 

Parameter 4: Medical waste 
treatment and disposal methods 
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Figure 4.27 Participant response patterns (coding references)—as extracted from Figure 
4.26 for the parameter Monitoring and periodic review (Panel B and C are % values) 

 

Figure 4.27, above, indicates the relative priority of the variables ranked according to the 

number of coding references in Panel A. Given the relatively high percentage of negative 

references in Panel C, it appears that the variables Risk assessment and Environmental 

assessment (in-outside) merit serious consideration, since each has a negative percentage of 

75%. Taking the previous qualitative results into account, it follows that this kind of NVivo 

software-based, qualitative analysis is a powerful tool to identify parameters and constituent 

variables in an IWMS, especially those that merit further investigation. 

 

 

Figure 4.28 Cluster analysis for the parameter: Monitoring and periodic review 
(NVivo software format) 

Pan el A : Monitoring and periodic review 
(total c oding reference,;) 

lnform,'ltion .1nrl r.ornrnunir .• 1tion .-.ystf"'m 

t nvironmental assessment (1n-outs.1de) 

Oh<iPIV,11 ion lf'l,llll ,"llld rProrring '\Y,C,f Pill 

lr,11mng pmgr.1m.-. .1nd Pdur ... 1tmn ()} 

Infection Control I eom regularly meeting 

l l 

ll 

79 

Pane l B: Monitoring and pen.odic review Panel C: Monitoring and periodic review 
(positive coding references) (negative coding references) 

K1sk as5essment 25 nformat1on and commumcahon system 

I 
EnvimnmPOlill asSP\.<.lllPlll (i1-outsidP) 25 ln(Pr.tion Cont rol TP;un rPgul.uly mf>f>t ing 

Oh<.Prv,llion IPillll .tnd ff'p()rting 'iV\f Pill ,nq Tr.:iining orngr;un,;, .:i,ut P<lur . .:ttion (2} 

I r..11nme progrJm5 and education (.l} 40 Observation learn and reportme ~y~1em 

I 
lnfr,crion Co1llrol Tc,,1111 rpgulMly mP<>ting 4j Fnvim11mP1lt,1l ,l~<C',P'...<C',tllPnt (in OLJt(,irfr-) 

nt·onn.Jtion .Jnd tommunit.Jtion r;y~tcm 44.4 Ri~k .J!.ri~~mcnt 

Nodes Clustered by Word similarity 

Environmental as.sessment (in-outside) 

Observation Team and reporting system 

Risk assessment 

Tra ining programs and education (2) 

Information and communication system 

55.6 

57 

Ill 

GS.1 

,~ 
/!, 



96 

The related cluster analysis is shown in Figure 4.28. The pairs of variables (1) Risk 

assessment and Observation Team and reporting system, and (2) Infection Control Team 

regularly meeting and Information and communication system, are seen to be strongly 

correlated—the respective Pearson correlation coefficients, with values of 0.96 and 0.92, 

respectively, are listed in Table 4.18 hereunder. The remaining variables are also strongly 

correlated.  

 
Table 4.18 Pearson correlation coefficient analysis (NVivo software format) 

Node A Node B Pearson correlation coefficient 
Nodes\\Monitoring and periodic review\Risk 
assessment 

Nodes\\Monitoring and periodic 
review\Observation Team and reporting 
system 

0.959675 

Nodes\\Monitoring and periodic 
review\Information and communication 
system 

Nodes\\Monitoring and periodic 
review\Infection Control Team regularly 
meeting 

0.918548 

Nodes\\Monitoring and periodic 
review\Observation Team and reporting 
system 

Nodes\\Monitoring and periodic 
review\Infection Control Team regularly 
meeting 

0.911565 

Nodes\\Monitoring and periodic review\Risk 
assessment 

Nodes\\Monitoring and periodic 
review\Environmental assessment (in-
outside) 

0.910253 

Nodes\\Monitoring and periodic review\Risk 
assessment 

Nodes\\Monitoring and periodic 
review\Infection Control Team regularly 
meeting 

0.906825 

 

4.2.13 Triangulation analysis of quantitative and qualitative results  

Parameter 5: Monitoring and periodic review 

Table 4.19, below, summarizes the qualitative and quantitative analysis results for this 

parameter. As before, comparable results are highlighted in Red. Mindful of the high number 

of negative references obtained in the qualitative analyses for groups G1 and G2, it appears at 

a surface level that, quantitatively, group G2 views the constituent variables in this parameter 

as being more problematic compared to the views of group G1. However, it is fair to say that 

both groups appear concerned with the status of this parameter.  

 
Table 4.19 Cross comparison: parameter Monitoring and periodic review 

 
Parameter: Monitoring and periodic review 

Constituent 
variables 

Additional 
constituent 
variables 

Qualitative analysis group G1 
and G2 

Quantitative analysis 

NVivo coding references SPSS 

Total Positive Negative G1 G2 G3 

Risk assessment 

 96 
24 

(25.0%) 
72 

(75.0%) 

[F-1] Mean 6.70 
SD 1.49 
[F-2] Mean 6.10 
SD 1.37 
[F-5] Mean 7.10 
SD 0.74 

[F-4] Mean 6.50 
SD 1.57 

[C-1] Mean 6.75  
SD 1.75 
[C-2] Mean 6.88 
SD 1.81 
[C-3] Mean 7.00 
SD 1.85 

Environmental 
assessment (in-
outside) 

 72 
18 

(25.0%) 
54 

(75.0%) 

[F-3] Mean 6.70 
SD 1.06 
[F-5] Mean 7.10 
SD 0.74 

[F-4] Mean 6.50 
SD 1.57 

[C-2] Mean 6.88 
SD 1.81 
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Table 4.19 Cross comparison: parameter Monitoring and periodic review (continued) 

Parameter: Monitoring and periodic review 

Constituent 
variables 

Additional 
constituent 
variables 

Qualitative analysis group G1 
and G2 

Quantitative analysis 

NVivo coding references SPSS 

Total Positive Negative G1 G2 G3 

Observation Team 
and reporting 
system  91 

29 
(31.9%) 

62 
(68.1%) 

[F-1] Mean 6.70 
SD 1.49 
[F-5] Mean 7.10 
SD 0.74 

[F-2] Mean 7.17 
SD 1.85 
[F-3] Mean 6.67 
SD 2.05 
[F-4] Mean 6.50 
SD 1.57 

[C-1] Mean 6.75 
SD 1.75 
[C-3] Mean 7.00 
SD 1.85 
[C-7] Mean 7.25 
SD 1.67 

Training programs 
and education (2)  65 

26 
(40.0%) 

39 
(60.0%) 

[F-4] Mean 6.80 
SD 1.99 

[F-1] Mean 7.17 
SD 1.47 
[F-5] Mean 6.33 
SD 1.97 

[C-4] Mean 7.13 
SD 1.46 
[C-9] Mean 7.00 
SD 1.51 

Infection Control 
Team regularly 
meeting 

 79 
34 

(43.0%) 
45 

(57.0%) 

[F-2] Mean 6.10 
SD 1.37 
[F-4] Mean 6.80 
SD 1.99 

[F-5] Mean 6.33 
SD 1.96 

[C-5] Mean 7.13 
SD 1.64 
[C-10] Mean 7.75 
SD 1.67 

Information and 
communication 
system  

72 
32 

(44.4%) 
40 

(55.6%) 

[F-1] Mean 6.70 
SD 1.49 

[F-1] Mean 7.17 
SD 1.47 
[F-5] Mean 6.33 
SD 1.97 

[C-6] Mean 7.00 
SD 1.51 
[C-8] Mean 7.75 
SD 1.67 
[C-10] Mean 7.75 
SD 1.67 

 
4.2.14 Qualitative data analysis; parameter 6: Medical waste handling equipment 

and products  

Figure 4.29, overleaf, shows the constituent variables for the (new) parameter Medical waste 

handling equipment and products, namely; (1) Personal Protective Equipment (PPE), (2) 

Collection and transportation products, and (3) Recycled products (substandard products)—

these are found to be all new variables not previously identified. 

  
Figure 4.29 Listing details of the parameter Medical waste handling equipment and 

products (NVivo software format) 
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Figure 4.30 Interim parametric model of an IWMS; updated, listing constituent variables of 
the first six parameters listed in Figure 4.3 (see page 63) 

 

Previously, this parameter had been classified as a constituent variable of the parameter 

Individual departmental procedures in the initial parametric IWMS model (refer Figure 3.1). 

However, as suggested by the findings of the above qualitative analysis, the related issues 

raised by the use of handling equipment and products were seen by the respondents in this 

research as very important aspects of an IWMS. Hence, this variable has been reclassified as 

an important parameter subject to further investigation through a pilot study as well be 

described in Part 2 of this chapter. Once more, it has been possible to update the noted 

interim model of a generic IWMS as shown in Figure 4.30, above. 

Parameter 1: Planning and design of 
an IWMS 

(1) Organizational goals 
(2) Key Performance Indicators (KPIs) 
(3) Public hearing and consultations 
(4) General information and health care requirements 
(5) Cost analysis 
(6) Areas coverage 
(7) Human resources and staff rotation plan 

(1) Definition of responsible persons 
(2) Infectious waste (IW) materials 
(3) Communication with outside bodies 
(4) Infectious waste management (IWM) documents 
(5) Purchasing of IWM products and equipment 
(6) Making decision on operating procedures 
(7) Incentives and implementation 
(8) List of registered waste disposal companies (municipality) 
(9) Clear definitions of penalties

(1) Departmental discussion 
(2) Segregation and packing 
(3) Transportation (inside) 
(4) Storage area 
(5) Training programs and education 
(6) Standard operating procedures 
(7) Contingency procedures 

Parameter 2: Policies and 
administrative procedures 

Parameter 3: Individual 
departmental procedures 

(1) Waste disposal and transportation companies (municipality) 
(2) Waste treatment and disposal within the hospital 
(3) Waste water treatment system 
(4) Transporting vehicles and waste transportation (outside) 
(5) Pollution control technology 

Parameter 4: Medical waste 
treatment and disposal methods 

(1) Risk assessment 
(2) Infection Control Team regularly meeting 
(3) Training programs and education (2) 
(4) Observation Team and reporting system 
(5) Environmental assessment (in-outside) 
(6) Information and communication system 

Parameter 5: Monitoring and 
periodic review 

(1) Personal Protective Equipment (PPE) 
(2) Collection and transportation products 
(3) Recycled products (substandard products) 
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Figure 4.31 Parameter: Medical waste handling equipment and products—groups G1 and 
G2, listing the total number of coding references, positive and negative, for the variables 

 
Figure 4.31 above, illustrates the response patterns for groups G1 and G2 in which the 

positive responses of all variables are generally higher than the negative responses—this is an 

interesting finding as it represents the first instance of a parameter in which the positive 

responses outweigh the negative one. Nevertheless, there are still a considerable number of 

negative responses involved. It will be seen that the variable Collection and transportation 

products has the highest apparent ranking with 68 references (39 positive, 29 negative). 

 

 

  
Figure 4.32 Participant response patterns (coding references)—as extracted from Figure 

4.31 for the parameter Medical waste handling equipment and products  
(Panels B and C are % values) 
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Figure 4.32, above, depicts the overall response patterns on this parameter. Interestingly, the 

constituent variable Recycled products, which appears second in order of priority in panel A 

(44 coding references) has the highest number positive references in panel B (61.4%). On the 

other hand, the variable Collection and transportation has the highest number of negative 

coding references in panel C (42.6%). Overall, it seems that just under half of the respondents 

are not satisfied with the status of this parameter and that possible improvements appear 

warranted. 

 

 

Figure 4.33 Cluster analysis for the parameter: Medical waste handling equipment and 
products (NVivo format) 

 

The relevant cluster analysis is shown in Figure 4.33 above, and indicates the close 

association between the variables in terms of word similarity. Understandably, recycled 

products may also be used as a part of collecting and transporting infectious waste in SHCPs. 

It follows that the variables Collection and transportation products and Recycled products 

(substandard products) are closely related compared to the variable Personal Protective 

Equipment (PPE). The close clustering in Figure 4.33 is in line with the correlation results 

shown in Table 4.20.  

 
Table 4.20 Pearson correlation coefficient analysis (NVivo software format) 

 
Node A Node B Pearson correlation coefficient

Nodes\\Medical waste handling equipment 
and products\Recycled products 
(substandard products) 

Nodes\\Medical waste handling equipment 
and products\Collection and transportation 
products 

0.897095 

Nodes\\Medical waste handling equipment 
and products\Personal Protective Equipment 
(PPE) 

Nodes\\Medical waste handling equipment 
and products\Collection and transportation 
products 

0.696118 

Nodes\\Medical waste handling equipment 
and products\Recycled products 
(substandard products) 
 

Nodes\\Medical waste handling equipment 
and products\Personal Protective Equipment 
(PPE) 

0.598024 
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4.2.15 Triangulation analysis of quantitative and qualitative results  

Parameter 6: Medical waste handling equipment and products 

Table 4.21 shows the results of this cross comparison in which the empirical qualitative 

analysis results are generally supported by the quantitative results, subject to the noted 

qualification in which qualitative results are given a heavier weighting (in terms of validity) 

than quantitative results for the reasons stated previously (page 70). 

 
Table 4.21 Cross comparison: parameter Medical waste handling equipment and products 

Parameter: Medical waste handling equipment and products 

Constituent 
variables 

Additional 
constituent 
variables 

Qualitative analysis group G1 
and G2 

Quantitative analysis 

NVivo coding references SPSS 

Total Positive Negative G1 G2 G3 

Collection and 
transportation 
products 

 68 
39 

(57.4%) 
29 

(42.6%) 

[G-1] Mean 7.10 
SD 1.10 
[G-2] Mean 6.90 
SD 1.10 
[G-4] Mean 7.40 
SD 0.97 
[G-5] Mean 7.80 
SD 1.14 
[G-6] Mean 7.70 
SD 0.95 

[G-1] Mean 6.08 
SD 1.24 
[G-4] Mean 6.25 
SD 1.71 
[G-6] Mean 6.83 
SD 1.75 

[D-3] Mean 7.38 
SD 2.39 
[D-5] Mean 7.00 
SD 1.85 
[D-6] Mean 6.75 
SD 1.91 
[D-9] Mean 7.50 
SD 1.07 
[D-10] Mean 6.88 
SD 1.25 

Personal Protective 
Equipment (PPE) 

 34 
20 

(58.8%) 
14 

(41.2%) 

[G-1] Mean 7.10 
SD 1.10 
[G-2] Mean 6.90 
SD 1.10 
[G-3] Mean 6.90 
SD 0.99 

[G-6] Mean 6.83 
SD 1.75 
 

[D-1] Mean 7.13 
SD 1.64 
[D-2] Mean 8.13 
SD 0.99 
[D-3] Mean 7.38 
SD 2.39 
[D-4] Mean 7.13 
SD 1.25 
[D-5] Mean 7.00 
SD 1.85 

Recycled products 
(substandard 
products) 

 44 
27 

(61.4%) 
17 

(38.6%) 

[G-2] Mean 6.90 
SD 1.10 
[G-5] Mean 7.80 
SD 1.14 
[G-6] Mean 7.70 
SD 0.95 
[G-7] Mean 6.10 
SD 1.91 
[G-8] Mean 5.90 
SD 2.18 
[G-9] Mean 5.60 
SD 1.43 
[G-10] Mean 5.50 
SD 1.58 

[G-2] Mean 5.33 
SD 1.92 
[G-3] Mean 5.75 
SD 1.42 
[G-5] Mean 6.42 
SD 2.10 
[G-7] Mean 6.67 
SD 0.98 
[G-8] Mean 6.08 
SD 2.07 
[G-9] Mean 6.25 
SD 1.42 
[G-10] Mean 5.75 
SD 1.60 

[D-6] Mean 6.75  
SD 1.91 
[D-7] Mean 6.75 
SD 1.16 
[D-8] Mean 7.13 
SD 1.46 
[D-9] Mean 7.50 
SD 1.07 

 

It is apparent from these results that both groups G1 and G2 agree, quantitatively, that the 

variable Recycled products (substandard products)9 requires attention and possible 

improvement. The exception appears to be for the case of question [G-7], (i.e., Use of 

recycled products is suitable for your hospital?) which has a quantitative mean value of 6.67 

for group G2 but a negative qualitative response rate of 38.6%. The reasons for this are not 

                                                            
9 Substandard products mean recycled materials (e.g. glass and plastic bottles, plastic boxes, and various cans) that are 
available and commonly used as part of the system operational procedures in SHCPs. 
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clear except that, as noted in the literature survey, recycled containers (e.g., plastic water 

bottles) are commonly used in IWMs as sharps containers for the collection and transportation 

of infectious waste, and these groups are familiar with this practice. It is also apparent that 

group G2 has reservations about the variable Collection and transportation products, which 

has a qualitative, negative response rate of 42.6%. This has been investigated further in 

relation to the results of the pilot study involving evaluation of the design of a sharps 

container, as described shortly in Part 2 of this chapter. 

 
4.2.16 Qualitative data analyses; parameter 7: Cultural and social views 

Figure 4.34, below, shows the six new constituent variables (compared to nil previously in 

Figure 3.1) found for this parameter, namely; (1) Head of the department (administrative 

staff) and leadership skills, (2) Interrelationship in workplace community, (3) Planting 

positive attitudes and awareness, (4) Conflict management, (5) Social opportunity 

arrangement, and (6) Career development plan for supporting staff.  

 

 

Figure 4.34 Listing details of the parameter Cultural and social reviews  
(NVivo software format) 

 
As will be seen from this Figure 4.34, the number of coding references for the respective 

variables are relatively low compared to other parameters but more or less evenly distributed, 

which suggests that there is genuine concern about these variables. However, bearing in mind 

the cultural norms explained earlier, there may well be reservations on the part of the 
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respondents in expressing stronger views about these variables. The last, progressively 

updated, interim generic model of an IWMS is shown hereunder in Figure 4.35. 

 
 
 

 

 

 

 

 

 

 

 

 

 
 
 

 

 

 

 
 
 

 
 
 

 
 
 

 

Figure 4.35 Interim parametric model of an IWMS; updated, listing all parameters and 
constituent variables 
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an IWMS 
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F
igure 4.35 w

ill be discussed and elaborated upon later w
hen proposing a final, refined m

odel 

of a generic IW
M

S
 as derived in this investigation. F

igure 4.36, sum
m

arizes the qualitative 

responses for the C
ultural and Social view

s param
eter illustrated to the form

at noted above. 

E
xcept for the variable C

areer developm
ent and supporting staff, the positive responses far 

outw
eigh the negative ones. Interestingly, the C

onflict m
anagem

ent is found to have no 

negative coding references (100%
 positive)—

interestingly, the only variable found to have 

this result for the entire investigation. 

 

 
F

igu
re 4.36 P

aram
eter: C

u
ltu

ral an
d social view

s─
groups G

1 and G
2, listing the to tal 

num
ber of coding references, positive and negative, for each of the constituent variables 

 
H

ere, there are possibly som
e inhibitions involved by the respondents about criticizing the 

variables associated w
ith this param

eter, and this m
ay w

ell again indicate reluctance in 

expressing negative view
s about their ow

n organizations, especially in group interview
 

situations. H
ow

ever, apart from
 the above surface-level observations, an in-depth study of 

T
hai cultural view

s is outside the scope of this thesis except to note w
hat has been reported in 

the literature in C
hapter 2.  

In F
igure 4.37, below

, the participant responses show
n in P

anel A
 are based on the total 

num
ber 

of 
coding 

references; 
how

ever; 
the 

rank 
or 

priority 
changes, 

as 
before, 

w
hen 

com
pared w

ith the positive and negative percentage references show
n in P

anel B
 and C

. It is 

also w
orth noting that the variable C

areer developm
ent for supporting staff is the only 

variable w
ith negative references of m

ore than 50%
, w

hile the rem
aining variables have not 

m
ore than 25%

 negative references. T
his result suggests that groups G

1 and G
2 are seriously 

concerned about career developm
ent and associated conditions for their supporting staff. 
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m':}~ department 

(administrative 
staff) and ... 

Interrelationships in 

~ ~ workplace ■ 
n 

community 0 
n. 
::::, 

()Q 

n - : ..... 
ro C Plant ing posit ive ..... 

c ro 

atti tude and ::::, 

al 
,..., 
ro 

OJ awareness "' ::::, 
Cl. 

=~ 0 ■ 
-0 ,..., 
0 

ru Confl ict "' ;:;· 
< < 
iii management ro 
~ 

"' ■ 
z 

N ro 

L 
cr, ()Q 

Social opportunity ru 
"-' < a1Tangement C 

ro 

Ca reer development 
plan for supporting 

staff 



105 

 

  
Figure 4.37 Participant response patterns (coding references)—as extracted from Figure 

4.36 for the parameter Cultural and social views (Panel B and C are % values) 
 

Figure 4.38, hereunder, shows the cluster analysis results for this parameter. There is clearly a 

strong relationship, based on word similarity, between the pairs of variables Head of the 

department (administrative staff) and leadership skills and Conflict management; and also the 

variables Interrelationships in workplace community and Planting positive attitudes and 

awareness—the respective correlation coefficients are tabulated in Table 4.22 which follows. 

 

 

Figure 4.38 Cluster analysis for the parameter: Cultural and social views 
(NVivo software format) 
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Table 4.22 Pearson correlation coefficient analysis (NVivo software format) 

Node A Node B Pearson correlation coefficient
Nodes\\Cultural and social views\Head of the 
department (administrative staff) and 
leadership skills 

Nodes\\Cultural and social views\Conflict 
management 

0.853585 

Nodes\\Cultural and social 
views\Interrelationships in workplace 
community 

Nodes\\Cultural and social views\Head of the 
department (administrative staff) and 
leadership skills 

0.757537 

Nodes\\Cultural and social views\Planting 
positive attitudes and awareness 

Nodes\\Cultural and social 
views\Interrelationships in workplace 
community 

0.752965 

Nodes\\Cultural and social views\Social 
opportunity arrangement 

Nodes\\Cultural and social views\Career 
development plan for supporting staff 

0.749043 

Nodes\\Cultural and social views\Planting 
positive attitudes and awareness 
 

Nodes\\Cultural and social views\Head of the 
department (administrative staff) and 
leadership skills 

0.714651 

 

4.2.17 Triangulation analysis of quantitative and qualitative results  

Parameter 7: Cultural and social views 

The triangulation analysis, or cross comparison, is shown hereunder in Table 4.23 along with 

a brief explanation. 

 
Table 4.23 Cross comparison: parameter Cultural and social views 

 
Parameter: Cultural and social views 

Constituent 
variables 

Additional 
constituent 
variables 

Qualitative analysis group G1 
and G2 

Quantitative analysis 

NVivo coding references SPSS 

Total Positive Negative G1 G2 G3 

43.Career 
development plan 
for supporting staff 

 11 
5 

(45.5%) 
6 

(54.5%) 

[H-2] Mean 6.70 
SD 1.70 

[H-2] Mean 6.42 
SD 1.44 

[E-9] Mean 7.75 
SD 1.39 

42.Social 
opportunity 
arrangement 

 26 
20 

(76.9%) 
6 

(23.1%) 

[H-2] Mean 6.70 
SD 1.70 
[H-4] Mean 6.60 
SD 1.58 
[H-5] Mean 7.10 
SD 1.10 
[H-9] Mean 7.20 
SD 1.32 

[H-2] Mean 6.42 
SD 1.44 
[H-4] Mean 7.08 
SD 1.24 
[H-5] Mean 6.75 
SD 1.22 
[H-9] Mean 7.25 
SD 1.22 

[E-4] Mean 7.25 
SD 1.49 
[E-5] Mean 7.25 
SD 1.39 
[E-9] Mean 7.75 
SD 1.39 

39.Interrelationships 
in workplace 
community 

 20 
18 

(90%) 
2 

(10.0%) 

[H-1] Mean 6.60 
SD 1.26 
[H-3] Mean 6.10 
SD 1.79 
[H-7] Mean 6.70 
SD 1.77 
[H-8] Mean 7.10 
SD 1.29 

[H-1] Mean 6.83  
SD 1.19 
[H-3] Mean 6.17 
SD 2.33 
[H-7] Mean 7.08 
SD 1.73 
[H-8] Mean 6.92 
SD 0.67 

[E-1] Mean 7.13 
SD 2.30 
[E-2] Mean 7.00 
SD 2.07 
[E-3] Mean 7.63 
SD 1,51 
[E-6] Mean 6.63 
SD 2.50 

38.Head of the 
department 
(administrative 
staff) and leadership 
skills 

 27 
25 

(92.6%) 
2 

(7.4%) 

[H-5] Mean 7.10 
SD 1.10 

[H-5] Mean 6.75  
SD 1.22  

[E-5] Mean 7.25 
SD 1.39 

40.Planting positive 
attitudes and 
awareness  19 

18 
(94.7%) 

1 
(5.3%) 

[H-4] Mean 6.60 
SD 1.58 
[H-6] Mean 6.80 
SD 1.48 

[H-4] Mean 7.08 
SD 1.24 
[H-6] Mean 7.00 
SD 1.21 

[E-4] Mean 7.25 
SD 1.49 
[E-7] Mean 7.50 
SD 0.93 
[E-8] Mean 7.00 
SD 1.69 

41.Conflict 
management  

18 
18 

(100%) 
- 

[H-2] Mean 6.70 
SD 1.70 
[H-5] Mean 7.10 
SD 1.10 

[H-2] Mean 6.42 
SD 1.44 
[H-5] Mean 6.75 
SD 1.22 

[E-3] Mean 7.63 
SD 1.51 
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As may be observed in the Table, and noted above, the variable Career development for 

supporting staff is the only one (highlighted in Red) that has more than 50% negative 

references. The NVivo qualitative results are therefore supported by the SPSS quantitative 

results in this case. Participant groups G1 and G2 appear to be satisfied, in general, with this 

parameter, except Career development for supporting staff. The quantitative responses of G1 

to this parameter range from 6.50 (on the Likert scale) to around 7.20 (the highest observed 

mean value). The lowest observed mean value 6.10 (SD 1.79), which refers to question [H-3] 

for participant group G1, relates to the variable Interrelationships in workplace community. 

Participant group G2 also has a low response to this variable with a mean value of 6.17 (SD 

2.33)—this is the only one variable that received low responses from both groups.  

 
4.2.18 Summary of results and proposed refined parametric model of an 

infectious waste management system—Activity Level 1 

Based on the qualitative and quantitative empirical and analytical investigations presented 

above, it is now opportune to propose a refined parametric model of an IWMS as shown in 

Figure 4.39 overleaf. This model depicts all of the parameters and respective constituent 

variables detected in this investigation. This refined generic, model has seven important 

parameters, compared to six found previously in Figure 3.1, and 43 constituent variables 

compared to 23 found from the initial, thematic analysis of the literature.  

These parameters are: (1) Planning and design of an IWMS, (2) Policies and administrative 

procedures, (3) Individual departmental procedures, (4) Medical waste treatment and 

disposal methods, (5) Monitoring and periodic review, (6) Medical waste handling equipment 

and products, and (7) Cultural and social views. This figure also shows the forty-three related 

constituent variables found from this inquiry of IWMs. The circled values represent the 

additional constituent variables identified.  

This figure has been expanded to include a concise summary of the qualitative and 

quantitative analyses results—with respect to the triangulation comparison format—for each 

of these parameters and respective constituent variables. By way of explanation, the first 

column in this summary shows the total number of coding references (obtained from NVivo 

software analyses) for each of the 43 variables. The starred values represent the highest 

number of coding references obtained for each of the respective parameters.  
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Figure 4.39 Refined parametric model of an IWMS  
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The second and third columns show the positive and negative responses (as percentages) for 

each of the variables under the qualitative analysis investigation (for groups G1 and G2)—

variables with negative coding references greater that 50% are highlighted in Red; full details 

are given above and in Appendix D. The next three columns, under the quantitative analysis 

heading with particular reference to groups G1,G2, and G3 show the instances in which low 

mean values (on the Likert scale survey) were found for the respective constituent variables—

these instances have been signified with an “X”; full details are given in the tables discussed 

above and in Appendix C.  

It will be noticed that, as explained above, the “X” quantitative results line up reasonably well 

with the qualitative instances where high negative coding references were found in the 

qualitative analyses, hence, supporting the use of the mixed methods research strategy used in 

this investigation. These results, highlighted in Red, indicate areas of potential improvement 

to the IWMS on a generic or holistic scale, and not necessarily on an individual SHCP case. 

This refined model of an IWMS provides a more complete conceptual framework of the 

characteristics of the IWMs investigated, mindful of the stated constraints and boundaries 

applying to this research. However, it was felt that additional information—to be gained at the 

operational or subsystem level through a pilot study, especially with regards to Parameter 6, 

Medical waste handling equipment and products—would provide useful insights in support of 

the above findings at the IWMS level. As mentioned before, interviews with a selected 

individual at Louamnatch Hospital and experts on IWMs were also undertaken to add 

valuable support to this study. This pilot study and related investigations are described 

hereunder in Part 2 of this Chapter. 

 
CHAPTER 4 PART 2 

4.3 Qualitative and Quantitative Data Analysis Results—Activity Level 2 

Foreword 

The results of empirical investigations associated with research Activity level 2 are described 

below. Again, for ease of recall, the relevant part of Figure 1.1 is reproduced below. As 

foreshadowed, in this inquiry research Activity Level 2 covers quantitative and qualitative 

analyses (see blocks J and K). Firstly, blocks J and L1 in Figure 1.1b refer to the evaluation of 

the sharps container design described earlier in Chapter 3.  
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This quantitative trial was undertaken in HPH District 7 with G2 (professional nurses) over 

eleven participants as noted in Chapter 3. Secondly, this research activity also involved a 

qualitative study, based on a separate, semi-structured, open-ended interviews, firstly, with an 

expert on IWMs in Louamnatch Hospital (refer block K in Figure 1.1b) and, secondly, with 

three university-based, IWMS experts (see also blocks K and L2). The responses of these 

experts were then combined and analyzed using NVivo qualitative analysis software as 

discussed later. 

 

 

 

 

 

 
 

 

Figure 1.1b Extracted from the research plan in Figure 1.1: graphic outlining the 
empirical activities carried out in research Activity Level 2 

 
Finally, blocks J and K refer to the triangulation comparison that reinforces the validity of the 

proposed, final IWMS model as indicated in block C. The findings and conclusions of this 

thesis are then summarized and presented in Chapter 5. 

4.3.1 Quantitative data analyses—pilot study: evaluation of a sharps infectious 

waste container 

Two conceptual models for a sharps container design were evaluated in HPH District 7, 

Ubon Ratchathanee Province (refer Chapter 3 and Appendix F for design details). Figure 3.5 

below recalls the main features of design concept model 1, as developed in Chapter 3—

namely, a needle grip insert component for recycled containers, including soft drink bottles—

the basic design idea is to be able to insert this component into a suitable section or surface of 

recycled plastic containers or thin-walled aluminum cans. 

J- Survey questionnaire: pilot study-
evaluation of a selected IWMS 

product in HPH District-7 

L1- SPSS: Analysis & discussion 

M-Findings and conclusions 

B-Design B: Refined 
parametric model of a 

generalized IWMS 

C-Design C: Final 
parametric model of a 

generalized IWMS 

Activity Level 2 

I-Cross comparison: Triangulation analysis  

K- Qualitative data collection: semi-
structured interviews in Louamnatch 

Hospital and with related experts 

L2- NVivo: Analysis & discussion

--__ , ___ --___ -___ -___ -___ -__ .---__ -___ -___ -___ --__________ _ 
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Figure 3.5 Illustration of design concept Model 1 (a needle grip insert) 

 
The participant responses to the related questions (on a Likert scale questionnaire) for this 

design concept are listed in Table 4.24, below (full details are given in Appendix C). In this 

table, the highest mean value found is for question [B-4] (mean 8.00, SD 0.63; highlighted in 

Red), which suggests that there is general approval of the need for such a product. 

Table 4.24 Pilot study (Likert scale): evaluation of design concept Model 1  
(SPSS output; 11 participants from G1 and G2) 

 

Questions 
N 

Mean Std. Deviation 
Valid 

[B-1] The product is easy to use and understand? 11 6.9091 1.44600 
[B-2] The user feels properly safe form sharps infectious waste while 
working with the product? 11 6.3636 1.91169 

[B-3] The product represents efficiency of how to prevent infectious 
exposure while waiting for transportation to a main infectious waste 
storage? 

11 6.6364 1.28629 

[B-4] The product shows the worthwhile value for hospital to 
purchase? 11 8.0000 .63246 

[B-5] The product has been appropriately designed suited with the 
human scale (ergonomic)? 11 6.4545 1.21356 

[B-6] Design solutions of this product (e.g., prevent of pathogen 
exposure and cost) are suitable? 11 6.6364 .92442 

[B-7] This product has been designed based on recyclability and 
environmental reasons? 11 7.7273 .90453 

[B-8] Do you satisfy this product compared with the commonly used 
recycled containers for sharps infectious waste? 11 7.0000 1.34164 

[B-9] Could you give the overall satisfaction level to this product? 11 7.1818 .98165 
[B-10] Recommendations (please specify)? 

11 

(1)Need more proper protection of closed lid 
after the container is full. Needles may 
penetrate the sealed duct-tape.    
(2)Needle grip should be on the top of the 
container rather than the side. 
(3)The container should be equipped the hang 
grip for the service station cart. 
(4)Use of recycled containers may not provide 
a proper protection for staff. 

TOTAL 11 6.9899 .93815 

 
Observe that reasonably high mean values are found for questions [B-7] (mean 7.73), [B-8] 

(mean 7.00), and [B-9] (mean 7.18), respectively. Question [B-9] indicates the overall 

positive satisfaction of the participants with this design concept. The relatively low mean 

value obtained for question [B-2] (mean 6.36, SD 1.91, also highlighted in Red) implies that 

the participants are seriously concerned with safety, although this concept is supported overall 

by the higher mean for question [B8]. The total averaged mean value is found to be 7 (SD 

0.98), approximately 

I I. ' 
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The comments for question [B-10] can be summarized as follows: (1) the design of the needle 

grip insert needs to be improved (i.e., with a cover) in order to prevent needle penetration or 

spillage; (2) additional details such a grip for hanging the sharps container on to a medical 

service station (or trolley) should be added—the hang grip should lock itself to the trolley; 

and (3) the feeling of safety implied in this concept could be improved, or has not been 

reflected properly, which ties in with the low mean value of responses to question [B-2]. 

Figure 3.6 hereunder, recalls the illustration of design concept Model 2 (for the sharps 

container developed in Chapter 3); the respective quantitative evaluation results follow in 

Table 4.25. 

 
Figure 3.6 Illustration of design concept Model 2 (a sharps container) 

 

Table 4.25 Pilot study (Likert scale questionnaire): evaluation of design concept Model 2; 
Sharps container incorporating needle extractor and cover (SPSS output; 11 participants) 

 

Questions 
N 

Mean Std. Deviation 
Valid 

[B_1] The product is easy to use and understand 11 6.7273 1.42063 
[B_2] The user feels properly safe form sharps infectious waste while 
working with the product 11 7.0000 1.26491 

[B_3] The product represents efficiency of how to prevent infectious 
exposure while waiting for transportation to a main infectious waste 
storage 

11 7.0000 1.48324 

[B_4] The product shows the worthwhile value for hospital to 
purchase. 11 7.0909 1.13618 

[B_5] The product has been appropriately designed suited with the 
human scale (ergonomic). 11 6.6364 1.36182 

[B_6] Design solutions of this product (e.g., prevent of pathogen 
exposure and cost) are suitable. 11 7.0909 1.04447 

[B_7] This product has been designed based on recyclability and 
environmental reasons. 11 7.4545 1.21356 

[B_8] Do you satisfy this product compared with the commonly used 
recycled containers for sharps infectious waste? 11 7.1818 1.66242 

[B_9] Could you give the overall satisfaction level to this product? 11 7.1818 1.66242 
[B_10] Recommendations (please specify) 

11 

(1)If possible, one layer protection of the lid might 
not differ from the previous one, could you design 
more than one layer. 
(2)Needle grip should place on the top of the 
container. 
(3)Hanging. 
(4)Should think about the hanging tool. 

TOTAL 11 7.0404 1.07413 
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Compared to the first design concept, the mean values listed in this table indicate similar 

satisfaction levels with this design concept with a total average mean value of 7.04 (SD 1.07), 

mindful that this is a relatively more expensive solution for a sharps container. The highest 

mean value on the Likert scale resulted from question [B-7], as highlighted in Red, with mean 

7.45 (SD 1.21), as related to recyclability and environmental reasons. In contrast, the lowest 

mean value is found from question [B-5], with mean 6.63 (SD 1.36), as related to the 

ergonomic design of this concept.  

Interestingly, question [B-9] with mean 7.18 (SD 1.66), again indicates the relatively high 

satisfaction this design concept in keeping with the result for concept 1. Interesting, question 

[B-1], as related to the ergonomics and use of the concept, also received a relatively low mean 

value of 6.73 which may signal some difficulty in interpreting how this design concept could 

be used in practice. The recommendations suggested for this concept model are similar to the 

first design concept. 

These quantitative evaluations of the two design concepts for sharps suggests that there is 

scope for designing low-cost infectious waste handling equipment and products that can be 

included in the management policies of SHCPs, bearing in mind that Cost analysis appears to 

be an important consideration. Moreover, the above largely positive results indicate that the 

application of the design process at this operational level may well stimulate improvements in 

health and environmental factors and lead on to possibly more substantive improvements at 

the system level. 

4.3.2 Qualitative data analyses of the proposed model of an IWMS 

The next phase in research Activity level 2 involved a qualitative study, based on semi-

structured, open-ended interviews that referred to the features of the refined model of an 

IWMS proposed above—for the purpose of identifying important concerns and 

recommendations of selected experts as applied to the proposed model of an IWMS. 

Specifically, this involved interviewing an expert on IWMs in Louamnatch Hospital who is 

currently the Head of the Infection Control Nurses Group, and a member of the Infection 

Control Committee (IC) at this hospital. The same interview format has been used with three 

university-based experts. Two of these are environmental consultants and the third is a 

medical nurse conducting research about various aspects of SHCPs.  

These experts were first briefed on the purpose of the writer’s research and provided with 

details of the proposed model of an IWMS described above. General information about these 
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experts (with personal details withheld for privacy reasons) and the related interview 

questions and response data are listed in Appendices B and D. These response data for the 

four noted persons have been analysed together based on an analysis of the themes shown in 

Figure 4.40 below. 

 

 
Figure 4.40 Listing the responses of related experts on the refined parametric model of an 

IWMS (NVivo software format) 
 

Three main response themes have been identified, namely; (1) the overall views (of 

participants) with respect to the proposed refined model of an IWMS, (2) the parameters and 

constituent variables that SHCPs should focus on?, and (3) what additional parameters and 

constituent variables could be included in the proposed generic model of an IWMS? (full 

details off the NVivo outputs for the interviews conducted in Activity Level 2 are given in 

Appendix D).  

Table 4.26 Overall views of related experts to the refined model of an IWMS 
(NVivo format) 

Overall views to the refined modle of an IWMS  Sources References (positive) 

(1) Dean, Faculty of Public Health,  A Thai University Internals 1 
(2) Associate Professor (Environmental Sciences) Internals 1 
(4)An IC nurse (Louamnatch Hospital) Internals 2 

 
As will be observed in Figure 4.40 for the first theme only, there are four positive coding 

references from three sources (i.e., three experts); the number of coding references are also 

shown in Table 4.26 above, as extracted from Figure 4.40. This is a notable outcome about 

the validity of the model that supports the earlier positive findings of Part 1 of Chapter 4, 
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above. Even though one of the experts did not provide an overall view of the proposed model, 

she did ask detailed questions about it and appeared to be well-satisfied with the configuration 

and features of the individual parameters and constituent variables shown (full interview 

transcripts are given in Appendix I). 

Table 4.27 Parameters and constituent variables of concern to a group of experts— 
Activity Level 2 

Parameters and constituent variables that need to be 
concerned—Activity Level 2 

NVivo-number of coding references 
Expert 1 Expert 2 Expert 3 Expert 4 

●Planning and design of an IWMS 
 Cost analysis 7 2 1 - 

Areas coverage 1 - - - 
●Policies and administrative procedures 
 List of registered waste companies (municipality) 2 - - - 

Clear definitions of penalties 1 1 - - 
Definition of responsible persons 1 4 - - 
Incentives and implementation - 2 - - 
Communication with outside bodies 2 1 1 - 

●Individual departmental procedures 
 Segregation and packing - - 1 - 

Standard operating procedures - 2 1 - 
●Medical waste treatment and disposal methods 
 Transporting vehicles and waste transportation 

(outside) 
5 3 1 

- 

Waste Treatment and disposal within the hospital 2 3  - 
Waste disposal and transportation companies (or 
municipality) 

7 5 1 
 

●Monitoring and periodic review 
 Environmental assessment (in-outside) 2 4  - 

Observation Team and reporting system 2 1 4 - 
●Medical waste handling equipment and products 
 Recycled products (substandard products) - - 2 - 
●Cultural and social views 
 Career development plan for supporting staff 3 2 - - 

Head of the department (administrative staff) and 
leadership skills 

1 - 2 
- 

Planting positive attitudes and awareness 1 1 5 - 

 

With reference to the second theme in Figure 4.40, regarding the parameters and constituent 

variables that SHCPs should focus on, the responses listed in Appendix D (but not in Figure 

4.40) show that there is no particular concern at level of the main parameters. However, as 

shown in Table 4.27 above, at the constituent variables level the respondents indicated that 

SHCPs should focus attention on the 18 important variables (out of the 43 total number of 

variables) that had earlier drawn a high number of negative references. Hence, these responses 

are similar to the qualitative negative coding references found for variables in research 

Activity Level 1 earlier (refer Appendix D)—this, again, reinforces the validity and of the 

proposed IWMS model. To elaborate on this outcome, in Table 4.27 the four right-hand 

I I I I 

I I I I 
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columns show the frequency of negative coding references expressed by the noted experts 

over the noted 18 variables (again, as extracted from the related NVivo software outputs in 

Appendix D, but not shown in detail in Figure 4.40 above).  

For instance, expert 1 was concerned seven times (i.e., 7 coding references) with respect to 

the variable Cost analysis, which indicates a high level of preoccupation with this variable. 

This variable also received negative coding references from experts 2 and 3, respectively. As 

highlighted in Red in this table, at least three of the four experts consulted were primarily 

concerned with the following variables: (1) Cost analysis, (2) Communication with outside 

bodies, (3) Transporting vehicles and waste transportation (outside), (4) Waste disposal and 

transportation companies (or municipality), and (5) Planting positive attitudes and 

awareness. Interestingly, this suggests that the experts were especially aware of shortcomings 

in and the need for improvement in these variables. In the opinions of these experts, it also 

reflects the relative importance or priority of potential action with respect to these variables. 

Finally, with respect to the third theme in Figure 4.40, that is, what additional parameters and 

constituent variables could be included in the proposed generic model of an IWMS?, one 

expert (an Associate professor in environmental science) emphasized that, Health Impact 

Assessment (HIA), as relevant to the proposed variable Risk assessment, was very important 

and should be included as an additional constituent variable for the IWMS model. Hence, as 

supported by the positive responses of these experts, and apart from this amendment, the 

proposed parametric model of an IWMS is substantially confirmed  

4.3.3 Summary of results and proposed final model of an infectious waste 

management system 

Inclosing this chapter, it is heartening to report that the responses of the participants in the 

noted small health care providers, and the related experts surveyed, have been very positive in 

keeping with their concerns for improve the health, safety and environmental impact of the 

infectious waste systems under their control. The final generic model proposed for an IWMS 

is depicted in Figure 4.41 which follows (as updated from Figure 4.39, page 109).  
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Figure 4.41 Final parametric model of an IWMS  
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As developed by the theoretical and empirical investigation documented above, this model 

provides a conceptual and practical framework or classification of the main characteristics of 

the IWMs surveyed in NE Thailand. It also provides SHCPs in this region with a potential 

operational tool by which the existing IWMs in SHCPs may be further investigated with the 

aim of improving and adding to existing infectious waste management policies and 

procedures. 

As summarized in Figure 4.41, it will be observed that the proposed model still consists of 

seven main parameters and forty three constituent variables. As before, the constituent 

variables shown in Red represent variables which drew a high percentage of negative coding 

references (i.e., over 50%) in the qualitative empirical investigations. The first six left-

columns in Figure 4.41, under research Activity Level 1, summarize the noted results obtained 

with the NVivo and SPSS analysis software. Compared to the initial model of an IWMS 

shown in Figure 2.3, the circled values represent the additional constituent variables identified 

progressively during the course of this investigation.  

The last four columns in Figure 4.41 summarize the results of the qualitative investigation 

involving the noted experts in Part 2 of Chapter 4. It is important to note that the constituent 

variable Risk assessment has been updated to now read Risk assessment including Health 

Impact Assessment (HIA), in keeping with the suggestions of the expert panel. As highlighted 

by the Red bands, these results also support the results obtained in research Activity Level 1 

except for the following variables: (1) Communication with outside bodies, (2) Recycled 

products (substandard products), (3) Head of the department (administrative staff) and 

leadership skills, and (4) Planting positive attitudes and awareness. However, these variables 

still received a high number of qualitative coding references in the results obtained in Part 1 

and may be assumed to have a high of priority in terms of needing potential improvement.  

A summary of findings and conclusion of this research is presented in the following chapter 

along with recommendations for future research. 
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CHAPTER 5: SUMMARY OF FINDINGS AND CONCLUSIONS  
 

5.1 Preamble 
 
In this thesis, the design of infectious waste management systems (IWMs) for small health 

care providers (SHCPs) in NE Thailand has been investigated from theoretical and 

experimental points of view. From a critical survey of the relevant literature, it has been 

shown that further research into the design of such systems is necessary, especially as no 

related empirical studies have been detected in the literature for SHCPs in Thailand. In 

general, it is found that the IWMs in these providers are not well developed although the 

participants interviewed were enthusiastic and very interested in making potential 

improvements.  

As part of the task clarification phase, a preliminary model on an IWMS has been constructed 

from the literature, but it was clear that this needed to be further developed in terms of its 

theoretical and practical application. As part of the theoretical development in this inquiry, a 

more comprehensive model of an IWMS has been developed based on a thematic analysis of 

the literature using NVivo qualitative analysis software. This initial model has been 

subsequently refined progressively through a number of updating stages resulting from the 

mixed-methods research design applied in the empirical investigations of ten SHCPs. 

As informed by the literature survey and theoretical development documented in the thesis, 

the empirical investigation has been carried out in two main phases, namely research Activity 

Level 1 and research Activity Level 2, respectively. In the first research activity level, 

representing the main part of this design study, ten SHCPs have been investigated by 

employing qualitative and quantitative interview instruments, namely, semi-structured, open-

ended interviews and Likert scale questionnaires, respectively. The results of analyzing data 

obtained from these fieldwork interviews have enabled the progressive development of a 

refined IWMS model, as noted on Figure 4.39 on page 107, as well as compilation of an 

extensive data base. 

In research Activity Level 2, a pilot study has been carried, out on an operational systems 

basis, to test the reaction (positive as it turned out) of participants in a HPH District 7 with 

respect to sharps containers of improved design and as compared to the substandard products 

commonly used in such providers. In this phase, four experts (in infectious waste and 

environmental management) were found to support the configuration of the proposed IWMS 
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Possible benchmarking with 
other organizations 

model and made useful suggestions regarding health impact assessment issues. Finally, the 

results of the noted theoretical development and both research Activity Levels have been 

combined to propose a final model of an IWMS appropriate for the SHCPs surveyed in the 

context of this research, as explained shortly below. These findings and conclusions will now 

be summarized in more detail. 

5.2 Findings of the Literature Survey and Task Clarification 
 
Recall that the critical survey of the literature covered four main aspects: 

5.2.1 Infectious waste management in Thailand 

It is found that infectious waste management in NE Thailand is not well developed from both 

a design and procedural points of view. At the time of writing, there are apparently no 

international and regional initiatives in place to support the operation and development of 

IWMs for SHCPs in NE Thailand. Although some recommendations on the management and 

handling of infectious waste are being applied in SHCPs, no related empirical studies have 

been detected in the literature—hence the need for further research as documented in this 

thesis.  

5.2.2 Infectious waste management systems (IWMs) 

As interpreted by the writer from the literature, an approximate conceptual model of an 

IWMS can be formulated in part, as recalled in Figure 2.3 hereunder. 

  
 

 

 

 

 

 

 

 

 

 
Figure 2.3 Preliminary conceptual model of an IWMS  

[As interpreted by the writer from the literature; after Garvin, 1995; EPA, et al, 1991; 
European commission, 2003] 
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However, this model does not include many of the functional parameters and constituent 

variables of the refined IWMS model identified and proposed in this thesis; hence formulation 

of a more comprehensive model of an IWMS has proved worthwhile. 

5.2.3 Medical waste equipment and products 

In general, the two main medical product classifications have been widely used at an 

operational level in IWMs procedures, namely, (1) personal protective equipment (PPE), and 

(2) collecting and transporting containers and products. However, due to cost constraints, it is 

found that substandard equipment such as recycled containers (e.g., discarded plastic 

containers used for collecting sharps infectious waste) are often used in SHCPs, and this is 

clearly problematic in terms of infection control. As shown by the writer through his design 

concepts of sharps containers, the response of the relevant HPH District 7 participants was 

very positive for both concepts, including for the low cost solution case. However, further 

research is needed in this area to arrive at designs that can be manufactured economically. 

5.2.4 Cultural and social views  

Culture and social norms are found to be important elements of IWMs particularly in the 

context of this study, although their effects may be difficult to prove without further specific 

socially-oriented research. It follows that any design studies of IWMs need to sensitive to the 

possible cultural and social differences since the collective efforts of all parties are what will 

most probably make a system effective in the long run. In this respect, more weighting has 

been given in this inquiry to the qualitative, rather than the quantitative, survey techniques 

employed, although both methods are found to be necessary in keeping with the rationale and 

advantages of the mixed-methods research design outlined in Chapter 3. 

 
5.3 Modeling of an Infectious waste Management System  
 
As demonstrated in Chapters 3 and 4, a systems design approach, in which the design process 

can be used at an holistic level of resolution (as well as at a micro level), can be used to 

improve the IWMs of SHCPs by providing a basic frame of reference, or base classification 

(a legitimate synonym for system) for many of the functional parameters which affect the 

overall design, management and operation of infectious waste management systems. As 

noted, an IWMS can be modeled graphically as comprising a combination of hardware (e.g., 

the waste handling products and equipment) and software (the policies, procedures, and 

operating instructions, in a more or less hierarchical structure). A brief review of this 

approach is timely: 
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 5.3.1 Initial model of an Infectious Waste Management System (IWMS) 

The preliminary model, noted in Figure 2.3 above, is limited in scope and content because, 

with only five parameters, it does not represent many of the functional objects and related 

constituent variables identified in the literature survey. Consequently, NVivo qualitative 

analysis software [QSR, 2008; Bazeley, 2007] has been used to process related textual 

information. As constructed thematically, a more realistic model of an IWMS (in term of 6 

main parameters and 23 constituent variables) has been proposed initially as recalled in 

Figure 3.1 hereunder.  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.1 Initial parametric model of an IWMS (comprising 6 parameters and 23 
constituent variables, respectively) 

 
As explained, this is a more complete model of an IWMS although it is still basically an 

incomplete theoretical construct derived from the literature. Moreover, it is found that the 

IWMS conditions existing in SHCPs in North Eastern Thailand are not known in any detail. 

This is the main reason why the validity and scope of this initial model needed to be tested by 
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means of an empirical investigation covering a reasonable spread of SHCPs as described in 

Chapter 3. 

5.3.2 Research methods—underlying theory 

The two levels of research activities completed in this study have been supported through a 

combination of a pragmatic approach, a mixed-methods research design and associated 

aspects of the grounded theory. This mixed-methods research design (also referred to as a 

“triangulation design” or a “concurrent mixed-methods procedure” [Cresswell; 2009]) has 

been used to add validity to the experimental results. The application of these methods has led 

to the progressive formulation of a novel parametric model of an infectious waste 

management system, as reviewed next. 

 
5.4 Proposed Final Parametric Model of an IWMS 
 

5.4.1 Pilot study: evaluation of a sharps infectious waste container 

The details of this section reported in Chapter 4, Part 2, covered a quantitative evaluation of 

two design concepts for sharps containers. It is found that there is scope for designing low-

cost infectious waste handling equipment and products that can be included in the 

management and operational policies of SHCPs. Judging from the positive interest of the 

participants, the application of the design process at this operational level may well have a 

positive correlated effect to stimulate improvements in health and environmental factors, and 

may possibly lead on, subject to further research, to more substantive improvements at the 

systems level. 

 5.4.2 Proposed final parametric model of an IWMS 

An abbreviated, final model of an infectious waste management system, informed by the 

findings of the theoretical development noted in Chapter 3, and the findings of both parts of 

Chapter 4, is depicted in Figure 5.1. 
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Figure 5.1 Final parametric model of an IWMS (as modified form Figure 4.41) 
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This model provides the basis of an operational framework, or tool, for use by the SHCPs 

investigated in NE Thailand. As shown by the data in Figures 4.39 and 4.41, the respondents 

in the providers, and the noted experts, have identified which parameters and related 

constituent variables need to be further investigated and with the aim of implementing 

improvements. Although these observations regarding potential improvements apply 

generally over the ten SHCPs surveyed, they do not apply to any one hospital in particular. 

Hence, it is up to the management of the individual SHCPs to consider implementing 

appropriate improvements. To assist these managers in this process, the writer has developed 

a three-page IWMS checklist, with the first page shown in Figure 5.2 (all three pages are 

listed in Appendix F), which will be used in his expected follow up work with these 

providers. 

As will be seen from Figure 5.2, the configuration of this checklist follows the structure of the 

final parametric model of an IWMS, in the noted context, with the added features, such as 

strengths and weaknesses and key performance indicators, meant to assist managers to 

consider potential improvements to each constituent variable. When used as an operational 

tool, this checklist covers the noted seven main parameters and forty three constituent 

variables of the final parametric model of the IWMS developed in this investigation. The 

management in the SHCPs identified in this research will be briefed by the writer as part of 

future collaborative research in this field.  

However, it is realized that this parametric model and checklist, although reasonably 

comprehensive and exhaustive, are not necessarily fully inclusive of many other SHCPs in 

NE Thailand; future research may be expected to identify additional parameters and 

constituent variables not included above. 
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Figure 5.2 Infectious waste management system (IWMS) checklist (the first page only) 

 Constitu en t V ariab le s 
Current Sttuat10ns R~COndrtiOnt Responsible persons Duration Kev Pef1orrnance lndocatof5 ll<Pls \ 

Priority Sl<englh pou,IS I Weak poanls. (uncon1JCUbte condJlions J.leasurement Expected outputs 

Human resources and staff rotation plan "- I - - - - - - - '- - '-
I 
I 

Cost analysis 

Areas coverage I 

; . Public hearing and consultations --- -- ---
II Generel information and health care 

requirements 

I Key Performance Indicators (KPls) 

I 
Organizational goals I 

I 
I 

I 
Constituent Variables Priority 

Current s.tuatJOns Rfflne1ed Cond.-. 
Responsible persons Duration 

Key Perlonnanee Indicators (KPls) 

St""'!J'h points I Weak poants (I.N"ICOfltrolable condttionl Measurement £xpeded outputs 

List of registered waste companies 
~ ~ - ~ - - - - - - - ~ - ~ (municipality) 

Clear definitions of penalties 

I Definition of responsible persons 

I 
Purchasing of IWM products and equipment 

Incentives and Implementation 

I Making decision on operating procedures 

--

I Infectious waste management (IWM) 
documents 

I 
Communication with ootstde bodies 

Infectious waste (IW) materials 

"~ 

Hospital Name: 0.ap<tmern 

INFECTIOUS WASTE MANAGEMENT SYSTEM Dale of Mfflng Addibonal lnfonnation 
IIWMS) CHECKLIST 

Responod,le Person " Name PAGE 1 of3 



131 

5.5 Concluding Remarks and Recommendations 
 

5.5.1 Review of original aims 

Recall that the overall purpose of this research is to investigate and further develop the design 

of IWMs appropriate for SHCPs in NE Thailand. In more detail, this research has the 

following aims: 

(1) To carry out a literature survey and task clarification relevant to the design of IWMs for 

SHCPs in NE Thailand. 

This literature survey and task clarification has shown that further research is needed 

especially for small health care providers in NE Thailand. 

(2) In the light of the findings of (1), to develop an initial conceptual model of an infectious 

waste management system based on relevant design parameters and constituent variables, 

which may be used to describe and study such a system.  

An initial model of an IWMS appropriate for the noted SHCPs has been developed and 

explained. 

(3) To formulate an appropriate research plan—including a quantitative and qualitative 

mixed-methods research design, mindful of cultural norms—for investigating the design of 

IWMs in selected SHCPs. This includes developing the framework of a pilot study in which 

the design of a sharps container will be used to inform and test the reactions of participants 

at an operational level in one SHCP. 

This aim has been substantially achieved including the development of two design concepts 

for sharps containers, to be used as test vehicles, as part of a pilot study in HPH District 7. 

(4) As informed by (1) through (3), to conduct a detailed empirical inquiry of the IWMs of 10 

SHCPs in the Isan region of NE Thailand, including analysis and evaluation of qualitative 

and quantitative empirical data relevant to existing system configurations, and the 

compilation of a related data base.  

As documented in Chapter 4 of the thesis, a substantial data base of qualitative and 

quantitative data relevant to this aim has been complied and reported in the attached 

Appendices, including in DVD format; theses data are available for future research as well as 

for other researchers to refer to. 

(5) As informed by the findings of (1) through (4), to progressively develop refined models for 

the design of IWMs (appropriate for SHCPs in NE Thailand) that may adequately describe 
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the generic configuration of these systems and highlight system areas with potential for 

improvement. In addition, to obtain related feedback from the participating stakeholders 

managing the existing SHCP systems surveyed. 

The final parametric model proposed by the writer has been developed along the lines noted 

in this aim. This parametric model provides a novel conceptual framework, supported by 

detailed empirical research, to analyse, manage and highlight potential improvements in the 

IWMs of SHCPs in NE Thailand. The model may also be termed generic in that it is meant to 

apply generally to the providers investigated, but also has potential for deployment in other 

related situations subject to additional research. 

 
5.5.2 Recommendations for future research 

 
(1) Further cooperative research is needed with the individual SHCPs surveyed in this 

investigation with reference to: 

(i) Implementing follow-up work and briefing the respective SHCP administrators 

about the detailed findings of this thesis. 

(ii) To study collaboratively, how the findings of this thesis, in particular the IWMS 

model checklist, may be applied productively with respect to their specific IWMS.  

(2) The design and manufacture of appropriate sharps containers, and other waste handling 

equipment, should be further explored in order to realize low-cost products that can be 

included economically in the management policies of SHCPs. 

(3) On a wider scale, more collaborative research is required with relevant MoPH 

Governmental Officers to investigate if the IWMS model and empirical data base (developed 

in this thesis) can be used more generally, and in other contexts in Thailand such as in more 

SHCPs and also for hospitals with more than sixty beds. 

A Bibliography and supporting Appendices are enclosed. 
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เรียนผูที่มีสวนเกีย่วของ 
TO WHOM IT MAY CONCERN  
 
เรื่อง: อนุญาตในการเก็บขอมูลเพื่อการวิจัยเกี่ยวกับระบบบริหารจัดการมูลฝอยในสถานพยาบาลขนาดเล็ก ในเขตพื้นที่
ภาคตะวันออกเฉียงเหนือ ประเทศไทย 
Subject: Permission to conduct research on infectious waste management systems in Small Health-care Providers 
in North-Eastern Thailand 
 
กราบเรียน 
Dear Sir / Madam, 
 
ขาพเจาไดเขียนจดหมายฉบับน้ีเพ่ือเปนการแนะนําตัว ถวัลย นิยมพานิชพัฒนา ผูซึ่งเปนนักศึกษาระดับปริญญาเอก คณะศิลปะและ
การออกแบบ มหาวิทยาลัยแคนเบอรรา และผูซึ่งเปนอาจารย คณะศิลปประยุกตและการออกแบบ มหาวิทยาลัยอุบลราชธานี 
I am writing to introduce Mr. Thawon Niyompanitpatana who is currently a PhD candidate in the Faculty of Arts 
and Design, University of Canberra, and a Lecturer in the Faculty of Applied Arts and Design, Ubon Rajathanee 
University. 
 
หัวขอของโครงการวิจัย คือ “การศึกษาการออกแบบระบบการบริหารจัดการมูลฝอยติดเชื้อจากสถานพยาบาลขนาดเล็ก ในเขตพ้ืนท่ี
ภาคตะวันออกเฉียงเหนือ ประเทศไทย” 
The title o f his research project is “ A Design Study of Infectious Waste Management System for Small Health-
care Providers in North–Eastern, Thailand”. 
 
วัตถุประสงคโดยภาพรวมของโครงการคือการศึกษาและพัฒนาศักยภาพของระบบบริหารจัดการมูลฝอยติดเช้ือในสถานพยาบาล
ขนาดเล็กในพ้ืนท่ีเขตภาคตะวันออกเฉียงเหนือ ประเทศไทย โดยใชประโยชนจากแนวทางกระบวนการและขั้นตอนในการออกแบบ 
The overall aim o f this research is t o investigate and improve the design and effectiveness of infe ctious waste 
management [IWM] systems for small health-care providers, in North–Eastern Thailand, by suitable application 
of the design process and design methods. 
 
เพ่ือเปนการอนุเคราะหผูวิจัย ผูวิจัยมีความตองการที่จะเขาเยี่ยมสถานพยาบาลและขอโอกาสเพื่อท่ีจะทําการสัมภาษณพนักงาน
ภายในตนสังกัดของทานซึ่งตองเปนผูที่มีสวนเกี่ยวของกับกิจกรรมในสวนใดๆในการดําเนินการระบบการบริหารจัดการมูลฝอยติเชื้อ
ในสถานพยาบาล ในสวนของการขอความอนุเคราะหและคําแนะนําน้ัน ระยะเวลาท่ีเหมาะสมในการเก็บขอมูลในสถานพยาบาล
ของทานอยูในชวงเวลาเดือนกันยายน – มีนาคม ๒๐๑๑ โดยการเก็บขอมูลในการวิจัยคร้ังน้ีอยูภายใตระเบียบของคณะกรรมการ
จริยธรรมดานการวิจัย มหาวิทยาลัยแคนเบอรรา ซึ่งไดเตรียมพรอมในสวนของความเปนสวนตัวและการเก็บความลับของผูที่มีสวน
เกี่ยวของในงานวิจัย หากสถานพยาบาลของทามีความประสงคใหผูวิจัยขออนุมัติเกี่ยวกับจริยธรรมหรือกฎระเบียบเพ่ิมเติมในการ
วิจัย ทานชวยกรุณาแนะนําดวยจะเปนพระคุณอยางยิ่ง ซึ่งทางผูวิจัยก็มีความพรอมท่ีจะปฏิบัติตามอยางเต็มท่ี  
To assist him with this research project, Mr. Thawon would like to visit to your health-care establishment and 
arrange in terviews with your staff t hat are involving i n major p arts of activ ities related  to  t he operation and  
management of infectious waste management in your establishment. Subject to your approval and advice, the 
preferred timing of h is v isit would b e d uring Sep tember– March  2011. Th is resear ch will b e cond ucted in 
accordance wi th the Uni versity of Canberra Ethics Commit tees guidelines -these provide confide ntiality and 
privacy to all research participants. Please indicate if your facility also has specific Ethics guidelines that need to 
be observed as we shall be please to fully comply with them. 
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หากมีขอสงสัยหรือตองการขอมูลเพ่ิมเติมเกี่ยวกับโครงการวิจัยคร้ังน้ีกรุณาติดตอบุคคลดานลางหรือ ถวัลย นิยมพานิชพัฒนา ได
โดยตรงท่ีอีเมล oak_ar11@hotmail.com หรือหมายเลขโทรศัพท +๖๑๔๐๒๓๕๗๙๓๓ [ออสเตรเลีย] หรือ ๐๔๕๓๕๓๗๔๑ 
[ประเทศไทย] 
If y ou ha ve any  quest ions or co ncerns re garding t he i nformation about the research  project, please  feel free 
contact the under signed or Mr. Thawon Niyompanitpatana directly at oak_ar11@hotmail.com or +61402357933 
[Australia] or 045353741 [Thailand] 
 
ขอบพระคุณลวงหนา 
Thank you in anticipation, 
ดวยความนับถือ 
Yours sincerely 
 
 
 
 
Professor Elivio Bonollo 
BE, MEngSc, PhD [Melb.], MIEAust, MIET [London] 
Emeritus Professor of Industrial Design 
Faculty of Arts and Design  
University of Canberra 
P: +61 (0)2 6201 5070 
E: Livio.Bonollo@canberra.edu.au  
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เอกสารช้ีแจงขอมูลสําหรับผูมีสวนรวมในโครงการวิจัย 
PARTICIPANT INFORMATION FORM 
สําหรับผูมีสวนรวมในงานวิจัยระดับปริญญาเอก 
To participate as a research contributor in the PhD research 
โครงการ Project Title 

การศึกษาการออกแบบระบบการจัดการมูลฝอยติดเชื้อสําหรับสถานพยาบาลขนาดเล็ก ในพ้ืนท่ีภาคตะวันออกเฉียงเหนือ ประเทศ
ไทย 
 A Design Study of Infectious Waste Management Systems for Small Health Care Providers in North-Eastern, 
Thailand 
 
ผูวิจัย     Researcher 

ถวัลย นยิมพานิชพัฒนา   Thawon Niyompanitpatana  
นักศึกษาระดับปริญญาเอก  PhD candidate 

Faculty of Arts and Design 
University of Canberra ACT 2601 
Australia 
 
ประธานที่ปรกึษาโครงการ  Chair of Supervisory Panel 
Professor Elivio Bonollo  
BE, MEngSc, PhD [Melb.], MIEAust, MIET [London] 
Emeritus Professor of Industrial Design 
Faculty of Arts and Design 
University of Canberra 
 
อาจารยที่ปรึกษารวมโครงการ Second Supervisor 
Adj. Associate Professor Don Carson 
Faculty of Arts and Design 
University of Canberra 
 
วัตถุประสงคของโครงการ  Project Aim 

วัตถุประสงคโดยรวมของโครงการวิจัยคือการศึกษาและพัฒนาศักยภาพของระบบบริหารจัดการมูลฝอยติดเชื้อในสถานพยาบาล
ขนาดเล็กในพ้ืนท่ีภาคตะวันออกเฉียงเหนือ ประเทศไทย โดยการใชประโยชนจากแนวทาง กระบวนการ และขั้นตอนในการออกแบบ 
The overall aim of this res earch is to i nvestigate and improve the e fficacy of selected infectious wa ste 
management [IWM] systems for small health care providers in N orth-Eastern Thailand, by suitable ap plication 
of the design process and related design methods. 
 
ที่มาของโครงการ   Problem Statement 

การออกแบบระบบบริหารจัดการมูลฝอยติดเชื้อท่ีดีและผลิตภัณฑที่เกี่ยวของเปนปจจัยพ้ืนฐานสําคัญในการคงไวซึ่งสุขลักษณะและ
การลดการติดเชื้อภายในสถานพยาบาล ปจจุบัน มูลฝอยติดเชื้อนับพันตันถูกผลิตขึ้นโดยสถานพยาบาลขนาดเล็ก ซึ่งเปนหนวยงาน
ภายใตการกํากับของรัฐ มูลฝอยติดเชื้อเหลาน้ีผานระบบบําบัดและทําลายท่ีไมไดมาตรฐาน ความคาดหวังของภาคเอกชนเกี่ยวกับ
การจัดการมูลฝอยติดเชื้อท่ีไดมาตรฐานมีมากขึ้น และเปนเร่ืองท่ีไมสามารถรับไดอีกตอไป ในประเด็นน้ีเปนท่ียอมรับวา ไมสามารถ
หลีกเล่ียงไดซึ่งกําลังเกิดขึ้นในหลายพ้ืนท่ีที่เปนประเทศกําลังพัฒนา ความไมชัดเจนเกี่ยวกฎระเบียบขอบังคับ มาตรฐานตางๆ สงผล
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กระทบดานลบในการบริหารจัดการเปนอยางยิ่งซึ่งนําไปสูผลกระทบตอสิ่งแวดลอม สุขภาพอนามัยของประชาชนในพ้ืนท่ี โดยเฉพาะ
อยางยิ่งสถานพยาบาลขนาดเล็กในพ้ืนท่ีหางไกลในพ้ืนท่ีภาคตะวันออกเฉียงเหนือของประเทศไทย ในพ้ืนท่ีนี้ การบริหารจัดการมูล
ฝอยติดเชื้อและผลิตภัณฑทีเกี่ยวของยังไมไดมาตรฐานและพัฒนาอยางเพียงพอ ซึ่งยังมีความตองการในการปรับปรุงทั้งในแงของ
การออกแบบและกระบวนการขั้นตอน 
Well-designed I WM sy stems, and rel ated p roducts, are essen tial ele ments in  main taining hygiene and 
minimizing i nfections i n hospitals. No wadays, t housands of t ons of i nfectious waste are pr oduced by  sm all 
health-care providers [SHCPs] in the public service sector that have not been collected and treated appropriately 
according to adequate procedures. Public expectations of healthcare waste management are rising a nd infection 
control is no longe r accepted as an unpleas ant but ine vitable aspect and this is happening in m any developing 
countries. A dmittedly, t he unclear re gulations a nd st andards a pplying t o i nfectious waste ha ve had a m ajor 
negative ef fect on IWM of SHCPs a nd h ospitals o ften leading t o damaging t he en vironment and  seri ously 
affecting public health, especially in rural areas in the North-Eastern, Thailand. In these areas, IWM systems are 
not well developed and related facilities and  equipment need to be improved from both design and procedural 
points of view. 

ติดตามตอในประเด็นน้ี จากการศึกษาภาพรวมของการจัดการมูลฝอยทางการแพทยในภาคพ้ืนเอเชียปรากฏวา เทคโนโลยีที่ใชใน
การบําบัดและทําลายมูลฝอยเหลาน้ียังคอนขางไมไดมาตรฐาน โดยเฉพาะในประเด็นของการคัดแยกและทําลายมูลฝอยการแพทย 
นอกจากน้ีการออกแบบบรรจุภัณฑและหีบหอท่ีดีสําหรับมูลฝอย สามารถชวยลดจํานวนผูบาดเจ็บภายในระบบบริหารจัดการไดเปน
อยางดี อยางไรก็ตาม การจัดซื้อผลิตภัณฑและครุภัณฑทางการแพทยซึ่งมีราคาแพงเหลาน้ีเปนการยากมากที่จะสามารถบรรจุลงใน
แผนหรือนโยบายในการบริหารของสถานพยาบาลขนาดเล็ก ดังน้ันจึงไมเปนการแปลกเลยที่จะเห็นสถานพยาบาลเหลาน้ีใชบรรจุ
ภัณฑจากสิ่งเหลือใช นอกจากนี้ความแตกตางทางดานวัฒนธรรม ขนบธรรมเนียมภายในองคกร ความสัมพันธระหวางพนักงานใน
ระบบก็มีสวนสําคัญอยางยิ่งที่จะตองคํานึงในการออกแบบระบบบริหาร จากขอมูลเหลาน้ีทําใหสามารถคาดไดวางานวิจัยชิ้นน้ีมี
สวนสําคัญและจําเปนอยางเรงดวนสําหรับการพัฒนาการออกแบบระบบบริหารจัดการมูลฝอยติดเชื้อในสถานพยาบาลขนาดเล็กใน
พ้ืนท่ีภาคอีสาน ประเทศไทย 
Followed by, an  overview of medical waste management issu es in  Asia –  as fou nd from the literatu re –  it i s 
realized that treatm ent tech nologies an d disposal p rocesses i n t his a rea are poorly m anaged, espe cially wi th 
respect of segregating and disposing waste1. Well–designed containers and packaging can significantly reduce 
the numbers of injuries in waste management systems. However medical products, equipment and packaging are 
very expensive to purchase and difficult to include in the management policies of SHCPs, that is, small quantity 
generators – thus it is no t surprising that recycled containers [e.g. glasses, plastic boxes ] are commonly used in 
the system procedures. Also, the culture of individualism, traditional organization and hierarchical relationships 
between members in the exist ing systems needs to be cons idered in the de sign of such IWM systems. From the 
information o utlined h ereunder, it w ill b e p roposed th at this research  i s u rgently requ ired fo r im proving t he 
design of IWM systems for small health-care providers in North-Eastern, Thailand.    

 
องคประกอบเบ้ืองตนของโครงการ General Outline of the Project 
บุคคลท่ีมีสวนรวมในโครงการวิจัย Participant Involvement 

ภาพรวมของระเบียบวิธีวิจัยของโครงการถูกอธิบายดังขอมูลตอไปน้ี ประชากรกลุมตัวอยางในโครงการวิจัยสามารถแบงแยก
ออกเปนสามกลุมดังตอไปน้ี [๑]  กลุมผูบริหารและแพทย, [๒]  กลุมพยาบาลและเทคนิคเชี่ยน,  [๓]  กลุมพนักงานท่ีไมตองการ
ทักษะ โดยกลุมตัวอยางเหลาน้ีจะมีสวนรวมในโครงการโดยการสัมภาษณ ตอบแบบสอบถามและบางที่อาจมีการโตตอบทาง

                                                            
1 Visvanathan, C ., 2006, ‘Medical Waste Management Issues in Asia’, Asia 3R  Conference, 30 October-1 November 2006,  
Tokyo, viewed 15 August 2009, http://www.env.go.jp/recycle/3r/en/asia /02_03-2/01.pdf 

154



Appendix A-2 

 
 

จดหมายหากมีความจําเปน – โดยท้ังน้ีทั้งน้ันเพ่ือใหเกิดความสอดคลองกับวัฒนธรรมและประเพณีที่จะตองปฏิบัติตามจะอยูภายใต
การดูแลและคําแนะนําของคณะกรรมการจริยธรรมมหาวิทยาลัยแคนเบอรรา 
A brie f overvi ew of the project methodology is outline below.  Partic ipants invol ved in the proje ct will b e 
categorized into three groups, namely; [1] administrative staff/medical doctors group, [2] nurses and technicians, 
and [3] unskilled staff.  Participants will be engaged by individual interviews, complete questionnaire survey and 
or also by correspondence where necessary – subject to the cultural rules and interpersonal tradition which apply 
in the region – in keeping with the ethics committee guidelines.   
 
งานวิจัยภาคสนามภายในสถานพยาบาลขนาดเล็กสามารถแบงไดเปน ๒ ระยะดังน้ี; 
Detailed field work carried out in selected health care providers will be divided into two phases; 
 

[๑] งานสํารวจภาคสนามเบื้องตน – การศึกษาคร้ังน้ีจะประกอบไปดวยรายละเอียดเก่ียวกับระบบการจัดการ บริหารมูล
 ฝอยติดเชื้อภายในสถานพยาบาลขนาดเล็กท่ีไดรับการคัดเลือก โดยการศึกษาระบบมีองคประกอบ ๔ สวนสําคัญ
 ดังตอไปน้ี; ระบบบริหารจัดการท่ียังใชอยูในปจจุบัน, อุปกรณและผลิตภัณฑทางการแพทยที่ใชอยูในปจจุบัน, วัฒนธรรม 
 ประเพณีและมุมมองของนักวิชาชีพรวมถึงการศึกษาอุปกรณทางการแพทยราคาถูก การออกแบบผลิตภัณฑทางการ
 แพทยเพ่ือใชในการศึกษา – โดยผลิตภัณฑนี้จะถูกนํามาใชเปรียบเสมือนพาหนะในการศึกษาองคประกอบของระบบท่ี
 เปนท่ีปรารถนา ซึ่งจะถูกนํามาใชในการทดลองท่ีงานสํารวจภาคสนามระยะท่ี [๒] 

[1] Preliminary survey study – including a detail study of Infectious waste  management systems 
 in selected ten small health care providers which involve four  areas; th e ex isting infectio us waste 
 management systems, commonly used medical equipment and products, cultural and social views  of 
 medical pr ofessionals, a nd an i nvestigation of l ow-cost m edical equi pment. The  d esign o f related 
 products - which  will be used as a vehicle to investigate the desirable parameters of these systems - will 
 be trialed in phrase [2]. 

 
[๒] การทดลองภาคสนาม – เปนการศึกษาการทดลองภาครายละเอียด ขอมูลน้ันจะทําการทดสอบในสถานพยาบาล
ขนาดเล็กท่ีไดรับเลือกหน่ึงแหงโดยเปนผลสืบเน่ืองจากการศึกษาในระยะท่ี ๑ การศึกษาในคร้ังน้ีจะประกอบดวยการ
ทดสอบผลิตภัณฑที่ไดรับการพัฒนา และทําการเก็บผลการใชงานในการใชงานจริงภายในระบบอยางระมัดระวัง ผลการ
ทดสอบท่ีออกมาจะทําการวิเคราะหโดยการใชโปรแกรมประมวลผลทางการวิจัยเชิงคุณภาพ เชน SPSS และ NVIVO  

 [2] Detailed experimental study – a d etail ex perimental investigation will b e co nducted of th e IWM  
 systems in one selected small health care provider, as influenced by the result found in phase [1]. This 
 will include an evaluation of the designed products trialed in phase [1] obtained mainly from feedback 
 provided by the respective stakeholder managing the system.  These out comes will be then t ranscribed 
 for qualitative analysis using relevant software such as SPSS and Nvivo. 

 
พ้ืนท่ีการศึกษาของโครงการอยูในเขตภาคตะวันออกเฉียงเหนือ (ภาคอีสาน) ประเทศไทย โดยสามารถแบงเปน ๓ สวนตามลักษณะ
ทางภูมิศาสตร ภาคอีสานตอนบน, ภาคอีสานตอนกลาง, และภาคอีสานตอนลาง ๘ สถานพยาบาลขนาดเล็ก จะถูกคัดเลือกจาก ๔ 
จังหวัดหลักทางเศรษฐกิจและอุตสาหกรรมของพ้ืนท่ี ไดแก จังหวัดอุดรธานี  [๒], จังหวัดนครราชสีมา [๒], จังหวัดขอนแกน [๒], 
จังหวัดอุบลราชธานี [๒] โดยสถานพยาบาลเหลาน้ีถือเปนตัวแทนสถานพยาบาลขนาดเล็กในพ้ืนท่ีภาคตะวันออกเฉียงเหนือสงผล
ตอความกาวหนาในงานวิจัยและคําแนะนําท่ีเกี่ยวของจากผูประกอบกิจกรรมในสถานพยาบาลซึ่งถือเปนผูเกี่ยวของกับระบบการ
จัดการมูลฝอยติดเชื้ออยางแทจริง 
This research  based in  North-Eastern, Th ailand will fo cus on th ree g eographic areas, n amely; [i] North, [ii] 
Middle, and [iii] South, respectively.  Eight health care providers will be selected from four provinces where the 
main industrial areas in the region are located [i.e., Udonthanee [2], Nakhonratchasrima [2], Khon Kaen [2], and 
Ubon Ratch athanee pro vince [2 ]]. Th ese providers will be tak en as rep resentative of th e sm all h ealth care 
providers in the NE subject to further research and advice from relevant stakeholders.  
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ในกรณีของสถานพยาบาลอีก ๒ แหงท่ีเหลือจะถูกคัดเลือกจากสถานพยาบาลขนาดเล็กจาก ๒ จังหวัด โดยแหงแรกจะถูกเลือกจาก
จังหวัดท่ีไดรับงบประมาณดานการสาธารณสุขนอยที่สุดในประเทศไทย ซึ่งมีจํานวนเตียงโดยรวมนอยท่ีสุดในประเทศไทยน้ันคือ 
จังหวัดศรีษะเกษ โดยถือเปนตัวแทนสถานพยาบาลขนาดเล็กท่ีดําเนินระบบในบริบทท่ีมีความขาดแคลนดานทรัพยากร สวน
สถานพยาบาลแหงสุดทายจะถูกคัดเลือกจากจังหวัดใหมในพ้ืนท่ีภาคตะวันออกเฉียงเหนือ คือ จังหวัดอํานาจเจริญ 
In the case of the other two selected health care providers, the first one will be selected from the lowest, reported 
health annual budget province2, which also has the lowest number of beds in hospitals in Thailand –i.e., Srisaket 
province – i n orde r t o i nvestigate t he management of i nfectious wast e management sy stems i n t his scarce  
resource context.  And the last on e will be chosen from the new province in the region, that is, Am natcharean 
province. 
 
การปองกัน Safeguards 

ผูมีสวนรวมจะไดรับการอธิบายเกี่ยวกับรายละเอียดโดยภาพรวมของโครงการ โดยการมีสวนรวมถือเปนสิทธิที่สมัครใจในการเขา
รวมกิจกรรม หากผูมีสวนรวมบุคคลใดมีความประสงคจะถอนตัวจากโครงการวิจัย หรือตองการหลีกเล่ียงการตอบคําถามใดๆก็ตาม
ถือเปนสิทธิและจะไมมีกระทบตอการกระทําน้ันๆ 
Participants will be clearly informed that involvement in this project is a voluntary activity and they may decline 
to take part or withdraw at any time or a void answering any question they do not wish to answer without any 
justification. 
 
ขอมูลท้ังหมดถือเปนความลับ Confidentiality 

ขอมูลและรายละเอียดท้ังหมดของผูมีสวนรวมในโครงการจะถูกปกปดโดยการใชระบบรหัสหรือนามแฝง หรือหมายเลข เปนตัวแทน
ในการระบุตัวของผูมีสวนรวม การเก็บรักษาขอมูลท้ังหมดจะเปนความลับภายในมหาวิทยาลัยแคนเบอรรา และผูที่จะสามารถเขาถึง
ขอมูลน้ันมีเพียงผูวิจัยและท่ีปรึกษาของโครงการเทาน้ัน ขอมูลและรายละเอียดตางๆของผูมีสวนรวมจะถูกลบ หรือปกปดกอนท่ีจะมี
การเผยแพรทุกๆครั้งของการตีพิมพผลงานการวิจัย 
The id entity an d personal details o f p articipants will be sup pressed an d a cod ed syste m o f p seudonyms o r 
numbers will be used to id entify their responses.  The information collected will be maintained in confidential 
records in the Uni versity of Canberra; and access to this i nformation will onl y be made by researche r and his 
supervisors. All personal and identifiable information will be removed before dissemination of any publication. 
 
หากตองการ, เกี่ยวกับขอมูลตางๆท่ีถูกรวบรวมท่ีมีเน้ือหาไมเกี่ยวของกับงานวิจัยนั้น ไมวาจะเปนสําเนาเอกสาร สําเนาบทสัมภาษณ 
และขอมูลจากการสํารวจใดๆ จะถูกทําลายเพ่ือปองกันไมใหสามารถระบุถึงผูมีสวนรวมของงานวิจัยได 
As required, all draft information, preliminary transcripts, duplicate records of interview and surveys not relevant 
to the compilation of the thesis will be disposed to protect the identity of the research participants. 
 
ความถูกตอง  Accuracy 

ผูมีสวนรวมสามารถที่จะอานทบทวนและทําความเขาใจบันทึกขอมูลเพ่ือความม่ันใจกอนท่ีจะทําการอนุญาตใหสามารถตีพิมพ
ขอมูล โดยกอนท่ีจะมีการตีพิมพจะตองไดรับความยินยอมจากผูมีสวนรวมแตละคน 
Participants will be able to read and verify the ensuring transcripts and a signed release will be required from 
each participant to the publication of the thesis. 
 
การเก็บรักษาขอมูล Data Storage 

                                                            
2 The Ministr y of Public Health, Thai Government, ‘ Thailand: National Health System Profile’, viewed 7 September 2009 , 
http://www.searo.who.int/LinkFiles/Thailand_Thailand_final_031005_WT.pdf 
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การเก็บรักษาขอมูลของโครงการวิจัยอยางเปนความลับซึ่งประกอบดวย รายละเอียดตางๆของผูมีสวนรวมท้ังหมดน้ันจะถูกปกปดทั้ง
ระหวางท่ีมีการเก็บขอมูล ขั้นตอนการวิเคราะห และขั้นตอนของการเตรียมพรอมของการสรุปโครงการ โดยท้ัง หมดจะอยูภายใตการ
เก็บรักษาความปลอดภัยของมหาวิทยาลัยแคนเบอรราเปนระยะเวลา ๕ ป 
Confidential data fro m the research pro ject including personal details will be maintained during the collection, 
analysis and preparation of the resu lts and will be securely stored at University of Canberra for a period of five 
years. 
 
คําแถลงของคณะกรรมการจรยิธรรม Ethics Committee Clearance 

เน้ือหาทั้งหมดของโครงการวิจัยคร้ังน้ีจะถูกนําเสนอเพ่ือท่ีจะขอรับการอนุมัติจากคณะกรรมการจริยธรรมดานการวิจัยท่ีเกีย่วของกับ
มนุษยของมหาวิทยาลัยแคนเบอรรา 
The details of this research project are submitted for approval to the Committee for Ethics in Human Research of 
the University of Canberra. 
 
คําถามและขอสงสัย  Queries and Concerns 

สําหรับผูที่ตองการขอมูลเพ่ิมเติม มีคําถามหรือขอสงสัยเกีย่วกับโครงการวิจัย กรุณาติดตอ 
For more information regarding this research project, please contact: 
 
ถวัลย นยิมพานิชพัฒนา   Thawon Niyompanitpatana    
Faculty of Arts and Design    
University of Canberra, ACT 2601   
Australia     
P: 04 02 357 933     
E: oak_ar11@hotmail.com 
 
[ที่อยูในประเทศไทย]   Oversea address 
คณะศิลปประยกุตและการออกแบบ  Faculty of Applied Arts and Design 
มหาวิทยาลัยอบุลราชธานี อบุลราชธานี  Ubon Rajathanee University, Ubon Rajathanee 

ประเทศไทย    Thailand 
เบอรโทรศัพท ๐๔๕ ๓๕๓ ๗๔๑  P: 045 353 741 
 
Professor Elivio Bonollo   Adj. Associate Professor Don Carson 
Emeritus Professor of Industrial Design Faculty of Arts and Design 
Faculty of Arts and Design   University of Canberra, ACT 2601 
University of Canberra, ACT 2601  P: 02 6201 2178 
P: 02 6201 5070    E: Don.Carson@canberra.edu.au 
E: Livio.Bonollo@canberra.edu.au 
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เอกสารแสดงความยินยอม 
CONSENT FROM 
 
ผูวิจัย     Researcher 

ถวัลย นยิมพานิชพัฒนา   Thawon Niyompanitpatana  

นักศึกษาระดับปริญญาเอก   PhD candidate 

Faculty of Arts and Design 
University of Canberra ACT 2601 
Australia 
 
โครงการ  Project Title 

การศึกษาการออกแบบระบบบริหารจัดการมูลฝอยติดเชื้อสําหรับสถานพยาบาลขนาดเล็ก ในเขตพ้ืนท่ีภาคตะวันออกเฉียงเหนือ 
ประเทศไทย 
A Design Study of Infectious Waste Management System for Small Health Care Providers in  
North-Eastern, Thailand 
 
ถอยแถลงสําหรับความยินยอม Consent Statement 

ขาพเจาไดอานและทําความเขาใจเกี่ยวกับขอมูลท่ีทางผูวิจัยไดจัดเตรียมไวให โดยไมมีขอสงสัยใดเกี่ยวกับเงื่อนไขท่ีจะขัดขวางการ
เขามีสวนรวมในโครงการวิจัยคร้ังน้ี และขาพเจาก็เห็นดวยท่ีจะเขารวมเปนสวนหน่ึงของกิจกรรมในโครงการ 
I have read and understood the information provided.  I a m not aware of any conditions that would prevent my 
participation, and I agree to participate in this project. 
 
ขาพเจาไดมีโอกาสสอบถามขอมูลและขอสงสัยท้ังหมดเก่ียวกับการมีสวนรวมในงานวิจัยคร้ังน้ี โดยคําถามท้ังหมดท่ีขาพเจาไดถาม
ไดรับการตอบอยางเปนท่ีนาพอใจ 
I ha ve had t he op portunity t o as k q uestions ab out m y qu estions a bout my part icipation i n t he rese arch.  All 
questions I have asked have been answered to my satisfaction. 
 
ชื่อของผูมีสวนรวม:         
 _ ___________ ______________________________________________________________ 
Participant’s Name:  
 
ตําแหนง / คํานําหนา:         
 _ ___________ ______________________________________________________________ 
Position / Title:  
 
ลายเซ็น:           
 _ ___________ ______________________________________________________________ 
Signature:   
 
วัน เดือน ป:          
 _ ___________ ______________________________________________________________ 
Date:   
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บทสรุปของรายงานการวิจัยสามารถจัดสงใหทานไดเม่ือมีการตีพิมพหากทานมีความประสงคที่ตองการจะรับสําเนาเอกสารดังกลาว
โดยกรุณาระบุ ที่อยูเพ่ือความสะดวกในการจัดสง 
A summary of the research report can be forwarded to you when published, if you would like to receive a copy 
of the report, please including your mailing address below. 
 
ที่อยู:          
 ____________ ______________________________________________________________ 
Address:   
    

____________ ______________________________________________________________ 
 

 
 
กรุณาคืนเอกสารแสดงความยินยอมฉบับน้ีถงึ 
Please return this signed consent form to: 
ถวัลย นยิมพานิชพัฒนา   Thawon Niyompanitpatana    
Faculty of Arts and Design    
University of Canberra, ACT 2601   
Australia     
P: 04 02 357 933     
E: oak_ar11@hotmail.com 
Faculty of Architecture Urban Design and Creative Arts 
Mahasarakham University, Thailand 
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CANBERRA 

AUSTRALIA'S CAPITAL UNIVERSITY 

CONTACTS FOR INFORMATION ON THE PROJECT Al\'D 
INDEPENDENT COMPLAINTS PROCEDURE 

TI1e following study has been reviewed and approved by the Committee for Ethics in Human 
Research. 

Project title: 

Project number: 

A design study of infectious waste management systems for small 
health-care providers in North-Eastern Thailand. 

10-100 

Principal researcher: Mr Thawon Niyompanitpatana 

l . As a participant or potential participant in research, you will have received written 
infonnation about the research project. If you have questions or prnblems which are not 
answered in the infonnation you have been given, you should co1m1It the researcher or (if 
the researcher is a student) tl1e research supervisor. For tliis project, th e appropriate person 
1s: 

Name: 

Contact details: 

Prof E li'l'io Bonollo 

Faculty of Arts aucl Design 

UNIVERSITY OF CANBERRA ACT 2601 

Phone: (02) 6201 5070 

2. If you wish to discuss with an in dependent person a complaint relating to: 

conduct of the project, or 

yotu· rights as a participant, or 

U1iiversity policy on research involving human participants, 

Contact tl1e Secretai·y of the University Research Committee 
Telephone (02) 6201 5870 
Room l D 131 
UNIVERSITY OF CANBERRA ACT 2601 

Providing research pruticipants with this infonnation is a requirement of the National Health 
ru1d Medical Research Cotu1cil National Statement on Ethical Conduct in Research Involving 
Humans, wliich applies to all res,earch witl1 hmllllll participru1ts conducted in Australia. 
Further infonnation on U1iiversity ,of Cru1berra reseru·ch policy is available in University of 
Canbe1ra Guidelines for Responsible Practice in Research and Dealing with Problems of 
Research Misconduct and tlie Comniittee for Etl1ics in Human Research Human Ethics 
Manual. These documents are available from the Research Services Office at tl1e above 
address or on the University 's web site at 
https:// guard.canberra.edu.au/policy/policy.php?pol _id=3 l 36 (Research Guidelines) 
http://www.canberra.edu.au/reseru·ch/etliics/luunan-etliics-manual (Hmnan Etliics Mru1lk'tl) 



 

 

 

  

 

 

 

 

 



APPENDIX B 

The questionnaire forms used for the qualitative and quantitative investigations in this thesis 
are listed hereunder. P lease note: only item  B-1 is shown here, while the rem aining items are 
given in the attached DVD in PDF format. 

Research Activity Level 1: 
B-1: Questionnaire form (Likert scale), for participant group G1 
B-2: Questionnaire form (Likert scale), for participant group G2 
B-3: Questionnaire form (Likert scale), for participant group G3 
B-4: Questionnaire form (semi structured interview, open-ended questions) for participant 
 groups G1 and G2 

Research Activity Level 2: 
B-5: Questionnaire form (Likert scale), pilot study: evaluation of a sharps infectious waste 
 container 
B-6: Questionnaire form (semi structured interview, open-ended questions) for related experts 
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แบบสอบถาม 
QUESTIONAIRE FORM 
แบบสอบถามส าหรับ 

 [๑] บุคลากรฝ่ายบริหาร / แพทย์ 
English version: Questionnaire for  

[1] Administrative and medical doctors group 

หัวข้อวิจัย: การศึกษาการออกแบบระบบบริหารจัดการมูลฝอยติดเชื้อในสถานพยาบาลขนาดเล็กในพ้ืนท่ีภาค
ตะวันออกเฉียงเหนือ ประเทศไทย 
แบบส ารวจน้ีถูกออกแบบมาเพื่อท าการศึกษาประเด็นดังต่อไปน้ี 
 [๑] การออกแบบระบบบริหารจัดการมูลฝอยติดเช้ือในสถานพยาบาลขนาดเล็กในปัจจุบันของสถานพยาบาลขนาดเล็กใน
พื้นท่ีภาคตะวันออกเฉียงเหนือ ประเทศไทย 
 [๒] ผลิตภัณฑ์และอุปกรณ์ท่ีเกี่ยวข้องกับการบริหารจัดการมูลฝอยติดเช้ือท่ีใช้อยู่ในระบบโดยสถานพยาบาลขนาดเล็กใน
พื้นท่ีส ารวจ 
 [๓] อิทธิพลของวัฒนธรรม และมุมมองของผู้ท่ีเกี่ยวข้องภายในระบบ 
Project Title: “A Design Study of Infectious Waste Management Systems for Small Health Care Providers in North–
Eastern, Thailand” 
This survey has been designed to investigate the following: 
 [1] The design of existing infectious waste management systems commonly used by small health care providers in 
North-Eastern, Thailand. 
 [2] The commonly used waste-disposal products and related equipment used as part of the system procedures and 
operations. 
 [3] The influence of related cultural and social views of participants. 

แบบสอบถามหมายเลข    Questionnaire form number:  

ส่วนที่ ๑: ข้อมูลทั่วไป 
Part I: General Information 

[A-1] เพศ:  [    ] ชาย [    ] หญิง 
[A-1] Sex:  [    ] Male  [    ] Female  

[A-2] อาย:ุ [  ] ปี 
[A-2] Age: [  ] years 

[A-3] ระดับการศึกษา 
[A-3] Education attainment 
 [    ] ระดับปริญญาตรี   [    ] ระดับบัณฑิตศึกษา 

[    ] Bachelor    [    ] Post–graduate degree 
[A-4] ท่านรับผิดชอบหน้าท่ีใดในโรงพยาบาล  
[A-4] What is your position in the organization? 
 [    ] พยาบาลฝึกหัด [    ] พยาบาลวิชาชีพ  [    ] แพทย์ 
 [    ] Practical nurse  [    ] Professional nurse  [    ] Doctor 
 [    ] นักกายภาพ  [    ] พนักงานสาธารณสุข  [    ] ผู้ช่วยพยาบาล 
 [    ] Physiotherapist [    ] Public health staff  [    ] Nursing aide 
 [    ] พยาบาลเทคนิค [    ] หมอฟัน / เภสัชกร  
 [    ] Technical nurse [    ] Dentist / Pharmacist 

 [    ] อื่นๆ กรุณาระบุ  ____________________________________________ 
[    ] Other [please specify]  

[    ] คณะกรรมการบริหารโรงพยาบาล / กรรมการ / หัวหน้าภาคส่วน กรุณาระบุ ________________ 
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[    ] Hospital board / Committee / Director [please specify]  
[A-5] ปัจจุบันท่านท างานในแผนกใด ท่านสามารถเลือกได้มากกว่าหน่ึงตัวเลือก  

[A-5] What unit are you working in at present? [You can choose more than one] 
[    ] Out-patient & emergency unit  [    ] In-patient unit  
[    ] Intensive care unit / Surgical unit [    ] Drug unit  [    ] Dental unit 
[    ] Administration [    ] Laboratory unit / X-ray unit / Rehabilitation unit 
[    ] Environmental services unit [    ] Other unit[s] ________________________ 

[A-6] ท่านมีประสบการณ์หรือได้รับการอบรมที่เกี่ยวข้องการบริหารจัดการมูลฝอยติดเช้ือก่อนหรือตอนเริ่มท างาน 
[A-6] Have you had a background or any training in infectious waste management before and/or when you started working?
 [    ] ใช่  [    ] ไม่ใช ่

[    ] Yes  [    ] No 
หากใช่ เป็นการอบรมลักษณะใด _______________________________________________________________________ 
If so, what was the type of training? 
 

หมายเหตุ: กรุณาตอบแบบสอบถามให้สอดคล้องกับสถานการณ์ปัจจุบันท่ีเกิดขึ้นภายในสถานพยาบาลดังค าถามด้านล่างต่อไปน้ี 
NOTE: Please outline any infectious waste management system issues of concern in your hospital as indicated below: 
 

ส่วนที่ ๒: ระบบบริหารจัดการมูลฝอยติดเชื้อที่ยังคงใช้อยู่ในปัจจุบัน 
Part II: The existing infectious waste management system (IWMS) 

 

[B] การวางแผนและออกแบบระบบ [B] Planning and design of an IWMS  

[B-1] แผนบริหารจัดการมูลฝอยติดเช้ือได้อธิบายภาพรวมของการบริหารตั้งแต่จุดก าเนิดจนถึงขั้นตอนสุดท้าย รวมถึงปริมาณและ
ขั้นตอนท่ีจะถูกจัดการ 

[B-1] The IWM plan gives an outline of waste streams and quantities to be managed.  

 

[B-2] ขั้นตอนในการวางแผนในการบริหารน้ันถูกพัฒนาโดยตั้งอยู่บนพื้นฐานของสถานการณ์ปัจจุบัน 
[B-2] The planning processes have been developed based on the current situation. 

 

[B-3] แผนบริหารจัดการมูลฝอยติดเช้ือพัฒนาและปรับเปลี่ยนแนวทางและค าแนะน าในการปฏิบัติอย่างต่อเนื่อง 
[B-3] The IWM plan has developed and continually updated guidelines for recommended infectious waste practice. 

 

[B-4] แผนบริหารจัดการมูลฝอยติดเช้ือพัฒนาถูกจัดเตรียมโดยตั้งอยู่บนพื้นฐานของความต้องการของพนักงานและกฎระเบียบ
ข้อบังคับระดับชาติ 
[B-4] The IWM plan has been prepared on the basis of staff requirements and national legislation. 
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[B-5] แผนบริหารจัดการมูลฝอยติดเช้ือสอดคล้องกับทิศทางความคาดหวังในการพัฒนาในอนาคต  

[B-5] The IWM plan has been prepared on relevant assumptions for projecting future development. 

 

[B-6] ความคิดเห็นของภาคประชาชนมีส่วนร่วมในการวางแผนแผนบริหารจัดการมูลฝอยติดเช้ือ  

[B-6] Public consultations have been involved in the determination of planning processes before adopting final IWM plan. 

 

[B-7] ความคิดเห็นของภาคประชาชนเกี่ยวกับแผนบริหารจัดการมูลฝอยติดเช้ือได้มาจากผู้มีส่วนร่วมที่มาจากหลากหลายสาขา
อาชีพท่ีเกี่ยวข้องในส่วนต่างๆท่ีส าคัญก่อนท่ีจะมีการส่งเสริมในการใช้แผน  

[B-7] Public consultation of the IWM plan has included a wide range of participants and stakeholders in order to cover all 
important aspects before implementation of the plan. 

 

[B-8] การท ารายงานผลกระทบสิ่งแวดล้อมของแผนบริหารจัดการมูลฝอยติดเช้ือถูกจัดเตรียมและส่งให้ผู้มีอ านาจท่ีเกี่ยวข้อง  
[B-8] Environmental impact assessments of the effects of IWM plan are prepared and adopted by a competent authority. 

 

[B-9] แผนบริหารจัดการมูลฝอยติดเช้ือได้ระบุขอบเขตพื้นท่ีในการท างานของแผนอย่างชัดเจน  

[B-9] The Geographical coverage of IWM plan for the health-care provider has been properly indentified. 

 

[B-10] แผนบริหารจัดการมูลฝอยติดเช้ือได้ระบุถึงหน้าความรับผิดชอบของพนักงานในแต่ระดับไว้อย่างชัดเจน  
[B-10] The IWM plan has clearly assigned responsibilities for staff at the relevant levels. 

 

[C] นโยบายและขั้นตอนการบริหาร [C] Policies and administrative procedures 

[C-1] แผนบริหารจัดการมูลฝอยติดเช้ือได้ระบุคุณลักษณะและอันตรายของมูลฝอยติดเช้ือไว้อย่างชัดเจน 

[C-1] The IWM policy has clearly defined the nature and hazards of infectious waste materials. 
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[C-2] เอกสารนโยบายของการบริหารจัดการมูลฝอยติดเช้ือได้ถูกจัดเตรียมไว้ส าหรับชุมชนและองค์กรภายนอก 
[C-2] The IWM policy is available to the community and outside organizations. 

 

[C-3] นโยบายการบริหารจัดการมูลฝอยติดเช้ือได้อธิบายขั้นตอนและการปฏิบัติเกี่ยวกับการป้องกันและการบริหารจัดการไว้อย่าง
ชัดเจน 
[C-3] The IWM policy has clearly described the procedures and practices involved in the safe and effective management of 
infectious waste.  

 

[C-4] นโยบายการบริหารจัดการมูลฝอยติดเช้ือประกอบด้วยค าอธิบายเกี่ยวกับการป้องกันภัยและรักษาสุขภาพท่ีเป็นผลพวงมาก
จากการจัดการมูลฝอยติดเช้ือ 

[C-4] The IWM Policy documents include descriptions of health and safety risks resulting from mismanagement of infectious 
waste.  

 

[C-5] นโยบายการบริหารจัดการมูลฝอยติดเช้ือได้ระบุถึงเป้าหมายและขั้นตอนในการบรรลุถึงเป้าหมายขององค์กรไว้อย่างชัดเจน  

[C-5] the IWM policy has given goals and key steps essential to the achievement of the organization’s objectives.  

 

[C-6] นโยบายการบริหารจัดการมูลฝอยติดเช้ือได้ระบุหน้าท่ีความรับผิดชอบในการบริหาร  ท้ังภายในสถานพยาบาลและนอก
สถานพยาบาล 
 [C-6] The IWM Policy documents have clearly identified management responsibilities within and outside the health-care 
establishment. 

 

[C-7] ผู้บริหารของโรงพยาบาลได้ให้ความส าคัญเกี่ยวกับการส่งเสริมการจัดการมูลฝอยติดเช้ือ  
[C-7] The Hospital administration stresses the importance of the IWM implementation. 

 

[C-8] ผู้บริหารของทางโรงพยาบาลควรจัดจ้างหน่วยงานหรือองค์กรภายนอกเพื่อช่วยตรวจสอบหรือช่วยเหลือในระบบการจัดการ
มูลฝอยติดเช้ือ 
[C-8] The Hospital administration should hire an outside organization to audit and/or support the IWM system. 
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[C-9] พนักงานท่ีอยู่ในทีมบริหารจัดการมูลฝอยติดเช้ือสามารถรับผิดชอบหน้าท่ีได้มากกว่าสองหน้าท่ีหรือชุด 
[C-9] Any individual member of the waste management team may be assigned two or more sets of responsibilities. 

 

[C-10] การจ้างวิศวกรสิ่งแวดล้อมในการจัดการมูลฝอยติดเช้ือไม่มีความจ าเป็นส าหรับสถานพยาบาลขนาดเล็ก  
[C-10] The hiring of a hospital waste-management engineer is not necessary for the IWM system of small health-care 
providers.  

 

 

[D] ขั้นตอนการปฏิบัติในระดับแผนก [D] Individual departmental procedures 

[D-1] ระบบการคัดแยกมูลฝอยมีความเหมาะสมต่อหน้าท่ีรับผิดชอบของผู้ท่ีเกี่ยวข้อง  

[D-1] The waste sorting and segregation system is appropriate for the responsibilities of the participants involved. 

 

[D-2] ขั้นตอนในการบรรจุมูลฝอยติดเช้ือมีประสิทธิภาพในการลดความอันตรายของมูลฝอยติดเช้ือต่อผู้ที่มีส่วนร่วม 
[D-2] The waste packaging practices are efficient enough to reduce the risks posed by infectious waste to participants. 

 

[D-3] บุคคลากรของทางโรงพยาบาลมีความคุ้นเคยกับนโยบายและขั้นตอนในการปฏิบัติที่เกี่ยว ข้องกับการจัดการมูลฝอยติดเช้ือ
เป็นอย่างดี 
[D-3] Hospital staff is familiar with the waste management policy and procedures of the IWM system. 

 

[D-4] บุคลากรของทางโรงพยาบาลได้รับการฝึกฝนอย่างแท้จริงในการรับมือเหตุการณ์ฉุกเฉินท่ีเกี่ยวข้องกับมูลฝอยติดเช้ือ  
[D-4] Hospital staffs are properly trained to handle emergency infectious-waste situations. 

 

[D-5] ระบบการตรวจสอบเกี่ยวกับมูลฝอยติดเช้ือมีความเหมาะสมและสะดวกส าหรับพนักงานในการท างานด้วย  
[D-5] The infectious waste monitoring system is appropriate and convenient for staff to work with. 
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[D-6] การฝึกอบรมในระดับด่างๆถูกออกแบบและจัดเตรียมส าหรับความรับผิดชอบที่แตกต่างกันของพนักงาน  
[D-6] Different levels of training have been designed in keeping with the responsibilities allocated to each health-care staff.  

 

[D-7] ขั้นตอนในการขนย้ายมูลฝอยติดเช้ือรายวันน้ันมีความเหมาะสม  
[D-7] Day to day transportation procedures of infectious waste are appropriate. 

 

[D-8] เส้นทางการขนส่งมูลฝอยติดเช้ือภายในแผนกของท่านมีความปลอดภัยและเหมาะสม  
[D-8] The transportation route of infectious waste in your department is safe and appropriate. 

 

[D-9] ห้องพักมูลฝอยติดเช้ือภายในโรงพยาบาลมีความเหมาะสมและสอดคล้องกับมาตรฐานความปลอดภัยในระดับสากล  
[D-9] The hospital Infectious waste storages comply with international safety standards. 

 

[D-10] จ านวนของบุคลากรท่ีท างานเกี่ยวข้องกับการจัดการมูลฝอยติดเช้ือในสถานพยาบาล  

[D-10] There are adequate numbers of people who work with infectious waste in the hospital. 

 

 
[E] ขั้นตอนในการบ าบัดและท าลายขยะติดเชื้อ  [E] Medical waste treatment and disposal methods 

[E-1] สิ่งอ านวยความสะดวกท่ีใช้ในการบ าบัดและท าลายมูลฝอยติดเช้ือท่ีมีราคาแพงสามารถทดแทนได้ด้วยเทคโนโลยีท้องถิ่น 
ยกตัวอย่างเช่น การฝังกลบหรือ การเผาท าลายในพื้นท่ีเปิด  
[E-1] Expensive treatment and disposal facilities can be replaced by locally available technology, for example by landfill and 
open burning. 

 

[E-2] เตาเผาขยะห้องเดี่ยว ถังน้ ามันหรือเตาเผาแบบอิฐ และการฝังกลบในพื้นท่ีของสถานพยาบาลเป็นวิธีการท่ีเหมาะสมส าหรับ
สถานพยาบาลขนาดเล็กท่ีเป็นผู้ผลิตมูลฝอยติดเช้ือจ านวนไม่มาก  
[E-2] Single-chamber incinerators drum or brick incinerators and safe burial on hospital grounds are suitable for small 
quantity generation of waste in small health-care providers. 
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[E-3] ขั้นตอนท่ีเหมาะสมท่ีใช้ในการท าลายมูลฝอยติดเช้ือสอดคล้องกับสถานะภาพทางกายภาพและการเงินของโรงพยาบาล  
[E-3] Appropriate methods are used to destroy infectious materials according to the physical and financial capabilities of 
hospital. 

 

[E-4] หลังจากขั้นตอนในการเผาท าลายหรือการฆ่าเชื้อ กากท่ีเหลือถูกฝังกลบอย่างเหมาะสม  
[E-4] After incineration or disinfection, the residues are appropriately landfilled. 

 

[E-5] โรงพยาบาลได้จัดเตรียมการอบรมที่เหมาะสมส าหรับพนักงานในการท าลายมูลฝอยติดเช้ือ  
[E-5] The hospital provides proper training for workers involved in waste disposal. 

 

 

[F] ขั้นตอนการตรวจสอบระบบการท างาน  [F] Monitoring and periodic review 

[F-1] ระบบการจัดการมูลฝอยติดเช้ือในถาพยาบาลประกอบด้วยการเตรียมระบบการตรวจสอบอย่างต่อเนื่องในส่วนท่ีเกี่ยวกับ
ความปลอดภัยของพนักงาน 
[F-1] The IWM system includes provision for the continuous monitoring of worker’s safety. 

 

[F-2] รายงานความเสียงของกิจกรรมภายในสถานพยาบาลได้รับการออกแบบระหว่างขั้นตอนในการเตรียมแผนการจัดการมูล
ฝอย 
[F-2] A comprehensive risk assessment of activities has been designed during the initial preparation of IWM plan.  

 

[F-3] การตรวจสอบระบบการจัดการมูลฝอยติดเช้ือโดยหน่วยงานของรัฐบาลเป็นท่ีต้องการของสถานพยาบาล  
[F-3] Periodic review of the IWM system by a governmental agency is required. 

 

[F-4] คณะกรรมการบริหารจัดการมูลฝอยติดเช้ือของโรงพยาบาลหรือบุคคลที่มีอ านาจเทียบเท่า ได้มีการตรวจสอบระบบและท า
การพัฒนาอย่างต่อเนื่องอยู่เสมอ 
[F-4] The IWM committee of the hospital, or equivalent body, periodically reviews the IWM system and regularly updates it 
to keep pace with new developments.  
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[F-5] ปัจจัยท่ีเกี่ยวข้องของระบบตรวจสอบการท างานของการจัดการมูลฝอยติดเช้ือประกอบด้วยปัจจัยทางการเงินและตัวชี้วัด
ด้านสุขภาพของประชาชน 
[F-5] IWM system monitored parameters include financial and public health performance indicators.  

 

ส่วนที่ ๓: ผลิตภัณฑ์และอุปกรณ์ทั่วไปที่ใช้อยู่ในระบบ 
Part III: Medical waste handling equipment and products 

[G] 

[G-1] บรรจุภัณฑ์และอุปกรณ์ป้องกันตัวท่ีใช้อยู่ในปัจจุบันถูกอธิบายไว้ในนโยบายของการบริหารจัดการมูลฝอยติดเช้ือ 
[G-1] Commonly used infectious waste containers and protective equipment are described in the IWM policy. 

 

[G-2] ท่านมีความพึงพอใจในผลิตภัณฑ์และอุปกรณ์ต่างๆท่ีทางโรงพยาบาลได้จัดเตรียมไว้ 
[G-2] You are satisfied with the commonly used products and equipment provided by hospital    

 

[G-3] อุปกรณ์ป้องกันส่วนบุคคลที่ทางโรงพยาบาลได้จัดเตรียมไว้มีความเหมาะสมในด้านความปลอดภัยและสะดวก สบายในการ
ใช้งาน 
[G-3] Your personal protective equipment is safe and reasonably comfortable. 

 

[G-4] ระบบการคัดแยกมูลฝอยสากลโดยใช้สีและสัญลักษณ์ ผู้ที่มีส่วนเกี่ยวข้องสามารถท าความเข้าใจได้เป็นอย่างดี  
[G-4] An international color-coded waste packaging system can be easily understood by participants.  

 

[G-5] หน่วยสนับสนุนส าหรับถุงและบรรจุภัณฑ์ส าหรับมูลฝอยติดเช้ือได้ถูกจัดเตรียมพร้อมส าหรับใช้ได้ทันทีอยู่ทุกจุดท่ีมีการเกิด
ของมูลฝอยดังกล่าว 
[G-5] A supply of fresh collection bags or containers is readily available at all locations where infectious waste is produced. 

 

[G-6] ถุงและบรรจุภัณฑ์ท่ีใช้อยู่ในปัจจุบันมีความเหมาะสมและทนทาน ป้องกันการรั่วของมูลฝอยท่ีบรรจุอยู่ภายใน  

[G-6] Commonly used bags or containers are appropriately robust and leakage proof for their content. 
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[G-7] บรรจุภัณฑ์จากสิ่งเหลือใช้มีความเหมาะสมในการใช้งานภายในโรงพยาบาลของท่านในบางสถานการณ์  
[G-7] Using recycled containers are suitable for your hospital in some situations. 

 

[G-8] ประสิทธิภาพของการใช้บรรจุภัณฑ์จากสิ่งเหลือใช้ไม่ได้แตกต่างมากนักจากการใช้บรรจุภัณฑ์ราคาแพงที่ได้มาตรฐาน 
[G-8] The use of appropriate recycled containers is not much different, effectively, from using expensive standard containers. 

 

[G-9] ท่านมีความเข้าใจอย่างแท้จริงในการรับมือมูลฝอยติดเช้ือโดยบรรจุภัณฑ์จากสิ่งเหลือใช้  
[G-9] You clearly understand how to handle infectious waste materials with recycled containers. 

 

[G-10] บรรจุภัณฑ์จากสิ่งเหลือใช้ท่ีใช้ในการบรรจุมูลฝอยติดเช้ือท าให้ท่านรู้สึกปลอดภัยอย่างแท้จริง  
[G-10] Recycled containers for handling infectious waste make you feel properly protected. 

 

ส่วนที่ ๔: วัฒนธรรมและมุมมองทางสังคมของผู้ที่เกี่ยวข้อง 
Part IV: Cultural and social views 

[H] 

[H-1] ท่านมีความสะดวกใจในการท างานภายใต้วัฒนธรรมองค์กรเกี่ยวกับการจัดการมูลฝอยติดเช้ือของโรงพยาบาล 

[H-1] You are comfortable working under the traditional IWM organization of your hospital. 

 

[H-2] ผู้บริหารของทางโรงพยาบาลได้จัดเตรียมโอกาสให้พนักงานบุคคลากรทุกระดับได้แสดงความคิดเห็นเกี่ยวกับการจัดการมูล
ฝอยติดเช้ือ 
[H-2] Hospital administrators arrange suitable opportunities for all levels of staff to make known their opinions about the 
IWM system. 

 

[H-3] วัฒนธรรมองค์กรของท่านได้ส่งผลกระทบด้านบวกต่อหน้าท่ีรับผิดชอบของท่านในระบบการจัดการมูลฝอยติดเช้ือ  
[H-3] Organizational culture has had positive effects on your responsibilities in IWM system. 
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[H-4] บุคลากรทุกท่านได้รับการส่งเสริมให้ข้อแนะน าต่างๆให้กับผู้บริหารของทางโรงพยาบาล  
[H-4] Staff is encouraged to suggest relevant recommendations to the hospital administration. 

 

[H-5] ท่านสามารถท่ีจะให้ข้อมูลต่อบุคคลที่อยู่ระดับเหนือกว่าท่านหากท่านได้รับเงื อนไขใดๆท่ีท าให้ท่านมีความยากล าบากใน
การท างาน 
[H-5] You are able to inform upper level staff if you are exposed to conditions that make your IWM work more difficult. 

 

[H-6] ผู้บริหารของทางโรงพยาบาลได้จัดเตรียมการศึกษาและการอบรมต่างๆส าหรับพนักงานเพื่อส่งเสริมความคิดด้านบวกต่อ
ระบบการจัดการมูลฝอยติดเช้ือ 
[H-6] Hospital administrators have provided education and training for staff to enhance a positive attitude towards IWM. 

 

[H-7] การท างานภายในสภาพแวดล้อมของทางโรงพยาบาลมีความเสมอภาคและเท่าเทียมกัน  

[H-7] The working environment in your hospital is fair and equitable. 

 

[H-8] กฎระเบียบเกี่ยวกับการจัดการมูลฝอยติดเช้ือและการควบคุมมีความเหมาะสมต่อพนักงานในการท างาน  
[H-8] IWM regulations and control systems are appropriate and convenient for staff to work with. 

 

[H-9] ท่านมีความพึงพอใจต่ออุปกรณ์ในการป้องกันตัวระหว่างปฏิบัติงานท่ีทางโรงพยาบาลได้จัดเตรียมไว้ให้พนักงานระดับล่าง   
[H-9] You are satisfied with the personal protective equipment provided for unskilled staff in the hospital.     

    

 

 

ขอขอบพระคุณส าหรับการมีส่วนร่วม 

Thank you for your participation 
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APPENDIX C 

Appendix C contains participant information about the noted groups, and the SPSS software 
outputs of research Activity Level 1. It also contains participant information from HPH 
District 7 and the SPSS outputs of the pilot study in research Activity Level 2. For brevity, 
items C-1, C-2, and C-3 are shown in this thesis in order to demonstrate how the quantitative 
data analyses are related to the noted constituent variables found from NVivo qualitative 
software outputs (Appendix D); these data have been used for the noted triangulation 
analysis, cross comparison. The remaining items are given in the attached DVD in PDF 
format. 

Research Activity Level 1: 
C-1: General information of participant groups G1, G2, and G3. 
C-2: SPSS outputs, parameter 1: Planning and design of am IWMS 
C-3: SPSS outputs, parameter 2: Policies and administrative procedures 
C-4: SPSS outputs, parameter 3: Individual departmental procedures 
C-5: SPSS outputs, parameter 4: Medical waste treatment and disposal methods 
C-6: SPSS outputs, parameter 5: Monitoring and periodic review 
C-7: SPSS outputs, parameter 6: Medical waste handling equipment and products 
C-8: SPSS outputs, parameter 7: Cultural and social views 

Research Activity Level 2: 
C-9: SPSS outputs, participant information and pilot study data: evaluation of a sharps 
infectious waste container 
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PARTICIPANT INFORMATION 
 

RESEARCH ACTIVITY LEVEL 1 (LIKERT SCALE QUESTIONNAIRE SURVEY) 
 
GENERAL INFORMATION 
PARTICIPANT GROUP G1: MEDICAL DOCTORS AND ADMINISTRATIVE STAFF 
 

General Information No. Percentage 
1.Sex   

Male 
Female 

4 
6 

40 
60 

Total 10 100 
2. Age   

25 1 10.0 
30 1 10.0 
31 1 10.0 
33 2 20.0 
44 1 10.0 
49 2 20.0 
52 1 10.0 
58   1  10.0 

 Total 10 100 
3. Education attainment   

 Bachelor 8 80 
 Post-graduate degree  2 20 
 Total 10 100 

4. What is your position in the organization?    
 Practical Nurse 0 0 
  Professional Nurse 1 8.33 
  Medical Doctor 4 33.33 
  Physical therapist  0 0 
  Public Health Staff  3 25 
  Nurse Aid 0 0 
  Technical Nurse 0 0 
 Dentist / Pharmacist  0 0 
 Other 2 16.67 
 Hospital Board / Committee / Director 2 16.67 
  Total 12 100 
5. What unit are you working in at present?    
  Out-patient & emergency unit  5 29.41 
   In-patient unit  3 17.65 
   Intensive care unit / Surgical unit 1 5.89 
   Drug unit 0 0 
   Dental unit 0 0 
   Administration 2 11.76 
   Laboratory unit / X-ray unit / Rehabilitation unit 0 0 
   Environmental services unit 4 23.53 
 Other unit[s]  2 11.76 
  Total 17 100 
6. Have you had a background or any training in infectious waste management before and/or when you started 
working? 
 Yes 7 70.0 
  No 3 30.0 
  Total 10 100.0 
 7. If so, what was the type of training?   
 None 1 14.29 
  General training of healthcare waste segregating procedures, 

rehabilitation practice  
1 14.29 

  Healthcare waste maintaining and disposal method 1 14.29 
  Universal precautions, Personal protecting in nosocomial 

infection 
1 14.29 

 General meeting and seminar related to infection control in 
hospital 

1 
14.29 

 1 day training from outside party 1 14.29 
 Annually trained personal   1 14.29 
  Total 7 100.0 
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PARTICIPANT GROUP G2: NURSES AND TECHNICIANS 
 

General Information No. Percentage 
1.Sex   

Male 1 8.3 
Female 11 91.7 

Total 12 100 
2. Age   

17  1 8.3 
 20  1 8.3 
 24  2 16.7 
 25  2 16.7 
 36  1 8.3 
 39  1 8.3 
 40 1 8.3 
 42 1 8.3 
 44 1 8.3 
 47 1 8.3 

Total 12 100 
3. Education attainment   
  Bachelor 9 75.0 
  Post-graduate degree 1 8.3 
 (Missing) 2 16.7 

Total 12 100.0 
4. What is your position in the organization?    
  Practical nurse 1 8.3 
  Professional nurse 8 66.7 
  Nursing aid 2 16.7 
 Other 1 8.3 

Total 12 100 
5. What unit are you working in at present?    
   Out-patient & emergency unit  4 28.57 
   In-patient unit  4 28.57 
   Intensive care unit / Surgical unit 3 21.43 
   Drug unit 1 7.14 
   Dental unit 0 0 
   Administration 0 0 
   Laboratory unit / X-ray unit / Rehabilitation unit 0 0 
  Environmental services unit 2 14.29 

Total 14 100 
6. Have you had a background or any training in infectious waste management before and/or when you started working? 

 yes 7 58.3 
  no 4 33.3 
 (Missing) 1 8.3 

Total 12 100.0 
7. If so, what was the type of training?   
 General training for new staff 7 58.3 
 Segregation of hospital waste 1 8.3 
 Observation survey in other hospital 1 8.3 
 General orientation seminar  1 8.3 
 Meeting and academic seminar 1 8.3 
  Other 1 8.3 

Total 12 100.0 
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PARTICIPANT GROUP G3: UNSKILLED STAFF 
 

General Information No. Percentage 
1.Sex   

Male 5 62.5 
Female 3 37.5 

Total 8 100 
2. Age   

 30 1 12.5 
 36 1 12.5 
 37 2 25.0 
 42 3 37.5 
 49 1 12.5 
 Total 8 100.0 

3. Education attainment   
 Not higher than high school 4 50.0 
 Vocational certificate 2 25.0 
 Bachelor 1 12.5 
 Total 7 87.5 
 (Missing) 1 12.5 

Total 8 100.0 
4. What is your position in the organization?   
  (Missing) 2 25.0 
  General officer 1 12.5 
  Janitor, cleaner 2 25.0 
  Stretcher man, cleaner 1 12.5 
  Staff aid 1 12.5 
  Casual staff-In-patient department 1 12.5 
  Total 8 100.0 
5. How long have you been working in this hospital? (Years)   
 (Missing) 1 12.5 
  1 1 12.5 
  10 1 12.5 
  11 1 12.5 
  19 1 12.5 
  25 1 12.5 
  4 1 12.5 
  9 1 12.5 
  Total 8 100.0 
6. Have you had a background or any training in infectious waste management before and/or when you started 
working? 
 Yes 6 75.0 
  No 2 25.0 
  Total 8 100.0 
7. If so, what was the type of training?   
 (Missing) 3 37.5 
 Infectious waste collection and transportation 1 12.5 
  Segregation, collection, and disposal of IW 1 12.5 
  General training-infection control program  1 12.5 
  Practical training, Knowledge rehabilitation 1 12.5 
  Infection control program, prevention (duration 4 months) 1 12.5 
  Total 8 100.0 
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SPSS SOFTWARE OUTPUTS  
 
PARAMETER 1: PLANNING AND DESIGN OF AN IWMS  
PARTICIPANT GROUP G1: ADMINISTRATIVE STAFF AND MEDICAL DOCTORS 
 

Questions 
Related constituent 

variables 

N 
Mean Std. Deviation 

Valid 

[B-1] The IWM plan gives an outline of waste 
streams and quantities to be managed? 

Cost analysis / Organizational 
goals 

10 7.2000 1.61933 

[B-2] The planning processes have been 
developed based on the current situation? 

General information and 
health care requirements 

10 7.2000 1.13529 

[B-3] The IWM plan has developed and 
continually updated guidelines for recommended 
infectious waste practice? 

General information and 
health care requirements 

10 6.9000 1.44914 

[B-4] The IWM plan has been prepared on the 
basis of staff requirements and national 
legislation? 

General information and 
health care requirements 

10 6.5000 1.50923 

[B-5] The IWM plan has been prepared on 
relevant assumptions for projecting future 
development? 

Organizational goals / Key 
Performance Indicators (KPIs) 

10 6.9000 1.44914 

[B-6] Public consultations have been involved in 
the determination of planning processes before 
adopting final IWM plan? 

Public hearing and 
consultations 

10 4.8000 2.20101 

[B-7] Public consultation of the IWM plan has 
included a wide range of participants and 
stakeholders in order to cover all important 
aspects before implementation of the plan? 

Public hearing and 
consultations 

10 5.1000 2.64365 

[B-8] Environmental impact assessments of the 
effects of IWM plan are prepared and adopted by 
a competent authority? 

Areas coverage / Key 
Performance Indicators (KPIs) 

10 
6.1000 1.72884 

[B-9] The Geographical coverage of IWM plan 
for the health-care provider has been properly 
indentified? 

Areas coverage 10 7.5000 1.26930 

[B-10] The IWM plan has clearly assigned 
responsibilities for staff at the relevant levels? 

Human resources and staff 
rotation plan 

10 7.1000 1.59513 

TOTAL: PLANNING AND DESIGN OF AN 
IWMS 

 10 6.5300 1.08428 

 
FREQUENCY TABLES 
 
[B-1] The IWM plan gives an outline of waste streams and quantities to be managed? 

  Frequency Percent Valid Percent Cumulative Percent 

Valid Between dissatisfactory to not 
sure 

1 10.0 10.0 10.0 

  Not sure 1 10.0 10.0 20.0 
  Satisfactory 3 30.0 30.0 50.0 

  Between satisfactory to strongly 
satisfactory 

3 30.0 30.0 80.0 

  Strongly satisfactory 2 20.0 20.0 100.0 

  Total 10 100.0 100.0  

 
[B-2] The planning processes have been developed based on the current situation? 

  Frequency Percent Valid Percent Cumulative Percent 

Valid Not sure 1 10.0 10.0 10.0 
  Between not sure to satisfactory 1 10.0 10.0 20.0 
  Satisfactory 4 40.0 40.0 60.0 
  Between satisfactory to strongly 

satisfactory 
3 30.0 30.0 90.0 

  Strongly satisfactory 1 10.0 10.0 100.0 
  Total 10 100.0 100.0  
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[B-3] The IWM plan has developed and continually updated guidelines for recommended infectious waste practice? 

  Frequency Percent Valid Percent Cumulative Percent 

Valid Between dissatisfactory to not 
sure 

1 10.0 10.0 10.0 

  Between not sure to satisfactory 3 30.0 30.0 40.0 
  Satisfactory 2 20.0 20.0 60.0 
  Between satisfactory to strongly 

satisfactory 
3 30.0 30.0 90.0 

  Strongly satisfactory 1 10.0 10.0 100.0 
  Total 10 100.0 100.0  

 

[B-4] The IWM plan has been prepared on the basis of staff requirements and national legislation? 

  Frequency Percent Valid Percent Cumulative Percent 

Valid Not sure 4 40.0 40.0 40.0 
  Between not sure to satisfactory 1 10.0 10.0 50.0 
  Satisfactory 2 20.0 20.0 70.0 
  Between satisfactory to strongly 

satisfactory 
2 20.0 20.0 90.0 

  Strongly satisfactory 1 10.0 10.0 100.0 
  Total 10 100.0 100.0  

 

[B-5] The IWM plan has been prepared on relevant assumptions for projecting future development? 

  Frequency Percent Valid Percent Cumulative Percent 

Valid Between dissatisfactory to not 
sure 

1 10.0 10.0 10.0 

  Not sure 1 10.0 10.0 20.0 
  Satisfactory 5 50.0 50.0 70.0 
  Between satisfactory to strongly 

satisfactory 
2 20.0 20.0 90.0 

  Strongly satisfactory 1 10.0 10.0 100.0 
  Total 10 100.0 100.0  

 
[B-6] Public consultations have been involved in the determination of planning processes before adopting final IWM 

plan? 

  Frequency Percent Valid Percent Cumulative Percent 

Valid Strongly dissatisfactory 1 10.0 10.0 10.0 
  Between strongly dissatisfactory 

to dissatisfactory 
1 10.0 10.0 20.0 

  Dissatisfactory 1 10.0 10.0 30.0 
  Between dissatisfactory to not 

sure 
1 10.0 10.0 40.0 

  Not sure 1 10.0 10.0 50.0 
  Between not sure to satisfactory 2 20.0 20.0 70.0 
  Satisfactory 3 30.0 30.0 100.0 
  Total 10 100.0 100.0  
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[B-7] Public consultation of the IWM plan has included a wide range of participants and stakeholders in order to cover 

all important aspects before implementation of the plan? 

  Frequency Percent Valid Percent Cumulative Percent 

Valid Strongly dissatisfactory 1 10.0 10.0 10.0 

  Between strongly dissatisfactory 
to dissatisfactory 

1 10.0 10.0 20.0 

  Dissatisfactory 2 20.0 20.0 40.0 
  Not sure 1 10.0 10.0 50.0 
  Satisfactory 3 30.0 30.0 80.0 
  Between satisfactory to strongly 

satisfactory 
2 20.0 20.0 100.0 

  Total 10 100.0 100.0  

 

[B-8] Environmental impact assessments of the effects of IWM plan are prepared and adopted by a competent 

authority? 

 Frequency Percent Valid Percent Cumulative Percent 

Valid Between strongly dissatisfactory 
to dissatisfactory 

1 10.0 10.0 10.0 

  Not sure 2 20.0 20.0 30.0 
  Between not sure to satisfactory 1 10.0 10.0 40.0 
  Satisfactory 5 50.0 50.0 90.0 
  Between satisfactory to strongly 

satisfactory 
1 10.0 10.0 100.0 

  Total 10 100.0 100.0  

 

[B-9] The Geographical coverage of IWM plan for the health-care provider has been properly indentified? 

  Frequency Percent Valid Percent Cumulative Percent 

Valid Between not sure to satisfactory 3 30.0 30.0 30.0 
  Satisfactory 2 20.0 20.0 50.0 
  Between satisfactory to strongly 

satisfactory 
2 20.0 20.0 70.0 

  Strongly satisfactory 3 30.0 30.0 100.0 
  Total 10 100.0 100.0  

 

[B-10] The IWM plan has clearly assigned responsibilities for staff at the relevant levels? 

  Frequency Percent Valid Percent Cumulative Percent 

Valid Not sure 2 20.0 20.0 20.0 
  Between not sure to satisfactory 2 20.0 20.0 40.0 
  Satisfactory 2 20.0 20.0 60.0 
  Between agree to strongly 

satisfactory 
1 10.0 10.0 70.0 

  Strongly satisfactory 3 30.0 30.0 100.0 
  Total 10 100.0 100.0  
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PARTICIPANT GROUP G2: NURSES AND TECHNICIANS 

Questions 
Related to constituent 

variables 
N 

Mean Std. Deviation 
Valid 

[B-1] The IWM plan gives an outline of waste 
streams and quantities to be managed? 

Cost analysis / Organizational 
goals 12 6.5833 1.08362 

[B-2] The planning processes have been 
developed based on the current situation? 

General information and 
health care requirements 12 6.6667 .98473 

[B-3] The IWM plan has developed and 
continually updated guidelines for recommended 
infectious waste practice? 

General information and 
health care requirements 12 7.1667 1.19342 

[B-4] The IWM plan has been prepared on the 
basis of staff requirements and national 
legislation? 

General information and 
health care requirements 12 6.1667 1.80067 

[B-5] The IWM plan has been prepared on 
relevant assumptions for projecting future 
development? 

Organizational goals / Key 
Performance Indicators (KPIs) 12 6.8333 1.64225 

[B-6] Public consultations have been involved in 
the determination of planning processes before 
adopting final IWM plan? 

Public hearing and 
consultations 12 6.1667 2.44330 

[B-7] Public consultation of the IWM plan has 
included a wide range of participants and 
stakeholders in order to cover all important 
aspects before implementation of the plan? 

Public hearing and 
consultations 12 5.4167 2.15146 

[B-8] Environmental impact assessments of the 
effects of IWM plan are prepared and adopted by 
a competent authority? 

Areas coverage / Key 
Performance Indicators (KPIs) 12 5.4167 2.19331 

[B-9] The Geographical coverage of IWM plan 
for the health-care provider has been properly 
indentified? 

Areas coverage 12 6.3333 1.87487 

[B-10] The IWM plan has clearly assigned 
responsibilities for staff at the relevant levels? 

Human resources and staff 
rotation plan 12 6.4167 1.72986 

TOTAL: PLANNING AND DESIGN OF AN 
IWMS 

 12 6.3167 1.19760 

 
 
FREQUENCY TABLES (G2) 
 
[B-1] The IWM plan gives an outline of waste streams and quantities to be managed? 

  Frequency Percent Valid Percent Cumulative Percent 

Valid Not sure 2 16.7 16.7 16.7 
  Between not sure to satisfactory 3 25.0 25.0 41.7 
  Satisfactory 6 50.0 50.0 91.7 
  Strongly satisfactory 1 8.3 8.3 100.0 
  Total 12 100.0 100.0  

 

[B-2] The planning processes have been developed based on the current situation? 

  Frequency Percent Valid Percent Cumulative Percent 

Valid Not sure 1 8.3 8.3 8.3 
  Between not sure to satisfactory 4 33.3 33.3 41.7 
  Satisfactory 6 50.0 50.0 91.7 
  Strongly satisfactory 1 8.3 8.3 100.0 
  Total 12 100.0 100.0  

  

[B-3] The IWM plan has developed and continually updated guidelines for recommended infectious waste practice? 

  Frequency Percent Valid Percent Cumulative Percent 

Valid Not sure 1 8.3 8.3 8.3 
  Between not sure to satisfactory 2 16.7 16.7 25.0 
  Satisfactory 5 41.7 41.7 66.7 
  Between satisfactory to strongly 

satisfactory 
2 16.7 16.7 83.3 

  Strongly satisfactory 2 16.7 16.7 100.0 
  Total 12 100.0 100.0  
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[B-4] The IWM plan has been prepared on the basis of staff requirements and national legislation? 

  Frequency Percent Valid Percent Cumulative Percent 

Valid Dissatisfactory 2 16.7 16.7 16.7 
  Not sure 2 16.7 16.7 33.3 
  Between not sure to satisfactory 1 8.3 8.3 41.7 
  Satisfactory 4 33.3 33.3 75.0 
  Between satisfactory to strongly 

satisfactory 
3 25.0 25.0 100.0 

  Total 12 100.0 100.0  

 
 [B-5] The IWM plan has been prepared on relevant assumptions for projecting future development? 

  Frequency Percent Valid Percent Cumulative Percent 

Valid Dissatisfactory 1 8.3 8.3 8.3 
  Not sure 1 8.3 8.3 16.7 
  Between not sure to satisfactory 2 16.7 16.7 33.3 
  Satisfactory 3 25.0 25.0 58.3 
  Between satisfactory to strongly 

satisfactory 
4 33.3 33.3 91.7 

  Strongly satisfactory 1 8.3 8.3 100.0 
  Total 12 100.0 100.0  

 

[B-6] Public consultations have been involved in the determination of planning processes before adopting final IWM 

plan? 

  Frequency Percent Valid Percent Cumulative Percent 

Valid Strongly dissatisfactory 1 8.3 8.3 8.3 
  Dissatisfactory 1 8.3 8.3 16.7 
  Not sure 3 25.0 25.0 41.7 
  Satisfactory 3 25.0 25.0 66.7 
  Between satisfactory to strongly 

satisfactory 
2 16.7 16.7 83.3 

  Strongly satisfactory 2 16.7 16.7 100.0 
  Total 12 100.0 100.0  

 

[B-7] Public consultation of the IWM plan has included a wide range of participants and stakeholders in order to cover 

all important aspects before implementation of the plan? 

  Frequency Percent Valid Percent Cumulative Percent 

Valid Strongly dissatisfactory 1 8.3 8.3 8.3 
  Dissatisfactory 1 8.3 8.3 16.7 
  Between dissatisfactory to not 

sure 
1 8.3 8.3 25.0 

  Not sure 4 33.3 33.3 58.3 
  Satisfactory 4 33.3 33.3 91.7 
  Strongly satisfactory 1 8.3 8.3 100.0 
  Total 12 100.0 100.0  

 

[B-8] Environmental impact assessments of the effects of IWM plan are prepared and adopted by a competent 

authority? 

  Frequency Percent Valid Percent Cumulative Percent 

Valid Strongly dissatisfactory 1 8.3 8.3 8.3 
  Between strongly dissatisfactory 

to dissatisfactory 
1 8.3 8.3 16.7 

  Not sure 4 33.3 33.3 50.0 
  Between not sure to satisfactory 2 16.7 16.7 66.7 

  Satisfactory 3 25.0 25.0 91.7 

  Strongly satisfactory 1 8.3 8.3 100.0 
  Total 12 100.0 100.0  
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[B-9] The Geographical coverage of IWM plan for the health-care provider has been properly indentified? 

  Frequency Percent Valid Percent Cumulative Percent 

Valid Dissatisfactory 1 8.3 8.3 8.3 
  Between dissatisfactory to not 

sure 
2 16.7 16.7 25.0 

  Not sure 1 8.3 8.3 33.3 

  Satisfactory 5 41.7 41.7 75.0 
  Between satisfactory to strongly 

satisfactory 
2 16.7 16.7 91.7 

  Strongly satisfactory 1 8.3 8.3 100.0 
  Total 12 100.0 100.0  

 

[B-10] The IWM plan has clearly assigned responsibilities for staff at the relevant levels? 

  Frequency Percent Valid Percent Cumulative Percent 

Valid Between dissatisfactory to not 
sure 

3 25.0 25.0 25.0 

  Between not sure to satisfactory 3 25.0 25.0 50.0 
  Satisfactory 2 16.7 16.7 66.7 
  Between satisfactory to strongly 

satisfactory 
3 25.0 25.0 91.7 

  Strongly satisfactory 1 8.3 8.3 100.0 
  Total 12 100.0 100.0  

 

PARTICIPANT GROUP G3: UNSKILLED STAFF 
 

(1) IWMS ISSUES (used for parameters PLANNING AND DESIGN OF AN IWMS & POLICIES AND 
ADMINISTRATIVE PROCEDURES) 

Questions 
Related to constituent 

variables 
N 

Mean Std. Deviation 
Valid 

[B-1] The Hospital has provided appropriate IWM 
education according to your responsibilities? 

Organizational goals / General 
information and health care 
requirements 

8 7.6250 1.99553 

[B-2] You have been assigned more than one 
responsibility in IWM system? 

Human resources and staff 
rotation plan 8 6.0000 3.50510 

[B-3] The guidelines and regulations are suitable 
for you to operate within IWM system? 

General information and 
health care requirements 8 7.6250 1.68502 

[B-4] IWM policy has clear definitions and 
descriptions of infectious waste material? Organizational goals 8 7.7500 1.38873 

[B-5] Implementation of the IWM system has had 
a positive effect on your responsibilities including 
reduction of potential hazards? 

Key Performance Indicators 
(KPIs) 8 7.2500 2.05287 

[B-6] Hospital administrators stress the 
importance of IWM issues related unskilled staff 

Human resources and staff 
rotation plan 8 7.6250 2.06588 

[B-7] Necessary resources including supplies and 
adequate numbers of staff are provided? 

Cost analysis / Human 
resources and staff rotation 
plan 

8 7.2500 1.66905 

[B-8] You have received suitable pre-exposure 
and post-exposure vaccines to guard against 
infection when handing infectious waste? 

General information and  
Health care requirements 8 7.1250 2.10017 

[B-9] It has been possible for you to read all the 
department's IW procedures before starting 
work? 

General information and 
health care requirements 8 7.1250 1.55265 

[B-10] An IWM audit has been carried out at 
least once a year in your area of responsibilities? 

Areas coverage / Key 
Performance Indicators (KPIs) 8 7.1250 1.88509 

TOTAL: PLANNING AND DESIGN OF AN 
IWMS 

 8 7.2500 1.64404 
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FREQUENCY TABLES (G3) 
 
[B-1] The Hospital has provided appropriate IWM education according to your responsibilities? 

  Frequency Percent Valid Percent Cumulative Percent 

Valid Dissatisfactory 1 12.5 12.5 12.5 
  Satisfactory 1 12.5 12.5 25.0 
  Between satisfactory to strongly 

satisfactory 
3 37.5 37.5 62.5 

  Strongly satisfactory 3 37.5 37.5 100.0 
  Total 8 100.0 100.0  

 

[B-2] You have been assigned more than one responsibility in IWM system? 

  Frequency Percent Valid Percent Cumulative Percent 

Valid Strongly dissatisfactory 2 25.0 25.0 25.0 
  Between dissatisfactory to not 

sure 
1 12.5 12.5 37.5 

  Satisfactory 1 12.5 12.5 50.0 
  Between satisfactory to strongly 

satisfactory 
1 12.5 12.5 62.5 

  Strongly satisfactory 3 37.5 37.5 100.0 
  Total 8 100.0 100.0  

 

[B-3] The guidelines and regulations are suitable for you to operate within IWM system? 

  Frequency Percent Valid Percent Cumulative Percent 

Valid Between dissatisfactory to not 
sure 

1 12.5 12.5 12.5 

  Satisfactory 2 25.0 25.0 37.5 
  Between satisfactory to strongly 

satisfactory 
2 25.0 25.0 62.5 

  Strongly satisfactory 3 37.5 37.5 100.0 
  Total 

8 100.0 100.0  

 

[B-4] IWM policy has clear definitions and descriptions of infectious waste material? 

  Frequency Percent Valid Percent Cumulative Percent 

Valid Not sure 1 12.5 12.5 12.5 
  Satisfactory 2 25.0 25.0 37.5 
  Between satisfactory to strongly 

satisfactory 
2 25.0 25.0 62.5 

  Strongly satisfactory 3 37.5 37.5 100.0 
  Total 8 100.0 100.0  

 

[B-5] Implementation of the IWM system has had a positive effect on your responsibilities including reduction of 

potential hazards? 

  Frequency Percent Valid Percent Cumulative Percent 

Valid Dissatisfactory 1 12.5 12.5 12.5 
  Between not sure to satisfactory 1 12.5 12.5 25.0 
  Satisfactory 2 25.0 25.0 50.0 
  Between satisfactory to strongly 

satisfactory 
1 12.5 12.5 62.5 

  Strongly satisfactory 3 37.5 37.5 100.0 
  Total 

8 100.0 100.0  
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[B-6] Hospital administrators stress the importance of IWM issues related unskilled staff? 

  Frequency Percent Valid Percent Cumulative Percent 

Valid Dissatisfactory 1 12.5 12.5 12.5 
  Satisfactory 2 25.0 25.0 37.5 
  Between satisfactory to strongly 

satisfactory 
1 12.5 12.5 50.0 

  Strongly satisfactory 4 50.0 50.0 100.0 
  Total 

8 100.0 100.0  

 
[B-7] Necessary resources including supplies and adequate numbers of staff are provided? 

  Frequency Percent Valid Percent Cumulative Percent 

Valid Between dissatisfactory to not 
sure 

1 12.5 12.5 12.5 

  Between not sure to satisfactory 1 12.5 12.5 25.0 
  Satisfactory 2 25.0 25.0 50.0 
  Between satisfactory to strongly 

satisfactory 
2 25.0 25.0 75.0 

  Strongly satisfactory 2 25.0 25.0 100.0 
  Total 

8 100.0 100.0  

 

[B-8] You have received suitable pre-exposure and post-exposure vaccines to guard against infection when handing 

infectious waste? 

  Frequency Percent Valid Percent Cumulative Percent 

Valid Dissatisfactory 1 12.5 12.5 12.5 
  Not sure 1 12.5 12.5 25.0 
  Satisfactory 1 12.5 12.5 37.5 
  Between satisfactory to strongly 

satisfactory 
3 37.5 37.5 75.0 

  Strongly satisfactory 2 25.0 25.0 100.0 
  Total 

8 100.0 100.0  

 

[B-9] It has been possible for you to read all the department's IW procedures before starting work? 

  Frequency Percent Valid Percent Cumulative Percent 

Valid Not sure 2 25.0 25.0 25.0 
  Satisfactory 3 37.5 37.5 62.5 
  Between satisfactory to strongly 

satisfactory 
1 12.5 12.5 75.0 

  Strongly satisfactory 2 25.0 25.0 100.0 
  Total 

8 100.0 100.0  

 

[B-10] An IWM audit has been carried out at least once a year in your area of responsibilities? 

  Frequency Percent Valid Percent Cumulative Percent 

Valid Dissatisfactory 1 12.5 12.5 12.5 
  Satisfactory 4 50.0 50.0 62.5 
  Between satisfactory to strongly 

satisfactory 
1 12.5 12.5 75.0 

  Strongly satisfactory 2 25.0 25.0 100.0 
  Total 

8 100.0 100.0  
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SPSS SOFTWARE OUTPUTS 
 
PARAMETER 2: POLICIES AND ADMINISTRATIVE PROCEDURES 
PARTICIPANT GROUP G1: ADMINISTRATIVE STAFF AND MEDICAL DOCTORS 
 

Questions 
Related constituent 

variables 

N 
Mean Std. Deviation 

Valid 

[C-1] The IWM policy has clearly defined the 
nature and hazards of infectious waste 
materials? 

Infectious waste (IW) 
materials / Clear definitions of 
penalties 

10 7.3000 1.25167 

[C-2] The IWM policy is available to the 
community and outside organizations? 

Communication with outside 
bodies 

10 5.6000 1.71270 

[C-3] The IWM policy has clearly described the 
procedures and practices involved in the safe 
and effective management of infectious waste? 

Making decision on operating 
procedures / Purchasing of 
IWM products and equipment 

10 7.2000 1.13529 

[C-4] The IWM Policy documents include 
descriptions of health and safety risks resulting 
from mismanagement of infectious waste? 

Infectious waste management 
(IWM) documents 

10 7.1000 1.37032 

[C-5] The IWM policy has given goals and key 
steps essential to the achievement of the 
organization's objectives? 

Making decision on operating 
procedures / Communication 
with outside bodies 

10 6.8000 .91894 

[C-6] The IWM Policy documents have clearly 
identified management responsibilities within and 
outside the health-care establishment? 

Definition of responsible 
persons / List of registered 
waste disposal companies 
(municipality) / Clear 
definitions of penalties 

10 6.2000 1.13529 

[C-7] The Hospital administration stresses the 
importance of the IWM implementation? 

Incentives and 
implementations 

10 7.7000 1.05935 

[C-8] The Hospital administration should hire an 
outside organization to audit and/or support the 
IWM system? 

Communication with outside 
bodies 

10 
6.6000 1.57762 

[C-9] Any individual member of the waste 
management team may be assigned two or more 
sets of responsibilities? 

Definition of responsible 
persons 10 6.9000 1.66333 

[C-10] The hiring of a hospital waste-
management engineer is not necessary for the 
IWM system of small health-care providers? 

Definition of responsible 
persons 

10 5.5000 2.63523 

TOTAL:  POLICIES AND 
ADMINISTRATIVE PROCEDURES 

 
10 6.6900 .58775 

 
FREQUENCY TABLES (G1) 
 
[C-1] The IWM policy has clearly defined the nature and hazards of infectious waste materials? 

  Frequency Percent Valid Percent Cumulative Percent 

Valid Not sure 1 10.0 10.0 10.0 

  Between not sure to satisfactory 1 10.0 10.0 20.0 
  Satisfactory 4 40.0 40.0 60.0 
  Between satisfactory to strongly 

satisfactory 
2 20.0 20.0 80.0 

  Strongly satisfactory 2 20.0 20.0 100.0 
  Total 10 100.0 100.0  

 

[C-2] The IWM policy is available to the community and outside organizations? 

  Frequency Percent Valid Percent Cumulative Percent 

Valid Between strongly dissatisfactory 
to dissatisfactory 

1 10.0 10.0 10.0 

  Dissatisfactory 1 10.0 10.0 20.0 

  Between not sure to satisfactory 5 50.0 50.0 70.0 
  Satisfactory 3 30.0 30.0 100.0 
  Total 10 100.0 100.0  
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[C-3] The IWM policy has clearly described the procedures and practices involved in the safe and effective 

management of infectious waste? 

  Frequency Percent Valid Percent Cumulative Percent 

Valid Not sure 1 10.0 10.0 10.0 
  Between not sure to satisfactory 1 10.0 10.0 20.0 
  Satisfactory 4 40.0 40.0 60.0 
  Between satisfactory to strongly 

satisfactory 
3 30.0 30.0 90.0 

  Strongly satisfactory 1 10.0 10.0 100.0 
  Total 10 100.0 100.0  

 

[C-4] The IWM Policy documents include descriptions of health and safety risks resulting from mismanagement of 

infectious waste? 

  Frequency Percent Valid Percent Cumulative Percent 

Valid Not sure 1 10.0 10.0 10.0 
  Between not sure to satisfactory 3 30.0 30.0 40.0 
  Satisfactory 2 20.0 20.0 60.0 
  Between satisfactory to strongly 

satisfactory 
2 20.0 20.0 80.0 

  Strongly satisfactory 2 20.0 20.0 100.0 
  Total 10 100.0 100.0  

 

[C-5] the IWM policy has given goals and key steps essential to the achievement of the organization's objectives? 

  Frequency Percent Valid Percent Cumulative Percent 

Valid Not sure 1 10.0 10.0 10.0 
  Between not sure to satisfactory 2 20.0 20.0 30.0 
  Satisfactory 5 50.0 50.0 80.0 
  Between satisfactory to strongly 

satisfactory 
2 20.0 20.0 100.0 

  Total 10 100.0 100.0  

 

[C-6] The IWM Policy documents have clearly identified management responsibilities within and outside the health-

care establishment? 

  Frequency Percent Valid Percent Cumulative Percent 

Valid Not sure 3 30.0 30.0 30.0 
  Between not sure to satisfactory 4 40.0 40.0 70.0 
  Satisfactory 1 10.0 10.0 80.0 
  Between satisfactory to strongly 

satisfactory 
2 20.0 20.0 100.0 

  Total 10 100.0 100.0  

 

[C-7] The Hospital administration stresses the importance of the IWM implementation? 

  Frequency Percent Valid Percent Cumulative Percent 

Valid Between not sure to satisfactory 1 10.0 10.0 10.0 
  Satisfactory 4 40.0 40.0 50.0 
  Between satisfactory to strongly 

satisfactory 
2 20.0 20.0 70.0 

  Strongly satisfactory 3 30.0 30.0 100.0 
  Total 10 100.0 100.0  

 

  



Appendix C-3 

191 

[C-8] The Hospital administration should hire an outside organization to audit and/or support the IWM system? 

  Frequency Percent Valid Percent Cumulative Percent 

Valid Between dissatisfactory to not 
sure 

1 10.0 10.0 10.0 

  Not sure 2 20.0 20.0 30.0 
  Between not sure to satisfactory 1 10.0 10.0 40.0 
  Satisfactory 3 30.0 30.0 70.0 
  Between satisfactory to strongly 

satisfactory 
2 20.0 20.0 90.0 

  Strongly satisfactory 1 10.0 10.0 100.0 
  Total 10 100.0 100.0  

 

[C-9] Any individual member of the waste management team may be assigned two or more sets of responsibilities? 

  Frequency Percent Valid Percent Cumulative Percent 

Valid Dissatisfactory 1 10.0 10.0 10.0 
  Between not sure to satisfactory 2 20.0 20.0 30.0 
  Satisfactory 3 30.0 30.0 60.0 
  Between satisfactory to strongly 

satisfactory 
3 30.0 30.0 90.0 

  Strongly satisfactory 1 10.0 10.0 100.0 
  Total 10 100.0 100.0  

 

[C-10] The hiring of a hospital waste-management engineer is not necessary for the IWM system of small health-care 

providers? 

  Frequency Percent Valid Percent Cumulative Percent 

Valid Between strongly dissatisfactory 
to dissatisfactory 

1 10.0 10.0 10.0 

  Dissatisfactory 3 30.0 30.0 40.0 
  Not sure 1 10.0 10.0 50.0 
  Satisfactory 3 30.0 30.0 80.0 
  Strongly satisfactory 2 20.0 20.0 100.0 
  Total 10 100.0 100.0  
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PARTICIPANT GROUP G2: NURSES AND TECHNICIANS 

Questions 
Related constituent 

variables 

N 
Mean Std. Deviation 

Valid 

[C-1] The IWM policy has clearly defined the 
nature and hazards of infectious waste 
materials? 

Infectious waste (IW) 
materials / Clear definitions of 
penalties 

12 7.1667 1.40346 

[C-2] The IWM policy is available to the 
community and outside organizations? 

Communication with outside 
bodies 12 6.7500 1.60255 

[C-3] The IWM policy has clearly described the 
procedures and practices involved in the safe 
and effective management of infectious waste? 

Making decision on operating 
procedures / Purchasing of 
IWM products and equipment 

12 6.8333 1.33712 

[C-4] The IWM Policy documents include 
descriptions of health and safety risks resulting 
from mismanagement of infectious waste? 

Clear definitions of penalties 12 6.2500 1.65831 

[C-5] The IWM policy has given goals and key 
steps essential to the achievement of the 
organization's objectives? 

Making decision on operating 
procedures / Communication 
with outside bodies 

12 6.5833 1.78164 

[C-6] The IWM Policy documents have clearly 
identified management responsibilities within and 
outside the health-care establishment? 

Definition of responsible 
persons / List of registered 
waste disposal companies 
(municipality) / Clear 
definitions of penalties 

12 6.6667 1.07309 

[C-7] The Hospital administration stresses the 
importance of the IWM implementation? 

Incentives and 
implementations 12 7.1667 1.11464 

[C-8] The Hospital administration should hire an 
outside organization to audit and/or support the 
IWM system? 

Communication with outside 
bodies 12 6.7500 2.09436 

[C-9] Any individual member of the waste 
management team may be assigned two or more 
sets of responsibilities? 

Definition of responsible 
persons 12 6.8333 1.02986 

[C-10] The hiring of a hospital waste-
management engineer is not necessary for the 
IWM system of small health-care providers? 

Definition of responsible 
persons 12 6.3333 2.22928 

TOTAL:  POLICIES AND 
ADMINISTRATIVE PROCEDURES 

 
12 6.7333 1.06884 

 
FREQUENCY TABLE (G2) 
 
[C-1] The IWM policy has clearly defined the nature and hazards of infectious waste materials? 

  Frequency Percent Valid Percent Cumulative Percent 

Valid Not sure 2 16.7 16.7 16.7 
  Between not sure to satisfactory 1 8.3 8.3 25.0 
  Satisfactory 5 41.7 41.7 66.7 
  Between satisfactory to strongly 

satisfactory 
1 8.3 8.3 75.0 

  Strongly satisfactory 3 25.0 25.0 100.0 
  Total 12 100.0 100.0  

 
[C-2] The IWM policy is available to the community and outside organizations? 

  Frequency Percent Valid Percent Cumulative Percent 

Valid Not sure 4 33.3 33.3 33.3 
  Between not sure to satisfactory 1 8.3 8.3 41.7 
  Satisfactory 4 33.3 33.3 75.0 
  Strongly satisfactory 3 25.0 25.0 100.0 
  Total 12 100.0 100.0  

 
[C-3] The IWM policy has clearly described the procedures and practices involved in the safe and effective 

management of infectious waste? 

  Frequency Percent Valid Percent Cumulative Percent 

Valid Not sure 2 16.7 16.7 16.7 
  Between not sure to satisfactory 3 25.0 25.0 41.7 
  Satisfactory 4 33.3 33.3 75.0 
  Between satisfactory to strongly 

satisfactory 
1 8.3 8.3 83.3 

  Strongly satisfactory 2 16.7 16.7 100.0 
  Total 12 100.0 100.0  
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[C-4] The IWM Policy documents include descriptions of health and safety risks resulting from mismanagement of 

infectious waste? 

  Frequency Percent Valid Percent Cumulative Percent 

Valid Between dissatisfactory to not 
sure 

2 16.7 16.7 16.7 

  Not sure 2 16.7 16.7 33.3 
  Between not sure to satisfactory 3 25.0 25.0 58.3 
  Satisfactory 3 25.0 25.0 83.3 
  Strongly satisfactory 2 16.7 16.7 100.0 
  Total 12 100.0 100.0  

 

[C-5] the IWM policy has given goals and key steps essential to the achievement of the organization's objectives? 

  Frequency Percent Valid Percent Cumulative Percent 

Valid Dissatisfactory 1 8.3 8.3 8.3 
  Between dissatisfactory to not 

sure 
1 8.3 8.3 16.7 

  Not sure 1 8.3 8.3 25.0 
  Satisfactory 7 58.3 58.3 83.3 
  Strongly satisfactory 2 16.7 16.7 100.0 
  Total 12 100.0 100.0  

 

[C-6] The IWM Policy documents have clearly identified management responsibilities within and outside the health-

care establishment? 

  Frequency Percent Valid Percent Cumulative Percent 

Valid Not sure 1 8.3 8.3 8.3 
  Between not sure to satisfactory 5 41.7 41.7 50.0 
  Satisfactory 4 33.3 33.3 83.3 
  Between satisfactory to strongly 

satisfactory 
1 8.3 8.3 91.7 

  Strongly satisfactory 1 8.3 8.3 100.0 
  Total 12 100.0 100.0  

 

[C-7] The Hospital administration stresses the importance of the IWM implementation? 

  Frequency Percent Valid Percent Cumulative Percent 

Valid Not sure 1 8.3 8.3 8.3 
  Between not sure to satisfactory 2 16.7 16.7 25.0 
  Satisfactory 4 33.3 33.3 58.3 
  Between satisfactory to strongly 

satisfactory 
4 33.3 33.3 91.7 

  Strongly satisfactory 1 8.3 8.3 100.0 
  Total 12 100.0 100.0  

  
[C-8] The Hospital administration should hire an outside organization to audit and/or support the IWM system? 

  Frequency Percent Valid Percent Cumulative Percent 

Valid Between strongly dissatisfactory 
to dissatisfactory 

1 8.3 8.3 8.3 

  Between dissatisfactory to not 
sure 

1 8.3 8.3 16.7 

  Between not sure to satisfactory 2 16.7 16.7 33.3 
  Satisfactory 4 33.3 33.3 66.7 
  Between satisfactory to strongly 

satisfactory 
1 8.3 8.3 75.0 

  Strongly satisfactory 3 25.0 25.0 100.0 
  Total 12 100.0 100.0  
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[C-9] Any individual member of the waste management team may be assigned two or more sets of responsibilities? 

  Frequency Percent Valid Percent Cumulative Percent 

Valid Not sure 1 8.3 8.3 8.3 
  Between not sure to satisfactory 3 25.0 25.0 33.3 
  Satisfactory 6 50.0 50.0 83.3 
  Between satisfactory to strongly 

satisfactory 
1 8.3 8.3 91.7 

  Strongly satisfactory 1 8.3 8.3 100.0 
  Total 12 100.0 100.0  

 

[C-10] The hiring of a hospital waste-management engineer is not necessary for the IWM system of small health-care 

providers? 

  Frequency Percent Valid Percent Cumulative Percent 

Valid Strongly satisfactory 1 8.3 8.3 8.3 
  Between not sure to satisfactory 1 8.3 8.3 16.7 
  Not sure 2 16.7 16.7 33.3 
  Dissatisfactory 4 33.3 33.3 66.7 
  Between strongly dissatisfactory 

to dissatisfactory 
3 25.0 25.0 91.7 

  Strongly dissatisfactory 1 8.3 8.3 100.0 
  Total 12 100.0 100.0  

 

PARTICIPANT GROUP G3: UNSKILLED STAFF 
(1) IWMS ISSUES (used for parameters PLANNING AND DESIGN OF AN IWMS & POLICIES AND 
ADMINISTRATIVE PROCEDURES) 

Questions 
Related to constituent 

variables 
N 

Mean Std. Deviation 
Valid 

[B-1] The Hospital has provided appropriate IWM 
education according to your responsibilities? 

Definition of responsible 
persons 8 7.6250 1.99553 

[B-2] You have been assigned more than one 
responsibility in IWM system? 

Definition of responsible 
persons 8 6.0000 3.50510 

[B-3] The guidelines and regulations are suitable 
for you to operate within IWM system? 

Infectious waste management 
(IWM) documents / Making 
decision on operating 
procedures 

8 7.6250 1.68502 

[B-4] IWM policy has clear definitions and 
descriptions of infectious waste material? 

Infectious waste (IW) 
materials 8 7.7500 1.38873 

[B-5] Implementation of the IWM system has had 
a positive effect on your responsibilities including 
reduction of potential hazards? 

Incentives and 
implementations 8 7.2500 2.05287 

[B-6] Hospital administrators stress the 
importance of IWM issues related unskilled staff 

Incentives and 
implementations 8 7.6250 2.06588 

[B-7] Necessary resources including supplies and 
adequate numbers of staff are provided? 

Purchasing on IWM products 
and equipment 8 7.2500 1.66905 

[B-8] You have received suitable pre-exposure 
and post-exposure vaccines to guard against 
infection when handing infectious waste? 

Making decision on operating 
procedures / incentives and 
implementations 

8 7.1250 2.10017 

[B-9] It has been possible for you to read all the 
department's IW procedures before starting 
work? 

Infectious waste management 
(IWM) documents 8 7.1250 1.55265 

[B-10] An IWM audit has been carried out at 
least once a year in your area of responsibilities? 

Infectious waste management 
(IWM) documents 8 7.1250 1.88509 

TOTAL: POLICIES AND 
ADMINISTRATIVE PROCEDURES 

 8 7.2500 1.64404 
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FREQUENCY TABLES (G3) 
 
[B-1] The Hospital has provided appropriate IWM education according to your responsibilities? 

  Frequency Percent Valid Percent Cumulative Percent 

Valid Dissatisfactory 1 12.5 12.5 12.5 
  Satisfactory 1 12.5 12.5 25.0 
  Between satisfactory to strongly 

satisfactory 
3 37.5 37.5 62.5 

  Strongly satisfactory 3 37.5 37.5 100.0 
  Total 8 100.0 100.0  

 

[B-2] You have been assigned more than one responsibility in IWM system? 

  Frequency Percent Valid Percent Cumulative Percent 

Valid Strongly dissatisfactory 2 25.0 25.0 25.0 
  Between dissatisfactory to not 

sure 
1 12.5 12.5 37.5 

  Satisfactory 1 12.5 12.5 50.0 
  Between satisfactory to strongly 

satisfactory 
1 12.5 12.5 62.5 

  Strongly satisfactory 3 37.5 37.5 100.0 
  Total 8 100.0 100.0  

 

[B-3] The guidelines and regulations are suitable for you to operate within IWM system? 

  Frequency Percent Valid Percent Cumulative Percent 

Valid Between dissatisfactory to not 
sure 

1 12.5 12.5 12.5 

  Satisfactory 2 25.0 25.0 37.5 
  Between satisfactory to strongly 

satisfactory 
2 25.0 25.0 62.5 

  Strongly satisfactory 3 37.5 37.5 100.0 
  Total 

8 100.0 100.0  

 

[B-4] IWM policy has clear definitions and descriptions of infectious waste material? 

  Frequency Percent Valid Percent Cumulative Percent 

Valid Not sure 1 12.5 12.5 12.5 
  Satisfactory 2 25.0 25.0 37.5 
  Between satisfactory to strongly 

satisfactory 
2 25.0 25.0 62.5 

  Strongly satisfactory 3 37.5 37.5 100.0 
  Total 8 100.0 100.0  

 

[B-5] Implementation of the IWM system has had a positive effect on your responsibilities including reduction of 

potential hazards? 

  Frequency Percent Valid Percent Cumulative Percent 

Valid Dissatisfactory 1 12.5 12.5 12.5 
  Between not sure to satisfactory 1 12.5 12.5 25.0 
  Satisfactory 2 25.0 25.0 50.0 
  Between satisfactory to strongly 

satisfactory 
1 12.5 12.5 62.5 

  Strongly satisfactory 3 37.5 37.5 100.0 
  Total 

8 100.0 100.0  

 



Appendix C-3 

196 

[B-6] Hospital administrators stress the importance of IWM issues related unskilled staff? 

  Frequency Percent Valid Percent Cumulative Percent 

Valid Dissatisfactory 1 12.5 12.5 12.5 
  Satisfactory 2 25.0 25.0 37.5 
  Between satisfactory to strongly 

satisfactory 
1 12.5 12.5 50.0 

  Strongly satisfactory 4 50.0 50.0 100.0 
  Total 

8 100.0 100.0  

 
[B-7] Necessary resources including supplies and adequate numbers of staff are provided? 

  Frequency Percent Valid Percent Cumulative Percent 

Valid Between dissatisfactory to not 
sure 

1 12.5 12.5 12.5 

  Between not sure to satisfactory 1 12.5 12.5 25.0 
  Satisfactory 2 25.0 25.0 50.0 
  Between satisfactory to strongly 

satisfactory 
2 25.0 25.0 75.0 

  Strongly satisfactory 2 25.0 25.0 100.0 
  Total 

8 100.0 100.0  

 

[B-8] You have received suitable pre-exposure and post-exposure vaccines to guard against infection when handing 

infectious waste? 

  Frequency Percent Valid Percent Cumulative Percent 

Valid Dissatisfactory 1 12.5 12.5 12.5 
  Not sure 1 12.5 12.5 25.0 
  Satisfactory 1 12.5 12.5 37.5 
  Between satisfactory to strongly 

satisfactory 
3 37.5 37.5 75.0 

  Strongly satisfactory 2 25.0 25.0 100.0 
  Total 

8 100.0 100.0  

 

[B-9] It has been possible for you to read all the department's IW procedures before starting work? 

  Frequency Percent Valid Percent Cumulative Percent 

Valid Not sure 2 25.0 25.0 25.0 
  Satisfactory 3 37.5 37.5 62.5 
  Between satisfactory to strongly 

satisfactory 
1 12.5 12.5 75.0 

  Strongly satisfactory 2 25.0 25.0 100.0 
  Total 

8 100.0 100.0  

 

[B-10] An IWM audit has been carried out at least once a year in your area of responsibilities? 

  Frequency Percent Valid Percent Cumulative Percent 

Valid Dissatisfactory 1 12.5 12.5 12.5 
  Satisfactory 4 50.0 50.0 62.5 
  Between satisfactory to strongly 

satisfactory 
1 12.5 12.5 75.0 

  Strongly satisfactory 2 25.0 25.0 100.0 
  Total 

8 100.0 100.0  

 



 

 

APPENDIX D 

This Appendix contains information about participant groups G1 and G2 from the noted 
SHCPs and related experts surveyed with semi structured open-ended interviews, in the noted 
two levels of research activity. The next page contains participants’ information and selected 
NVivo qualitative analysis software outputs from Activity Level 1, files D-2, D-3, and D-4 (in 
order to compare these results to the quantitative analysis results shown in the previous 
Appendix C). The remaining NVivo software outputs are also given in the attached DVD in 
PDF format. 

D-1: NVivo outputs, for an initial model of an infectious waste management system (IWMS) 

Research Activity Level 1: 
D-2 General information of participant groups G1 and G2 
D-3 NVivo outputs, parameter 1: Planning and design of am IWMS 
D-4 NVivo outputs, parameter 2: Policies and administrative procedures 
D-5 NVivo outputs, parameter 3: Individual departmental procedures 
D-6 NVivo outputs, parameter 4: Medical waste treatment and disposal methods 
D-7 NVivo outputs, parameter 5: Monitoring and periodic review 
D-8 NVivo outputs, parameter 6: Medical waste handling equipment and products 
D-9 NVivo outputs, parameter 7: Cultural and social views 

Research Activity Level 2: 
D-10 NVivo outputs, semi structured interviews in Louamnatch hospital and from related 
experts on infectious waste management. 
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PARTICIPANT INFORMATION 
 
RESEARCH ACTIVITY LEVEL 1 (SEMI-STRUCTURED OPEN-ENDED INTERVIEW) 
GENERAL INFORMATION  
 

SHCP Location Interview Number of participants 

SHCP-1  
 

Nonsaard Hospital,  
Udonthanee province 

Head of department  and a member of ENV 
committee  

1 participant 
 

SHCP-2  
 

Namphong Hospital,  
Khon Kaen province 
 

(Interview-1) Public health officer 
(professional level) 

2 participants 
 

(Interview-2) Head of department and a member 
of IC committee 

SHCP-3 Khaosuankwang Hospital, 
Khon Kaen province 

Head of department and a member of IC 
committee 

1 participant 

SHCP-4 
 

Health Promoting Hospital: 
Tambon Bouray, 
Nakhonratchasrima province 

Senior officer 1 participant 

SHCP-5 
 

Louamnatch Hospital, 
Amnatcharean province 

(Interview-1) Head of department and a member 
of ENV committee 

2 participants 

(Interview-2) Professional nurse and IC committee  

SHCP-6 
 

Muangsamsib Hospital, 
Ubon Ratchathanee province 

Participant 1: Head of department, also ENV 
committee 
Participant 2: IC nurse 

2 participants 

SHCP-7 Health Promoting Hospital:  
District 7,  
Ubon Ratchathanee province 

(Interview-1) Senior officer   

(Interview-2) Participant 1: Professional nurse, 
Head of out-patient department  
Participant 2: High-senior general officer 
Participant 3: Housemate (infectious waste carrier) 
Participant 4: Nurse (IC planning) 
Participant 5: ENV committee 
Participant 6: Unskilled staff 

7 participants 

SHCP-8 
 

Health Promoting Hospital:  
Tambon Phasook, 
Udonthanee province 

(Interview-1)  Participant 1: General staff 
Participant 2: Public health office 
(Interview-2)  Public health officer  

3 participants 

SHCP-9 
 

Phratai Hospital, 
Nakhonratchasrima province 

Head of management department and ENV 
committee 

1 participants 

SHCP-10 
 

Kantrarom Hospital, 
Srisaket province 

Participant 1: Professional nurse 
Participant 2: Professional nurse 
Participant 3: Professional nurse and member of 
Occupational Sanitation 

3 participants 

Total 10 selected SHCPs 14 interview transcripts 23 participants 

 
(Numbers of participants were depended on the arrangement of the SHCPs according to the Thai Governmental protocol) 
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NVIVO SOFTWARE OUTPUTS 
 
PARAMETER 1: PLANNING AND DESIGN OF AN IWMS 
 
(1) NVIVO QUALITATIVE SOFTWARE FORMAT (showing parameter Planning and design of an IWMS, constituent 
variables, and their categories) 
 

 
 
(2) ILLUSTRATING PART OF CODING REFERENCES (showing coded information from interview transcripts) 
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(3) CLUSTER ANALYSIS DIAGRAM (PEARSON CORRELATION COEFICIENT) 
 
 

 
 
(4) CODING REFFERENCES CHART 
 

 
 
(5) CODING REFERENCES 
 

Constituent variables Sources References

(1) Organizational goals 
(2) Key Performance Indicators (KPIs) 
(3) Public hearing and consultations 
(4) General information and health care requirement  
(5) Cost analysis 
(6) Areas coverage 
(7) Human resources and staff rotation plan 

14 
14 
9 
12 
14 
13 
13

84 
71 
18 
64 
75 
52 
38 

 
CONSTITUENT VARIABLE: (1) ORGANIZATIONAL GOALS 

Name In Folder References Coverage 
SHCP 1 Internals\\In-depth interview transcriptions 4 2.97% 
SHCP 10 Internals\\In-depth interview transcriptions 4 4.45% 
SHCP 2 Internals\\In-depth interview transcriptions 5 12.45% 
SHCP 2-2 Internals\\In-depth interview transcriptions 7 21.83% 
SHCP 3 Internals\\In-depth interview transcriptions 5 11.00% 
SHCP 4 Internals\\In-depth interview transcriptions 8 14.63% 
SHCP 5 Internals\\In-depth interview transcriptions 4 6.30% 
SHCP 5-2 Internals\\In-depth interview transcriptions 1 1.85% 
SHCP 6(2p) Internals\\In-depth interview transcriptions 11 9.98% 
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SHCP 7 Internals\\In-depth interview transcriptions 10 11.31% 
SHCP 7-2(6p) Internals\\In-depth interview transcriptions 7 4.66% 
SHCP 8(2p) Internals\\In-depth interview transcriptions 1 1.97% 
SHCP 8-2 Internals\\In-depth interview transcriptions 4 7.07% 
SHCP 9 Internals\\In-depth interview transcriptions 13 10.50% 
 POSITIVE 

Name In Folder References Coverage 
SHCP 1 Internals\\In-depth interview transcriptions 2 2.07% 
SHCP 10 Internals\\In-depth interview transcriptions 3 2.63% 
SHCP 2 Internals\\In-depth interview transcriptions 5 12.43% 
SHCP 2-2 Internals\\In-depth interview transcriptions 5 15.13% 
SHCP 3 Internals\\In-depth interview transcriptions 4 8.11% 
SHCP 4 Internals\\In-depth interview transcriptions 3 6.80% 
SHCP 5 Internals\\In-depth interview transcriptions 2 2.81% 
SHCP 5-2 Internals\\In-depth interview transcriptions 1 1.83% 
SHCP 6(2p) Internals\\In-depth interview transcriptions 7 5.63% 
SHCP 7 Internals\\In-depth interview transcriptions 5 5.98% 
SHCP 7-2(6p) Internals\\In-depth interview transcriptions 5 2.89% 
SHCP 8(2p) Internals\\In-depth interview transcriptions 1 1.97% 
SHCP 8-2 Internals\\In-depth interview transcriptions 1 2.26% 
SHCP 9 Internals\\In-depth interview transcriptions 5 4.14% 
 NEGATIVE 

Name In Folder References Coverage
SHCP 1 Internals\\In-depth interview transcriptions 1 0.90% 
SHCP 10 Internals\\In-depth interview transcriptions 3 2.37% 
SHCP 2-2 Internals\\In-depth interview transcriptions 1 2.56% 
SHCP 3 Internals\\In-depth interview transcriptions 1 2.87% 
SHCP 4 Internals\\In-depth interview transcriptions 5 7.79% 
SHCP 5 Internals\\In-depth interview transcriptions 2 3.44% 
SHCP 6(2p) Internals\\In-depth interview transcriptions 4 4.32% 
SHCP 7 Internals\\In-depth interview transcriptions 5 5.31% 
SHCP 7-2(6p) Internals\\In-depth interview transcriptions 2 1.74% 
SHCP 8-2 Internals\\In-depth interview transcriptions 3 4.81% 
SHCP 9 Internals\\In-depth interview transcriptions 8 6.35% 

CODED INFORMATION 
POSITIVE 

<Internals\\In-depth interview transcriptions\\SHCP 1> - § 2 references coded  [2.07% Coverage] 
Reference 1 - 0.43% Coverage 
We do, according to the hospital plan and the decisions of the administrators 
 
Reference 2 - 1.64% Coverage 
the hospital has made an effort to reduce and eliminate such preventable events by purchasing standard sharps containers for location in  some 
units. More over, t he IC  has emphasized on th e techniques and procedures used while w orking with inf ectious was te rathe r t han the co st of 
equipment.  

<Internals\\In-depth interview transcriptions\\SHCP 10> - § 3 references coded  [2.63% Coverage] 
Reference 1 - 0.56% Coverage 
We are concerned with the health of the population and staff as the main objective of the hospital. 

Reference 2 - 0.89% Coverage 
hospital administrators emphasize the infectious waste system of the hospital or not? 
Participant 1: Yes, they do, especially the health safety of staff. 

Reference 3 - 1.18% Coverage 
the main strength of your hospital? 
Participant 1: Cooperation between workers in following the regulations and operating according to the direction that the hospital has planned is 
the most important point. 

<Internals\\In-depth interview transcriptions\\SHCP 2> - § 5 references coded  [12.43% Coverage] 
Reference 1 - 1.53% Coverage 
I am very satisfied with the management of the hospital. We dispose of infectious waste with our individual incinerator (one chamber) every day. 

Reference 2 - 3.31% Coverage 
Does your hospital have s pecific dep artments or staff to look a fter infectious waste management? For example, in s ome hos pitals, th ere are 
specific departments controlling all the processes of infectious waste management. 
Participant: Yes, it is our department the “Sanitary and Prevention Disease Department”.  

Reference 3 - 1.81% Coverage 
We can co mpletely con trol the quality of our work. Af ter calculating all th e ex penditures, we know that it is not good f or o ur financial 
management but we have no option. 
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Reference 4 - 2.29% Coverage 
Head of the hospital does not tru st the management of outsource companies, although it is very expensive compared to hiring the  outsiders-it is 
worthwhile if we think about the environment and the nearby community. 

Reference 5 - 3.48% Coverage 
Does your hospital have an infectious waste management plan which is a 3 year plan or a 5 year plan or whatever? 
Participant: Yes, we do a nd the IC is the  responsible team at this point. The  committee members have meetings to disc uss and plan what the 
hospital needs to develop or change according to the hospital strategies. 

<Internals\\In-depth interview transcriptions\\SHCP 2-2> - § 5 references coded  [15.13% Coverage] 
Reference 1 - 2.52% Coverage 
The IC and the ENV have set a yearly plan of infectious waste management according to the hos pital strategy. The hospital now has the highest 
accreditation level from the HA (level 3) and there will be reaccreditation of the management again in the next 2 years. 

Reference 2 - 2.04% Coverage 
The Head of the hospital is responsible for policies and c ontrol of the management direction of the whole system. The IC a nd the ENV are the 
detailed groups which give directions and provide immediate solutions.  

Reference 3 - 4.81% Coverage 
It seems worthwhile to me, although the hospital has to pay for approximately 200 liters of petrol per month as well as other equipment such as 
personal protection for the collector who works with the incinerator. If we compare this to the protection of the nearby environment and health of 
the people in the co mmunity, it is better th at we destroy all the waste by ourselves – apparently, private companies does not seem to have high 
standard as publicized in the media. It is definitely worthwhile. 

Reference 4 - 1.71% Coverage 
administrators de cided to us e s tandard s harps in fectious w aste c ontainers (around 40 -60 boxes  per month) to i mprove th e qualit y o f the 
occupational safety of staff and others. 

Reference 5 - 4.05% Coverage 
you accepted an evaluation f rom the HA and the hospital got management level 3, what benefits did the ho spital get apart f rom a reputation for 
communicating with people in the area? 
Participant: The most important benefit we have is a g ood management and services standard plus self protection from law suits by patients – 
HA is like a guidance for us in stimulate our organization to push for satisfactory standards.  

<Internals\\In-depth interview transcriptions\\SHCP 3> - § 4 references coded  [8.11% Coverage] 
Reference 1 - 0.75% Coverage 
the hospital has a plan to accept an evaluation from the HA for accreditation this year.  

Reference 2 - 2.48% Coverage 
These days, do your administrators stress the importance of infectious waste management?  
Participant: It is a very important thing that we have attempted to do according to the hospital policies. There is a meeting every month at which 
the administrators discuss the issues and foreseeable events.  

Reference 3 - 1.57% Coverage 
The IC and the hospital administration board have launched an annual plan including purchasing and the development of all the indicators as well 
as the monitoring of each component of IWM.  

Reference 4 - 3.32% Coverage 
hospital administrators decide to purchase a standard sharps container which is costly equipment? 
Participant: W e want to r aise the management standards f or in fectious waste an d also the s afety f actors related to healthcare s taff. T hat is 
obvious. However, the increased cost has affected the overall annual figures – thus, some incidental expenditure such as extra pay or overtime will 
be reduced.  

<Internals\\In-depth interview transcriptions\\SHCP 4> - § 3 references coded  [6.80% Coverage] 
Reference 1 - 2.12% Coverage 
According to the M oPH’s n ew strategy, the H PH c oncentrates on 3 a pproaches; a  medical approa ch, a  behavioral approa ch and a s ocio-
environmental approach pertaining to a group of targeted participants including patients, staff, and the community – hospitals have to stress health 
education and communication with the community. 

Reference 2 - 1.99% Coverage 
The most important reason for choosing disposable equipment is occupational safety and also convenience of use and the fact that there is no need 
to clean it which is a risky process. Moreover, the disposable equipment is very easy to find in a medical equipment shop in which various types 
are available.  

Reference 3 - 2.69% Coverage 
the strength points of the organization which lead to success in infectious waste management? 
Participant: T he hospital regards inf ectious wast e management, a s i mportant a crucial p art of  responsibilities i n which  the health and  
environmental safety of the nearby community is the f irst priority. In addition , we f ocus on education and tr aining, not only of service staff but 
administrators and committees as well. 

<Internals\\In-depth interview transcriptions\\SHCP 5> - § 2 references coded  [2.81% Coverage] 
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Reference 1 - 1.22% Coverage 
Now we are at level 2 and we do have a plan to raise the level up to 3 in the next year. We have a strong determination to reach HA level 3.  

Reference 2 - 1.59% Coverage 
The committees usually measure the system every 2 months after which the conclusions are reported to administrators at a ho spital meeting; the 
plan could be improved within this process. 
<Internals\\In-depth interview transcriptions\\SHCP 5-2> - § 1 reference coded  [1.83% Coverage] 
Reference 1 - 1.83% Coverage 
We have found this sometimes, therefore, in order to prevent this sort of occurrence and to protect our staff and patients from needle stick injuries; 
we have purchased standard sharps containers specifically for needles. 

<Internals\\In-depth interview transcriptions\\SHCP 6(2p)> - § 7 references coded  [5.63% Coverage] 
Reference 1 - 1.13% Coverage 
the medical practice department has cooperated with the local administrative organization on the infectious waste transportation route to limit the 
effects of scattering, s pillage, and leakage of the waste during o ff-site transport. We, th e IC , ha ve occasio nally edu cated the m unicipality’s 
employees as well. 

Reference 2 - 0.73% Coverage 
The hospital has p rovided an orie ntation and demonstration program for new staff which covers infectious waste definitions, handling methods, 
regulations, and occupational safety – injury procedures.  

Reference 3 - 0.57% Coverage 
Actually, we already accepted a pre- survey from the HA which is preparation f or evaluation, at HA level 3 and we will receive a  full assessment 
in December  

Reference 4 - 0.76% Coverage 
In fact, all the indicators used in the assessment are stipulated by the hospital in accordance with suitable criteria and the conditions of the HA and 
the MoPH. With respect to infectious waste management 

Reference 5 - 0.79% Coverage 
From my personal perception, supervisory agencies and executive directors have regulated wide principles, rules and standards which workers can 
easily adapt for use in each context of health services and operations.  

Reference 6 - 1.15% Coverage 
The strong point would be the potential teamwork of all the workers who are keen on improving the quality of the hospital in all areas and also the 
future vision of the enthusiastic hospital directors who have given opportunities to all levels of staff to be involved in the developments according 
to their roles. 

Reference 7 - 0.49% Coverage 
The policies generally indicate the overall image of the management in relation to the quality of the nearby community environment. 

<Internals\\In-depth interview transcriptions\\SHCP 7> - § 5 references coded  [5.98% Coverage] 
Reference 1 - 1.86% Coverage 
Hospitals have chosen to use costly (standard) containers which need to be redesigned, as you said. I assume that the preliminary aims are to have 
an efficient device for medical waste segregation and also to lower  the number of sharps injuries of the participants involved. This indicates an  
attempt to improve the quality of hospital waste management which depends on the vision of the administrators of each hospital.  

Reference 2 - 0.89% Coverage 
In terms of the management direction of the MoPH, there are several departments under its control which contribute to the hospital accomplishing 
its missions according to the hospital goals and vision. 

Reference 3 - 0.78% Coverage 
The planning division which is under the Department of Service Contribution is one of  the most useful units  supporting the hospital with ne w 
medical knowledge and information.  

Reference 4 - 0.93% Coverage 
To prevent or reduce the incoming problems, the Department of Health has set up the HA to control the direction of all health businesses in the 
country – with respect to international health management standard. 

Reference 5 - 1.52% Coverage 
We have tried to develop the indicators of the HA by putting these aspects, the awareness and understanding, into the evaluation and have also made a new type of  
hospital, a Health Promoting hospital and a reduce global warming campaign, to communicate and emphasize the image of the hospital to people nearby in order to be 
more approachable.  

<Internals\\In-depth interview transcriptions\\SHCP 7-2(6p)> - § 5 references coded  [2.89% Coverage] 
Reference 1 - 0.61% Coverage 
This hos pital is a Health Promoting Hospital, HPH , focusing on he alth services and education for the population in the local ar ea ther efore; 
wearing the uniform or not is not too serious.  

Reference 2 - 0.50% Coverage 
The hospital Environment Committee. 
Participant 4: This committee focuses on the environmental conditions and a suitable atmosphere for staff to work in. 
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Reference 3 - 0.63% Coverage 
The committee has to set organizational go als and indicators according to management direction. The Head of  the hospital is the  chairman of the 
committee and he initiates these policies himself.  

Reference 4 - 0.57% Coverage 
We have a clear IWMS plan along with the indicators. There are responsible persons for each indicator. Moreover, our hospital has been awarded 
a golden plate 3 years in a row. 

Reference 5 - 0.58% Coverage 
The government gives us a huge amount of money and then hospital board allocates that money to each sub-system based on suitability and what 
we are going to focus on each year. 

<Internals\\In-depth interview transcriptions\\SHCP 8(2p)> - § 1 reference coded  [1.97% Coverage] 
Reference 1 - 1.97% Coverage 
the hospital has tr ied to improve the req uired f acilities according to the develop ment plan, not only the i nfectious waste sto rage b ut also  the 
service facilities for persons with a disability such as a toilet. It will, hopefully, be finished this year. 

<Internals\\In-depth interview transcriptions\\SHCP 8-2> - § 1 reference coded  [2.26% Coverage] 
Reference 1 - 2.26% Coverage 
staff have to do whatever they can to improve the health quality of the population in the area, not only the health services of the establishment but 
also the health prevention policy by survey and give simple instructions to people in the remote areas.  

<Internals\\In-depth interview transcriptions\\SHCP 9> - § 5 references coded  [4.14% Coverage] 
Reference 1 - 0.61% Coverage 
The hospital has set the “Key Performance Indicators” (KPIs) of Infectious waste segregation at 100% for hospital members and 60% for patients 
and their relatives. 

Reference 2 - 1.12% Coverage 
hospital administration attempt to improve the quality of commonly used equipment and tools? 
Participant: To prevent accidents and problems related to needle stick injuries. Standard red boxes might reduce the number of injuries and also 
perhaps improve the feelings of safety for practitioners. 

Reference 3 - 0.98% Coverage 
Aside from the needle stick injuries, the red box is quite expensive. Do you have other support in order to induce the hospital to decide easily to 
purchase red boxes? 
Participant: I think that concern for the safety factor of our staff is the first priority. 

Reference 4 - 0.76% Coverage 
the regulations and standards of the MoPH? Are you satisfied and do you have any recommendations? 
Participant: Actually, all the methods and processes of the MoPH are quite easy to follow and work with. 

Reference 5 - 0.66% Coverage 
Infectious waste m anagement is  the responsibility o f the outsource co mpany, alth ough we still have to control the overall picture fr om t he 
originating point to the final point. 

NEGATIVE 
<Internals\\In-depth interview transcriptions\\SHCP 1> - § 1 reference coded  [0.90% Coverage] 
Reference 1 - 0.90% Coverage 
we hired an outside company. The hospital did not pursue the result of the disposal; however, we know from the document that the company 
informed the hospital.  
 
<Internals\\In-depth interview transcriptions\\SHCP 10> - § 3 references coded  [2.37% Coverage] 
References 1-2 - 1.54% Coverage 
We do not have a proper plan for infectious waste management. However, we do ha ve an annual plan for example purchasing plan and general 
routines. What are we going to be like in the next 5 years? Our future destiny depends on the IC strategies which are not clear yet.   
 
Reference 3 - 0.83% Coverage 
We cannot trust the disposal methods of the private company, although they have tried to convince us. Therefore, we just leave the tanks over 
there. 

<Internals\\In-depth interview transcriptions\\SHCP 2-2> - § 1 reference coded  [2.56% Coverage] 
Reference 1 - 2.56% Coverage 
Actually, we do n ot have a real plan to improve our facilities. It  depends on the f inancial arrangements o f the hospital, ci rcumstances such as 
public requirements, and or the management policies that the administrators intentionally want to improve for each aspect.  

<Internals\\In-depth interview transcriptions\\SHCP 3> - § 1 reference coded  [2.87% Coverage] 
Reference 1 - 2.87% Coverage 
In respect of public hearings or public participation in developing the plan, I think that it is  an internal affair and we have done our best according 
to the standards of the MoPH Thailand. We are just trying to control all the processes in order to prevent all possible risks that many affect areas 
outside the hospital. It is an internal affair. 

<Internals\\In-depth interview transcriptions\\SHCP 4> - § 5 references coded  [7.79% Coverage] 
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Reference 1 - 1.45% Coverage 
there some differences such as additional policies, however, the main organizational s tructure, the nu mber of staff, and facilities did not cha nge. 
Therefore, the PCA is a more appropriate standard for the HPH than the HA.  

Reference 2 - 1.22% Coverage 
Does your hospital have it own IWM guidelines? 
Participant: There is no manual; however we use the same instructions legislated by the MoPH and also the guidelines from the main hospital. 

Reference 3 - 1.05% Coverage 
 the most important problem that you want to correct first? 
Participant: The cooperation of all the staff in following the standard operational practices, solve. 

Reference 4 - 2.10% Coverage 
your hospital have an infectious waste management plan or a development plan? 
Participant: I am not sure whether it is a plan or not. We just do our work as routine jobs in agreement with hospital policies. Also, staff have to 
be concerned about the effects of the infectious waste on the nearby community and environment. 

Reference 5 - 1.97% Coverage 
It is inevitable that it is not only the infectious waste management knowledge that was not advanced in the past, but also the supporting facilities 
and en couragement fr om lo cal an d federal government were n ot adequate. This led to in efficiency in  in fectious waste management but it is 
improving now. 

<Internals\\In-depth interview transcriptions\\SHCP 5> - § 2 references coded  [3.44% Coverage] 
Reference 1 - 2.36% Coverage 
after the company has taken the infectious waste anyway, have you ever traced the influence of the transportation route or the results of disposal 
or measured their work performance? 
Participant: It is very sad that we have no time to do that. We have never done that before  

Reference 2 - 1.08% Coverage 
I think we have a plan if that’s what you mean. Working processes have been set up for all workers; it is like daily routine. 

<Internals\\In-depth interview transcriptions\\SHCP 6(2p)> - § 4 references coded  [4.32% Coverage] 
Reference 1 - 0.88% Coverage 
hospital administrators have any plans to eliminate infectious waste independently? 
Participant 1 (ENV): In accordance with the reasons mentioned, it is impossible. The hospital has a limited of area; therefore, landfill is no t an 
option. 

Reference 2 - 1.42% Coverage 
The HA has  found that the exis ting methods of the municipality’s landfill site ar e not of a high standard lack ing a was te water treatment system 
and with the waste open dumping area poorly organized. As a result, the HA wants the hospital to collaborate with the municipality more closely 
on waste management information, techniques and other advantages which could ease this situation. 

Reference 3 - 1.06% Coverage 
An insufficiently high temperature and the design of  the incinera tor were the m ain causes of incomplete destruction of hospital waste. After 2-3 
years of operation, pollution and hazardous residuals became a very big issue that the hospital had to respond to the community on immediately.  

Reference 4 - 0.95% Coverage 
if we get enough financial support to ha ve own incinerator with sufficient potential, we will be able to orga nize everything within the prem ise, 
plus we will be able to control the quality of the management from the originating point to the final destination.  

<Internals\\In-depth interview transcriptions\\SHCP 7> - § 5 references coded  [5.31% Coverage] 
Reference 1 - 1.51% Coverage 
Previously, from the point of vie w of  ho spital dire ctors, environmental management outs ide the pre mises may n ot be one  of the ir d irect 
responsibilities; as a result, most hospitals failed the assessment on environmental aspects. Thus, the Department of Health hardly tried to change 
the perspectives and attitudes of the participants involved. 

Reference 2 - 0.51% Coverage 
the indicators that the HA uses to evaluate the performance of healthcare establishments still need to be improved. 

Reference 3 - 1.24% Coverage 
the consideration of hospital administrators will focus on the physical environment inside the premises rather than the whole management system. 
It is rarely that we see administrators of the hospital come down to deal directly with the whole system of infectious waste management. 

Reference 4 - 0.84% Coverage 
The syste m will be developed as  efficiently as it should, according t o the real con text. Senior executive direct ors may have competencies; 
however their responsibilities always impede them.  

Reference 5 - 1.22% Coverage 
From the last 1 – 2 years of assessment from observation, since the hospital decided to sign a contract with the outside infectious waste carrier, our 
responsibilities in the premises have decreased but the high risks to the public and the environment outside are increasing.  
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<Internals\\In-depth interview transcriptions\\SHCP 7-2(6p)> - § 2 references coded  [1.74% Coverage] 
Reference 1 - 0.79% Coverage 
have you thought about what your hospital is going to be doing,  I mean in respect of the IWMS in the next 3 or 5 year? 
Participant 4: Actually, we do not have a plan (smiling). 
Participant 2: We did not have one (surprised and laughing). 

Reference 2 - 0.95% Coverage 
according to our policie s we wanted to be  a  model leader in e nvironmental health f or al l hospita ls in area s inclu ding t oilets, water s ystems, 
infectious wa ste and waste ban ks. All these are an additional work load f or ou r staff even thou gh the y alr eady h ave their own d irect 
responsibilities. 

<Internals\\In-depth interview transcriptions\\SHCP 8-2> - § 3 references coded  [4.81% Coverage] 
Reference 1 - 1.19% Coverage 
Workers are assigned more responsibilities according to the goals of the Ministry but there is no improvement in the numbers of staff. 

Reference 2 - 1.45% Coverage 
There are n ow approximately 7,000 people  in o ur a rea cove rage. There should b e 8  pro fessional staff not 4 staff and this do es n ot inc lude 
administration officers. 

Reference 3 - 2.17% Coverage 
The Ministry and also the NHSO (National Health Sec urity Office) have set a high go al for the HPH, but in the opp osite direction, a very small 
amount of financial support is arranged compared with the size of the population and the coverage area 

<Internals\\In-depth interview transcriptions\\SHCP 9> - § 8 references coded  [6.35% Coverage] 
Reference 1 - 0.53% Coverage 
All the attempts to improve the infectious waste management of the hospital cannot fulfill the high expectations of the hospital committees.  

Reference 2 - 0.73% Coverage 
the assigned committees (IC, ENV, Risk Management Team, etc.) That is why they leave the committees to operate the sy stem in de pendently, 
rather than coming down to look after things themselves.  

Reference 3 - 1.01% Coverage 
The decision making committee responds on analysis of all risks of operations from ENV and others, and then offers suggestions and solutions to 
them according to suitability. The processes of making decisions and analysis are very slow and are not actually responsive. 

Reference 4 - 0.44% Coverage 
The waste management of the hospital before we got accreditation was quite good but it has been declining since then. 

Reference 5 - 1.34% Coverage 
Do you have a 5 or 10 year plan for infectious waste management in preparation for the changing number of patients in the coverage areas and or 
hospital or outside party expectations? 
Participant: No. The first draft of regulations and a ll standards for medical waste was set up in 2006 when we asked for the first HA and been 
refined on a continuing basis. 

Reference 6 - 0.59% Coverage 
What are your expectations about the next 5 or 10 year on the waste management performance of the hospital?   
Participant: I have not thought about that. 

Reference 7 - 1.11% Coverage 
The potential of each health care unit or pr imary care unit pertaining to infectious waste management does not match the MoPH standard. The 
lower standard of incinerator, the potential for toxic ash and residue disposal, and management are undeniable reasons that forced us to s tart this 
project. 

Reference 8 - 0.59% Coverage 
The hospital has created KP Is for the needle stick injuries and the health security of staff; however, there i s no direct KPI for infectious waste 
management. 
 

CONSTITUENT VARIABLE: (2) KEY PERFORMANCE INDICATORS (KPIs) 
Name In Folder References Coverage

SHCP 1 Internals\\In-depth interview transcriptions 2 2.31% 
SHCP 10 Internals\\In-depth interview transcriptions 2 2.79% 
SHCP 2 Internals\\In-depth interview transcriptions 4 8.55% 
SHCP 2-2 Internals\\In-depth interview transcriptions 8 22.69% 
SHCP 3 Internals\\In-depth interview transcriptions 4 6.58% 
SHCP 4 Internals\\In-depth interview transcriptions 7 14.78% 
SHCP 5 Internals\\In-depth interview transcriptions 3 7.41% 
SHCP 5-2 Internals\\In-depth interview transcriptions 1 1.85% 
SHCP 6(2p) Internals\\In-depth interview transcriptions 10 11.33% 
SHCP 7 Internals\\In-depth interview transcriptions 9 11.49% 
SHCP 7-2(6p) Internals\\In-depth interview transcriptions 6 5.84% 
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SHCP 8(2p) Internals\\In-depth interview transcriptions 1 1.68% 
SHCP 8-2 Internals\\In-depth interview transcriptions 1 2.26% 
SHCP 9 Internals\\In-depth interview transcriptions 13 11.83% 
 POSITIVE 

Name In Folder References Coverage
SHCP 2 Internals\\In-depth interview transcriptions 3 7.58% 
SHCP 2-2 Internals\\In-depth interview transcriptions 5 14.33% 
SHCP 3 Internals\\In-depth interview transcriptions 4 6.56% 
SHCP 4 Internals\\In-depth interview transcriptions 4 10.11% 
SHCP 5 Internals\\In-depth interview transcriptions 1 2.78% 
SHCP 5-2 Internals\\In-depth interview transcriptions 1 1.83% 
SHCP 6(2p) Internals\\In-depth interview transcriptions 1 1.15% 
SHCP 7 Internals\\In-depth interview transcriptions 3 4.19% 
SHCP 7-2(6p) Internals\\In-depth interview transcriptions 2 1.20% 
SHCP 8(2p) Internals\\In-depth interview transcriptions 1 1.68% 
SHCP 8-2 Internals\\In-depth interview transcriptions 1 2.26% 
SHCP 9 Internals\\In-depth interview transcriptions 4 4.70% 

NEGATIVE 
Name In Folder References Coverage

SHCP 1 Internals\\In-depth interview transcriptions 3 2.31% 
SHCP 10 Internals\\In-depth interview transcriptions 3 2.79% 
SHCP 2-2 Internals\\In-depth interview transcriptions 3 8.34% 
SHCP 4 Internals\\In-depth interview transcriptions 3 4.63% 
SHCP 5 Internals\\In-depth interview transcriptions 2 4.59% 
SHCP 6(2p) Internals\\In-depth interview transcriptions 8 9.59% 
SHCP 7 Internals\\In-depth interview transcriptions 6 7.28% 
SHCP 7-2(6p) Internals\\In-depth interview transcriptions 4 4.20% 
SHCP 9 Internals\\In-depth interview transcriptions 9 7.13% 

 
CODED INFORMATION 

POSITIVE 
<Internals\\In-depth interview transcriptions\\SHCP 2> - § 3 references coded  [7.58% Coverage] 
Reference 1 - 1.81% Coverage 
We can co mpletely con trol the quality of our work. Af ter calculating all th e ex penditures, we know that it is not good f or o ur financial 
management but we have no option. 

Reference 2 - 2.29% Coverage 
Head of the hospital does not tru st the management of outsource companies, although it is very expensive compared to hiring the  outsiders-it is 
worthwhile if we think about the environment and the nearby community. 

Reference 3 - 3.48% Coverage 
Does your hospital have an infectious waste management plan which is a 3 year plan or a 5 year plan or whatever? 
Participant: Yes, we do a nd the IC is the  responsible team at this point. The  committee members have meetings to disc uss and plan what the 
hospital needs to develop or change according to the hospital strategies. 

<Internals\\In-depth interview transcriptions\\SHCP 2-2> - § 5 references coded  [14.33% Coverage] 
Reference 1 - 2.52% Coverage 
The IC and the ENV have set a yearly plan of infectious waste management according to the hos pital strategy. The hospital now has the highest 
accreditation level from the HA (level 3) and there will be reaccreditation of the management again in the next 2 years. 

Reference 2 - 3.13% Coverage 
The Provincial pub lic health office is the main organization under  the Ministry of Public Health co ntrolling and managing the direction of  all  
health care providers in the province. The Public Health Office has a plan each year to enhance hospitals which potentially requires management 
to accept the evaluation from the HA. 

Reference 3 - 4.81% Coverage 
 It seems worthwhile to me, although the hospital has to pay for approximately 200 liters of petrol per month as well a s other equipment such as 
personal protection for the collector who works with the incinerator. If we compare this to the protection of the nearby environment and health of 
the people in the co mmunity, it is better th at we destroy all the waste by ourselves – apparently, private companies does not seem to have high 
standard as publicized in the media. It is definitely worthwhile. 

Reference 4 - 1.71% Coverage 
administrators de cided to us e s tandard s harps in fectious w aste c ontainers (around 40 -60 boxes  per month) to i mprove th e qualit y o f the 
occupational safety of staff and others. 

Reference 5 - 2.16% Coverage 
The most important benefit we have is  a good management and services standard plus self protection from law suits by patients – HA is like a 
guidance for us in stimulate our organization to push for satisfactory standards.  

<Internals\\In-depth interview transcriptions\\SHCP 3> - § 4 references coded  [6.56% Coverage] 
Reference 1 - 0.75% Coverage 
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the hospital has a plan to accept an evaluation from the HA for accreditation this year.  

Reference 2 - 1.63% Coverage 
 It i s a very i mportant thing tha t w e have attem pted to do according to th e h ospital policies. The re i s a  meeting every month at  wh ich the 
administrators discuss the issues and foreseeable events.  

Reference 3 - 1.57% Coverage 
The IC and the hospital administration board have launched an annual plan including purchasing and the development of all the indicators as well 
as the monitoring of each component of IWM.  

Reference 4 - 2.62% Coverage 
hospital administrators decide to purchase a standard sharps container which is costly equipment? 
Participant: W e want to r aise the management standards for in fectious was te an d also the s afety factors related to healthcare s taff. That is 
obvious. However, the increased cost has affected the overall annual figures  

<Internals\\In-depth interview transcriptions\\SHCP 4> - § 4 references coded  [10.11% Coverage] 
Reference 1 - 2.12% Coverage 
 According to the MoPH’s new s trategy, the  HPH concentrates on 3 approaches; a medical a pproach, a behavioral approa ch and a s ocio-
environmental approach pertaining to a group of targeted participants including patients, staff, and the community – hospitals have to stress health 
education and communication with the community. 

Reference 2 - 3.30% Coverage 
hospital have a reporting system for all injuries or violations and what is the response from the hospital administrator? 
Participant: Yes, we do have a reporting system – we rec ord statistical data which is representative of our standard and it is used to inform the 
host hospital and als o intere sted ex ternal organizations. As f or the reaction to injuries, for example, needle s tick i njury – v accination and  
emergency treatment is immediately provided in accordance with clinical practice guidelines, CPG.  

Reference 3 - 1.99% Coverage 
The most important reason for choosing disposable equipment is occupational safety and also convenience of use and the fact that there is no need 
to clean it which is a risky process. Moreover, the disposable equipment is very easy to find in a medical equipment shop in which various types 
are available.  

Reference 4 - 2.69% Coverage 
the strength points of the organization which lead to success in infectious waste management? 
Participant: T he hospital regards inf ectious wast e management, a s i mportant a crucial p art of  responsibilities in  whic h the health and  
environmental safety of the nearby community is the f irst priority. In addition , we f ocus on education and tr aining, not only of service staff but 
administrators and committees as well. 

<Internals\\In-depth interview transcriptions\\SHCP 5> - § 1 reference coded  [2.78% Coverage] 
Reference 1 - 2.78% Coverage 
hospitals have to re ceive an evaluation from the HA, what is the current level of the management of the hospital and  does your hospital have a 
plan to improve the level? 
Participant: Now we are at level 2 and we do have a plan to raise the level up  to 3 in the next year. We have a strong determination to reach HA 
level 3.  

<Internals\\In-depth interview transcriptions\\SHCP 5-2> - § 1 reference coded  [1.83% Coverage] 
Reference 1 - 1.83% Coverage 
We have found this sometimes, therefore, in order to prevent this sort of occurrence and to protect our staff and patients from needle stick injuries; 
we have purchased standard sharps containers specifically for needles. 

<Internals\\In-depth interview transcriptions\\SHCP 6(2p)> - § 1 reference coded  [1.15% Coverage] 
Reference 1 - 1.15% Coverage 
 The strong point would be the potential teamwork of all the workers who are keen on improving the quality of the hospital in a ll areas and also 
the f uture vision of  t he enthusiasti c hospita l directors who have gi ven opportu nities to all levels of  staff  to be in volved in  the de velopments 
according to their roles. 

<Internals\\In-depth interview transcriptions\\SHCP 7> - § 3 references coded  [4.19% Coverage] 
Reference 1 - 1.86% Coverage 
Hospitals have chosen to use costly (standard) containers which need to be redesigned, as you said. I assume that the preliminary aims are to have 
an efficient device for medical waste segregation and also to lower  the number of sharps injuries of the participants involved. This indicates an  
attempt to improve the quality of hospital waste management which depends on the vision of the administrators of each hospital.  

Reference 2 - 0.76% Coverage 
We have tried to develop the indicators of the HA by putting these aspects, the awareness and understanding, into the  evaluation and have also 
made a new type of hospital,  

Reference 3 - 1.57% Coverage 
a new contract would have to demonstrate all the  deta ils of the  management processes after the  infectious waste is t aken off the site an d al so 
include contingency plans for possible problems along the  transportation route. Various kinds of evidence will certainly need to be prepared for 
the hospital’s committee before deciding on an important agreement  
 
<Internals\\In-depth interview transcriptions\\SHCP 7-2(6p)> - § 2 references coded  [1.20% Coverage] 
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Reference 1 - 0.63% Coverage 
The committee has to set organizational go als and indicators according to management direction. The Head of  the hospital is the  chairman of the 
committee and he initiates these policies himself.  

Reference 2 - 0.57% Coverage 
We have a clear IWMS plan along with the indicators. There are responsible persons for each indicator. Moreover, our hospital has been awarded 
a golden plate 3 years in a row. 

<Internals\\In-depth interview transcriptions\\SHCP 8(2p)> - § 1 reference coded  [1.68% Coverage] 
Reference 1 - 1.68% Coverage 
 The hospital also has general procedure indicators, GPIs, to check all the procedures based on all the operations within the hospital. GPIs are used 
to evaluate the work performance of each sector in the hospital. 

<Internals\\In-depth interview transcriptions\\SHCP 8-2> - § 1 reference coded  [2.26% Coverage] 
Reference 1 - 2.26% Coverage 
staff have to do whatever they can to improve the health quality of the population in the area, not only the hea lth services of the establishment but 
also the health prevention policy by survey and give simple instructions to people in the remote areas.  

<Internals\\In-depth interview transcriptions\\SHCP 9> - § 4 references coded  [4.70% Coverage] 
Reference 1 - 0.61% Coverage 
The hospital has set the “Key Performance Indicators” (KPIs) of Infectious waste segregation at 100% for hospital members and 60% for patients 
and their relatives. 

Reference 2 - 1.98% Coverage 
We used to have a w aste tra cking project in which a ll the p roduced w aste movement had to b e reported and data  collected a long t he wa ste 
transportation route from the po int of generation to the final waste main storage. Waste data collection includes information about participants’ 
behavior (staff, patients, and re latives), the m ost popular  a reas for dropping off  waste, how s taff can be  involved, enhancements in  the wast e 
management of each department. As a result, we have some findings which provide very good information. 

Reference 3 - 1.12% Coverage 
hospital administration attempt to improve the quality of commonly used equipment and tools? 
Participant: To prevent accidents and problems related to needle stick injuries. Standard red boxes might reduce the number of injuries and also 
perhaps improve the feelings of safety for practitioners. 

Reference 4 - 0.98% Coverage 
Aside from the needle stick injuries, the red box is quite expensive. Do you have other support in order to induce the hospital to decide easily to 
purchase red boxes? 
Participant: I think that concern for the safety factor of our staff is the first priority. 

NEGATIVE 
<Internals\\In-depth interview transcriptions\\SHCP 1> - § 3 references coded  [2.31% Coverage] 
References 1-2 - 0.90% Coverage 
we hired an outside company. The hospital did not pursue the result of the disposal; however, we know from the document that the company 
informed the hospital.  
 
Reference 3 - 1.41% Coverage 
I am not sure whether vehicles used for the transportation of infectious waste are used for the transportation of any other m aterial or not. Next , 
persons responsible for loading may not be appropriately trained as I could see when they were working. 
 
<Internals\\In-depth interview transcriptions\\SHCP 10> - § 3 references coded  [2.79% Coverage] 
Reference 1 - 1.25% Coverage 
Due to the smoke pollution, we had already tried for some time. Moreover, we al so had other problems, such as th e workers who operated the 
incinerator, the increase in hospital waste, maintenance costs, and petrol costs.  

References 2-3 - 1.54% Coverage 
We do not have a proper plan for infectious waste management. However, we do ha ve an annual plan for example purchasing plan and general 
routines. What are we going to be like in the next 5 years? Our future destiny depends on the IC strategies which are not clear yet.   

<Internals\\In-depth interview transcriptions\\SHCP 2-2> - § 3 references coded  [8.34% Coverage] 
Reference 1 - 2.37% Coverage 
For new staff, an o rientation program is prepared, however it does  not focus on the  infectious waste management so much. It  provides general 
information, the hospital structure, the facilities, strategies, visions, and goals of the hospital, etc.  

Reference 2 - 2.56% Coverage 
Actually, we do n ot have a real plan to improve our facilities. It  depends on the f inancial arrangements o f the hospital, ci rcumstances such as 
public requirements, and or the management policies that the administrators intentionally want to improve for each aspect.  

Reference 3 - 3.40% Coverage 
I am satisfied at the m oment, however many departments under the ministry of MoPH have overla pping responsibilities and we acce pt policies 
from them. Therefore, the hospital has to have many KPIs (Key Performance indicators – a type of measure of performance to evaluate success) to 
report on to the MoPH, increasing our staff workloads and confusing us. 
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<Internals\\In-depth interview transcriptions\\SHCP 4> - § 3 references coded  [4.63% Coverage] 
Reference 1 - 1.45% Coverage 
there some differences such as additional policies, however, the main organizational s tructure, the nu mber of staff, and facilities did not cha nge. 
Therefore, the PCA is a more appropriate standard for the HPH than the HA.  

Reference 2 - 1.22% Coverage 
Does your hospital have it own IWM guidelines? 
Participant: There is no manual; however we use the same instructions legislated by the MoPH and also the guidelines from the main hospital. 

Reference 3 - 1.97% Coverage 
 It is inevitable that it is not only the infectious waste management knowledge that was not advanced in the past, but also the supporting facilities 
and en couragement fr om lo cal an d federal government were n ot adequate. This led to in efficiency in  in fectious was te management but it is 
improving now. 

<Internals\\In-depth interview transcriptions\\SHCP 5> - § 2 references coded  [4.59% Coverage] 
Reference 1 - 2.36% Coverage 
after the company has taken the infectious waste anyway, have you ever traced the influence of the transportation route or the results of disposal 
or measured their work performance? 
Participant: It is very sad that we have no time to do that. We have never done that before  

Reference 2 - 2.23% Coverage 
what do you think is the most important problem impeding your hospital performance on infectious waste management which is stuck at HA level 
2? 
Participant: In my opinion, it is the process of segregating the infectious waste which is not good enough (Laugh). 

<Internals\\In-depth interview transcriptions\\SHCP 6(2p)> - § 8 references coded  [9.59% Coverage] 
Reference 1 - 1.44% Coverage 
have you ever traced the results of the disposal or are there any reports proving that the company’s disposal methods are environmentally friendly, 
or that there is no impact on the nearby community? 
Participant 1 (ENV): Th ere we re just scientific reports fro m th e co mpany o n the q uality of air  and wa ter. We have  not seen th e co mpany 
establishment or the location of the disposal site yet. 

Reference 2 - 1.11% Coverage 
The scope of responsibilities of unskilled st aff comprises collection and transportation of waste inside the hospital boundaries, security guards, 
gardeners, and the waste water treatment system for which they have to record a simple check of the water quality and report it to the department 
each day. 

Reference 3 - 0.88% Coverage 
hospital administrators have any plans to eliminate infectious waste independently? 
Participant 1 (ENV): In accordance with the reasons mentioned, it is impossible. The hospital has a limited of area; therefore, landfill is no t an 
option. 

Reference 4 - 1.07% Coverage 
 In fact, all th e indicators used in the assessment are stipulated by the hospital in accordanc e with s uitable criteria and the  conditions of the HA 
and the  MoPH. With respect to infectious waste management, the  HA is concerned with the overall view of the  management system, not t he 
detail.  

Reference 5 - 1.42% Coverage 
The HA has  found that the exis ting methods of the municipality’s landfill site ar e not of a high standard lacki ng a was te water treatment system 
and with the waste open dumping area poorly organized. As a result, the HA wants the hospital to collaborate with the municipality more closely 
on waste management information, techniques and other advantages which could ease this situation. 

Reference 6 - 1.06% Coverage 
An insufficiently high temperature and the design of  the incinera tor were the m ain causes of incomplete destruction of hospital waste. After 2-3 
years of operation, pollution and hazardous residuals became a very big issue that the hospital had to respond to the community on immediately.  

Reference 7 - 1.61% Coverage 
In particularly, the hospital assigned additional duties to different persons who already have main responsibilities, such as medical doctors, nurses, 
pharmacists, or official staff. These are important additions to their work load and they have to do them efficiently. Hence, unavoidable situations 
always happen, leading to a lack of continuity and maintenance of the system while these people are concentrating on their main routines. 

Reference 8 - 1.00% Coverage 
Was evaluation included in the contract? 
Participant 1 (ENV): It depends whether the hospital wants to put it into the contract or not. 
Participant 2 (IC): From a practitioner’s point of view, we have failed on this because it is one of our responsibilities as well.   

<Internals\\In-depth interview transcriptions\\SHCP 7> - § 6 references coded  [7.28% Coverage] 
Reference 1 - 1.14% Coverage 
there are no reports of the waste transportation procedures or any accidents in the process of making an agreement with a private company. There 
is just scientific evidence to prove the quality of air and water of the disposal site and company portfolios.    
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Reference 2 - 0.87% Coverage 
The indicators that the HA uses to evaluate the hospital management performance with thi s are not too detailed and hospitals  also can  choose 
whatever they want to focus on first or make a priority.  

Reference 3 - 2.73% Coverage 
we already know that these subjects are problematic issues and are our responsibility. The systematic evaluation of the infectious waste contractor 
using a tracing system is not easy for one hospital or group of hospitals to formulate.  
First, hospitals must have full-time or random observers to gather information starting from the hospital to the final disposal. Secondly, regarding 
assessment of private companies, according to our authority, I am not sure that we can do this or maybe it will be overlapping, interfering with the 
responsibilities of local authorities or the Ministry’s departments with hospitals.  

Reference 4 - 0.82% Coverage 
if hospitals are allowed to do this, what are we going to do first? How many documents will be prepared and how are we going to use them? All 
these things are still blind in the shadow. 

Reference 5 - 0.51% Coverage 
the indicators that the HA uses to evaluate the performance of healthcare establishments still need to be improved. 

Reference 6 - 1.22% Coverage 
From the last 1 – 2 years of assessment from observation, since the hospital decided to sign a contract with the outside infectious waste carrier, our 
responsibilities in the premises have decreased but the high risks to the public and the environment outside are increasing.  
 
<Internals\\In-depth interview transcriptions\\SHCP 7-2(6p)> - § 4 references coded  [4.20% Coverage] 
Reference 1 - 0.79% Coverage 
 have you thought about what your hospital is going to be doing,  I mean in respect of the IWMS in the next 3 or 5 year? 
Participant 4: Actually, we do not have a plan (smiling). 
Participant 2: We did not have one (surprised and laughing). 

References 2-3 - 2.58% Coverage 
we found used needles and sy ringes in general bins.  It was reported  to the co mmittee in order to f ind a suitable s olution and the conclusion was 
that all medical practitioners be as ked to increase their attention to seg regation of health care was te, but it still happene d again about 3 times in 
waste from the emergency room. I am not sure who will respond on this, the medical practitioners who worked in the m orning shift or the night  
shift. We have tried to improve the understanding of all levels of staff, and asked them to obey the standard operating procedures. This is linked to 
my work because people who are working under my command, housemates, infectious waste handlers, and other types of staff may be at risk of 
contamination from needle stick injuries. It is very dangerous. 

Reference 4 - 0.83% Coverage 
we have only one time a day for infectious waste collection, therefore when our s taff find s omething wrong such as the c ase mentioned before; 
they report it to the department director and the committee. However, they do not know exactly when this happened. 

<Internals\\In-depth interview transcriptions\\SHCP 9> - § 9 references coded  [7.13% Coverage] 
Reference 1 - 0.53% Coverage 
All the attempts to improve the infectious waste management of the hospital cannot fulfill the high expectations of the hospital committees.  

Reference 2 - 0.98% Coverage 
The first company used to invite t he hospital committees to check the management quality of the disposal site and used the f acilities in order t o 
convince us and get a contract.  However, the transport vehicles of this company always came to the hospital late. 

Reference 3 - 0.44% Coverage 
The waste management of the hospital before we got accreditation was quite good but it has been declining since then. 

Reference 4 - 0.38% Coverage 
we still have not had a systematic evaluation of performance outcomes on hospital waste management. 

Reference 5 - 1.34% Coverage 
Do you have a 5 or 10 year plan for infectious waste management in preparation for the changing number of patients in the coverage areas and or 
hospital or outside party expectations? 
Participant: No. The first draft of regulations and a ll standards for medical waste was set up in 2006 when we asked for the first HA and been 
refined on a continuing basis. 

Reference 6 - 1.11% Coverage 
The potential of each health care unit or pr imary care unit pertaining to infectious waste management does not match the MoPH standard. The 
lower standard of incinerator, the potential for toxic ash and residue disposal, and management are undeniable reasons that forced us to s tart this 
project. 

Reference 7 - 0.59% Coverage 
The hospital has created KP Is for the needle stick injuries and the health security of staff; however, there i s no direct KPI for infectious waste 
management. 

Reference 8 - 0.85% Coverage 
hospital conduct a systematic evaluation of the use of the red boxes? Have you compared the results with previous results? 
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Participant: We do not have that and I am not sure how we can evaluate the efficiency of the boxes. 

Reference 9 - 0.91% Coverage 
we have a KPI for waste separation for each unit of 100%. Unit A got 80% and 70% a month later. The result is just data without punishment. 
Therefore, a person who tries to do things properly will be boring and try to follow the regulations. 
 

 
CONSTITUENT VARIABLE: (3) PUBLIC HEARING AND CONSULTATIONS 

Name In Folder References Coverage
SHCP 1 Internals\\In-depth interview transcriptions 3 5.18% 
SHCP 10 Internals\\In-depth interview transcriptions 2 1.93% 
SHCP 2 Internals\\In-depth interview transcriptions 1 2.22% 
SHCP 3 Internals\\In-depth interview transcriptions 2 5.07% 
SHCP 5-2 Internals\\In-depth interview transcriptions 3 5.03% 
SHCP 6(2p) Internals\\In-depth interview transcriptions 2 2.25% 
SHCP 7-2(6p) Internals\\In-depth interview transcriptions 1 0.64% 
SHCP 8-2 Internals\\In-depth interview transcriptions 1 1.81% 
SHCP 9 Internals\\In-depth interview transcriptions 3 2.59% 
 POSITIVE 

Name In Folder References Coverage 
SHCP 1 Internals\\In-depth interview transcriptions 1 1.36% 
SHCP 2 Internals\\In-depth interview transcriptions 1 2.20% 
SHCP 3 Internals\\In-depth interview transcriptions 1 2.19% 
SHCP 5-2 Internals\\In-depth interview transcriptions 1 1.24% 
SHCP 6(2p) Internals\\In-depth interview transcriptions 1 0.79% 
SHCP 7-2(6p) Internals\\In-depth interview transcriptions 1 0.64% 
SHCP 9 Internals\\In-depth interview transcriptions 1 0.74% 
 NEGATIVE 

Name In Folder References Coverage 
SHCP 1 Internals\\In-depth interview transcriptions 2 3.80% 
SHCP 10 Internals\\In-depth interview transcriptions 1 1.93% 
SHCP 3 Internals\\In-depth interview transcriptions 1 2.87% 
SHCP 5-2 Internals\\In-depth interview transcriptions 2 3.77% 
SHCP 6(2p) Internals\\In-depth interview transcriptions 2 2.26% 
SHCP 8-2 Internals\\In-depth interview transcriptions 1 1.81% 
SHCP 9 Internals\\In-depth interview transcriptions 2 1.85% 
 

CODED INFORMATION 
POSITIVE 

<Internals\\In-depth interview transcriptions\\SHCP 1> - § 1 reference coded  [1.36% Coverage] 
Reference 1 - 1.36% Coverage 
Public health volunteers working under the MoPH are obviously helping us to communicate with people in the area. And we also have a banner in 
front of the hospital (commonly used way of the hospital announcing the performance of management). 

<Internals\\In-depth interview transcriptions\\SHCP 2> - § 1 reference coded  [2.20% Coverage] 
Reference 1 - 2.20% Coverage 
The pu blic h ealth officers c an d o the j obs as well as an epist emologist. However, there is an  epi stemologist from Amphur (ad ministrative 
subdivision of province) who supports and helps us on some occasions.  

<Internals\\In-depth interview transcriptions\\SHCP 3> - § 1 reference coded  [2.19% Coverage] 
Reference 1 - 2.19% Coverage 
We can communicate with people via public health volunteers and community radio. The new advanced strategy of the MoPH is to pr omote a 
health fund for the community so that it can collaborate with health officers and enhance illness prevention and people’s health. 

<Internals\\In-depth interview transcriptions\\SHCP 5-2> - § 1 reference coded  [1.24% Coverage] 
Reference 1 - 1.24% Coverage 
The high executive boar d of the  ho spital invite  outs ide prof essionals to participate. The name of the co mmittee is the Hospital De velopment 
Committee. 

<Internals\\In-depth interview transcriptions\\SHCP 6(2p)> - § 1 reference coded  [0.79% Coverage] 
Reference 1 - 0.79% Coverage 
From my personal perception, supervisory agencies and executive directors have regulated wide principles, rules and standards which workers can 
easily adapt for use in each context of health services and operations.  

<Internals\\In-depth interview transcriptions\\SHCP 7-2(6p)> - § 1 reference coded  [0.64% Coverage] 
Reference 1 - 0.64% Coverage 
the Hospital has to invite persons who have experience or can provide supervision for the operations of the hospital, such as retired governmental 
officers, as representative of the community part.  

<Internals\\In-depth interview transcriptions\\SHCP 9> - § 1 reference coded  [0.74% Coverage] 
Reference 1 - 0.74% Coverage 
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The comments will be analyzed and reported directly to the Head of the hospital. In general, almost all the comments are about complaints about 
hospital services from patients and their relatives. 

NEGATIVE 
<Internals\\In-depth interview transcriptions\\SHCP 1> - § 2 references coded  [3.80% Coverage] 
Reference 1 - 2.06% Coverage 
we stopped using it because of the high operation cost and pollution (one chamber incinerator). We got complaints from the nearby community. 
Besides, general rubbish produced such as paper, cardboard, or plastic packages, and non-hazardous discarded materials, have sometimes been 
disposed of within the hospital and most of these are managed by the municipality. 
 
Reference 2 - 1.74% Coverage 
I think it is not appropriate to have other people outside the hospital join in and provide suggestions to our complicated management. On the other 
hand, we can list en to  their criticisms or th eir needs in other  ways such as  b y u sing o pinion boxes that can subsequ ently be u sed in the 
development of a plan. 

<Internals\\In-depth interview transcriptions\\SHCP 10> - § 1 reference coded  [1.93% Coverage] 
Reference 1 - 1.93% Coverage 
The hospital used to  operate and incinerate in fectious waste by ourselves. However, we got complaints from the nearby community about the 
pollution that  occurred chemical smells. The hospital location is  surrounded by the schools, governmental centers, market and accommodation 
areas; therefore, it is undeniable that we had to stop doing it. 

<Internals\\In-depth interview transcriptions\\SHCP 3> - § 1 reference coded  [2.87% Coverage] 
Reference 1 - 2.87% Coverage 
In respect of public hearings or public participation in developing the plan, I think that it is  an internal affair and we have done our best according 
to the standards of the MoPH Thailand. We are just trying to control all the processes in order to prevent all possible risks that many affect areas 
outside the hospital. It is an internal affair. 

<Internals\\In-depth interview transcriptions\\SHCP 5-2> - § 2 references coded  [3.77% Coverage] 
Reference 1 - 1.86% Coverage 
While the IC is developing the IWM plan, have you invited experts or outside bodies for discussion, recommendations, or consultations?  
Participant: No, we have done that within the hospital. There is nobody from outside. 

Reference 2 - 1.91% Coverage 
 I think it is necessary for some specific aspects. For example, community can participate with the hospital and the local authority in evaluating the 
results of the infectious waste disposal of the hospital or private companies.  

<Internals\\In-depth interview transcriptions\\SHCP 6(2p)> - § 2 references coded  [2.26% Coverage] 
Reference 1 - 1.45% Coverage 
The hospital has tried to operate the incinerator; as a result, we received complaints from the community because of the smell and dust. Therefore, 
a priva te c ompany i s on e of  the best solutions, not on ly is  the expe nditure c heaper pe r kilog ram o f disposal, bu t it i s conveni ent a nd 
environmentally aesthetic as well. I think nearly 100% of the hospitals have stopped using their incinerators. 

Reference 2 - 0.81% Coverage 
We do not exactly have public participation or public  hearings but the ho spital is able to respond to peop le’s needs by  using opinion boxes. All 
comments will be included in the development of the health care waste plan.  

<Internals\\In-depth interview transcriptions\\SHCP 8-2> - § 1 reference coded  [1.81% Coverage] 
Reference 1 - 1.81% Coverage 
I can tell you that people outside are really involved in the activities of the hospital especially infectious waste management or whatever and it is 
very difficult. They definitely don’t care about this  

<Internals\\In-depth interview transcriptions\\SHCP 9> - § 2 references coded  [1.85% Coverage] 
Reference 1 - 1.06% Coverage 
Hospital location is surrounded by the community, schools, and markets. We have complaints about the air pollution in the area which is true: (2) 
the high maintenance cost. And (3) the hospital was thinking about how to dispose of the toxic ash, residue, and dust from the combustion 

Reference 2 - 0.79% Coverage 
Did outside organizations, professionals or the public participate in a process of public hearings during the planning of the waste management, or 
the setting up of the hospital regulations? 
Participant: No. 
 

 
CONSTITUENT VARIABLE: (4) GENERALINFORMATION AND HEALTH CARE REQUIREMENTS 

Name In Folder References Coverage 
SHCP 1 Internals\\In-depth interview transcriptions 7 7.90% 
SHCP 10 Internals\\In-depth interview transcriptions 4 6.13% 
SHCP 2-2 Internals\\In-depth interview transcriptions 1 2.58% 
SHCP 4 Internals\\In-depth interview transcriptions 8 14.16% 
SHCP 5 Internals\\In-depth interview transcriptions 1 1.61% 
SHCP 5-2 Internals\\In-depth interview transcriptions 1 0.42% 
SHCP 6(2p) Internals\\In-depth interview transcriptions 3 1.76% 
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SHCP 7 Internals\\In-depth interview transcriptions 11 8.97% 
SHCP 7-2(6p) Internals\\In-depth interview transcriptions 9 5.97% 
SHCP 8(2p) Internals\\In-depth interview transcriptions 4 5.69% 
SHCP 8-2 Internals\\In-depth interview transcriptions 8 13.84% 
SHCP 9 Internals\\In-depth interview transcriptions 7 6.56% 
 POSITIVE 

Name In Folder References Coverage 
SHCP 8(2p) Internals\\In-depth interview transcriptions 1 1.18% 
SHCP 6(2p) Internals\\In-depth interview transcriptions 2 1.28% 
SHCP 10 Internals\\In-depth interview transcriptions 1 1.44% 
SHCP 5 Internals\\In-depth interview transcriptions 1 1.59% 
SHCP 7 Internals\\In-depth interview transcriptions 3 2.62% 
SHCP 7-2(6p) Internals\\In-depth interview transcriptions 5 2.74% 
SHCP 1 Internals\\In-depth interview transcriptions 2 2.94% 
SHCP 9 Internals\\In-depth interview transcriptions 4 3.84% 
SHCP 8-2 Internals\\In-depth interview transcriptions 3 5.17% 
SHCP 4 Internals\\In-depth interview transcriptions 3 5.73% 

NEGATIVE 
Name In Folder References Coverage

SHCP 1 Internals\\In-depth interview transcriptions 4 4.48% 
SHCP 10 Internals\\In-depth interview transcriptions 3 4.67% 
SHCP 2-2 Internals\\In-depth interview transcriptions 1 2.56% 
SHCP 4 Internals\\In-depth interview transcriptions 5 8.40% 
SHCP 5-2 Internals\\In-depth interview transcriptions 1 0.41% 
SHCP 6(2p) Internals\\In-depth interview transcriptions 2 1.28% 
SHCP 7 Internals\\In-depth interview transcriptions 8 6.35% 
SHCP 7-2(6p) Internals\\In-depth interview transcriptions 4 3.20% 
SHCP 8(2p) Internals\\In-depth interview transcriptions 3 4.48% 
SHCP 8-2 Internals\\In-depth interview transcriptions 5 8.63% 
SHCP 9 Internals\\In-depth interview transcriptions 3 2.70% 
 

CODED INFORMATION 
POSITIVE 

<Internals\\In-depth interview transcriptions\\SHCP 1> - § 2 references coded  [2.94% Coverage] 
Reference 1 - 1.30% Coverage 
purchasing of personal protective equipment is decided by the administrators of the hospital according to the requirements of staff (some from the 
General Practitioner Group: GP) and the restrictions of the hospital annual budget. 

Reference 2 - 1.64% Coverage 
the hospital has made an effort to reduce and eliminate such preventable events by purchasing standard sharps containers for location in  some 
units. More over, t he IC  has emphasized on th e techniques and procedures used while w orking with inf ectious was te rathe r t han the co st of 
equipment.  

<Internals\\In-depth interview transcriptions\\SHCP 10> - § 1 reference coded  [1.44% Coverage] 
Reference 1 - 1.44% Coverage 
In my view from my work as a nurse for 28 years, I appreciate the current system. For example, for the syringes, needles and blades that we had to 
boil/autoclave in the past, right now we use disposable tools which are very easy to work with and discard. 

<Internals\\In-depth interview transcriptions\\SHCP 4> - § 3 references coded  [5.73% Coverage] 
Reference 1 - 1.05% Coverage 
 The hospital accepted the evaluation from the IC of the main hospital last week and we must also do our best to maintain the management quality 
of the hospital. 

Reference 2 - 1.99% Coverage 
The most important reason for choosing disposable equipment is occupational safety and also convenience of use and the fact that there is no need 
to clean it which is a risky process. Moreover, the disposable equipment is very easy to find in a medical equipment shop in which various types 
are available.  

Reference 3 - 2.69% Coverage 
the strength points of the organization which lead to success in infectious waste management? 
Participant: T he hospital regards inf ectious wast e management, a s i mportant a crucial p art of  responsibilities in which the health and  
environmental safety of the nearby community is the f irst priority. In addition , we f ocus on education and tr aining, not only of service staff but 
administrators and committees as well. 

<Internals\\In-depth interview transcriptions\\SHCP 5> - § 1 reference coded  [1.59% Coverage] 
Reference 1 - 1.59% Coverage 
The committees usually measure the system every 2 months after which the conclusions are reported to administrators at a hospit al meeting; the 
plan could be improved within this process. 
 
<Internals\\In-depth interview transcriptions\\SHCP 6(2p)> - § 2 references coded  [1.28% Coverage] 
Reference 1 - 0.79% Coverage 
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From my personal perception, supervisory agencies and executive directors have regulated wide principles, rules and standards which workers can 
easily adapt for use in each context of health services and operations.  

Reference 2 - 0.49% Coverage 
The policies generally indicate the overall image of the management in relation to the quality of the nearby community environment. 

<Internals\\In-depth interview transcriptions\\SHCP 7> - § 3 references coded  [2.62% Coverage] 
Reference 1 - 0.82% Coverage 
Administrators hav e stressed  the health safety  of all workers especiall y the waste car riers, unskilled and poorly  educated staf f. T hey l ack 
awareness of how dangerous infectious waste is. 

Reference 2 - 1.21% Coverage 
Hospitals have chosen to use costly (standard) containers which need to be redesigned, as you said. I assume that the preliminary aims are to have 
an efficient device for medical waste segregation and also to lower the number of sharps injuries of the participants involved. 

Reference 3 - 0.59% Coverage 
 The knowledge and understanding of the participants involved as I told you before, is the first thing that we have tried to improve. 
 
<Internals\\In-depth interview transcriptions\\SHCP 7-2(6p)> - § 5 references coded  [2.74% Coverage] 
Reference 1 - 0.57% Coverage 
The ho spital a nnounced an d arranged a ge neral test for c ontestants. T hen, w e provid ed education and orientation pro grams which includes 
practical tests for persons who passed. 

Reference 2 - 0.64% Coverage 
we did not accept persons who passed the questionnaire test but could not pass the practical test. If they can pass and we find out later we just do 
not give them a new contract for the next year.  

Reference 3 - 0.58% Coverage 
 The government gives us a huge amount of money and then hospital board allocates that money to each sub-system based on suitability and what 
we are going to focus on each year. 

Reference 4 - 0.56% Coverage 
Staff can report a requirement by filling in a supply form which needs approval from their supervisors. The form is delivered to the main supply 
division to make a purchase. 

Reference 5 - 0.39% Coverage 
If the case is related to our staff, we will call that person directly to discuss the matter. This is better and faster. 

<Internals\\In-depth interview transcriptions\\SHCP 8(2p)> - § 1 reference coded  [1.18% Coverage] 
Reference 1 - 1.18% Coverage 
I am confident that the hospital ad ministrators will ag ree to the use of recycled sharp containers as long as they  do no t get any orders from the 
MoPH.  

<Internals\\In-depth interview transcriptions\\SHCP 8-2> - § 3 references coded  [5.17% Coverage] 
Reference 1 - 1.93% Coverage 
Why did you choose to study for a master’s degree? 
Participant: It is because I want to improve my knowledge and it might be an advantage in the future when the Ministry reorganizes the structure 
of the organization.  

Reference 2 - 1.61% Coverage 
the federal government gives some money to the main hospital and some to the HPH directly. The HPH has to organize the money as efficiently 
as possible to cover all the expenditure.  

Reference 3 - 1.62% Coverage 
Public health off icers can do the same job as nurses when they go outside. We are able to diagnose basic symptoms of diseases, give injections, 
perform tooth extractions, and fillings 

<Internals\\In-depth interview transcriptions\\SHCP 9> - § 4 references coded  [3.84% Coverage] 
Reference 1 - 1.16% Coverage 
Waste data  collection inc ludes information about par ticipants’ behavior (staff, patients, and re latives), the most popu lar areas for dropping off 
waste, how staff can be involved, enhancements in the waste management of each department. As a result, we have some findings which provide 
very good information. 

Reference 2 - 0.98% Coverage 
Aside from the needle stick injuries, the red box is quite expensive. Do you have other support in order to induce the hospital to decide easily to 
purchase red boxes? 
Participant: I think that concern for the safety factor of our staff is the first priority. 

Reference 3 - 0.76% Coverage 
the regulations and standards of the MoPH? Are you satisfied and do you have any recommendations? 
Participant: Actually, all the methods and processes of the MoPH are quite easy to follow and work with. 
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Reference 4 - 0.94% Coverage 
I do not want a big  work team but I want a team that ca n make decisions and launch our work in  the h ospital co mmunity. The team sh ould 
combine 2-3 administrators or powerful persons from inside or outside the hospital and follow our work intensively. 

NEGATIVE 
<Internals\\In-depth interview transcriptions\\SHCP 1> - § 4 references coded  [4.48% Coverage] 
Reference 1 - 0.37% Coverage 
the number of staff is based on the number of people in the area. 
 
Reference 2 - 1.73% Coverage 
I think it is not appropriate to have other people outside the hospital join in and provide suggestions to our complicated management. On the other 
hand, we can list en to  their criticisms or th eir needs in  other  ways such as  b y u sing opinion boxes that ca n subsequ ently be u sed in the 
development of a plan. 

Reference 3 - 0.65% Coverage 
hospitals should be informed of the standard for containers, vehicles, and packaging applicable in each area should. 
 
Reference 4 - 1.72% Coverage 
how you can measure their effectiveness?  
Participant: We do not exactly have a systematic evaluation of the effectiveness but the IC or the responsible persons involved can anticipate the 
satisfaction levels or the effectiveness from information reported or research reports within the establishment.  
 
<Internals\\In-depth interview transcriptions\\SHCP 10> - § 3 references coded  [4.67% Coverage] 
Reference 1 - 1.28% Coverage 
all the hospital systems should have a  responsible person. On the other hand, we cannot do that because of  the restricted budgets and revenue 
which means that most of the money is spent on the health services of the hospital. 

Reference 2 - 2.32% Coverage 
 the main weakness that you would want to correct first? 
Participant 1: (Laughing) I think governmental regula tions. The re a re many things tha t we w ant to do b ut c an’t. For example, the  hos pital 
buildings are very old and we want new buildings in o rder to re spond to various needs of the health care services. The buildings still cannot be 
constructed although the governmental budget was approved 2 years ago.  

Reference 3 - 1.07% Coverage 
I prefer to use red boxes. This is not because I do not want to use paracetamol boxes but because the factory has stopped producing it. Today, the 
medicines are packed in plastic envelopes.  

<Internals\\In-depth interview transcriptions\\SHCP 2-2> - § 1 reference coded  [2.56% Coverage] 
Reference 1 - 2.56% Coverage 
Actually, we do n ot have a real plan to improve our facilities. It  depends on the f inancial arrangements o f the hospital, ci rcumstances such as 
public requirements, and or the management policies that the administrators intentionally want to improve for each aspect.  

<Internals\\In-depth interview transcriptions\\SHCP 4> - § 5 references coded  [8.40% Coverage] 
Reference 1 - 1.45% Coverage 
there some differences such as additional policies, however, the main organizational s tructure, the nu mber of staff, and facilities did not cha nge. 
Therefore, the PCA is a more appropriate standard for the HPH than the HA.  

Reference 2 - 1.22% Coverage 
Does your hospital have it own IWM guidelines? 
Participant: There is no manual; however we use the same instructions legislated by the MoPH and also the guidelines from the main hospital. 

Reference 3 - 2.10% Coverage 
 your hospital have an infectious waste management plan or a development plan? 
Participant: I am not sure whether it is a plan or not. We just do our work as routine jobs in agreement with hospital policies. Also, staff have to 
be concerned about the effects of the infectious waste on the nearby community and environment. 

Reference 4 - 1.66% Coverage 
Commonly used products and equipment can be categorized into 2 groups related to the original sources; the first is supplied items from the host 
hospital, and the second is from our purchasing decision which is a small portion comparing to the first type.  

Reference 5 - 1.97% Coverage 
 It is inevitable that it is  not only the infectious waste management knowledge that was not advanced in the past, but also the  supporting facilities 
and en couragement fr om lo cal an d federal government were n ot adequate. This led to in efficiency in  in fectious waste management but it is 
improving now. 

<Internals\\In-depth interview transcriptions\\SHCP 5-2> - § 1 reference coded  [0.41% Coverage] 
Reference 1 - 0.41% Coverage 
 It is personal awareness that we cannot control. 

<Internals\\In-depth interview transcriptions\\SHCP 6(2p)> - § 2 references coded  [1.28% Coverage] 
Reference 1 - 0.81% Coverage 
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We do not exactly hav e public participation or public h earings but the ho spital is able to respond to peop le’s needs by  using opinion boxes. All 
comments will be included in the development of the health care waste plan.  

Reference 2 - 0.47% Coverage 
With respect to infectious waste management, the HA is concerned with the overall view of the management system, not the detail.  

<Internals\\In-depth interview transcriptions\\SHCP 7> - § 8 references coded  [6.35% Coverage] 
Reference 1 - 1.01% Coverage 
During the earlier period, the MoPH was not so concerned about the relationships and effects of each part of the country’s whole health structure. 
Health service units had to work under the restrictions of the Ministry’s vision. 

Reference 2 - 0.86% Coverage 
In the hospital building types designed by the MoPH, 30-40 years ago, the trend of environmental conservation and occupational health safety was 
not important, they from a quality point of view.  

Reference 3 - 0.75% Coverage 
Due to the vision of the Ministry, the health development plan was not well organized leading to a lack of appropriate implementation, supporting 
programs and training. 

Reference 4 - 1.51% Coverage 
Previously, from the point of vie w of  ho spital dire ctors, environmental management outs ide the pre mises may n ot be one  of the ir d irect 
responsibilities; as a result, most hospitals failed the assessment on environmental aspects. Thus, the Department of Health hardly tried to change 
the perspectives and attitudes of the participants involved. 

Reference 5 - 0.61% Coverage 
the organizational structure and operational system of the establishment might not be 100% correctly managed according to several factors.  

Reference 6 - 0.26% Coverage 
I am a little bit dissatisfied with some systems of the MoPH 

Reference 7 - 0.51% Coverage 
the indicators that the HA uses to evaluate the performance of healthcare establishments still need to be improved. 

Reference 8 - 0.84% Coverage 
The syste m will be developed as  efficiently as it should, according to  the real con text. Senior executive direct ors may have competencies; 
however their responsibilities always impede them.  

<Internals\\In-depth interview transcriptions\\SHCP 7-2(6p)> - § 4 references coded  [3.20% Coverage] 
Reference 1 - 0.92% Coverage 
We already conducted general information that may influence the development of the IWMS or plan but it i s still just the initial period. We still 
need information from medical practitioners and all levels of staff in order to reflect the correct information and operating procedures. 

Reference 2 - 0.76% Coverage 
It is now the responsibility of the Community medicine section. In my opinion, this responsibility should go back to the management department 
and then participant number 4 will be responsible for the relevant information and analysis. 

Reference 3 - 0.95% Coverage 
 according to o ur policies we  wanted to be a  model leader in  en vironmental health  for all hospitals in area s includ ing toilets, wa ter systems, 
infectious wa ste and waste banks . All these are an additional work load f or ou r staff even thou gh the y alr eady have th eir own d irect 
responsibilities. 

Reference 4 - 0.56% Coverage 
everyone wants to use standard containers or standard infectious waste handling products but we do not have enough money. Therefore, the Thai 
standard is good enough for me. 

<Internals\\In-depth interview transcriptions\\SHCP 8(2p)> - § 3 references coded  [4.48% Coverage] 
Reference 1 - 1.31% Coverage 
 I a m quite satisfied with what the  hospital has done  within the scarce resources, a lbeit the recycled boxes  do not ha ve properly cap ability to  
handle the sharp waste.  

Reference 2 - 1.59% Coverage 
Although we can offer requirements to the main hospital, it depends on several factors such as the annual health budget, the points of view of the 
directors, and maybe also the skills of the practitioners. 

Reference 3 - 1.58% Coverage 
We used to purchase the sharp boxes, however the hospital couldn’t afford the boxes any longer after the boxes ran out – thus the requirement has 
had to be withdrawn from the development plan since then. 

<Internals\\In-depth interview transcriptions\\SHCP 8-2> - § 5 references coded  [8.63% Coverage] 
Reference 1 - 2.35% Coverage 
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I finished a master’s degree by myself and it does  not even have an effect on my salary. The Ministry also does not have an incentive for higher 
level again. On the other hand, a tertiary educated, professional level of nurse will get approximately 5,000 Baht more. 

Reference 2 - 1.10% Coverage 
The MoPH might not be well organized because it combines several disciplines such as medical doctor, nurse, pharmacist, etc. 

Reference 3 - 1.48% Coverage 
Medical doctors get a very high rate just for the salary, not including other financial incentives such as OT (1,200 Baht per night), accommodation 
and specialization. 

Reference 4 - 2.52% Coverage 
 the standard sharps boxes (available in the Thai medical-industry) were used in the HPH but we stopped ordering them because of the price and 
we found that the potential of the new tools differed from those we used previously, recycled boxes such as those for a gallon laundry liquid 

Reference 5 - 1.19% Coverage 
Workers are assigned more responsibilities according to the goals of the Ministry but there is no improvement in the numbers of staff. 

<Internals\\In-depth interview transcriptions\\SHCP 9> - § 3 references coded  [2.70% Coverage] 
Reference 1 - 1.01% Coverage 
The decision making committee responds on analysis of all risks of operations from ENV and others, and then offers suggestions and solutions to 
them according to suitability. The processes of making decisions and analysis are very slow and are not actually responsive. 

Reference 2 - 0.89% Coverage 
Violations, accidents or problems found are reported to the committees, such as fixed reports. No action results. People who reported the problems 
began to feel familiar with the ineffective system and thought that reporting was useless.  

Reference 3 - 0.80% Coverage 
We have  purchased red boxes (sharps in fectious waste containers – standard types for 200  needles) for some i mportant areas. The rest of the 
service units still use the normal tools e.g. plastic medicine bottles.  
 

 
CONSTITUENT VARIABLE: (5) COST ANALYSIS 

Name In Folder References Coverage
SHCP 1 Internals\\In-depth interview transcriptions 7 7.47% 
SHCP 10 Internals\\In-depth interview transcriptions 6 5.79% 
SHCP 2 Internals\\In-depth interview transcriptions 4 7.40% 
SHCP 2-2 Internals\\In-depth interview transcriptions 4 11.56% 
SHCP 3 Internals\\In-depth interview transcriptions 3 7.90% 
SHCP 4 Internals\\In-depth interview transcriptions 2 2.64% 
SHCP 5 Internals\\In-depth interview transcriptions 5 12.89% 
SHCP 5-2 Internals\\In-depth interview transcriptions 5 13.66% 
SHCP 6(2p) Internals\\In-depth interview transcriptions 10 9.82% 
SHCP 7 Internals\\In-depth interview transcriptions 3 2.80% 
SHCP 7-2(6p) Internals\\In-depth interview transcriptions 8 5.04% 
SHCP 8(2p) Internals\\In-depth interview transcriptions 6 13.22% 
SHCP 8-2 Internals\\In-depth interview transcriptions 9 16.97% 
SHCP 9 Internals\\In-depth interview transcriptions 3 2.84% 
 POSITIVE 

Name In Folder References Coverage 
SHCP 1 Internals\\In-depth interview transcriptions 6 5.81% 
SHCP 10 Internals\\In-depth interview transcriptions 1 0.57% 
SHCP 2 Internals\\In-depth interview transcriptions 1 0.95% 
SHCP 2-2 Internals\\In-depth interview transcriptions 2 6.31% 
SHCP 3 Internals\\In-depth interview transcriptions 1 3.05% 
SHCP 5 Internals\\In-depth interview transcriptions 2 4.61% 
SHCP 5-2 Internals\\In-depth interview transcriptions 1 1.83% 
SHCP 6(2p) Internals\\In-depth interview transcriptions 1 1.45% 
SHCP 7 Internals\\In-depth interview transcriptions 1 1.21% 
SHCP 7-2(6p) Internals\\In-depth interview transcriptions 6 3.53% 
SHCP 8(2p) Internals\\In-depth interview transcriptions 1 2.92% 
SHCP 8-2 Internals\\In-depth interview transcriptions 2 4.57% 
SHCP 9 Internals\\In-depth interview transcriptions 1 0.98% 
 NEGATIVE 

Name In Folder References Coverage
SHCP 1 Internals\\In-depth interview transcriptions 1 1.64% 
SHCP 10 Internals\\In-depth interview transcriptions 5 5.20% 
SHCP 2 Internals\\In-depth interview transcriptions 3 6.44% 
SHCP 2-2 Internals\\In-depth interview transcriptions 3 6.37% 
SHCP 3 Internals\\In-depth interview transcriptions 1 3.32% 
SHCP 4 Internals\\In-depth interview transcriptions 2 2.64% 
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SHCP 5 Internals\\In-depth interview transcriptions 3 8.22% 
SHCP 5-2 Internals\\In-depth interview transcriptions 4 11.78% 
SHCP 6(2p) Internals\\In-depth interview transcriptions 10 8.33% 
SHCP 7 Internals\\In-depth interview transcriptions 1 0.91% 
SHCP 7-2(6p) Internals\\In-depth interview transcriptions 2 1.46% 
SHCP 8(2p) Internals\\In-depth interview transcriptions 5 10.27% 
SHCP 8-2 Internals\\In-depth interview transcriptions 7 12.37% 
SHCP 9 Internals\\In-depth interview transcriptions 2 1.86% 
 

CODED INFORMATION 
POSITIVE 

<Internals\\In-depth interview transcriptions\\SHCP 1> - § 6 references coded  [5.81% Coverage] 
Reference 1 - 0.75% Coverage 
Infectious waste disposal procedures were analyzed and it was decided to cooperate with an out-source company starting from last year 
 
Reference 2 - 0.45% Coverage 
Used products and equipment, we purchase according to the requirements of staff. 
 
Reference 3 - 1.04% Coverage 
our hospital is located in a forest area. We only trim the trees and keeps the area looking clean. We spend just 100,000 Thai Baht (approximate 
3,300 AUD) on the annual maintenance.  
 
Reference 4 - 0.92% Coverage 
And the Medical Engineering Institution (MEI) of Khon Kaen University is encouraging the use of medical technologies and knowledge for all 
hospitals in the region. 

Reference 5 - 1.35% Coverage 
In the context of scarce resources, the commonly used infectious waste handling products are satisfactory and acceptable according to the standard 
procedures of the hospital. They protect practitioners and minimize the risks of infection.  

Reference 6 - 1.30% Coverage 
purchasing of personal protective equipment is decided by the administrators of the hospital according to the requirements of staff (some from the 
General Practitioner Group: GP) and the restrictions of the hospital annual budget. 

<Internals\\In-depth interview transcriptions\\SHCP 10> - § 1 reference coded  [0.57% Coverage] 
Reference 1 - 0.57% Coverage 
 we decided to hire a private contractor to support our system after comparing all the possibilities. 

<Internals\\In-depth interview transcriptions\\SHCP 2> - § 1 reference coded  [0.95% Coverage] 
Reference 1 - 0.95% Coverage 
We have, hospital provided masks, gloves, boots, etc, according to the Ministry standard. 

<Internals\\In-depth interview transcriptions\\SHCP 2-2> - § 2 references coded  [6.31% Coverage] 
Reference 1 - 4.62% Coverage 
 think expenditure on disposal operation is more worthwhile than hiring a private company? 
Participant: It see ms worthwhile to me, although th e ho spital has  to pay f or approxi mately 200 liters  of petrol per m onth as well as other  
equipment such a s personal protection f or th e colle ctor w ho works  with the incinerator. If we co mpare this to the protectio n of the nearb y 
environment and health of the people in the community, it is better that we destroy all the waste by ourselves  

Reference 2 - 1.69% Coverage 
administrators de cided to us e s tandard s harps in fectious w aste c ontainers (around 40 -60 boxes  per month) to i mprove th e qualit y o f the 
occupational safety of staff and others. 

<Internals\\In-depth interview transcriptions\\SHCP 3> - § 1 reference coded  [3.05% Coverage] 
Reference 1 - 3.05% Coverage 
Around 12,000 Baht per month. The hospital has produced approximately 1000 kilograms of infectious waste per month, the quantity is too much 
for the incinerator to be able to el iminate efficiently within a suitable time. Therefore, the administrators have to de cide what the most suitable 
solution is according to several strict conditions such as expenditure and time.  

 
<Internals\\In-depth interview transcriptions\\SHCP 5> - § 2 references coded  [4.61% Coverage] 
Reference 1 - 2.46% Coverage 
 the ad ministrators decided to us e an o utsider to res pond on i nfectious w aste dis posal, we  did it by  ourselves with the MoPH’s model o f 
incinerator. We realized that we could not cope with the residuals after the processes, toxic ash and toxic fumes, and especially the maintenance 
cost. 

Reference 2 - 2.16% Coverage 
The outsider offered a cost of 12 Baht per kilogram while the hospital expenditure was more than 20 Baht per kilogram – hence, 3 years ago the 
Hospital made a decision based on all the earlier mentioned conditions. The expenditure is more reasonable. 

<Internals\\In-depth interview transcriptions\\SHCP 5-2> - § 1 reference coded  [1.83% Coverage] 
Reference 1 - 1.83% Coverage 
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We have found this sometimes, therefore, in order to prevent this sort of occurrence and to protect our staff and patients from needle stick injuries; 
we have purchased standard sharps containers specifically for needles. 

<Internals\\In-depth interview transcriptions\\SHCP 6(2p)> - § 1 reference coded  [1.45% Coverage] 
Reference 1 - 1.45% Coverage 
The hospital has tried to operate the incinerator; as a result, we received complaints from the community because of the smell and dust. Therefore, 
a priva te c ompany i s on e of  the best solutions, not on ly is  the expe nditure c heaper pe r kilog ram o f disposal, bu t it i s conveni ent a nd 
environmentally aesthetic as well. I think nearly 100% of the hospitals have stopped using their incinerators. 

<Internals\\In-depth interview transcriptions\\SHCP 7> - § 1 reference coded  [1.21% Coverage] 
Reference 1 - 1.21% Coverage 
Hospitals have chosen to use costly (standard) containers which need to be redesigned, as you said. I assume that the preliminary aims are to have 
an efficient device for medical waste segregation and also to lower the number of sharps injuries of the participants involved. 

<Internals\\In-depth interview transcriptions\\SHCP 7-2(6p)> - § 6 references coded  [3.53% Coverage] 
Reference 1 - 0.64% Coverage 
The hospital has provided s tandard red containers for infectious waste in each storage area. The containers will be moved to a  dedicated trolley 
which is very expensive, approximately 100,000 Baht. 

Reference 2 - 0.60% Coverage 
In the case o f some devices not bei ng in a good condition for use, those dev ices will be sent to repair o r maintenance. Responding on all t he 
requirements depends on the hospital budget. 

Reference 3 - 0.57% Coverage 
The government gives us a huge amount of money and then hospital board allocates that money to each sub-system based on suitability and what 
we are going to focus on each year. 

Reference 4 - 0.59% Coverage 
Money is transferred to each strategy which has responsible persons. The responsible people present projects to the hospital board in order to ask 
for permission to use that money. 

Reference 5 - 0.57% Coverage 
the infectious waste containers or sharps containers are made from discarded materials such as plastic water bottles. 
Participant 5: The main reason is to save service costs. 

Reference 6 - 0.56% Coverage 
Staff can report a requirement by filling in a supply form which needs approval from their supervisors. The form is delivered to the main supply 
division to make a purchase. 

<Internals\\In-depth interview transcriptions\\SHCP 8(2p)> - § 1 reference coded  [2.92% Coverage] 
Reference 1 - 2.92% Coverage 
We focus on the practical procedures rather than the features of devices or expensive tools, as long as the sharp containers still have a needle grip 
– that is enough for us. Particularly, different practitioners have a personal style of hole-grip such as a cross, triangle, square or rectangle and the 
size of the hole-grip for 30 cc. and 50 cc. syringes are not different. 

<Internals\\In-depth interview transcriptions\\SHCP 8-2> - § 2 references coded  [4.57% Coverage] 
Reference 1 - 1.61% Coverage 
the federal government gives some money to the main hospital and some to the HPH directly. The HPH has to organize the money as efficiently 
as possible to cover all the expenditure.  

Reference 2 - 2.96% Coverage 
 the standard sharps boxes (available in the Thai medical-industry) were used in the HPH but we stopped ordering them because of the price and 
we found that the potential of the new tools differed from those we used previously, recycled boxes such as those for a gallon laundry liquid –plus 
the HPH can reduce the unnecessary expense. 

<Internals\\In-depth interview transcriptions\\SHCP 9> - § 1 reference coded  [0.98% Coverage] 
Reference 1 - 0.98% Coverage 
Aside from the needle stick injuries, the red box is quite expensive. Do you have other support in order to induce the hospital to decide easily to 
purchase red boxes? 
Participant: I think that concern for the safety factor of our staff is the first priority. 

NEGATIVE 
<Internals\\In-depth interview transcriptions\\SHCP 1> - § 1 reference coded  [1.64% Coverage] 
Reference 1 - 1.64% Coverage 
The IC meets regularly to discuss reported information and provides appropriate solutions and or action for staff or departments. Inevitably, some 
problems cannot be solved completely, for example, infectious waste storage which was built based on restrictions of both money and technology. 

<Internals\\In-depth interview transcriptions\\SHCP 10> - § 5 references coded  [5.20% Coverage] 
Reference 1 - 1.25% Coverage 
Due to the smoke pollution, we had already tried for some time. Moreover, we al so had other problems, such as th e workers who operated the 
incinerator, the increase in hospital waste, maintenance costs, and petrol costs.  
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Reference 2 - 0.83% Coverage 
We do not have a proper plan for infectious waste management. However, we do ha ve an annual plan for example purchasing plan and general 
routines.  

Reference 3 - 1.27% Coverage 
all the  hospital systems should have a  responsible person. On the other hand, we cannot do that because of  the restricted budgets and revenue 
which means that most of the money is spent on the health services of the hospital. 

Reference 4 - 0.87% Coverage 
the demand for paracetamol bottles and other recycled bottles was high and the medical supply department was not able to support all the service 
stations.  

Reference 5 - 0.98% Coverage 
The satisfaction level with the wh ite boxes was not too  high. From an observation survey, the red boxes are more popular than the white and the 
demand for them is increasing. 

<Internals\\In-depth interview transcriptions\\SHCP 2> - § 3 references coded  [6.44% Coverage] 
Reference 1 - 2.34% Coverage 
we cannot operate the in cinerator o n a rainy day or there may be oth er re asons, therefore the h ospital has  rented a nea rby area, Khon Kaen 
municipality to take the waste as 16 Baht per kilogram (approximately 0.50 AUD).  

Reference 2 - 1.81% Coverage 
We can co mpletely con trol the quality of our work. Af ter calculating all th e ex penditures, we know  that it is not good f or o ur financial 
management but we have no option. 

Reference 3 - 2.29% Coverage 
Head of the hospital does not tru st the management of outsource companies, although it is very expensive compared to hiring the  outsiders-it is 
worthwhile if we think about the environment and the nearby community. 

<Internals\\In-depth interview transcriptions\\SHCP 2-2> - § 3 references coded  [6.37% Coverage] 
Reference 1 - 1.17% Coverage 
apparently, private companies does not seem to have high standard as publicized in the media. It is definitely worthwhile. 

Reference 2 - 2.63% Coverage 
The hospital produces around 1,000 kilograms of infectious waste per year and spends money on other materials such as medical waste containers, 
sharps infectious waste containers (70 Baht per unit), red plastic bags, gloves, masks, etc to provide a proper safety for staffs. 

Reference 3 - 2.56% Coverage 
Actually, we do n ot have a real plan to improve our facilities. It  depends on the f inancial arrangements o f the hospital, circu mstances such as 
public requirements, and or the management policies that the administrators intentionally want to improve for each aspect.  

<Internals\\In-depth interview transcriptions\\SHCP 3> - § 1 reference coded  [3.32% Coverage] 
Reference 1 - 3.32% Coverage 
hospital administrators decide to purchase a standard sharps container which is costly equipment? 
Participant: W e want to r aise the management standards for in fectious was te an d also the s afety factors related to healthcare s taff. T hat is 
obvious. However, the increased cost has affected the overall annual figures – thus, some incidental expenditure such as extra pay or overtime will 
be reduced.  

<Internals\\In-depth interview transcriptions\\SHCP 4> - § 2 references coded  [2.64% Coverage] 
Reference 1 - 1.43% Coverage 
There are 10 people and 4 of them are key responsible persons on IWM, including; an IC nurse, a nurse aid, a janitor, and a nurse inspector who 
will record and report all information in a monthly meeting of the hospital.  

Reference 2 - 1.21% Coverage 
The host hospital not only administer HPHs but also sustain all medical materials including HPH’s annual budget in which ¼ of the expenditure is 
expended on infectious waste management.  

<Internals\\In-depth interview transcriptions\\SHCP 5> - § 3 references coded  [8.22% Coverage] 
Reference 1 - 3.31% Coverage 
Infectious waste management (thinking). In the  case of infectious waste management, the hospital cooperates with the municipality for general 
waste disposal, and has hired a private company (S. Reangroad Company) to take care of the infectious waste which is transported to the disposal 
site in Saraburi Province. They have contracts with all the health care establishments in this area. 

Reference 2 - 2.20% Coverage 
how many employees, unskilled staff are involved in the transportation of infectious waste inside the hospital site? 
Participant: We have a rotation of male staff, 5-6 persons, working in the building. Staff take general and infectious waste at 3 pm daily. 

Reference 3 - 2.71% Coverage 
a hospital which has a high incom e often hires specific officers such as an environmental engineer or an e pistemologist to improve the level of 
infectious waste management. Does the hospital have these kinds of positions?  
Participant: Apart from medical staff, there are just academicians in public health science. 
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<Internals\\In-depth interview transcriptions\\SHCP 5-2> - § 4 references coded  [11.78% Coverage] 
Reference 1 - 3.86% Coverage 
what do y ou think about the reuse of contaminated protective equipment such as rubber gloves and boots, even though they have been washed 
using disinfectant chemicals? 
Participant: I think there are still some risks. We cannot say that i s only because of the h ospital budget. For exam ple, we use  rubber gloves 3 
times a day, and each pair costs around 110 Baht. If we do not reuse them, the hospital has to take money from other operational systems for this 
issue. 

Reference 2 - 3.48% Coverage 
What type of contract doe the hospital have with these people, I mean the housemates or infectious waste handlers? 
Participant: It is an employee annual contract which can be classified into 2 type s, (1) a full-time employee contract which covers a 1-2 year 
period), and (2) a contemporary employee contract which covers a 6 month period. Note: th e period of the contact is a general regulation of the 
Thai government. 

Reference 3 - 1.26% Coverage 
Availability of the recycled containers is the main reason. We used to get medicine bottles easily from a medicine supply room but right now we 
cannot.  

Reference 4 - 3.18% Coverage 
Disposable gloves are not suitable for their tasks and also they are not impenetrable for sharps items. Actually, the hospital has also provided short 
and long gloves for them. The long gloves are very expensive and the operators have to decontaminate them and keep them in store properly after 
use. And we have selected disposable goggles which are cheap made from thin plastic film. 

<Internals\\In-depth interview transcriptions\\SHCP 6(2p)> - § 10 references coded  [8.33% Coverage] 
Reference 1 - 0.62% Coverage 
There are 5 people directly responsible, full-time operators, in the department including the Head of the department, the Public Health Officer, and 
4 unskilled staff.  

Reference 2 - 0.88% Coverage 
hospital administrators have any plans to eliminate infectious waste independently? 
Participant 1 (ENV): In accordance with the reasons mentioned, it is impossible. The hospital has a limited of area; therefore, landfill is no t an 
option. 

Reference 3 - 1.44% Coverage 
The most important thing that I am concerned about is placenta disposal. It is around 0.7–1 kilogram per child birth which costs the hospital a lot 
for ea ch disposal. The hospital should have a cesspit within the hospital boundaries which could significantly reduce the disposal expenditure 
otherwise it will increase other payments and there will be more responsibilities for participants.  

Reference 4 - 0.31% Coverage 
 Reprocessing or reuse of the devices can significantly reduce the capital invested.  

References 5-6 - 1.36% Coverage 
 Used sharp boxes are available just for lab-units. The hospital’s directors focus on the technical and practical procedures of safety practices rather 
than expensive devices. In order to provide the boxes for the in-patient department, the hospital will have to spend a huge amount of money which 
will have an impact on the annual budget and other expenses of hospital. 

Reference 7 - 1.27% Coverage 
The hospital incinerator was built in early 2007 (policy started in 1992) without any after-sales service or additional service from the contractor. 
There was just only basic training on how to operate and maintain it for representatives of  hospitals. If there were some technical problems or 
whatever, the hospital had to pay service fees itself. 

Reference 8 - 1.18% Coverage 
 a high-technology one chamber incinerator, capacity 25-50 kilograms, was built to replace the old one which cos t around 700,000-800,000 Baht 
(23,000-27,000 AUD). If the hospital wants to improve or rebuild it, it will cost the hospital not less than a million Baht without any support from 
the MoPH or local authorities. 

Reference 9 - 0.33% Coverage 
The hospital has tried to improve the system without occasionally and without incentives. 

Reference 10 - 0.95% Coverage 
if we get enough financial support to ha ve own incinerator with sufficient potential, we will be able to orga nize everything within the prem ise, 
plus we will be able to control the quality of the management from the originating point to the final destination.  

<Internals\\In-depth interview transcriptions\\SHCP 7> - § 1 reference coded  [0.91% Coverage] 
Reference 1 - 0.91% Coverage 
It is not a  problem to put more expenses into the a nnual purchasing plan but the reason why we did not do th at is because the containers are not 
well enough designed compared to using recycled plastic boxes 

<Internals\\In-depth interview transcriptions\\SHCP 7-2(6p)> - § 2 references coded  [1.46% Coverage] 
Reference 1 - 0.56% Coverage 
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everyone wants to use standard containers or standard infectious waste handling products but we do not have enough money. Therefore, the Thai 
standard is good enough for me. 

Reference 2 - 0.89% Coverage 
the hospital location is surrounded by the community. Moreover, the oper ation and maintenance costs of the incinerator are very high. It  is not 
only the smoke and dust from combustion but also the hospital has to eliminate residual and toxic ash after the disposal processes. 

<Internals\\In-depth interview transcriptions\\SHCP 8(2p)> - § 5 references coded  [10.27% Coverage] 
Reference 1 - 2.13% Coverage 
IC Staff i s the m ain responsible person; he  i s employed as a n a nnual contra ct as ge neral off icer, a person who did not finish in the f ield of  
environmental science or public health, a person who just passed training and a seminar pertaining to the infection control program. 

Reference 2 - 1.41% Coverage 
Due to the size and financial status of the HPH, it is possible to have staff with qualifications various, therefore one practitioner will be assigned 
more than one responsibility.  

Reference 3 - 1.59% Coverage 
Although we can offer requirements to the main hospital, it depends on several factors such as the annual health budget, the points of view of the 
directors, and maybe also the skills of the practitioners. 

Reference 4 - 1.58% Coverage 
We used to purchase the sharp boxes, however the hospital couldn’t afford the boxes any longer after the boxes ran out – thus the requirement has 
had to be withdrawn from the development plan since then. 

Reference 5 - 3.56% Coverage 
It is very expensive and not suitable for all sizes of health care providers, especially community or city hospitals. A hospital size 30 – 60 beds , a 
community hospital, has a huge number of patients per day, inc luding in-patients and out -patients. The capacity o f each sharp box, ¾  box, is  
around 200 needles. Considering the nu mber of patients per day, the hos pital might have to provide supplies for each medical service station at 
least one box per day.  

<Internals\\In-depth interview transcriptions\\SHCP 8-2> - § 7 references coded  [12.37% Coverage] 
Reference 1 - 2.35% Coverage 
I finished a master’s degree by myself and it does  not even have an effect on my salary. The Ministry also does not have an incentive for higher 
level again. On the other hand, a tertiary educated, professional level of nurse will get approximately 5,000 Baht more. 

Reference 2 - 1.59% Coverage 
we do not have the authority to conclude an agreement with the private company by ourselves and it is obvious that the disposal fee is part of their 
income (20 Baht per kilogram). 

Reference 3 - 1.44% Coverage 
the financial incentive for staff in local areas is very small. If you are asking me about the possibility of getting more money, I can tell you it is 
impossible. 

Reference 4 - 1.19% Coverage 
Workers are assigned more responsibilities according to the goals of the Ministry but there is no improvement in the numbers of staff. 

Reference 5 - 1.45% Coverage 
There are n ow approximately 7,000 people  in o ur a rea cove rage. There should be 8  pro fessional staff not 4 staff and this do es n ot inc lude 
administration officers. 

Reference 6 - 2.19% Coverage 
HPHs will be able to hire more staff using their allocated annual budget which is not very much to cover all expenditure. Financial management 
includes salaries, OT, supply purchasing, maintenance costs of the entire system of the HPH, and etc.  

Reference 7 - 2.17% Coverage 
The Ministry and also the NHSO (National Health Sec urity Office) have set a high go al for the HPH, but in the opp osite direction, a very small 
amount of financial support is arranged compared with the size of the population and the coverage area 

<Internals\\In-depth interview transcriptions\\SHCP 9> - § 2 references coded  [1.86% Coverage] 
Reference 1 - 1.06% Coverage 
Hospital location is surrounded by the community, schools, and markets. We have complaints about the air pollution in the area which is true: (2) 
the high maintenance cost. And (3) the hospital was thinking about how to dispose of the toxic ash, residue, and dust from the combustion 

Reference 2 - 0.80% Coverage 
We have  purchased red boxes (sharps in fectious waste containers – standard types for 200  needles) for some i mportant areas. The rest of the 
service units still use the normal tools e.g. plastic medicine bottles.  
 
 
CONSTITUENT VARIABLE: (6) AREAS COVERAGE 

Name In Folder References Coverage 
SHCP 1 Internals\\In-depth interview transcriptions 10 12.25% 
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SHCP 10 Internals\\In-depth interview transcriptions 2 3.17% 
SHCP 2 Internals\\In-depth interview transcriptions 5 9.77% 
SHCP 2-2 Internals\\In-depth interview transcriptions 1 5.81% 
SHCP 3 Internals\\In-depth interview transcriptions 1 4.57% 
SHCP 4 Internals\\In-depth interview transcriptions 3 5.11% 
SHCP 5 Internals\\In-depth interview transcriptions 4 8.52% 
SHCP 5-2 Internals\\In-depth interview transcriptions 1 1.09% 
SHCP 6(2p) Internals\\In-depth interview transcriptions 7 9.22% 
SHCP 7 Internals\\In-depth interview transcriptions 9 11.91% 
SHCP 7-2(6p) Internals\\In-depth interview transcriptions 1 0.89% 
SHCP 8-2 Internals\\In-depth interview transcriptions 4 7.58% 
SHCP 9 Internals\\In-depth interview transcriptions 4 4.55% 
 POSITIVE 

Name In Folder References Coverage
SHCP 1 Internals\\In-depth interview transcriptions 6 6.27% 
SHCP 10 Internals\\In-depth interview transcriptions 1 1.93% 
SHCP 2 Internals\\In-depth interview transcriptions 2 4.10% 
SHCP 2-2 Internals\\In-depth interview transcriptions 1 5.81% 
SHCP 3 Internals\\In-depth interview transcriptions 2 4.57% 
SHCP 4 Internals\\In-depth interview transcriptions 2 3.87% 
SHCP 5-2 Internals\\In-depth interview transcriptions 1 1.07% 
SHCP 6(2p) Internals\\In-depth interview transcriptions 1 0.75% 
SHCP 7 Internals\\In-depth interview transcriptions 1 1.57% 
SHCP 8-2 Internals\\In-depth interview transcriptions 1 2.26% 
SHCP 9 Internals\\In-depth interview transcriptions 2 1.48% 
 NEGATIVE 

Name In Folder References Coverage 
SHCP 1 Internals\\In-depth interview transcriptions 4 5.96% 
SHCP 10 Internals\\In-depth interview transcriptions 1 1.25% 
SHCP 2 Internals\\In-depth interview transcriptions 2 4.10% 
SHCP 4 Internals\\In-depth interview transcriptions 1 1.22% 
SHCP 5 Internals\\In-depth interview transcriptions 3 7.62% 
SHCP 6(2p) Internals\\In-depth interview transcriptions 7 8.47% 
SHCP 7 Internals\\In-depth interview transcriptions 8 10.32% 
SHCP 7-2(6p) Internals\\In-depth interview transcriptions 1 0.89% 
SHCP 8-2 Internals\\In-depth interview transcriptions 3 5.30% 
SHCP 9 Internals\\In-depth interview transcriptions 2 3.07% 
 

CODED INFORMATION 
POSITIVE 

<Internals\\In-depth interview transcriptions\\SHCP 1> - § 6 references coded  [6.27% Coverage] 
Reference 1 - 0.75% Coverage 
Infectious waste disposal procedures were analyzed and it was decided to cooperate with an out-source company starting from last year 
 
Reference 2 - 1.04% Coverage 
our hospital is located in a forest area. We only trim the trees and keeps the area looking clean. We spend just 100,000 Thai Baht (approximate 
3,300 AUD) on the annual maintenance.  
 
Reference 3 - 1.51% Coverage 
the IC is directly responsible for the program and the safety of hospital staff, while the ENV is responsible for the physical environment, including 
the hospital landscape, the water treatment system, the incinerator, infectious waste storage, and the land fill area. 
 
Reference 4 - 1.37% Coverage 
Public health volunteers working under the MoPH are obviously helping us to communicate with people in the area. And we also have a banner in 
front of the hospital (commonly used way of the hospital announcing the performance of management). 

Reference 5 - 0.92% Coverage 
And the Medical Engineering Institution (MEI) of Khon Kaen University is encouraging the use of medical technologies and knowledge for all 
hospitals in the region. 

Reference 6 - 0.67% Coverage 
We also have a buffer line of trees to prevent us having to look at the site and to improve the hospital environment. 
 
<Internals\\In-depth interview transcriptions\\SHCP 10> - § 1 reference coded  [1.93% Coverage] 
Reference 1 - 1.93% Coverage 
The hospital used to operate and inc inerate in fectious waste by ourselves. However, we got complaints from the nearby community about the 
pollution that  occurred chemical smells. The hospital location is  surrounded by the schools, governmental centers, market and accommodation 
areas; therefore, it is undeniable that we had to stop doing it. 

<Internals\\In-depth interview transcriptions\\SHCP 2> - § 2 references coded  [4.10% Coverage] 
Reference 1 - 1.81% Coverage 
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We can co mpletely con trol the quality of our work. Af ter calculating all th e ex penditures, we know that it is not good f or o ur financial 
management but we have no option. 

Reference 2 - 2.29% Coverage 
Head of the hospital does not tru st the management of outsource companies, although it is very expensive compared to hiring the  outsiders-it is 
worthwhile if we think about the environment and the nearby community. 

<Internals\\In-depth interview transcriptions\\SHCP 2-2> - § 1 reference coded  [5.81% Coverage] 
Reference 1 - 5.81% Coverage 
 think expenditure on disposal operation is more worthwhile than hiring a private company? 
Participant: It see ms worthwhile to me, although th e ho spital has  to pay f or approxi mately 200 liters of petrol per m onth as well as other  
equipment such a s personal protection f or th e colle ctor w ho works  with the inciner ator. I f we co mpare this to the protection of  the nearb y 
environment and health of the people in the community, it is better that we destroy all the waste by ourselves – apparently, private companies does 
not seem to have high standard as publicized in the media. It is definitely worthwhile. 

<Internals\\In-depth interview transcriptions\\SHCP 3> - § 2 references coded  [4.57% Coverage] 
References 1-2 - 4.57% Coverage 
Therefore, the administrators have to decide what the most suitable solution is according to several strict conditions such as expenditure and time. 
Hiring an outside company can not only reduce the spending but also improve the surrounding environment both inside and outside the hospital. 
In the past, the hospital hir ed the Ud onthanee municipality for infectious waste disposal, though the waste was transported by the hospital itself 
with an undedicated vehicle. 14 Baht per kilogram was the cost of infectious waste disposal that we were offered.  

<Internals\\In-depth interview transcriptions\\SHCP 4> - § 2 references coded  [3.87% Coverage] 
Reference 1 - 1.88% Coverage 
 the HPH concentrates on 3 approaches; a medical approach, a behavioral approach and a socio-environmental approach pertaining to a group of 
targeted par ticipants including patients, st aff, and th e co mmunity – hospitals have to stress hea lth educ ation and co mmunication with the 
community. 

Reference 2 - 1.99% Coverage 
The hospital regards infectious waste management, as important a crucial part of responsibilities in which the health and environmental safety of 
the nearby community is  the first p riority. In addition, w e focus on education a nd tr aining, n ot only  of  service staff but a dministrators and  
committees as well. 

<Internals\\In-depth interview transcriptions\\SHCP 5-2> - § 1 reference coded  [1.07% Coverage] 
Reference 1 - 1.07% Coverage 
Environmental issues are also a very important responsibility of the hospital as well because we are surrounded by the community. 

<Internals\\In-depth interview transcriptions\\SHCP 6(2p)> - § 1 reference coded  [0.75% Coverage] 
Reference 1 - 0.75% Coverage 
To put an end to the problem, the hospital administrators decided to stop incineration inside the premises, leading to collaboration with an external 
organization for the elimination of infectious waste. 

<Internals\\In-depth interview transcriptions\\SHCP 7> - § 1 reference coded  [1.57% Coverage] 
Reference 1 - 1.57% Coverage 
a new contract would have to demonstrate all the  deta ils of the  management processes after the  infectious waste is t aken off the site an d al so 
include contingency plans for possible problems along the  transportation route. Various kinds of evidence will certainly need to be prepared for 
the hospital’s committee before deciding on an important agreement  
 
<Internals\\In-depth interview transcriptions\\SHCP 8-2> - § 1 reference coded  [2.26% Coverage] 
Reference 1 - 2.26% Coverage 
 staff have to do whatever they can to improve the health quality of the population in the area, not only the health services of the establishment but 
also the health prevention policy by survey and give simple instructions to people in the remote areas.  

<Internals\\In-depth interview transcriptions\\SHCP 9> - § 2 references coded  [1.48% Coverage] 
Reference 1 - 0.82% Coverage 
We used to have a w aste tra cking project in which a ll the p roduced w aste movement had to b e reported and data  collected a long t he wa ste 
transportation route from the point of generation to the final waste main storage.  

Reference 2 - 0.66% Coverage 
Infectious waste m anagement is  the responsibility o f the outsource co mpany, alth ough we still have to control the overall picture fr om t he 
originating point to the final point. 

NEGATIVE 
<Internals\\In-depth interview transcriptions\\SHCP 1> - § 4 references coded  [5.96% Coverage] 
Reference 1 - 2.06% Coverage 
we stopped using it because of the high operation cost and pollution (one chamber incinerator). We got complaints from the nearby community. 
Besides, general rubbish produced such as paper, cardboard, or plastic packages, and non-hazardous discarded materials, have sometimes been 
disposed of within the hospital and most of these are managed by the municipality. 
 
Reference 2 - 0.90% Coverage 
we hired an outside company. The hospital did not pursue the result of the disposal; however, we know from the document that the company 
informed the hospital.  
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Reference 3 - 1.59% Coverage 
We have never followed up on any information from the waste carrier after the waste has been transported off-site. Another important point is that 
we should have the main national organization provide information about all the registered carriers and approved disposal facilities.  
 
Reference 4 - 1.41% Coverage 
I am not sure whether vehicles used for the transportation of infectious waste are used for the transportation of any other m aterial or not.  Next, 
persons responsible for loading may not be appropriately trained as I could see when they were working. 
 
<Internals\\In-depth interview transcriptions\\SHCP 10> - § 1 reference coded  [1.25% Coverage] 
Reference 1 - 1.25% Coverage 
Due to the smoke pollution, we had already tried for some time. Moreover, we al so had other problems, such as th e workers who operated the 
incinerator, the increase in hospital waste, maintenance costs, and petrol costs.  

<Internals\\In-depth interview transcriptions\\SHCP 2> - § 2 references coded  [4.10% Coverage] 
Reference 1 - 2.34% Coverage 
we cannot operate the in cinerator o n a rainy day or there may be oth er re asons, therefore the hos pital has  rented a nea rby area, Khon Kaen 
municipality to take the waste as 16 Baht per kilogram (approximately 0.50 AUD).  

Reference 2 - 1.76% Coverage 
the location is quite far from the community. It is only in the hospital that we got complaints. There are sometimes chemical smells, and especially 
when it is windy. 

<Internals\\In-depth interview transcriptions\\SHCP 4> - § 1 reference coded  [1.22% Coverage] 
Reference 1 - 1.22% Coverage 
Does your hospital have it own IWM guidelines? 
Participant: There is no manual; however we use the same instructions legislated by the MoPH and also the guidelines from the main hospital. 

<Internals\\In-depth interview transcriptions\\SHCP 5> - § 3 references coded  [7.62% Coverage] 
Reference 1 - 3.31% Coverage 
Infectious waste management (thinking). In the  case of infectious waste management, the hospital cooperates with the municipality for general 
waste disposal, and has hired a private company (S. Reangroad Company) to take care of the infectious waste which is transported to the disposal 
site in Saraburi Province. They have contracts with all the health care establishments in this area. 

Reference 2 - 2.36% Coverage 
after the company has taken the infectious waste anyway, have you ever traced the influence of the transportation route or the results of disposal 
or measured their work performance? 
Participant: It is very sad that we have no time to do that. We have never done that before  

Reference 3 - 1.94% Coverage 
 infectious waste disposal, we did it by ourselves with the MoPH’s model of incinerator. We realized that we could not cope with the residuals 
after the processes, toxic ash and toxic fumes, and especially the maintenance cost. 

<Internals\\In-depth interview transcriptions\\SHCP 6(2p)> - § 7 references coded  [8.47% Coverage] 
Reference 1 - 1.45% Coverage 
The hospital has tried to operate the incinerator; as a result, we received complaints from the community because of the smell and dust. Therefore, 
a private co mpany i s on e of  the best solutions, not on ly is  the expenditure c heaper pe r kilog ram o f disposal, bu t it i s conveni ent a nd 
environmentally aesthetic as well. I think nearly 100% of the hospitals have stopped using their incinerators. 

Reference 2 - 0.92% Coverage 
we ha ve ha d a new problem. T he hospital is  loc ated i n the border are a of the  provinc e which is  the f inal destination o f the infectious w aste 
transportation route. If a collector truck is full before it arrives here, we have to wait for the next round.  

Reference 3 - 1.44% Coverage 
have you ever traced the results of the disposal or are there any reports proving that the company’s disposal methods are environmentally friendly, 
or that there is no impact on the nearby community? 
Participant 1 (ENV): There were just scientific reports fro m the co mpany on the q uality of air  and wa ter. We have  not seen th e co mpany 
establishment or the location of the disposal site yet. 

Reference 4 - 0.88% Coverage 
hospital administrators have any plans to eliminate infectious waste independently? 
Participant 1 (ENV): In accordance with the reasons mentioned, it is impossible. The hospital has a limited of area; therefore, landfill is no t an 
option. 

Reference 5 - 1.42% Coverage 
The HA has  found that the exis ting methods of the municipality’s landfill site ar e not of a high standard lack ing a was te water treatment system 
and with the waste open dumping area poorly organized. As a result, the HA wants the hospital to collaborate with the municipality more closely 
on waste management information, techniques and other advantages which could ease this situation. 

Reference 6 - 1.06% Coverage 
An insufficiently high temperature and the design of  the incinera tor were the m ain causes of incomplete destruction of hospital waste. After 2-3 
years of operation, pollution and hazardous residuals became a very big issue that the hospital had to respond to the community on immediately.  
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Reference 7 - 1.29% Coverage 
Although, the hospital has a contract with the waste disposal company, all exposure, environmental contamination, or spillage of infectious waste 
transported off-site to the dis posal area is still definitely our responsibility. According to observations, the indications ar e that the medical waste 
contractors need to be improved in many ways as well.  

<Internals\\In-depth interview transcriptions\\SHCP 7> - § 8 references coded  [10.32% Coverage] 
Reference 1 - 1.51% Coverage 
Previously, from the point of vie w of  ho spital dire ctors, environmental management outs ide the pre mises may n ot be one  of the ir d irect 
responsibilities; as a result, most hospitals failed the assessment on environmental aspects. Thus, the Department of Health hardly tried to change 
the perspectives and attitudes of the participants involved. 

Reference 2 - 1.42% Coverage 
I do no t believe that private co mpanies will have as hig h a waste management standard as you think.  We cannot trust the ex isting systems that 
they are starting from; loading of the waste from hospitals, transportation, and stopping to load infectious waste from other hospitals until they 
reach the disposal facility site. 

Reference 3 - 0.86% Coverage 
There may be waste spillage, leakage, and other risky issues all alo ng the transportation route especially when the vehicles stop for loading of 
infectious waste in each healthcare establishment.  

Reference 4 - 1.13% Coverage 
there are no reports of the waste transportation procedures or any accidents in the process of making an agreement with a private company. There 
is just scientific evidence to prove the quality of air and water of the disposal site and company portfolios.   

Reference 5 - 1.68% Coverage 
First, hospitals must have full-time or random observers to gather information starting from the hospital to the final disposal. Secondly, regarding 
assessment of private companies, according to our authority, I am not sure that we can do this or maybe it will be overlapping, interfering with the 
responsibilities of local authorities or the Ministry’s departments with hospitals.  

Reference 6 - 1.25% Coverage 
I am not sure whether they had done an EIA or not, however I  heard that the p roject was very welcome and satisfied the people n earby. The 
techniques that the project administrators used to persuade people were very efficient; there were no complaints, no requirements or resistance.  

Reference 7 - 1.24% Coverage 
the consideration of hospital administrators will focus on the physical environment inside the premises rather than the whole management system. 
It is rarely that we see administrators of the hospital come down to deal directly with the whole system of infectious waste management. 

Reference 8 - 1.22% Coverage 
From the last 1 – 2 years of assessment from observation, since the hospital decided to sign a contract with the outside infectious waste carrier, our 
responsibilities in the premises have decreased but the high risks to the public and the environment outside are increasing.  
 
<Internals\\In-depth interview transcriptions\\SHCP 7-2(6p)> - § 1 reference coded  [0.89% Coverage] 
Reference 1 - 0.89% Coverage 
the hospital location is surrounded by the community. Moreover, the oper ation and maintenance costs of the incinerator are very high. It  is not 
only the smoke and dust from combustion but also the hospital has to eliminate residual and toxic ash after the disposal processes. 

<Internals\\In-depth interview transcriptions\\SHCP 8-2> - § 3 references coded  [5.30% Coverage] 
Reference 1 - 2.65% Coverage 
we have to transfer the infectious waste to the main hospital where the disposal fee is the responsibility of the HPH – we do not have the authority 
to conclude an a greement with the private co mpany by  ours elves and it is  o bvious that t he disposal fee is  part of  their income (20 Ba ht per 
kilogram). 

Reference 2 - 1.21% Coverage 
the ratio between staff and population is likely to make success impossible, public health officer 1: 1,250 people, nurse 1: 5,000 people 

Reference 3 - 1.44% Coverage 
There are n ow approximately 7,000 people  in o ur a rea cove rage. There should b e 8  pro fessional staff not 4 staff and this do es n ot inc lude 
administration officers. 

<Internals\\In-depth interview transcriptions\\SHCP 9> - § 2 references coded  [3.07% Coverage] 
Reference 1 - 1.54% Coverage 
Hospital location is surrounded by the community, schools, and markets. We have complaints about the air pollution in the area which is true: (2) 
the high maintenance cost. And (3) the hospital was thinking about how to dispose of the toxic ash, residue, and dust from the combustion, when 
we were offered an infectious waste management package by a private company. As a consequence, the hospital said “yes”. 

Reference 2 - 1.52% Coverage 
In 2010, we initiated the operation of the infectious waste incinerator for the primary care units in the areas as a pattern for the Amphur (district) 
committee level includin g the hospital and 13 primary care unit s. The hospital has provided inf ectious waste transportation for the primary care 
units for 3-4 years. The total average of collected infectious waste is around 130 -140 kilograms per month.  
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CONSTITUENT VARIABLE: (7) HUMAN RESOURCES AND STAFF ROTATION 
Name In Folder References Coverage

SHCP 1 Internals\\In-depth interview transcriptions 3 3.89% 
SHCP 10 Internals\\In-depth interview transcriptions 1 1.28% 
SHCP 2 Internals\\In-depth interview transcriptions 1 4.16% 
SHCP 3 Internals\\In-depth interview transcriptions 1 2.85% 
SHCP 4 Internals\\In-depth interview transcriptions 3 4.90% 
SHCP 5 Internals\\In-depth interview transcriptions 2 4.94% 
SHCP 5-2 Internals\\In-depth interview transcriptions 1 3.49% 
SHCP 6(2p) Internals\\In-depth interview transcriptions 2 2.24% 
SHCP 7 Internals\\In-depth interview transcriptions 2 2.88% 
SHCP 7-2(6p) Internals\\In-depth interview transcriptions 9 7.48% 
SHCP 8(2p) Internals\\In-depth interview transcriptions 3 5.85% 
SHCP 8-2 Internals\\In-depth interview transcriptions 7 12.84% 
SHCP 9 Internals\\In-depth interview transcriptions 3 2.47% 
 POSITIVE 

Name In Folder References Coverage
SHCP 1 Internals\\In-depth interview transcriptions 1 1.56% 
SHCP 4 Internals\\In-depth interview transcriptions 2 2.80% 
SHCP 7 Internals\\In-depth interview transcriptions 1 1.19% 
SHCP 7-2(6p) Internals\\In-depth interview transcriptions 2 0.66% 
SHCP 8(2p) Internals\\In-depth interview transcriptions 1 2.28% 
SHCP 8-2 Internals\\In-depth interview transcriptions 1 2.26% 
 NEGATIVE 
Name In Folder References Coverage
SHCP 1 Internals\\In-depth interview transcriptions 2 2.34% 
SHCP 10 Internals\\In-depth interview transcriptions 1 1.28% 
SHCP 2 Internals\\In-depth interview transcriptions 1 4.14% 
SHCP 3 Internals\\In-depth interview transcriptions 1 2.85% 
SHCP 4 Internals\\In-depth interview transcriptions 1 2.10% 
SHCP 5 Internals\\In-depth interview transcriptions 2 4.91% 
SHCP 5-2 Internals\\In-depth interview transcriptions 1 3.48% 
SHCP 6(2p) Internals\\In-depth interview transcriptions 2 2.23% 
SHCP 7 Internals\\In-depth interview transcriptions 1 1.68% 
SHCP 7-2(6p) Internals\\In-depth interview transcriptions 7 6.79% 
SHCP 8(2p) Internals\\In-depth interview transcriptions 2 3.55% 
SHCP 8-2 Internals\\In-depth interview transcriptions 6 10.57% 
SHCP 9 Internals\\In-depth interview transcriptions 3 2.47% 
 

CODED INFORMATION 
POSITIVE 

<Internals\\In-depth interview transcriptions\\SHCP 1> - § 1 reference coded  [1.56% Coverage] 
Reference 1 - 1.56% Coverage 
all staff members in the hospital have to  ha ve a  jo b-description for t heir H ead or for administrators in e ach section be fore th ey s tart work. 
Therefore, from this information administrators have an overview of departmental management which affects the allocation of resources. 

<Internals\\In-depth interview transcriptions\\SHCP 4> - § 2 references coded  [2.80% Coverage] 
Reference 1 - 1.43% Coverage 
There are 10 people and 4 of them are key responsible persons on IWM, including; an IC nurse, a nurse aid, a janitor, and a nurse inspector who 
will record and report all information in a monthly meeting of the hospital.  

Reference 2 - 1.36% Coverage 
All employees have a clear job description, a clear definition of their roles and responsibilities; therefore, we do not very often see disagreements 
on the job, especially in our hospital which is very small.  

<Internals\\In-depth interview transcriptions\\SHCP 7> - § 1 reference coded  [1.19% Coverage] 
Reference 1 - 1.19% Coverage 
The syste m will be developed as  efficiently as it should, according t o the real con text. Senior executive direct ors may have competencies; 
however their responsibilities always impede them. Therefore, decentralization to the responsible team is an appropriate solution. 

<Internals\\In-depth interview transcriptions\\SHCP 7-2(6p)> - § 2 references coded  [0.66% Coverage] 
Reference 1 - 0.25% Coverage 
all the housemates already know that they have to work rotationally each year. 

Reference 2 - 0.41% Coverage 
On the other hand, we will accept a person who is qualified or who matches with our needs when we are looking for new staff. 

<Internals\\In-depth interview transcriptions\\SHCP 8(2p)> - § 1 reference coded  [2.28% Coverage] 
Reference 1 - 2.28% Coverage 

230



Appendix D-3 

   

staff members who have already  passed a short training, program and have eno ugh capabilities will be able to become valuable members of the 
HPH even though they are not well educated. The IC of ficer has to receive rehabilitation trainin g at leas t once a y ear provided by the main-hub 
hospital. 

<Internals\\In-depth interview transcriptions\\SHCP 8-2> - § 1 reference coded  [2.26% Coverage] 
Reference 1 - 2.26% Coverage 
 staff have to do whatever they can to improve the health quality of the population in the area, not only the health services of the establishment but 
also the health prevention policy by survey and give simple instructions to people in the remote areas.  

NEGATIVE 
<Internals\\In-depth interview transcriptions\\SHCP 1> - § 2 references coded  [2.34% Coverage] 
Reference 1 - 0.37% Coverage 
the number of staff is based on the number of people in the area. 
 
Reference 2 - 1.97% Coverage 
Do you think that the hospital should hire specialists such as environmental engineers or scientists to be full-time staff to improve the system? 
Participant: I do not think it is necessary to hire these kinds of people because in many hospitals as well  as here there is efficient sanitarian staff 
as mentioned as one element of the control of IWM. 

<Internals\\In-depth interview transcriptions\\SHCP 10> - § 1 reference coded  [1.28% Coverage] 
Reference 1 - 1.28% Coverage 
all the hospital systems should have a  responsible person. On the other hand, we cannot do that because of  the restricted budgets and revenue 
which means that most of the money is spent on the health services of the hospital. 

<Internals\\In-depth interview transcriptions\\SHCP 2> - § 1 reference coded  [4.14% Coverage] 
Reference 1 - 4.14% Coverage 
There are 4 wast e-carriers in the hospital and they have to ro tate their  r esponsibilities every 2 months. These cover the incin erator, th e wa ter 
treatment system, and waste co llection. In  respect of infectious waste collection and transporta tion within the hospital, the waste-carrier has to 
take the waste twice a day, at 3 am and 3 pm every day from provided locations of each department. 

<Internals\\In-depth interview transcriptions\\SHCP 3> - § 1 reference coded  [2.85% Coverage] 
Reference 1 - 2.85% Coverage 
the transportation of infectious waste on site and the main waste storage? 
Participant: We have one full times member of staff responding on waste transportation on site twice daily at 8 am and 3 pm. This staff member 
also responds on recording and reporting the quantity of infectious waste while the disposal company is taking the waste out.  

<Internals\\In-depth interview transcriptions\\SHCP 4> - § 1 reference coded  [2.10% Coverage] 
Reference 1 - 2.10% Coverage 
 your hospital have an infectious waste management plan or a development plan? 
Participant: I am not sure whether it is a plan or not. We just do our work as routine jobs in agreement with hospital policies. Also, staff have to 
be concerned about the effects of the infectious waste on the nearby community and environment. 

<Internals\\In-depth interview transcriptions\\SHCP 5> - § 2 references coded  [4.91% Coverage] 
Reference 1 - 2.20% Coverage 
how many employees, unskilled staff are involved in the transportation of infectious waste inside the hospital site? 
Participant: We have a rotation of male staff, 5-6 persons, working in the building. Staff take general and infectious waste at 3 pm daily. 

Reference 2 - 2.71% Coverage 
a hospital which has a high incom e often hires specific officers such as an environmental engineer or an e pistemologist to improve the level of 
infectious waste management. Does the hospital have these kinds of positions?  
Participant: Apart from medical staff, there are just academicians in public health science. 

<Internals\\In-depth interview transcriptions\\SHCP 5-2> - § 1 reference coded  [3.48% Coverage] 
Reference 1 - 3.48% Coverage 
What type of contract doe the hospital have with these people, I mean the housemates or infectious waste handlers? 
Participant: It is an employee annual contract which can be classified into 2 type s, (1) a full-time employee contract which covers a 1-2 year 
period), and (2) a contemporary employee contract which covers a 6 month period. Note: the period of the contact is a general regulation of the 
Thai government. 

<Internals\\In-depth interview transcriptions\\SHCP 6(2p)> - § 2 references coded  [2.23% Coverage] 
Reference 1 - 0.62% Coverage 
There are 5 people directly responsible, full-time operators, in the department including the Head of the department, the Public Health Officer, and 
4 unskilled staff.  

Reference 2 - 1.61% Coverage 
In particularly, the hospital assigned additional duties to different persons who already have main responsibilities, such as medical doctors, nurses, 
pharmacists, or official staff. These are important additions to their work load and they have to do them efficiently. Hence, unavoidable situations 
always happen, leading to a lack of continuity and maintenance of the system while these people are concentrating on their main routines. 

<Internals\\In-depth interview transcriptions\\SHCP 7> - § 1 reference coded  [1.68% Coverage] 
Reference 1 - 1.68% Coverage 
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First, hospitals must have full-time or random observers to gather information starting from the hospital to the final disposal. Secondly, regarding 
assessment of private companies, according to our authority, I am not sure that we can do this or maybe it will be overlapping, interfering with the 
responsibilities of local authorities or the Ministry’s departments with hospitals.  

<Internals\\In-depth interview transcriptions\\SHCP 7-2(6p)> - § 7 references coded  [6.79% Coverage] 
Reference 1 - 1.13% Coverage 
what is your position and could you please explain the scope of your responsibility in the IWMS? 
Participant 4: Actually, it is an additio nal workload t hat I have been assigned. The main tasks are to take care o f the hospital environment in 
respect of the infectious waste management system. I am also an epistemologist and a professional nurse. 

Reference 2 - 0.92% Coverage 
We already conducted general information that may influence the development of the IWMS or plan but it i s still just the initial period. We still 
need information from medical practitioners and all levels of staff in order to reflect the correct information and operating procedures. 

Reference 3 - 0.81% Coverage 
Participant 2: It  is now the resp onsibility of  the Co mmunity medicine section. In my op inion, th is responsibility should g o back to  the 
management department and then participant number 4 will be responsible for the relevant information and analysis. 

Reference 4 - 0.95% Coverage 
 according to o ur policies we  wanted to be a  model leader in  en vironmental health  for all hospitals in area s includ ing toilets, wa ter systems, 
infectious wa ste and waste banks . All these are an additional work load f or ou r staff even thou gh the y alr eady have th eir own d irect 
responsibilities. 

 
Reference 5 - 1.51% Coverage 
I am not sure who will respond on this, the medical practitioners who worked in the morning shift or the night shift. We have tried to improve the 
understanding of all levels of staff, and asked them to obey the standard operating procedures. This is linked to my work because people who are 
working under my command, housemates, infectious waste handlers, and other types of staff may be at risk of contamination from needle stick 
injuries. It is very dangerous. 

Reference 6 - 0.64% Coverage 
However, night s hift wo rk co mbines medical practitioners, especially  nurses, f rom di fferent departm ents. Some o f them might not  f ollow the 
regulations and we cannot control them all for 24 hours. 

Reference 7 - 0.83% Coverage 
Our staff are assigned more than one responsibility such as nurses, and they are from different departments working at the same time. A decline in 
responsibility and awareness sometimes appears. In the case of patients, education is a very useful tool. 

<Internals\\In-depth interview transcriptions\\SHCP 8(2p)> - § 2 references coded  [3.55% Coverage] 
Reference 1 - 2.15% Coverage 
IC Staff i s the m ain responsible person; he  i s employed as a n a nnual contra ct as ge neral off icer, a person who did not finish in the f ield of  
environmental science or public health, a person who just passed training and a seminar pertaining to the infection control program. 

Reference 2 - 1.41% Coverage 
Due to the size and financial status of the HPH, it is possible to have staff with qualifications various, therefore one practitioner will be assigned 
more than one responsibility.  

<Internals\\In-depth interview transcriptions\\SHCP 8-2> - § 6 references coded  [10.57% Coverage] 
Reference 1 - 2.35% Coverage 
I finished a master’s degree by myself and it does  not even have an effect on my salary. The Ministry also does not have an incentive for higher 
level again. On the other hand, a tertiary educated, professional level of nurse will get approximately 5,000 Baht more. 

Reference 2 - 1.19% Coverage 
Workers are assigned more responsibilities according to the goals of the Ministry but there is no improvement in the numbers of staff. 

Reference 3 - 1.21% Coverage 
the ratio between staff and population is likely to make success impossible, public health officer 1: 1,250 people, nurse 1: 5,000 people 

Reference 4 - 1.45% Coverage 
There are n ow approximately 7,000 people  in o ur a rea cove rage. There should b e 8  pro fessional staff not 4 staff and this do es n ot inc lude 
administration officers. 

Reference 5 - 2.19% Coverage 
HPHs will be able to hire more staff using their allocated annual budget which is not very much to cover all expenditure. Financial management 
includes salaries, OT, supply purchasing, maintenance costs of the entire system of the HPH, and etc.  

Reference 6 - 2.17% Coverage 
The Ministry and also the NHSO (National Health Sec urity Office) have set a high go al for the HPH, but in the opp osite direction, a very small 
amount of financial support is arranged compared with the size of the population and the coverage area 

<Internals\\In-depth interview transcriptions\\SHCP 9> - § 3 references coded  [2.47% Coverage] 
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Reference 1 - 1.06% Coverage 
Nurses in the dep artments already have  their o wn w orkload. The re is  a  nurse ai d a ssigned to i ntroduce p eople to the proper separation o f 
infectious waste from other waste in the afternoon (10 minutes) – it depends on whether the Head of the department focuses on this issue or not. 
Reference 2 - 0.80% Coverage 
we have a problem in that each member of the committees possibly has a high workload and is assigned more than one or two roles in the hospital, 
but they still have to sacrifice their own time for the committees. 

Reference 3 - 0.62% Coverage 
How can you manage your time for all these jobs? How many people are there in your department? 
Participant: I cannot even survive just the document jobs (laughs).  
 

 
(6) CLUSTER ANALYSIS INDEX 
 

Node A Node B Pearson correlation coefficient 
Nodes\\Planning and design of an 
IWMS\Organizational goals 

Nodes\\Planning and design of an IWMS\Key 
Performance Indicators (KPIs) 

0.952381 

Nodes\\Planning and design of an IWMS\Key 
Performance Indicators (KPIs) 

Nodes\\Planning and design of an 
IWMS\Areas coverage 

0.842438 

Nodes\\Planning and design of an 
IWMS\Organizational goals 

Nodes\\Planning and design of an 
IWMS\General information and health care 
requirements 

0.827081 

Nodes\\Planning and design of an IWMS\Key 
Performance Indicators (KPIs) 

Nodes\\Planning and design of an 
IWMS\General information and health care 
requirements 

0.823901 

Nodes\\Planning and design of an IWMS\Key 
Performance Indicators (KPIs) 

Nodes\\Planning and design of an 
IWMS\Cost analysis 

0.819647 

Nodes\\Planning and design of an 
IWMS\Organizational goals 

Nodes\\Planning and design of an 
IWMS\Areas coverage 

0.817166 

Nodes\\Planning and design of an 
IWMS\Organizational goals 

Nodes\\Planning and design of an 
IWMS\Cost analysis 

0.816158 

Nodes\\Planning and design of an 
IWMS\Cost analysis 

Nodes\\Planning and design of an 
IWMS\Areas coverage 

0.805795 

Nodes\\Planning and design of an 
IWMS\General information and health care 
requirements 

Nodes\\Planning and design of an 
IWMS\Cost analysis 

0.796166 

Nodes\\Planning and design of an IWMS\Key 
Performance Indicators (KPIs) 

Nodes\\Planning and design of an 
IWMS\Human resources and staff rotation 
plan 

0.740937 

Nodes\\Planning and design of an 
IWMS\Organizational goals 

Nodes\\Planning and design of an 
IWMS\Human resources and staff rotation 
plan 

0.724171 

Nodes\\Planning and design of an 
IWMS\Public hearing and consultations 

Nodes\\Planning and design of an 
IWMS\Areas coverage 

0.70705 

Nodes\\Planning and design of an 
IWMS\Human resources and staff rotation 
plan 

Nodes\\Planning and design of an 
IWMS\Cost analysis 

0.706766 

Nodes\\Planning and design of an 
IWMS\Human resources and staff rotation 
plan 

Nodes\\Planning and design of an 
IWMS\General information and health care 
requirements 

0.702841 

Nodes\\Planning and design of an 
IWMS\General information and health care 
requirements 

Nodes\\Planning and design of an 
IWMS\Areas coverage 

0.690284 

Nodes\\Planning and design of an 
IWMS\Public hearing and consultations 

Nodes\\Planning and design of an 
IWMS\Organizational goals 

0.66685 

Nodes\\Planning and design of an 
IWMS\Public hearing and consultations 

Nodes\\Planning and design of an IWMS\Key 
Performance Indicators (KPIs) 

0.658967 

Nodes\\Planning and design of an 
IWMS\Public hearing and consultations 

Nodes\\Planning and design of an 
IWMS\Cost analysis 

0.651585 

Nodes\\Planning and design of an 
IWMS\Human resources and staff rotation 
plan 

Nodes\\Planning and design of an 
IWMS\Areas coverage 

0.651205 

Nodes\\Planning and design of an 
IWMS\Public hearing and consultations 

Nodes\\Planning and design of an 
IWMS\General information and health care 
requirements 

0.631006 

Nodes\\Planning and design of an 
IWMS\Public hearing and consultations 

Nodes\\Planning and design of an 
IWMS\Human resources and staff rotation 
plan 

0.483095 
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NVIVO SOFTWARE OUTPUTS 
 
PARAMETER 2: POLICIES AND ADMINISTRATIVE PROCEDURES 
 
(1) NVIVO QUALITATIVE SOFTWARE FORMAT (showing parameter Planning and design of an IWMS, constituent 
variables, and their categories) 
 

 
 
(2) ILLUSTRATING PART OF CODING REFERENCES (showing coded information from interview transcripts) 
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(3) CLUSTER ANALYSIS DIAGRAM (PEARSON CORRELATION COEFICIENT) 
 

 
 
(4) CODING REFFERENCES CHART 
 

 
 
(5) CODING REFERENCES 
 

Constituent variables Sources References

(8) Definition of responsible persons 
(9) Infectious waste (IW) materials 
(10) Communication with outside bodies 
(11) Infectious waste management (IWM) documents 
(12) Purchasing of IWM products and equipment  
(13) Making decision on operating procedures 
(14) Incentives and implementations 
(15) List of registered waste disposal companies 
(16) Clear definitions of penalties 

14 
11 
12 
14 
13 
13 
6 
10 
7 

86 
20 
44 
72 
60 
57 
11 
27 
32 

 
CONSTITUENT VARIABLE: (8) DEFINITION OF RESPONSIBLE PERSONS 

Name In Folder References Coverage 
SHCP 1 Internals\\In-depth interview transcriptions 7 10.27% 
SHCP 10 Internals\\In-depth interview transcriptions 5 5.90% 
SHCP 2 Internals\\In-depth interview transcriptions 4 11.99% 
SHCP 2-2 Internals\\In-depth interview transcriptions 5 12.98% 
SHCP 3 Internals\\In-depth interview transcriptions 4 9.10% 
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SHCP 4 Internals\\In-depth interview transcriptions 6 8.35% 
SHCP 5 Internals\\In-depth interview transcriptions 5 11.03% 
SHCP 5-2 Internals\\In-depth interview transcriptions 2 3.67% 
SHCP 6(2p) Internals\\In-depth interview transcriptions 5 6.24% 
SHCP 7 Internals\\In-depth interview transcriptions 6 6.78% 
SHCP 7-2(6p) Internals\\In-depth interview transcriptions 13 10.46% 
SHCP 8(2p) Internals\\In-depth interview transcriptions 5 9.10% 
SHCP 8-2 Internals\\In-depth interview transcriptions 4 6.60% 
SHCP 9 Internals\\In-depth interview transcriptions 15 12.57% 
 POSITIVE 

Name In Folder References Coverage 
SHCP 1 Internals\\In-depth interview transcriptions 5 7.20% 
SHCP 10 Internals\\In-depth interview transcriptions 1 1.31% 
SHCP 2 Internals\\In-depth interview transcriptions 3 7.81% 
SHCP 2-2 Internals\\In-depth interview transcriptions 3 5.70% 
SHCP 3 Internals\\In-depth interview transcriptions 3 6.68% 
SHCP 4 Internals\\In-depth interview transcriptions 4 6.24% 
SHCP 5 Internals\\In-depth interview transcriptions 1 0.86% 
SHCP 5-2 Internals\\In-depth interview transcriptions 2 3.65% 
SHCP 6(2p) Internals\\In-depth interview transcriptions 1 0.90% 
SHCP 7 Internals\\In-depth interview transcriptions 2 2.64% 
SHCP 7-2(6p) Internals\\In-depth interview transcriptions 3 1.82% 
SHCP 8(2p) Internals\\In-depth interview transcriptions 2 3.02% 
SHCP 9 Internals\\In-depth interview transcriptions 5 4.15% 
 NEGATIVE 

Name In Folder References Coverage 
SHCP 1 Internals\\In-depth interview transcriptions 2 3.05% 
SHCP 10 Internals\\In-depth interview transcriptions 4 4.55% 
SHCP 2 Internals\\In-depth interview transcriptions 1 4.14% 
SHCP 2-2 Internals\\In-depth interview transcriptions 2 7.25% 
SHCP 4 Internals\\In-depth interview transcriptions 3 3.97% 
SHCP 5 Internals\\In-depth interview transcriptions 4 10.13% 
SHCP 6(2p) Internals\\In-depth interview transcriptions 5 6.75% 
SHCP 7 Internals\\In-depth interview transcriptions 4 4.13% 
SHCP 7-2(6p) Internals\\In-depth interview transcriptions 9 7.80% 
SHCP 8(2p) Internals\\In-depth interview transcriptions 3 6.06% 
SHCP 8-2 Internals\\In-depth interview transcriptions 4 6.60% 
SHCP 9 Internals\\In-depth interview transcriptions 10 7.65% 

CODED INFORMATION 
POSITIVE 

<Internals\\In-depth interview transcriptions\\SHCP 1> - § 5 references coded  [7.20% Coverage] 
Reference 1 - 0.92% Coverage 
The head of the hospital is the highest person who controls everything. The IC and the ENV are the panels responsible for work within infectious 
waste management.  
 
Reference 2 - 1.51% Coverage 
the IC is directly responsible for the program and the safety of hospital staff, while the ENV is responsible for the physical environment, including 
the hospital landscape, the water treatment system, the incinerator, infectious waste storage, and the land fill area. 
 
Reference 3 - 1.58% Coverage 
The m unicipality has  he lped us t o dis pose o f the  genera l waste f or which w e have  to pay around 12 Bah t pe r kilogram. And the Me dical 
Engineering Institution (MEI) of Khon Kaen University i s encouraging the use o f medical technologies and knowledge for all hos pitals in the  
region. 

Reference 4 - 1.56% Coverage 
all staff members in the hospital have to  ha ve a  jo b-description for t heir H ead or for administrators in e ach section be fore th ey s tart work. 
Therefore, from this information administrators have an overview of departmental management which affects the allocation of resources. 

Reference 5 - 1.63% Coverage 
Segregation is always responsible for infectious waste producers where the waste is generated. Staff has to ensure that medical waste is separated 
between sharp and non-sharp waste and collected into suitable red plastic bags or other containers and tagged with the name of the department. 
 
<Internals\\In-depth interview transcriptions\\SHCP 10> - § 1 reference coded  [1.31% Coverage] 
Reference 1 - 1.31% Coverage 
The ENV copes with the environment and the security of the hosp ital. The IC controls hospital hygiene and i nfections. Members of the IC are 
sometimes members of the ENV. In addition some information is shared between the committees. 

<Internals\\In-depth interview transcriptions\\SHCP 2> - § 3 references coded  [7.81% Coverage] 
Reference 1 - 3.31% Coverage 
Does your hospital have s pecific dep artments or staff to look a fter infectious waste management? For example, in s ome hos pitals, th ere are 
specific departments controlling all the processes of infectious waste management. 
Participant: Yes, it is our department the “Sanitary and Prevention Disease Department”.  
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Reference 2 - 2.20% Coverage 
The pu blic h ealth officers c an d o the j obs as well as an epist emologist. However, there is an  epi stemologist from Amphur (ad ministrative 
subdivision of province) who supports and helps us on some occasions.  

Reference 3 - 2.29% Coverage 
Head of the hospital does not tru st the management of outsource companies, although it is very expensive compared to hiring the  outsiders-it is 
worthwhile if we think about the environment and the nearby community. 

<Internals\\In-depth interview transcriptions\\SHCP 2-2> - § 3 references coded  [5.70% Coverage] 
Reference 1 - 2.04% Coverage 
The Head of the hospital is responsible for policies and c ontrol of the management direction of the whole system. The IC a nd the ENV are the 
detailed groups which give directions and provide immediate solutions.  

Reference 2 - 1.76% Coverage 
 For new staff who will become waste collectors, other programs are organized – intensive t raining on segregation, collection, transportation and 
personal safety is provided for them. 

Reference 3 - 1.91% Coverage 
The hospital has establi shed a ri sk management team what will receive all  violations and suggestions. The team will immediately report back to 
the IC, the ENV or the department to solve the problem.  

<Internals\\In-depth interview transcriptions\\SHCP 3> - § 3 references coded  [6.68% Coverage] 
Reference 1 - 2.67% Coverage 
 The IC and the hospital administration board have launched an annual plan including purchasing and the development of all the indicators as well 
as the monitoring of each component of IWM. The administration board is the highest management party in control of  all the subdivisions and 
committees such as the IC and the ENV. 

Reference 2 - 2.11% Coverage 
We have one full times member of staff responding on waste transportation on site twice daily at 8 am and 3 pm. This staff member also responds 
on recording and reporting the quantity of infectious waste while the disposal company is taking the waste out.  

Reference 3 - 1.90% Coverage 
all staff have a personal job description, therefore, if they have an argument, administrators will focus on the information regarded as essential and 
on the hierarchy or the level of staff to be excluded from the investigation. 

<Internals\\In-depth interview transcriptions\\SHCP 4> - § 4 references coded  [6.24% Coverage] 
Reference 1 - 1.49% Coverage 
The main I C will monitor and  orients Qualit y Control (QC)  for us no  more than  twice a year. It i s responsibility of  this tea m to ev aluate th e 
personal protective equipment and tools according to suitability and other requirements. 

Reference 2 - 1.36% Coverage 
All employees have a clear job description, a clear definition of their roles and responsibilities; therefore, we do not very often see disagreements 
on the job, especially in our hospital which is very small. 

Reference 3 - 2.16% Coverage 
Education an d a ge are also v ery im portant in  Thai s ociety but it is not a p roblem as l ong as e mployees are  g iven a  cle ar re sponsibility in  
accordance with the hospital structure. Administrators are concerned about the rationale and other information in the case conflict involving more 
than the different qualifications of staff.  

Reference 4 - 1.23% Coverage 
The hospital regards infectious waste management, as important a crucial part of responsibilities in which the health and environmental safety of 
the nearby community is the first priority.  

<Internals\\In-depth interview transcriptions\\SHCP 5> - § 1 reference coded  [0.86% Coverage] 
Reference 1 - 0.86% Coverage 
The ENV board responds on the safety of the physical environment and the atmosphere of the hospital.  

<Internals\\In-depth interview transcriptions\\SHCP 5-2> - § 2 references coded  [3.65% Coverage] 
Reference 1 - 2.31% Coverage 
 With respect to the infectious waste operating procedures of practitioners, the hospital has  provided training and education programs related to 
infectious waste handling and infection prevention such as segregation, transportation, and how to use personal protective equipment. 

Reference 2 - 1.34% Coverage 
The hospital is the main responsible body for the provision of all the required products and equipment for staff according to their suitability for the 
hospital. 

<Internals\\In-depth interview transcriptions\\SHCP 6(2p)> - § 1 reference coded  [0.90% Coverage] 
Reference 1 - 0.90% Coverage 
The main responsibility lies with the IC and the ENV committees which control the overall i mage of infectious waste management. The sanitary 
department under the control of the family clinical practice division focuses on practical operations.  

<Internals\\In-depth interview transcriptions\\SHCP 7> - § 2 references coded  [2.64% Coverage] 

238



Appendix D-4 

Reference 1 - 1.65% Coverage 
hospitals must have f ull-time or random observers t o gather  in formation starting from t he hospital to the final disposal. S econdly, re garding 
assessment of private companies, according to our authority, I am not sure that we can do this or maybe it will be overlapping, interfering with the 
responsibilities of local authorities or the Ministry’s departments with hospitals.  

Reference 2 - 0.98% Coverage 
a new contract would have to demonstrate all the  deta ils of the  management processes after the  infectious waste is t aken off the site an d al so 
include contingency plans for possible problems along the transportation route.  
 
<Internals\\In-depth interview transcriptions\\SHCP 7-2(6p)> - § 3 references coded  [1.82% Coverage] 
Reference 1 - 0.74% Coverage 
They will be provid ed with the neces sary information such as the work schedule, time, how to prot ect themselves properly while working with 
infectious waste, and how to use protective equipment such as boots, gloves, mask, etc. 

Reference 2 - 0.57% Coverage 
We have a clear IWMS plan along with the indicators. There are responsible persons for each indicator. Moreover, our hospital has been awarded 
a golden plate 3 years in a row. 

Reference 3 - 0.51% Coverage 
The hospital administrators have a clear policy on in fectious waste management and c lear definitions for the res ponsible persons of each health 
care activity. 

<Internals\\In-depth interview transcriptions\\SHCP 8(2p)> - § 2 references coded  [3.02% Coverage] 
Reference 1 - 1.22% Coverage 
The IC o fficer responds to all issues rel ating to the cleanlin ess of reu sable medical devices  as well a s supply, sterilization and the h ospital 
environment.  

Reference 2 - 1.80% Coverage 
The fact that we are close to each ot her does not mean we lack responsibility in regard to our j obs. We do have a clear job description to follow 
and also a good work evaluation system both internally and form outside organizations. 

<Internals\\In-depth interview transcriptions\\SHCP 9> - § 5 references coded  [4.15% Coverage] 
Reference 1 - 1.47% Coverage 
the Sanitary and Disease Prevention Department (SDP) along with the Environmental Committee and also t he Infection Control Committee are 
working together t o control the management quality of the hospital’s infectious waste management. Their responsibilities are co nnected to each 
other; therefore clearly assigned responsibilities are a very important decision for members of the committees.  

Reference 2 - 0.42% Coverage 
The key responsibility for the waste management of the hospital is the Sanitary Department, the ENV, and the IC. 

Reference 3 - 0.83% Coverage 
infectious waste carriers or house keepers a re normally required to undergo inf ectious wa ste training programs or orientation b efore they s tart 
working. They have to know how to respond immediately when accidents happen. 

Reference 4 - 0.77% Coverage 
The Sanitary Dep artment co ntrols a lmost all the f ields o f wo rk of th e hospital including  the w aste management system, th e wa ter tr eatment 
system, quality control of used water, and animal and pest control. 

Reference 5 - 0.66% Coverage 
Infectious waste m anagement is  the responsibility o f the outsource co mpany, alth ough we still have to control the overall picture fr om t he 
originating point to the final point. 

NEGATIVE 
<Internals\\In-depth interview transcriptions\\SHCP 1> - § 2 references coded  [3.05% Coverage] 
Reference 1 - 1.64% Coverage 
The IC meets regularly to discuss reported information and provides appropriate solutions and or action for staff or departments. Inevitably, some 
problems cannot be solved completely, for example, infectious waste storage which was built based on restrictions of both money and technology. 

Reference 2 - 1.41% Coverage 
I am not sure whether vehicles used for the transportation of infectious waste are used for the transportation of any other m aterial or not. Next , 
persons responsible for loading may not be appropriately trained as I could see when they were working. 
 
<Internals\\In-depth interview transcriptions\\SHCP 10> - § 4 references coded  [4.55% Coverage] 
Reference 1 - 1.28% Coverage 
all the hospital systems should have a  responsible person. On the other hand, we cannot do that because of  the restricted budgets and revenue 
which means that most of the money is spent on the health services of the hospital. 

Reference 2 - 0.83% Coverage 
We cannot trust the disposal methods of the private company, although they have tried to convince us. Therefore, we just leave the tanks over 
there. 

Reference 3 - 1.61% Coverage 
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There is general waste, infectious waste and special waste. I think you can hire the private company to eliminate all that waste as well. 
Participant 1: They said that they can but how we can trust them. The hospital just collects the tanks in the same place before taking any action. 

Reference 4 - 0.83% Coverage 
 Pharmacists have tried to reduce their workload by purchasing medicine of the envelope type. Therefore, the hospital does not have bottles to use. 

<Internals\\In-depth interview transcriptions\\SHCP 2> - § 1 reference coded  [4.14% Coverage] 
Reference 1 - 4.14% Coverage 
There are 4 wast e-carriers in the hospital and they have to ro tate their  r esponsibilities every 2 months. These cover the incin erator, th e wa ter 
treatment system, and waste co llection. In  respect of infectious waste collection and transporta tion within the hospital, the waste-carrier has to 
take the waste twice a day, at 3 am and 3 pm every day from provided locations of each department. 

<Internals\\In-depth interview transcriptions\\SHCP 2-2> - § 2 references coded  [7.25% Coverage] 
Reference 1 - 3.11% Coverage 
however m any depart ments under the  ministry o f M oPH have ove rlapping r esponsibilities and we accept polic ies from them. Therefore, t he 
hospital has to have many KPIs (Key Performance indicators – a type of measure of performance to evaluate success) to report on to the MoPH, 
increasing our staff workloads and confusing us. 

Reference 2 - 4.14% Coverage 
the MoPH s hould co mbine s ome overlapping de partments so that it can give a  cle ar policy to hos pitals to  i mprove the  efficiency of the 
organization. For instance, we recently tried to f ocus o n HA but w e a lso ha ve to re port o n K M (Knowledge management), and Q A (Quality 
Assurance) and prev iously, we had  to report according to ISO 2000 – th at impedes the management quality of  the hospital be cause too  much 
documentation is required. 

<Internals\\In-depth interview transcriptions\\SHCP 4> - § 3 references coded  [3.97% Coverage] 
Reference 1 - 1.22% Coverage 
Does your hospital have it own IWM guidelines? 
Participant: There is no manual; however we use the same instructions legislated by the MoPH and also the guidelines from the main hospital. 

Reference 2 - 1.31% Coverage 
the majority of carriers do not even have a certificate or any evidence showing their authorization or expertise in accordance with local and federal 
regulations pertaining to hazardous waste disposal.  

Reference 3 - 1.43% Coverage 
There are 10 people and 4 of them are key responsible persons on IWM, including; an IC nurse, a nurse aid, a janitor, and a nurse inspector who 
will record and report all information in a monthly meeting of the hospital.  

<Internals\\In-depth interview transcriptions\\SHCP 5> - § 4 references coded  [10.13% Coverage] 
Reference 1 - 2.36% Coverage 
after the company has taken the infectious waste anyway, have you ever traced the influence of the transportation route or the results of disposal 
or measured their work performance? 
Participant: It is very sad that we have no time to do that. We have never done that before  

Reference 2 - 1.71% Coverage 
 we did it by ourselves with the MoPH’s model of incinerator. We realized that we could not cope with the residuals after the processes, toxic ash 
and toxic fumes, and especially the maintenance cost. 

Reference 3 - 2.71% Coverage 
a hospital which has a high incom e often hires specific officers such as an environmental engineer or an e pistemologist to improve the level of 
infectious waste management. Does the hospital have these kinds of positions?  
Participant: Apart from medical staff, there are just academicians in public health science. 

Reference 4 - 3.35% Coverage 
The technologies used for infectious waste disposal, we will not discuss again because the hospital has hired an outside company. How about the 
vehicles that the hospital uses for the transport of infectious waste? 
Participant: We do not have any. It is the responsibility of a private company. The company is located in Saraburi province while the disposal  
site is in Aryudhaya province. 

<Internals\\In-depth interview transcriptions\\SHCP 6(2p)> - § 5 references coded  [6.75% Coverage] 
Reference 1 - 1.44% Coverage 
have you ever traced the results of the disposal or are there any reports proving that the company’s disposal methods are environmentally friendly, 
or that there is no impact on the nearby community? 
Participant 1 (ENV): Th ere we re just scientific reports fro m th e co mpany o n the q uality of air  and wa ter. We have  not seen th e co mpany 
establishment or the location of the disposal site yet. 

Reference 2 - 1.15% Coverage 
Sappasittippasong hospital which is the biggest hospital, the head of the union and the hospital center of the country, created a representative 
observation group, including us, to re view and assess the disposal site of the 4-In-One Company. Since we changed the companies, there has 
been no leader to do it again. 

Reference 3 - 1.64% Coverage 
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The scope of responsibilities of unskilled st aff comprises collection and transportation of waste inside the hospital boundaries, security guards, 
gardeners, and the waste water treatment system for which they have to record a simple check of the water quality and report it to the department 
each day. In a ddition, they have to help with disease prevention tasks such as spraying chemical smoke in the hospital area to control seasonal 
epidemics. 

Reference 4 - 0.91% Coverage 
The municipality helps us in general waste disposal, alt hough the landfill site is still poorly managed and uses inappropriate landfill method. The 
landfill techniques they use are not quite accurate according to the principles of waste management. 

Reference 5 - 1.61% Coverage 
In particularly, the hospital assigned additional duties to different persons who already have main responsibilities, such as medical doctors, nurses, 
pharmacists, or official staff. These are important additions to their work load and they have to do them efficiently. Hence, unavoidable situations 
always happen, leading to a lack of continuity and maintenance of the system while these people are concentrating on their main routines. 

<Internals\\In-depth interview transcriptions\\SHCP 7> - § 4 references coded  [4.13% Coverage] 
Reference 1 - 1.51% Coverage 
Previously, from the point of vie w of  ho spital dire ctors, environmental management outs ide the pre mises may n ot be  one of the ir d irect 
responsibilities; as a result, most hospitals failed the assessment on environmental aspects. Thus, the Department of Health hardly tried to change 
the perspectives and attitudes of the participants involved. 

Reference 2 - 0.60% Coverage 
 It is rarely that we see administrators of the hospital come down to deal directly with the whole system of infectious waste management. 

Reference 3 - 0.79% Coverage 
Senior ex ecutive directors  may have competencies; however their  responsibilities alwa ys im pede them. Theref ore, decentr alization to the 
responsible team is an appropriate solution. 

Reference 4 - 1.22% Coverage 
From the last 1 – 2 years of assessment from observation, since the hospital decided to sign a contract with the outside infectious waste carrier, our 
responsibilities in the premises have decreased but the high risks to the public and the environment outside are increasing.  
 
<Internals\\In-depth interview transcriptions\\SHCP 7-2(6p)> - § 9 references coded  [7.80% Coverage] 
Reference 1 - 0.59% Coverage 
 Actually, it is  an additional workload that I have been assigned. The main tasks a re to  take care of the hospital environment in respect o f the 
infectious waste management system.  

Reference 2 - 1.08% Coverage 
we only have a draft of the system. We have a work flow chart, management direction for the day to day operations, and a plan for the disposal 
methods for which the hos pital has hired the private com pany. The additional workload  involves assessing the op erations and the results of the 
infectious waste disposal of this organization. 

Reference 3 - 0.76% Coverage 
It is now the responsibility of the Community medicine section. In my opinion, this responsibility should go back to the management department 
and then participant number 4 will be responsible for the relevant information and analysis. 

Reference 4 - 0.95% Coverage 
according to our policie s we wanted to be  a  model leader in e nvironmental health f or al l hospita ls in area s inclu ding t oilets, water s ystems, 
infectious wa ste and waste banks . All these are an additional work load f or ou r staff even thou gh the y alr eady have th eir own d irect 
responsibilities. 

Reference 5 - 1.51% Coverage 
I am not sure who will respond on this, the medical practitioners who worked in the morning shift or the night shift. We have tried to improve the 
understanding of all levels of staff, and asked them to obey the standard operating procedures. This is linked to my work because people who are 
working under my command, housemates, infectious waste handlers, and other types of staff may be at risk of contamination from needle stick 
injuries. It is very dangerous. 

Reference 6 - 0.83% Coverage 
we have only one time a day for infectious waste collection, therefore when our staff find something wrong such as the case mentioned before; 
they report it to the department director and the committee. However, they do not know exactly when this happened. 

Reference 7 - 0.64% Coverage 
However, night s hift wo rk co mbines medical practitioners, especially  nurses, f rom di fferent departm ents. Some o f them might not  f ollow the 
regulations and we cannot control them all for 24 hours. 

Reference 8 - 0.83% Coverage 
Our staff are assigned more than one responsibility such as nurses, and they are from different departments working at the same time. A decline in 
responsibility and awareness sometimes appears. In the case of patients, education is a very useful tool. 

Reference 9 - 0.61% Coverage 
You mentioned earlier related issues on the segregation of infectious waste and poor communication system; do you have any ideas to solve these 
problems?(Nobody answers for 10 seconds) 
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<Internals\\In-depth interview transcriptions\\SHCP 8(2p)> - § 3 references coded  [6.06% Coverage] 
Reference 1 - 2.51% Coverage 
I a m involv ed w ith the  inf ectious was te m anagement system whe n the hos pital w ants to transport infectious waste in side the premises a nd I 
sometimes deliver the w aste to the main-hub hospital by truck. It de pends on w ho is available or w ho has to go dow ntown – t hen, those people 
have to pick up the waste at the same time.  

Reference 2 - 2.15% Coverage 
IC Staff i s the m ain responsible person; he  i s employed as a n a nnual contra ct as ge neral off icer, a person who did not finish in t he field of  
environmental science or public health, a person who just passed training and a seminar pertaining to the infection control program. 

Reference 3 - 1.41% Coverage 
Due to the size and financial status of the HPH, it is possible to have staff with qualifications various, therefore one practitioner will be assigned 
more than one responsibility.  

<Internals\\In-depth interview transcriptions\\SHCP 8-2> - § 4 references coded  [6.60% Coverage] 
Reference 1 - 2.61% Coverage 
nurses can do the  same job as a doctor. Diagnosis, analysis, lab-testing, or administering injections are actually not responsibilities of nurses but 
they do these jobs. Medical doctors and nurses in developed countries clearly separate their responsibilities and authority unlike in Thailand.  

Reference 2 - 1.59% Coverage 
we do not have the authority to conclude an agreement with the private company by ourselves and it is obvious that the disposal fee is part of their 
income (20 Baht per kilogram). 

Reference 3 - 1.19% Coverage 
Workers are assigned more responsibilities according to the goals of the Ministry but there is no improvement in the numbers of staff. 

Reference 4 - 1.21% Coverage 
the ratio between staff and population is likely to make success impossible, public health officer 1: 1,250 people, nurse 1: 5,000 people 

<Internals\\In-depth interview transcriptions\\SHCP 9> - § 10 references coded  [7.65% Coverage] 
Reference 1 - 0.53% Coverage 
All the attempts to improve the infectious waste management of the hospital cannot fulfill the high expectations of the hospital committees. 

Reference 2 - 1.01% Coverage 
We had a deal tha t they  had to pick  the in fectious waste up twice a  week  because the h ospital does not have infectious waste storage with  a 
temperature control system, just a normal room. The company cannot do that. Therefore, the hospital had to cancel the contract.  

Reference 3 - 0.50% Coverage 
That is why they leave the committees to operate the system in dependently, rather than coming down to look after things themselves.  

Reference 4 - 0.80% Coverage 
we have a problem in that each member of the committees possibly has a high workload and is assigned more than one or two roles in the hospital, 
but they still have to sacrifice their own time for the committees. 

Reference 5 - 1.01% Coverage 
The decision making committee responds on analysis of all risks of operations from ENV and others, and then offers suggestions and solutions to 
them according to suitability. The processes of making decisions and analysis are very slow and are not actually responsive. 

Reference 6 - 0.43% Coverage 
Violations, accidents or problems found are reported to the committees, such as fixed reports. No action results.  

Reference 7 - 0.59% Coverage 
The hospital has created KP Is for the needle stick injuries and the health security of staff; however, there is no direct KPI for infectious waste 
management. 

Reference 8 - 1.26% Coverage 
From y our various respon sibilities, such as  the incinerator and the waste water treatment sys tem, h ave you had engineers c ontrolling t hese 
systems? 
Participant: No, but o ver the l ast two y ears we have sometimes invited the  professional engineers who designed the systems from Khon K aen 
University to check the system and maintain them. 

Reference 9 - 0.62% Coverage 
How can you manage your time for all these jobs? How many people are there in your department? 
Participant: I cannot even survive just the document jobs (laughs).  

Reference 10 - 0.91% Coverage 
we have a KPI for waste separation for each unit of 100%. Unit A got 80% and 70% a month later. The result is just data without punishment. 
Therefore, a person who tries to do things properly will be boring and try to follow the regulations. 
 

 
CONSTITUENT VARIABLE: (9) INFECTIOUS WASTE (IW) MATERIALS 
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Name In Folder References Coverage
SHCP 1 Internals\\In-depth interview transcriptions 2 2.72% 
SHCP 10 Internals\\In-depth interview transcriptions 3 4.05% 
SHCP 3 Internals\\In-depth interview transcriptions 1 2.11% 
SHCP 4 Internals\\In-depth interview transcriptions 2 4.39% 
SHCP 5 Internals\\In-depth interview transcriptions 1 2.53% 
SHCP 5-2 Internals\\In-depth interview transcriptions 3 4.01% 
SHCP 6(2p) Internals\\In-depth interview transcriptions 2 1.53% 
SHCP 7-2(6p) Internals\\In-depth interview transcriptions 2 1.96% 
SHCP 8(2p) Internals\\In-depth interview transcriptions 1 1.57% 
SHCP 8-2 Internals\\In-depth interview transcriptions 1 2.27% 
SHCP 9 Internals\\In-depth interview transcriptions 2 1.39% 
 POSITIVE 

Name In Folder References Coverage
SHCP 1 Internals\\In-depth interview transcriptions 1 1.63% 
SHCP 10 Internals\\In-depth interview transcriptions 2 2.18% 
SHCP 3 Internals\\In-depth interview transcriptions 1 2.06% 
SHCP 4 Internals\\In-depth interview transcriptions 2 4.37% 
SHCP 5 Internals\\In-depth interview transcriptions 1 2.52% 
SHCP 5-2 Internals\\In-depth interview transcriptions 1 0.85% 
SHCP 6(2p) Internals\\In-depth interview transcriptions 2 1.53% 
SHCP 8(2p) Internals\\In-depth interview transcriptions 1 1.57% 
SHCP 8-2 Internals\\In-depth interview transcriptions 1 2.27% 
SHCP 9 Internals\\In-depth interview transcriptions 2 1.38% 
 NEGATIVE 

Name In Folder References Coverage 
SHCP 1 Internals\\In-depth interview transcriptions 1 1.09% 
SHCP 10 Internals\\In-depth interview transcriptions 1 1.85% 
SHCP 5-2 Internals\\In-depth interview transcriptions 2 3.16% 
SHCP 7-2(6p) Internals\\In-depth interview transcriptions 2 1.96% 
 

CODED INFORMATION 
POSITIVE 

<Internals\\In-depth interview transcriptions\\SHCP 1> - § 1 reference coded  [1.63% Coverage] 
Reference 1 - 1.63% Coverage 
Segregation is always responsible for infectious waste producers where the waste is generated. Staff has to ensure that medical waste is separated 
between sharp and non-sharp waste and collected into suitable red plastic bags or other containers and tagged with the name of the department. 
 
<Internals\\In-depth interview transcriptions\\SHCP 10> - § 2 references coded  [2.18% Coverage] 
Reference 1 - 1.30% Coverage 
definitions of infectious waste used for separation purposes? 
Participant 1: Liquid or parts that come from the patient, materials contaminated with blood, and excretion or secretion, all of these are counted 
as infectious waste. 

Reference 2 - 0.88% Coverage 
your hospital use the MoPH definition of infectious waste or use another definition that is more suitable for your hospital? 
Participant 1: (Thinking) Yes. 

<Internals\\In-depth interview transcriptions\\SHCP 3> - § 1 reference coded  [2.06% Coverage] 
Reference 1 - 2.06% Coverage 
 For contaminated materials such as gauze, cotton-wool, bandages, etc (non sharps)  will be disposed of into a bin covered with a red plastic bag. 
And sharps waste such as needles and blades will be disposed of in a specific standard red container.    

<Internals\\In-depth interview transcriptions\\SHCP 4> - § 2 references coded  [4.37% Coverage] 
Reference 1 - 2.61% Coverage 
Infectious and sharps waste is properly separated from general waste. The sharp items must be contained in a  suitable receptacle that the main 
hospital provides – we are one of 22 Public Health stations covered by Bua-Yai Hospital.  Following the segregation and collection methods, the 
waste is delivered to the main hospital for destruction or whatever processes are necessary I do not exactly know.  

Reference 2 - 1.77% Coverage 
Hazardous waste such as vaccine tubes, syringes, and glass is placed in t hese containers. Liquid waste from washing wounds is poured into a 
lavatory with a septic tank and there is followed by disinfectant (the establishment does not have a waste water treatment system).  

<Internals\\In-depth interview transcriptions\\SHCP 5> - § 1 reference coded  [2.52% Coverage] 
Reference 1 - 2.52% Coverage 
 The officers have to s eparate medical waste into 2 ty pes, sharps and non sharps, immediately at the original source in a ccordance with hospital  
regulations. Some of the container s for sharps waste are disc arded medicine bottles  and other,  glass bottles. And some are spec ific boxes, red 
boxes. 

<Internals\\In-depth interview transcriptions\\SHCP 5-2> - § 1 reference coded  [0.85% Coverage] 
Reference 1 - 0.85% Coverage 
Definitions of infectious waste for the hospital can be divided into sharps waste and non-sharps waste. 
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<Internals\\In-depth interview transcriptions\\SHCP 6(2p)> - § 2 references coded  [1.53% Coverage] 
Reference 1 - 0.73% Coverage 
The hospital has p rovided an orie ntation and demonstration program for new staff which covers infectious waste definitions, handling methods, 
regulations, and occupational safety – injury procedures.  

Reference 2 - 0.79% Coverage 
From my personal perception, supervisory agencies and executive directors have regulated wide principles, rules and standards which workers can 
easily adapt for use in each context of health services and operations.  

<Internals\\In-depth interview transcriptions\\SHCP 8(2p)> - § 1 reference coded  [1.57% Coverage] 
Reference 1 - 1.57% Coverage 
Infectious waste i s produce d throug hout the processes of  the  he alth services of the  hos pital. It m ust be  s eparated i mmediately at the point of 
generation from the general waste into suitable containers. 

<Internals\\In-depth interview transcriptions\\SHCP 8-2> - § 1 reference coded  [2.27% Coverage] 
Reference 1 - 2.27% Coverage 
medical waste will be separated immediately at the point of  generation, into ge neral waste and infectious waste. Sharp waste is infectious waste 
which will be contained in specific containers such as secure plastic bottles or gallon laundry liquid bottles. 

<Internals\\In-depth interview transcriptions\\SHCP 9> - § 2 references coded  [1.38% Coverage] 
Reference 1 - 0.77% Coverage 
The hospital has divided the types of waste into 2 main groups; infectious waste and general waste. Infectious waste includes dry, sharps, and wet 
waste. General waste also combines dry and wet materials. 

Reference 2 - 0.61% Coverage 
the hospital has tried to separate 2 kinds of general waste, it has not succeeded because of the lack of awareness and knowledge of our staff as well 
as patients.  

NEGATIVE 
<Internals\\In-depth interview transcriptions\\SHCP 1> - § 1 reference coded  [1.09% Coverage]Reference 1 - 1.09% Coverage 
the hospital incinerator is still operating due to the increase in the amount of infectious waste.  Sharps and other materials such as blades and 
scalpels are a major difficulty with combustion. 
 
<Internals\\In-depth interview transcriptions\\SHCP 10> - § 1 reference coded  [1.85% Coverage] 
Reference 1 - 1.85% Coverage 
special waste such a s r adioactive waste and chem ical was te was  kept in  f uel tank s with secured lid s for a v ery long  ti me withou t any 
consideration. The tanks have accumulated in that building (pointing to a very old timber building). The hospital does not have any direction, clear 
methods, or a plan to manage the special waste. 

<Internals\\In-depth interview transcriptions\\SHCP 5-2> - § 2 references coded  [3.16% Coverage] 
Reference 1 - 1.71% Coverage 
It is a result of unclear de finitions of infectious waste ite ms. Practitioners sometimes discard contaminated gauze into general waste containers; 
sometimes they discard it into infectious waste containers. 

Reference 2 - 1.45% Coverage 
Have you traced them back to the original source? 
Participant: Yes, they are a result of misunderstanding by patients. We also found an intravenous (IV) line with a needle. 

<Internals\\In-depth interview transcriptions\\SHCP 7-2(6p)> - § 2 references coded  [1.96% Coverage] 
Reference 1 - 0.90% Coverage 
does your hospital provide guidelines or a manual for the IWMS for all levels of staff? 
Participant 1: We do have one but we do not give it to everyone. I think communication with them by talking might be better than by documents 
which we do not know they are going to read.  

Reference 2 - 1.06% Coverage 
we found used needles and sy ringes in genera l bins.  It was reported  to the co mmittee in order to f ind a suitable s olution and the conclusion was 
that all medical practitioners be as ked to increase their attention to seg regation of health care was te, but it still happene d again about 3 times in 
waste from the emergency room.  
 
 
CONSTITUENT VARIABLE: (10) COMMUNICATION WITH OUTSIDE BODIES 

Name In Folder References Coverage 
SHCP 1 Internals\\In-depth interview transcriptions 4 5.31% 
SHCP 10 Internals\\In-depth interview transcriptions 2 2.75% 
SHCP 2-2 Internals\\In-depth interview transcriptions 6 19.91% 
SHCP 3 Internals\\In-depth interview transcriptions 2 2.95% 
SHCP 4 Internals\\In-depth interview transcriptions 6 11.02% 
SHCP 5 Internals\\In-depth interview transcriptions 4 8.82% 
SHCP 5-2 Internals\\In-depth interview transcriptions 1 1.91% 
SHCP 6(2p) Internals\\In-depth interview transcriptions 7 6.10% 
SHCP 7 Internals\\In-depth interview transcriptions 5 5.67% 
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SHCP 7-2(6p) Internals\\In-depth interview transcriptions 3 2.54% 
SHCP 8-2 Internals\\In-depth interview transcriptions 2 4.07% 
SHCP 9 Internals\\In-depth interview transcriptions 2 2.37% 
 POSITIVE 

Name In Folder References Coverage
SHCP 1 Internals\\In-depth interview transcriptions 2 2.96% 
SHCP 10 Internals\\In-depth interview transcriptions 1 1.13% 
SHCP 2-2 Internals\\In-depth interview transcriptions 4 11.76% 
SHCP 3 Internals\\In-depth interview transcriptions 2 2.95% 
SHCP 4 Internals\\In-depth interview transcriptions 3 5.46% 
SHCP 5 Internals\\In-depth interview transcriptions 3 6.42% 
SHCP 5-2 Internals\\In-depth interview transcriptions 1 1.91% 
SHCP 6(2p) Internals\\In-depth interview transcriptions 4 3.37% 
SHCP 7 Internals\\In-depth interview transcriptions 3 3.17% 
SHCP 7-2(6p) Internals\\In-depth interview transcriptions 3 2.53% 
SHCP 8-2 Internals\\In-depth interview transcriptions 1 2.26% 
SHCP 9 Internals\\In-depth interview transcriptions 1 1.26% 
 NEGATIVE 

Name In Folder References Coverage
SHCP 1 Internals\\In-depth interview transcriptions 2 2.35% 
SHCP 10 Internals\\In-depth interview transcriptions 1 1.61% 
SHCP 2-2 Internals\\In-depth interview transcriptions 2 8.12% 
SHCP 4 Internals\\In-depth interview transcriptions 3 5.52% 
SHCP 5 Internals\\In-depth interview transcriptions 1 2.36% 
SHCP 6(2p) Internals\\In-depth interview transcriptions 3 2.72% 
SHCP 7 Internals\\In-depth interview transcriptions 2 2.49% 
SHCP 8-2 Internals\\In-depth interview transcriptions 1 1.81% 
SHCP 9 Internals\\In-depth interview transcriptions 1 1.11% 
 

CODED INFORMATION 
POSITIVE 

<Internals\\In-depth interview transcriptions\\SHCP 1> - § 2 references coded  [2.96% Coverage] 
Reference 1 - 1.37% Coverage 
Public health volunteers working under the MoPH are obviously helping us to communicate with people in the area. And we also have a banner in 
front of the hospital (commonly used way of the hospital announcing the performance of management). 

Reference 2 - 1.59% Coverage 
The m unicipality has  he lped us t o dis pose o f the  genera l waste f or which w e have  to pay around 12 Bah t pe r kilogram. And the Me dical 
Engineering Institution (MEI) of Khon Kaen University i s encouraging the use o f medical technologies and knowledge for all hos pitals in the  
region. 

<Internals\\In-depth interview transcriptions\\SHCP 10> - § 1 reference coded  [1.13% Coverage] 
Reference 1 - 1.13% Coverage 
we receive new medical technologies and  innovations when our staff  join a conference. There will b e medical companies and sponsors o f the 
conference, trying to sell their products and make connections. 

<Internals\\In-depth interview transcriptions\\SHCP 2-2> - § 4 references coded  [11.76% Coverage] 
Reference 1 - 2.52% Coverage 
The IC and the ENV have set a yearly plan of infectious waste management according to the hos pital strategy. The hospital now has the highest 
accreditation level from the HA (level 3) and there will be reaccreditation of the management again in the next 2 years. 

Reference 2 - 3.13% Coverage 
The Provincial pub lic health office is the main organization under  the Ministry of Public Health co ntrolling and managing the direction of  all  
health care providers in the province. The Public Health Office has a plan each year to enhance hospitals which potentially requires management 
to accept the evaluation from the HA. 

Reference 3 - 4.05% Coverage 
 you accepted an evaluation from the HA and the hospital got management level 3, what benef its did the hospital get apar t from a reputation for 
communicating with people in the area? 
Participant: The most important benefit we have is a g ood management and services standard plus self protection from law suits by patients – 
HA is like a guidance for us in stimulate our organization to push for satisfactory standards.  

Reference 4 - 2.06% Coverage 
all departments have to make a risk management report according to the policies of the hospital. Then, the report will be used to make a statistical 
report for HA and the MoPH (to ask for annual financial support). 

<Internals\\In-depth interview transcriptions\\SHCP 3> - § 2 references coded  [2.95% Coverage] 
Reference 1 - 0.75% Coverage 
the hospital has a plan to accept an evaluation from the HA for accreditation this year.  

Reference 2 - 2.19% Coverage 
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We can communicate with people via public health volunteers and community radio. The new advanced strategy of the MoPH is to pr omote a 
health fund for the community so that it can collaborate with health officers and enhance illness prevention and people’s health. 

<Internals\\In-depth interview transcriptions\\SHCP 4> - § 3 references coded  [5.46% Coverage] 
Reference 1 - 1.05% Coverage 
 The hospital accepted the evaluation from the IC of the main hospital last week and we must also do our best to maintain the management quality 
of the hospital. 

Reference 2 - 2.00% Coverage 
The host hospital of the cluster is the main party supporting HPH activities. The Provincial Public Health Office and the Provincial Administrative 
Organization are the highest authoritative offices at th e provinci al level s upervising th e entire picture of hospital p erformance, e specially the 
former office. 

Reference 3 - 2.41% Coverage 
The host hospital not only administer HPHs but also sustain all medical materials including HPH’s annual budget in which ¼ of the expenditure is 
expended on infectious waste management. The requirement of expenditures from disposal of infectious waste of the host hospital which services 
for small health care establishment’s members is going to be forwarded to the MoPH.  

<Internals\\In-depth interview transcriptions\\SHCP 5> - § 3 references coded  [6.42% Coverage] 
Reference 1 - 1.82% Coverage 
Ubon Rajathanee province (40 kilometers away) has a future plan to build an incinerator plant for infectious waste the hospitals in the area will be 
able to utilize the services o this plant in the next 2-3 years. 

Reference 2 - 2.46% Coverage 
 the ad ministrators decided to use an o utsider to res pond on infectious w aste disposal, we  did it by ourselves with the MoPH’s model o f 
incinerator. We realized that we could not cope with the residuals after the processes, toxic ash and toxic fumes, and especially the maintenance 
cost. 

Reference 3 - 2.14% Coverage 
The outsider offered a cost of 12 Baht per kilogram while the hospital expenditure was more than 20 Baht per kilogram – hence, 3 years ago the 
Hospital made a decision based on all the earlier mentioned conditions. The expenditure is more reasonable. 

<Internals\\In-depth interview transcriptions\\SHCP 5-2> - § 1 reference coded  [1.91% Coverage] 
Reference 1 - 1.91% Coverage 
 I think it is necessary for some specific aspects. For example, community can participate with the hospital and the local authority in evaluating the 
results of the infectious waste disposal of the hospital or private companies.  

<Internals\\In-depth interview transcriptions\\SHCP 6(2p)> - § 4 references coded  [3.37% Coverage] 
Reference 1 - 1.13% Coverage 
the medical practice department has cooperated with the local administrative organization on the infectious waste transportation route to limit the 
effects of scattering, s pillage, and leakage of the waste during o ff-site transport. We, th e IC , ha ve occasio nally edu cated the m unicipality’s 
employees as well. 

Reference 2 - 0.57% Coverage 
Actually, we already accepted a pre- survey from the HA which is preparation f or evaluation, at HA level 3 and we will receive a  full assessment 
in December  

Reference 3 - 0.75% Coverage 
To put an end to the problem, the hospital administrators decided to stop incineration inside the premises, leading to collaboration with an external 
organization for the elimination of infectious waste. 

Reference 4 - 0.91% Coverage 
How does the hospital communicate with the public about the quality of the infectious waste management of the hospital?  
Participant 2 (IC): We have informed patients and participants and also have an information poster in front of the hospital.  

<Internals\\In-depth interview transcriptions\\SHCP 7> - § 3 references coded  [3.17% Coverage] 
Reference 1 - 0.87% Coverage 
The indicators that the HA uses to evaluate the hospital management performance with thi s are not too detailed and hospitals  also can  choose 
whatever they want to focus on first or make a priority.  

Reference 2 - 0.78% Coverage 
The planning division which is under the Department of Service Contribution is one of  the most useful units  supporting the hospital with ne w 
medical knowledge and information.  

Reference 3 - 1.52% Coverage 
We have tried to develop the indicators of the HA by putting these aspects, the awareness and understanding, into the  evaluation and have also 
made a new type of hospital, a Health Promoting hospital and a reduce global warming campaign, to c ommunicate and emphasize the image of 
the hospital to people nearby in order to be more approachable.  

<Internals\\In-depth interview transcriptions\\SHCP 7-2(6p)> - § 3 references coded  [2.53% Coverage] 
Reference 1 - 0.57% Coverage 
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We have a clear IWMS plan along with the indicators. There are responsible persons for each indicator. Moreover, our hospital has been awarded 
a golden plate 3 years in a row. 

Reference 2 - 0.87% Coverage 
Have you tried to communicate with the local community about the quality of the IWMS and the environment achieved by the hospital?    
Participant 2: We have. We can talk with the community via the hospital website and or a huge vinyl poster in front of the hospital. 

Reference 3 - 1.09% Coverage 
the Hospital has to invite persons who have experience or can provide supervision for the operations of the hospital, such as retired governmental 
officers, as representative of  th e com munity pa rt. It i s not only that, invitations to outside bodi es will b e used  as an adver tisement tool to 
communicate with people in the areas as well.  

<Internals\\In-depth interview transcriptions\\SHCP 8-2> - § 1 reference coded  [2.26% Coverage] 
Reference 1 - 2.26% Coverage 
 staff have to do whatever they can to improve the health quality of the population in the area, not only the health services of the establishment but 
also the health prevention policy by survey and give simple instructions to people in the remote areas.  

<Internals\\In-depth interview transcriptions\\SHCP 9> - § 1 reference coded  [1.26% Coverage] 
Reference 1 - 1.26% Coverage 
From y our various respon sibilities, such as  the incinerator and the waste water treatment sys tem, h ave you had engineers c ontrolling t hese 
systems? 
Participant: No, but o ver the l ast two y ears we have sometimes invited the  professional engineers who designed the systems from Khon K aen 
University to check the system and maintain them. 

NEGATIVE 
<Internals\\In-depth interview transcriptions\\SHCP 1> - § 2 references coded  [2.35% Coverage] 
Reference 1 - 0.76% Coverage 
I think it is not appropriate to have other people outside the hospital join in and provide suggestions to our complicated management.  

Reference 2 - 1.59% Coverage 
We have never followed up on any information from the waste carrier after the waste has been transported off-site. Another important point is that we should have the 
main national organization provide information about all the registered carriers and approved disposal facilities.  
 
<Internals\\In-depth interview transcriptions\\SHCP 10> - § 1 reference coded  [1.61% Coverage] 
Reference 1 - 1.61% Coverage 
There is general waste, infectious waste and special waste. I think you can hire the private company to eliminate all that waste as well. 
Participant 1: They said that they can but how we can trust them. The hospital just collects the tanks in the same place before taking any action. 

<Internals\\In-depth interview transcriptions\\SHCP 2-2> - § 2 references coded  [8.12% Coverage] 
Reference 1 - 3.40% Coverage 
I am satisfied at the moment, however many departments under the ministry of MoPH have overlapping responsibilities and we accept policies from them. Therefore, 
the hospital has to have many KPIs (Key Performance indicators – a type of measure of performance to evaluate success) to report on to the MoPH, increasing our staff 
workloads and confusing us. 

Reference 2 - 4.72% Coverage 
The first thing that I want to change, if possible, is  that the MoPH should combine some overlapping departments so t hat i t can give a clear policy to h ospitals to 
improve the e fficiency of the  organization. For instance, we recently tried to focus o n HA but we also have to report on KM (Knowledge management), and QA 
(Quality Assurance) and previously, we had to report according to ISO 2000 – that impedes the management quality of the hospital because too much documentation is 
required. 

<Internals\\In-depth interview transcriptions\\SHCP 4> - § 3 references coded  [5.52% Coverage] 
Reference 1 - 1.45% Coverage 
there some differences such as additional policies, however, the main organizational s tructure, the nu mber of staff, and facilities did not cha nge. 
Therefore, the PCA is a more appropriate standard for the HPH than the HA.  

Reference 2 - 2.10% Coverage 
 your hospital have an infectious waste management plan or a development plan? 
Participant: I am not sure whether it is a plan or not. We just do our work as routine jobs in agreement with hospital policies. Also, staff have to 
be concerned about the effects of the infectious waste on the nearby community and environment. 

Reference 3 - 1.97% Coverage 
 It is inevitable that it is  not only the infectious waste management knowledge that was not advanced in the past, but also the  supporting facilities 
and en couragement fr om lo cal an d federal government were n ot adequate. This led to in efficiency in  in fectious was te management but it is 
improving now. 

<Internals\\In-depth interview transcriptions\\SHCP 5> - § 1 reference coded  [2.36% Coverage] 
Reference 1 - 2.36% Coverage 
after the company has taken the infectious waste anyway, have you ever traced the influence of the transportation route or the results of disposal 
or measured their work performance? 
Participant: It is very sad that we have no time to do that. We have never done that before  

<Internals\\In-depth interview transcriptions\\SHCP 6(2p)> - § 3 references coded  [2.72% Coverage] 
Reference 1 - 0.91% Coverage 
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The municipality helps us in general waste disposal, alt hough the landfill site is still poorly managed and uses inappropriate landfill method. The 
landfill techniques they use are not quite accurate according to the principles of waste management. 

Reference 2 - 1.07% Coverage 
 In fact, all th e indicators used in the assessment are stipulated by the hospital in accordanc e with s uitable criteria and the  conditions of the HA 
and the MoPH. With respect to infectious wa ste management, the  HA is concerned with the overall view of the m anagement system, not t he 
detail.  

Reference 3 - 0.73% Coverage 
The HA has  found that the exis ting methods of the municipality’s landfill site ar e not of a high standard lack ing a waste water treatment system 
and with the waste open dumping area poorly organized.  

<Internals\\In-depth interview transcriptions\\SHCP 7> - § 2 references coded  [2.49% Coverage] 
Reference 1 - 1.68% Coverage 
First, hospitals must have full-time or random observers to gather information starting from the hospital to the final disposal. Secondly, regarding 
assessment of private companies, according to our authority, I am not sure that we can do this or maybe it will be overlapping, interfering with the 
responsibilities of local authorities or the Ministry’s departments with hospitals.  

Reference 2 - 0.80% Coverage 
The HA has operated in this c ountry for only a s hort time, therefore it  still needs help and support not only fro m public sector departments but 
academicians in universities as well. 

<Internals\\In-depth interview transcriptions\\SHCP 8-2> - § 1 reference coded  [1.81% Coverage] 
Reference 1 - 1.81% Coverage 
I can tell you that people outside are really involved in the activities of the hospital especially infectious waste management or whatever and it is 
very difficult. They definitely don’t care about this  

<Internals\\In-depth interview transcriptions\\SHCP 9> - § 1 reference coded  [1.11% Coverage] 
Reference 1 - 1.11% Coverage 
The potential of each health care unit or pr imary care unit pertaining to infectious waste management does not match the MoPH standard. The 
lower standard of incinerator, the potential for toxic ash and residue disposal, and management are undeniable reasons that forced us to s tart this 
project. 
 
 
CONSTITUENT VARIABLE: (11) INFECTIOUS WASTE MANAGEMENT (IWM) DOCUMENTS 

Name In Folder References Coverage 
SHCP 1 Internals\\In-depth interview transcriptions 3 4.06% 
SHCP 10 Internals\\In-depth interview transcriptions 4 3.04% 
SHCP 2 Internals\\In-depth interview transcriptions 2 4.83% 
SHCP 2-2 Internals\\In-depth interview transcriptions 6 17.28% 
SHCP 3 Internals\\In-depth interview transcriptions 3 7.43% 
SHCP 4 Internals\\In-depth interview transcriptions 6 7.89% 
SHCP 5 Internals\\In-depth interview transcriptions 1 2.80% 
SHCP 5-2 Internals\\In-depth interview transcriptions 5 11.35% 
SHCP 6(2p) Internals\\In-depth interview transcriptions 11 8.91% 
SHCP 7 Internals\\In-depth interview transcriptions 6 5.38% 
SHCP 7-2(6p) Internals\\In-depth interview transcriptions 11 8.35% 
SHCP 8(2p) Internals\\In-depth interview transcriptions 4 8.37% 
SHCP 8-2 Internals\\In-depth interview transcriptions 2 3.84% 
SHCP 9 Internals\\In-depth interview transcriptions 8 4.99% 
 POSITIVE 

 Name In Folder References Coverage
SHCP 1 Internals\\In-depth interview transcriptions 1 0.92% 
SHCP 10 Internals\\In-depth interview transcriptions 2 2.19% 
SHCP 2 Internals\\In-depth interview transcriptions 2 4.79% 
SHCP 2-2 Internals\\In-depth interview transcriptions 3 7.35% 
SHCP 3 Internals\\In-depth interview transcriptions 3 7.40% 
SHCP 4 Internals\\In-depth interview transcriptions 3 3.84% 
SHCP 5 Internals\\In-depth interview transcriptions 1 2.78% 
SHCP 5-2 Internals\\In-depth interview transcriptions 3 7.90% 
SHCP 6(2p) Internals\\In-depth interview transcriptions 9 6.82% 
SHCP 7 Internals\\In-depth interview transcriptions 4 3.68% 
SHCP 7-2(6p) Internals\\In-depth interview transcriptions 6 4.03% 
SHCP 8(2p) Internals\\In-depth interview transcriptions 3 5.99% 
SHCP 9 Internals\\In-depth interview transcriptions 3 1.65% 
 NEGATIVE 

Name In Folder References Coverage
SHCP 1 Internals\\In-depth interview transcriptions 2 3.14% 
SHCP 10 Internals\\In-depth interview transcriptions 1 0.83% 
SHCP 2-2 Internals\\In-depth interview transcriptions 4 12.73% 
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SHCP 4 Internals\\In-depth interview transcriptions 3 4.04% 
SHCP 5-2 Internals\\In-depth interview transcriptions 2 3.39% 
SHCP 6(2p) Internals\\In-depth interview transcriptions 3 3.50% 
SHCP 7 Internals\\In-depth interview transcriptions 2 1.69% 
SHCP 7-2(6p) Internals\\In-depth interview transcriptions 5 4.31% 
SHCP 8(2p) Internals\\In-depth interview transcriptions 1 2.36% 
SHCP 8-2 Internals\\In-depth interview transcriptions 2 3.84% 
SHCP 9 Internals\\In-depth interview transcriptions 4 3.32% 
 

CODED INFORMATION 
POSITIVE 

<Internals\\In-depth interview transcriptions\\SHCP 1> - § 1 reference coded  [0.92% Coverage] 
Reference 1 - 0.92% Coverage 
The head of the hospital is the highest person who controls everything. The IC and the ENV are the panels responsible for work within infectious 
waste management.  
 
<Internals\\In-depth interview transcriptions\\SHCP 10> - § 2 references coded  [2.19% Coverage] 
Reference 1 - 1.31% Coverage 
The ENV copes with the environment and the security of the hosp ital. The IC controls hospital hygiene and i nfections. Members of the IC are 
sometimes members of the ENV. In addition some information is shared between the committees. 

Reference 2 - 0.89% Coverage 
an additional plan for the health security of the staff such as a plan for product and equipment development? 
Participant 1:  The IC has covered this point. 

<Internals\\In-depth interview transcriptions\\SHCP 2> - § 2 references coded  [4.79% Coverage] 
Reference 1 - 1.33% Coverage 
We accepted from the regulations of the MoPH and some adapted practices are improved for suitability of the hospital context. 

Reference 2 - 3.46% Coverage 
Does your hospital have an infectious waste management plan which is a 3 year plan or a 5 year plan or whatever? 
Participant: Yes, we do a nd the IC is the  responsible team at this point. The  committee members have meetings to disc uss and plan what the 
hospital needs to develop or change according to the hospital strategies. 

<Internals\\In-depth interview transcriptions\\SHCP 2-2> - § 3 references coded  [7.35% Coverage] 
Reference 1 - 2.52% Coverage 
The IC and the ENV have set a yearly plan of infectious waste management according to the hos pital strategy. The hospital now has the highest 
accreditation level from the HA (level 3) and there will be reaccreditation of the management again in the next 2 years. 

Reference 2 - 2.04% Coverage 
The Head of the hospital is responsible for policies and c ontrol of the management direction of the whole system. The IC and th e ENV are the 
detailed groups which give directions and provide immediate solutions.  

Reference 3 - 2.79% Coverage 
 hospital have a manual related to infectious waste management? 
Participant: Yes, we have one manual on infection control which covers everything including infectious waste management and the IC updates 
the manual every 3 years. The manual is available in all departments in the hospital. 

<Internals\\In-depth interview transcriptions\\SHCP 3> - § 3 references coded  [7.40% Coverage] 
Reference 1 - 2.67% Coverage 
 The IC and the hospital administration board have launched an annual plan including purchasing and the development of all the indicators as well 
as the monitoring of each component of IWM. The administration board is the highest management party in control of  all the subdivisions and 
committees such as the IC and the ENV. 

Reference 2 - 2.85% Coverage 
the transportation of infectious waste on site and the main waste storage? 
Participant: We have one full times member of staff responding on waste transportation on site twice daily at 8 am and 3 pm. This staff member 
also responds on recording and reporting the quantity of infectious waste while the disposal company is taking the waste out.  

Reference 3 - 1.88% Coverage 
all staff have a personal job description, therefore, if they have an argument, administrators will focus on the information regarded as essential and 
on the hierarchy or the level of staff to be excluded from the investigation. 

<Internals\\In-depth interview transcriptions\\SHCP 4> - § 3 references coded  [3.84% Coverage] 
Reference 1 - 1.04% Coverage 
The hospital accepted the evaluation from the IC of the main hospital last week and we must also do our best to maintain the management quality 
of the hospital. 

Reference 2 - 1.43% Coverage 
There are 10 people and 4 of them are key responsible persons on IWM, including; an IC nurse, a nurse aid, a janitor, and a nurse inspector who 
will record and report all information in a monthly meeting of the hospital.  
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Reference 3 - 1.36% Coverage 
All employees have a clear job description, a clear definition of their roles and responsibilities; therefore, we do not very often see disagreements 
on the job, especially in our hospital which is very small.  

<Internals\\In-depth interview transcriptions\\SHCP 5> - § 1 reference coded  [2.78% Coverage] 
Reference 1 - 2.78% Coverage 
hospitals have to re ceive an evaluation from the HA, what is the current level of the management of the hospital and  does your hospital have a 
plan to improve the level? 
Participant: Now we are at level 2 and we do have a plan to raise the level up  to 3 in the next year. We have a strong determination to reach HA 
level 3.  

<Internals\\In-depth interview transcriptions\\SHCP 5-2> - § 3 references coded  [7.90% Coverage] 
Reference 1 - 3.38% Coverage 
Transportation inside the hospital premises and collection of infectious waste for the main storage area are ou r responsibility. With respect to  the 
infectious waste operating procedures o f practitioners, the ho spital has  provided traini ng and educatio n programs relat ed to i nfectious was te 
handling and infection prevention such as segregation, transportation, and how to use personal protective equipment. 

Reference 2 - 2.85% Coverage 
The nurses o f the E mergency Depart ment will be come secreta ries of the m ain board. In fection Control Ward Nurses directl y control all th e 
operational procedures and activities at the ward level. The f inal one is the cooperative co mmittee which responds on sharing information and the 
implementation of the programs within the hospital community. 

Reference 3 - 1.68% Coverage 
General staff receive related training and a dditional education. The IC and ICWN have to accept rehabilitation programs, at l east 20 hou rs per 
year, and then transfer that knowledge to their colleagues. 

<Internals\\In-depth interview transcriptions\\SHCP 6(2p)> - § 9 references coded  [6.82% Coverage] 
Reference 1 - 0.76% Coverage 
With the existing practical procedures such as segregation, collection and transportation, personal protective practice guidelines, and regulations, 
who formulated these things? 
Participant 1 (ENV): The IC. 

Reference 2 - 0.66% Coverage 
The IC i s the pers on who has  elaborately organized and up dated the procedures with th e cooper ation of the s anitary depa rtment r aising th e 
standard of infectious waste management.  

Reference 3 - 0.89% Coverage 
the transportation route has changed on some occasions in orde r to avoid public areas as  much as possible and up dating procedures with new 
knowledge and technologies by the provision of education or rehabilitating practice programs for staff.  

Reference 4 - 1.13% Coverage 
the medical practice department has cooperated with the local administrative organization on the infectious waste transportation route to limit the 
effects of scattering, s pillage, and leakage of the waste during o ff-site transport. We, th e IC , ha ve occasio nally edu cated the m unicipality’s 
employees as well. 

Reference 5 - 0.79% Coverage 
For the 4 unskilled staff who directly handle infectious waste, does the hospital have preparation or orientation programs for them? 
Participant 2 (IC): Yes, we did before and while they are working occasionally.  

Reference 6 - 0.73% Coverage 
The hospital has p rovided an orie ntation and demonstration program for new staff which covers infectious waste definitions, handling methods, 
regulations, and occupational safety – injury procedures.  

Reference 7 - 0.57% Coverage 
Actually, we already accepted a pre- survey from the HA which is preparation f or evaluation, at HA level 3 and we will receive a  full assessment 
in December  

Reference 8 - 0.79% Coverage 
From my personal perception, supervisory agencies and executive directors have regulated wide principles, rules and standards which workers can 
easily adapt for use in each context of health services and operations.  

Reference 9 - 0.49% Coverage 
The policies generally indicate the overall image of the management in relation to the quality of the nearby community environment. 

<Internals\\In-depth interview transcriptions\\SHCP 7> - § 4 references coded  [3.68% Coverage] 
Reference 1 - 0.78% Coverage 
The planning division which is under the Department of Service Contribution is one of  the most useful units  supporting the hospital with ne w 
medical knowledge and information.  

Reference 2 - 0.75% Coverage 
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We have tried to develop the indicators of the HA by putting these aspects, the awareness and understanding, into the  evaluation and have also 
made a new type of hospital 

Reference 3 - 0.59% Coverage 
 The knowledge and understanding of the participants involved as I told you before, is the first thing that we have tried to improve. 
 
Reference 4 - 1.57% Coverage 
a new contract would have to demonstrate all the  deta ils of the  management processes after the  infectious waste is t aken off the site an d al so 
include contingency plans for possible problems along the  transportation route. Various kinds of evidence will certainly need to be prepared for 
the hospital’s committee before deciding on an important agreement  
 
<Internals\\In-depth interview transcriptions\\SHCP 7-2(6p)> - § 6 references coded  [4.03% Coverage] 
Reference 1 - 0.74% Coverage 
They will be provid ed with the neces sary information such as the work schedule, time, how to prot ect themselves properly while working with 
infectious waste, and how to use protective equipment such as boots, gloves, mask, etc. 

Reference 2 - 0.74% Coverage 
Information about transporting routes and co llecting points will be p rovided for ho usemates in th e orientation progra m. The i nfectious was te 
transporting route must not cross or pass the route for general waste at the same time.  

Reference 3 - 0.63% Coverage 
The committee has to set organizational go als and indicators according to management direction. The Head of  the hospital is the chairman of the 
committee and he initiates these policies himself.  

Reference 4 - 0.57% Coverage 
We have a clear IWMS plan along with the indicators. There are responsible persons for each indicator. Moreover, our hospital has been awarded 
a golden plate 3 years in a row. 

Reference 5 - 0.83% Coverage 
Have you tried to change regulations or procedures that you think will encourage the working performance or be suitable for the hospital context. 
Participant 2: We have changed some under the command of the hospital director based on hospital strategies. 

Reference 6 - 0.51% Coverage 
The hospital administrators have a clear policy on in fectious waste management and c lear definitions for the res ponsible persons of each health 
care activity. 

<Internals\\In-depth interview transcriptions\\SHCP 8(2p)> - § 3 references coded  [5.99% Coverage] 
Reference 1 - 2.53% Coverage 
Based on the training provided, does it help and encourage your work in IWM? 
Participant 1 (General staff): Yes, we can lea rn new things from the training, get more information, learn new technologies, and also we have 
more confidence working with infectious waste which is a very important responsibility of the hospital. 

Reference 2 - 1.66% Coverage 
 The hospital also has general procedure indicators, GPIs, to check all the procedures based on all the operations within the hospital. GPIs are used 
to evaluate the work performance of each sector in the hospital. 

Reference 3 - 1.80% Coverage 
The fact that we are close to each ot her does not mean we lack responsibility in regard to our j obs. We do have a clear job description to follow 
and also a good work evaluation system both internally and form outside organizations. 

<Internals\\In-depth interview transcriptions\\SHCP 9> - § 3 references coded  [1.65% Coverage] 
References 1-2 - 1.16% Coverage 
Waste data  collection inc ludes information about par ticipants’ behavior (staff, patients, and re latives), the most popu lar areas for dropping off 
waste, how staff can be involved, enhancements in the waste management of each department. As a result, we have some findings which provide 
very good information. 

Reference 3 - 0.50% Coverage 
disease prevention tasks, surveys and solutions, will be conducted according to reports from the areas where problems have occurred. 

NEGATIVE 
<Internals\\In-depth interview transcriptions\\SHCP 1> - § 2 references coded  [3.14% Coverage] 
Reference 1 - 1.56% Coverage 
all staff members in the hospital have to  ha ve a  jo b-description for t heir H ead or for administrators in e ach section be fore th ey s tart work. 
Therefore, from this information administrators have an overview of departmental management which affects the allocation of resources. 

Reference 2 - 1.59% Coverage 
We have never followed up on any information from the waste carrier after the waste has been transported off-site. Another important point is that 
we should have the main national organization provide information about all the registered carriers and approved disposal facilities.  
 
<Internals\\In-depth interview transcriptions\\SHCP 10> - § 1 reference coded  [0.83% Coverage] 
Reference 1 - 0.83% Coverage 
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We do not have a proper plan for infectious waste management. However, we do ha ve an annual plan for example purchasing plan and general 
routines.  

<Internals\\In-depth interview transcriptions\\SHCP 2-2> - § 4 references coded  [12.73% Coverage] 
Reference 1 - 2.37% Coverage 
For new staff, an o rientation program is prepared, however it does  not focus on the  infectious waste management so much. It  provides general 
information, the hospital structure, the facilities, strategies, visions, and goals of the hospital, etc.  

Reference 2 - 2.81% Coverage 
the IC conduct a systematic evaluation of infectious waste products, equipment, and recycled containers? 
Participant: Not really, we just have an occasional discussion at a monthly meeting of the IC about the performance of the products or concerns 
from reports and requirements of operators. 

Reference 3 - 3.40% Coverage 
I am satisfied at the m oment, however many departments under the ministry of MoPH have overla pping responsibilities and we accept policies 
from them. Therefore, the hospital has to have many KPIs (Key Performance indicators – a type of measure of performance to evaluate success) to 
report on to the MoPH, increasing our staff workloads and confusing us. 

Reference 4 - 4.14% Coverage 
the MoPH s hould co mbine s ome overlapping de partments so that it can give a  cle ar policy to hos pitals to  i mprove the  efficiency of the 
organization. For instance, we recently tried to f ocus o n HA but w e a lso ha ve to re port o n K M ( Knowledge management), and Q A (Quality 
Assurance) and prev iously, we had  to report according to ISO 2000 – th at impedes the management quality of  the hospital be cause too  much 
documentation is required. 

<Internals\\In-depth interview transcriptions\\SHCP 4> - § 3 references coded  [4.04% Coverage] 
Reference 1 - 0.71% Coverage 
I am not sure about the whole waste disposal system but we just know that we have to follow the main hospital. 

Reference 2 - 1.22% Coverage 
Does your hospital have it own IWM guidelines? 
Participant: There is no manual; however we use the same instructions legislated by the MoPH and also the guidelines from the main hospital. 

Reference 3 - 2.10% Coverage 
 your hospital have an infectious waste management plan or a development plan? 
Participant: I am not sure whether it is a plan or not. We just do our work as routine jobs in agreement with hospital policies. Also, staff have to 
be concerned about the effects of the infectious waste on the nearby community and environment. 

<Internals\\In-depth interview transcriptions\\SHCP 5-2> - § 2 references coded  [3.39% Coverage] 
Reference 1 - 1.68% Coverage 
You said that the hospital has provided the related training and education programs for staff. Is the training provided suitable for staff?  
Participant: It is personal awareness that we cannot control. 

Reference 2 - 1.71% Coverage 
It is a result of unclear de finitions of infectious waste ite ms. Practitioners sometimes discard contaminated gauze into general waste containers; 
sometimes they discard it into infectious waste containers. 

<Internals\\In-depth interview transcriptions\\SHCP 6(2p)> - § 3 references coded  [3.50% Coverage] 
Reference 1 - 1.44% Coverage 
have you ever traced the results of the disposal or are there any reports proving that the company’s disposal methods are environmentally friendly, 
or that there is no impact on the nearby community? 
Participant 1 (ENV): Th ere we re just scientific reports fro m th e co mpany o n the q uality of air  and water . We have not seen th e co mpany 
establishment or the location of the disposal site yet. 

Reference 2 - 1.07% Coverage 
 In fact, all th e indicators used in the assessment are stipulated by the hospital in accordanc e with s uitable criteria and the  conditions of the HA 
and the MoPH. With respect to infectious wa ste management, the  HA is concerned with the overall view of the m anagement system, not t he 
detail.  

Reference 3 - 1.00% Coverage 
Was evaluation included in the contract? 
Participant 1 (ENV): It depends whether the hospital wants to put it into the contract or not. 
Participant 2 (IC): From a practitioner’s point of view, we have failed on this because it is one of our responsibilities as well.   

<Internals\\In-depth interview transcriptions\\SHCP 7> - § 2 references coded  [1.69% Coverage] 
Reference 1 - 0.87% Coverage 
The indicators that the HA uses to evaluate the hospital management performance with thi s are not too detailed and hospitals  also can  choose 
whatever they want to focus on first or make a priority.  

Reference 2 - 0.82% Coverage 
if hospitals are allowed to do this, what are we going to do first? How many documents will be prepared and how are we going to use them? All 
these things are still blind in the shadow. 
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<Internals\\In-depth interview transcriptions\\SHCP 7-2(6p)> - § 5 references coded  [4.31% Coverage] 
Reference 1 - 0.90% Coverage 
does your hospital provide guidelines or a manual for the IWMS for all levels of staff? 
Participant 1: We do have one but we do not give it to everyone. I think communication with them by talking might be better than by documents 
which we do not know they are going to read.  

Reference 2 - 0.79% Coverage 
 have you thought about what your hospital is going to be doing,  I mean in respect of the IWMS in the next 3 or 5 year? 
Participant 4: Actually, we do not have a plan (smiling). 
Participant 2: We did not have one (surprised and laughing). 

Reference 3 - 0.92% Coverage 
We already conducted general information that may influence the development of the IWMS or plan but it i s still just the initial period. We still 
need information from medical practitioners and all levels of staff in order to reflect the correct information and operating procedures. 

Reference 4 - 1.09% Coverage 
we only have a draft of the system. We have a work flow chart, management direction for the day to day operations, and a plan for the disposal 
methods for which the hos pital has hired the private com pany. The additional workload  involves assessing the op erations and the  results of the 
infectious waste disposal of this organization.  

Reference 5 - 0.61% Coverage 
You mentioned earlier related issues on the segregation of infectious waste and poor communication system; do you have any ideas to solve these 
problems? 
(Nobody answers for 10 seconds) 

<Internals\\In-depth interview transcriptions\\SHCP 8(2p)> - § 1 reference coded  [2.36% Coverage] 
Reference 1 - 2.36% Coverage 
your hospital have a guidelines manual, a handbook of infectious waste management for all levels of staff of the hospital? 
Participant 1 (General staff): I am  no t sure about the guidelines manual but I thi nk t hat we  might h ave one. I am not th e p erson direc tly 
responsible for hospital waste management. 

<Internals\\In-depth interview transcriptions\\SHCP 8-2> - § 2 references coded  [3.84% Coverage] 
Reference 1 - 2.65% Coverage 
we have to transfer the infectious waste to the main hospital where the disposal fee is the responsibility of the HPH – we do not have the authority 
to conclude an a greement with the private co mpany by  ours elves and it is  o bvious that t he disposal fee is  part of  their income (20 Ba ht per 
kilogram). 

Reference 2 - 1.19% Coverage 
Workers are assigned more responsibilities according to the goals of the Ministry but there is no improvement in the numbers of staff. 

<Internals\\In-depth interview transcriptions\\SHCP 9> - § 4 references coded  [3.32% Coverage] 
Reference 1 - 1.01% Coverage 
The decision making committee responds on analysis of all risks of operations from ENV and others, and then offers suggestions and solutions to 
them according to suitability. The processes of making decisions and analysis are very slow and are not actually responsive. 

Reference 2 - 0.38% Coverage 
we still have not had a systematic evaluation of performance outcomes on hospital waste management. 

Reference 3 - 1.34% Coverage 
Do you have a 5 or 10 year plan for infectious waste management in preparation for the changing number of patients in the coverage areas and or 
hospital or outside party expectations? 
Participant: No. The first draft of regulations and a ll standards for medical waste was set up in 2006 when we asked for the first HA and been 
refined on a continuing basis. 

Reference 4 - 0.59% Coverage 
The hospital has created KP Is for the needle stick injuries and the health security of staff; however, there i s no direct KPI for infectious waste 
management. 
 

 
CONSTITUENT VARIABLE: (12) PURCHASING OF IWM PRODUCTS AND EQUIPMENT 

Name In Folder References Coverage 
SHCP 1 Internals\\In-depth interview transcriptions 5 6.31% 
SHCP 10 Internals\\In-depth interview transcriptions 5 5.00% 
SHCP 2-2 Internals\\In-depth interview transcriptions 4 10.68% 
SHCP 3 Internals\\In-depth interview transcriptions 4 8.29% 
SHCP 4 Internals\\In-depth interview transcriptions 5 8.50% 
SHCP 5 Internals\\In-depth interview transcriptions 2 3.35% 
SHCP 5-2 Internals\\In-depth interview transcriptions 6 16.31% 
SHCP 6(2p) Internals\\In-depth interview transcriptions 5 4.19% 
SHCP 7 Internals\\In-depth interview transcriptions 3 3.56% 
SHCP 7-2(6p) Internals\\In-depth interview transcriptions 9 5.62% 
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SHCP 8(2p) Internals\\In-depth interview transcriptions 6 11.53% 
SHCP 8-2 Internals\\In-depth interview transcriptions 2 6.20% 
SHCP 9 Internals\\In-depth interview transcriptions 4 4.31% 
 POSITIVE 

Name In Folder References Coverage
SHCP 1 Internals\\In-depth interview transcriptions 3 3.40% 
SHCP 10 Internals\\In-depth interview transcriptions 2 1.96% 
SHCP 2-2 Internals\\In-depth interview transcriptions 2 4.32% 
SHCP 3 Internals\\In-depth interview transcriptions 2 4.72% 
SHCP 4 Internals\\In-depth interview transcriptions 2 3.73% 
SHCP 5 Internals\\In-depth interview transcriptions 1 2.19% 
SHCP 5-2 Internals\\In-depth interview transcriptions 2 3.86% 
SHCP 6(2p) Internals\\In-depth interview transcriptions 3 2.33% 
SHCP 7 Internals\\In-depth interview transcriptions 1 1.21% 
SHCP 7-2(6p) Internals\\In-depth interview transcriptions 5 3.15% 
SHCP 8(2p) Internals\\In-depth interview transcriptions 1 2.34% 
SHCP 9 Internals\\In-depth interview transcriptions 3 3.23% 
 NEGATIVE 

Name In Folder References Coverage
SHCP 1 Internals\\In-depth interview transcriptions 2 2.48% 
SHCP 10 Internals\\In-depth interview transcriptions 3 3.01% 
SHCP 2-2 Internals\\In-depth interview transcriptions 2 6.30% 
SHCP 3 Internals\\In-depth interview transcriptions 2 3.40% 
SHCP 4 Internals\\In-depth interview transcriptions 3 4.73% 
SHCP 5 Internals\\In-depth interview transcriptions 1 1.12% 
SHCP 5-2 Internals\\In-depth interview transcriptions 4 12.38% 
SHCP 6(2p) Internals\\In-depth interview transcriptions 2 1.85% 
SHCP 7 Internals\\In-depth interview transcriptions 2 2.35% 
SHCP 7-2(6p) Internals\\In-depth interview transcriptions 3 1.81% 
SHCP 8(2p) Internals\\In-depth interview transcriptions 6 11.50% 
SHCP 8-2 Internals\\In-depth interview transcriptions 2 6.20% 
SHCP 9 Internals\\In-depth interview transcriptions 1 1.06% 
 

CODED INFORMATION 
POSITIVE 

<Internals\\In-depth interview transcriptions\\SHCP 1> - § 3 references coded  [3.40% Coverage] 
Reference 1 - 0.46% Coverage 
Used products and equipment, we purchase according to the requirements of staff. 
 
Reference 2 - 1.30% Coverage 
purchasing of personal protective equipment is decided by the administrators of the hospital according to the requirements of staff (some from the 
General Practitioner Group: GP) and the restrictions of the hospital annual budget. 

Reference 3 - 1.64% Coverage 
the hospital has made an effort to reduce and eliminate such preventable events by purchasing standard sharps containers for location in  some 
units. Moreover, t he IC  has emphasized on th e tec hniques and procedures used while w orking with inf ectious was te rathe r t han the co st of 
equipment.  

<Internals\\In-depth interview transcriptions\\SHCP 10> - § 2 references coded  [1.96% Coverage] 
Reference 1 - 0.83% Coverage 
We do not have a proper plan for infectious waste management. However, we do ha ve an annual plan for example purchasing plan and general 
routines.  

Reference 2 - 1.13% Coverage 
we receive new medical technologies and  innovations when our staff join a conference. There will b e medical companies and sponsors o f the 
conference, trying to sell their products and make connections. 

<Internals\\In-depth interview transcriptions\\SHCP 2-2> - § 2 references coded  [4.32% Coverage] 
Reference 1 - 2.63% Coverage 
The hospital produces around 1,000 kilograms of infectious waste per year and spends money on other materials such as medical waste containers, 
sharps infectious waste containers (70 Baht per unit), red plastic bags, gloves, masks, etc to provide a proper safety for staffs. 

Reference 2 - 1.69% Coverage 
administrators de cided to us e s tandard s harps in fectious w aste c ontainers (around 40 -60 boxes  per month) to i mprove th e qualit y o f the 
occupational safety of staff and others. 

<Internals\\In-depth interview transcriptions\\SHCP 3> - § 2 references coded  [4.72% Coverage] 
Reference 1 - 2.67% Coverage 
 The IC and the hospital administration board have launched an annual plan including purchasing and the development of all the indicators as well 
as the monitoring of each component of IWM. The administration board is the highest management party in control of  all the subdivisions and 
committees such as the IC and the ENV. 
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Reference 2 - 2.05% Coverage 
hospital administrators decide to purchase a standard sharps container which is costly equipment? 
Participant: W e want to r aise the management standards for in fectious was te an d also the s afety factors related to healthcare s taff. That is 
obvious. 

<Internals\\In-depth interview transcriptions\\SHCP 4> - § 2 references coded  [3.73% Coverage] 
Reference 1 - 1.74% Coverage 
The primary products and equipment are provided by the main hospital according to the requirements from inside the main hospital and the branch 
hospitals. The HPH is a user and reporters suggestions on the working performance of equipment. I will bring it to show you. 

Reference 2 - 1.99% Coverage 
The most important reason for choosing disposable equipment is occupational safety and also convenience of use and the fact that there is no need 
to clean it which is a risky process. Moreover, the disposable equipment is very easy to find in a medical equipment shop in which various types 
are available.  

<Internals\\In-depth interview transcriptions\\SHCP 5> - § 1 reference coded  [2.19% Coverage] 
Reference 1 - 2.19% Coverage 
Black plastic bags and red plastic bags are ordered by the management department which we count as stationery. Specific devices such as goggles, 
gloves, containers, and medical devices, are the responsibility of a panel from the medical and nurse division. 

<Internals\\In-depth interview transcriptions\\SHCP 5-2> - § 2 references coded  [3.86% Coverage] 
Reference 1 - 2.02% Coverage 
Who are the responsible persons for handling products and equipment? 
Participant: The hospital is the main responsible body f or the provision of all the required products and equipment for staff according to their 
suitability for the hospital. 

Reference 2 - 1.83% Coverage 
We have found this sometimes, therefore, in order to prevent this sort of occurrence and to protect our staff and patients from needle stick injuries; 
we have purchased standard sharps containers specifically for needles. 

<Internals\\In-depth interview transcriptions\\SHCP 6(2p)> - § 3 references coded  [2.33% Coverage] 
Reference 1 - 0.91% Coverage 
The hospital has provided PPE according to t he health safety standards of the MoPH.  The m ajority of tools are not disposable so practitioners 
have to treat those using potentially available methods, through the cleaning and disinfection process. 

Reference 2 - 0.85% Coverage 
It depends on the perspective of the hospital directors. If the hospital can control the overall image of infectious waste management and the health 
safety of participants without using expensive medical products, it is acceptable. 

Reference 3 - 0.57% Coverage 
From the perspective of practitioners and according to the level of  injuries and all other events, recycled items such as containers are still ver y 
useful. 

<Internals\\In-depth interview transcriptions\\SHCP 7> - § 1 reference coded  [1.21% Coverage] 
Reference 1 - 1.21% Coverage 
Hospitals have chosen to use costly (standard) containers which need to be redesigned, as you said. I assume that the preliminary aims are to have 
an efficient device for medical waste segregation and also to lower the number of sharps injuries of the participants involved. 

<Internals\\In-depth interview transcriptions\\SHCP 7-2(6p)> - § 5 references coded  [3.15% Coverage] 
Reference 1 - 0.64% Coverage 
The hospital has provided s tandard red containers for infectious waste in each storage area. The containers will be moved to a  dedicated trolley 
which is very expensive, approximately 100,000 Baht. 

Reference 2 - 0.70% Coverage 
staff can make reques ts to rele vant persons about the infectious waste handling products and equipment when they think the p roducts are n ot 
suitable for their jobs or they feel unsafe. 
Participant 4: Yes, they can. 

Reference 3 - 0.58% Coverage 
 The government gives us a huge amount of money and then hospital board allocates that money to each sub-system based on suitability and what 
we are going to focus on each year. 

Reference 4 - 0.68% Coverage 
The hospital has provided two types of gloves for staff, a disposable type and a reusable type. The reusable type is used for heavy duties such as 
infectious waste transportation inside the hospital premises. 

Reference 5 - 0.56% Coverage 
Staff can report a requirement by filling in a supply form which needs approval from their supervisors. The form is delivered to the main supply 
division to make a purchase. 

<Internals\\In-depth interview transcriptions\\SHCP 8(2p)> - § 1 reference coded  [2.34% Coverage] 
Reference 1 - 2.34% Coverage 
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discarded materials have been applied for use in place of costly devices such as the standard sharp waste boxes; secondly, using recycled materials 
can reduce global warming and also conserve energy for waste disposal. I am quite satisfied with what the hospital has done within the scarce 
resources,  

<Internals\\In-depth interview transcriptions\\SHCP 9> - § 3 references coded  [3.23% Coverage] 
Reference 1 - 1.11% Coverage 
hospital administration attempt to improve the quality of commonly used equipment and tools? 
Participant: To prevent accidents and problems related to needle stick injuries. Standard red boxes might reduce the number of injuries and also 
perhaps improve the feelings of safety for practitioners. 

Reference 2 - 1.13% Coverage 
Are you satisfied with the use of the new standard sharps infectious waste containers? 
Participant: If we are concerned about the safety of workers, I think it is  good. The number of contacts with infectious waste materials might be 
reduced while working including collecting and transporting waste. 

Reference 3 - 0.98% Coverage 
Aside from the needle stick injuries, the red box is quite expensive. Do you have other support in order to induce the hospital to decide easily  to 
purchase red boxes? 
Participant: I think that concern for the safety factor of our staff is the first priority. 

NEGATIVE 
<Internals\\In-depth interview transcriptions\\SHCP 1> - § 2 references coded  [2.48% Coverage] 
Reference 1 - 0.76% Coverage 
(From observation: personal protective equipment for unskilled staff such as gloves, goggles, boots, and apron are shared by staff.) 

Reference 2 - 1.72% Coverage 
how you can measure their effectiveness?  
Participant: We do not exactly have a systematic evaluation of the effectiveness but the IC or the responsible persons involved can anticipate the 
satisfaction levels or the effectiveness from information reported or research reports within the establishment.  
 
<Internals\\In-depth interview transcriptions\\SHCP 10> - § 3 references coded  [3.01% Coverage] 
Reference 1 - 1.11% Coverage 
The hospital has u sed both but the r ed boxes are the main containers used. We use recy cled plastic bottles such as paracetamol bottles or cans 
again when the red boxes are out of stock. (Laughing) 

Reference 2 - 1.07% Coverage 
I prefer to use red boxes. This is not because I do not want to use paracetamol boxes but because the factory has stopped producing it. Today, the 
medicines are packed in plastic envelopes.  

Reference 3 - 0.83% Coverage 
 Pharmacists have tried to reduce their workload by purchasing medicine of the envelope type. Therefore, the hospital does not have bottles to use. 

<Internals\\In-depth interview transcriptions\\SHCP 2-2> - § 2 references coded  [6.30% Coverage] 
Reference 1 - 3.49% Coverage 
hospital stop using these kinds of containers? 
Participant: Possibly because of some inconvenience such as needle stick injuries while staff was trying to use a blade to cut a lid off a bottle to 
make a triangle shape (needle grip), unreliability in the quantity and type of recycled bottle – thus, you probably saw many types of bottles in each 
service station. 

Reference 2 - 2.81% Coverage 
the IC conduct a systematic evaluation of infectious waste products, equipment, and recycled containers? 
Participant: Not really, we just have an occasional discussion at a monthly meeting of the IC about the performance of the products or concerns 
from reports and requirements of operators. 

<Internals\\In-depth interview transcriptions\\SHCP 3> - § 2 references coded  [3.40% Coverage] 
Reference 1 - 1.25% Coverage 
However, th e in creased co st h as a ffected the overall an nual f igures – th us, some in cidental ex penditure su ch as ex tra p ay or o vertime wi ll be 
reduced.  

Reference 2 - 2.15% Coverage 
(1) R egulations an d standard of the MoPH, (2) health s afety o f staff, al beit unskilled s taff u sually violate t he waste procedures pert aining to 
personal health safety such as by not wearing proper personal protective clothing while moving or loading the waste.  

<Internals\\In-depth interview transcriptions\\SHCP 4> - § 3 references coded  [4.73% Coverage] 
Reference 1 - 1.22% Coverage 
Does your hospital have it own IWM guidelines? 
Participant: There is no manual; however we use the same instructions legislated by the MoPH and also the guidelines from the main hospital. 

Reference 2 - 1.26% Coverage 
commonly u sed p roducts and equip ment are not a prob lem based on the quan tity and quality that the main hospital has  provided. T he m ost 
important is staff did not follow the hospital regulations. 
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Reference 3 - 2.25% Coverage 
Commonly used products and equipment can be categorized into 2 groups related to the original sources; the first is supplied items from the host 
hospital, and the second is from our purchasing decision which is a small portion c omparing to the  first type. For the overall view of using the 
products, I am quite satisfied with the design of them.  

<Internals\\In-depth interview transcriptions\\SHCP 5> - § 1 reference coded  [1.12% Coverage] 
Reference 1 - 1.12% Coverage 
Do you think it is worthwhile to purchase the boxes? 
Participant: I am not sure who bought them, but I saw some people using them. 

<Internals\\In-depth interview transcriptions\\SHCP 5-2> - § 4 references coded  [12.38% Coverage] 
Reference 1 - 2.31% Coverage 
As I have  been informed, the only one thing is  in the case of protecting gloves, the Orange colour type which are not tough or thick enough for 
several operations. As for boots (thinking) with only one size of boots available, it can sometimes be problematic as you can imagine.  

Reference 2 - 3.86% Coverage 
what do y ou think about the reuse of contaminated protective equipment such as rubber gloves and boots, even though they have been washed 
using disinfectant chemicals? 
Participant: I think there are still some risks. We cannot say that i s only because of the h ospital budget. For exam ple, we use  rubber gloves 3 
times a day, and each pair costs around 110 Baht. If we do not reuse them, the hospital has to take money from other operational systems for this 
issue. 

Reference 3 - 3.03% Coverage 
Availability of the recycled containers is the main reason. We used to get medicine bottles easily from a medicine supply room but right now we 
cannot. Also after we bought the standard sharps containers f or practiti oners, the y began to f eel familiar with the use of these products. As  a 
consequence, they make a request when they see the supplies are out of stock. 

Reference 4 - 3.18% Coverage 
Disposable gloves are not suitable for their tasks and also they are not impenetrable for sharps items. Actually, the hospital has also provided short 
and long gloves for them. The long gloves are very expensive and the operators have to decontaminate them and keep them in store properly after 
use. And we have selected disposable goggles which are cheap made from thin plastic film. 

<Internals\\In-depth interview transcriptions\\SHCP 6(2p)> - § 2 references coded  [1.85% Coverage] 
Reference 1 - 0.49% Coverage 
The hospital has focused on the staff arrangements for procedures as well as health safety advice and training rather than equipment. 

Reference 2 - 1.36% Coverage 
 Used sharp boxes are available just for lab-units. The hospital’s directors focus on the technical and practical procedures of safety practices rather 
than expensive devices. In order to provide the boxes for the in-patient department, the hospital will have to spend a huge amount of money which 
will have an impact on the annual budget and other expenses of hospital. 

<Internals\\In-depth interview transcriptions\\SHCP 7> - § 2 references coded  [2.35% Coverage] 
Reference 1 - 0.97% Coverage 
The hospital has provided personal protecting suits, however awareness of protect themselves is very poor perhaps due to reasons of discomfort or 
lack of ventilation, for example with rubber gloves, booths or aprons.  

Reference 2 - 1.39% Coverage 
It is not a  problem to put more expenses into the a nnual purchasing plan but the reason why we did not do th at is because the containers are not 
well enough designed compared to using recycled plastic boxes; aspirin boxes are the most frequently used due to the c ertain of supply from the 
pharmaceutical department. 

<Internals\\In-depth interview transcriptions\\SHCP 7-2(6p)> - § 3 references coded  [1.81% Coverage] 
Reference 1 - 0.68% Coverage 
It might be because the ho spital do es not provide enough conta iners or the loc ations may no t c onvenient f or patients to use . Actually, th e 
contaminated cotton must be managed at the service point immediately. 

Reference 2 - 0.57% Coverage 
the infectious waste containers or sharps containers are made from discarded materials such as plastic water bottles. 
Participant 5: The main reason is to save service costs. 

Reference 3 - 0.56% Coverage 
everyone wants to use standard containers or standard infectious waste handling products but we do not have enough money. Therefore, the Thai 
standard is good enough for me. 

<Internals\\In-depth interview transcriptions\\SHCP 8(2p)> - § 6 references coded  [11.50% Coverage] 
Reference 1 - 0.66% Coverage 
albeit the recycled boxes do not have properly capability to handle the sharp waste.  

Reference 2 - 1.59% Coverage 
Although we can offer requirements to the main hospital, it depends on several factors such as the annual health budget, the points of view of the 
directors, and maybe also the skills of the practitioners. 
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Reference 3 - 1.59% Coverage 
We used to purchase the sharp boxes, however the hospital couldn’t afford the boxes any longer after the boxes ran out – thus the requirement has 
had to be withdrawn from the development plan since then. 

Reference 4 - 2.91% Coverage 
We focus on the practical procedures rather than the features of devices or expensive tools, as long as the sharp containers still have a needle grip 
– that is enough for us. Particularly, different practitioners have a personal style of hole-grip such as a cross, triangle, square or rectangle and the 
size of the hole-grip for 30 cc. and 50 cc. syringes are not different. 

Reference 5 - 3.56% Coverage 
It is very expensive and not suitable for all sizes of health care providers, especially community or city hospitals. A hospital size 30 – 60 beds , a 
community hospital, has a huge number of patients per day, inc luding in-patients and out -patients. The capacity o f each sharp box, ¾  box, is  
around 200 needles. Considering the nu mber of patients per day, the hos pital might have to provide supplies for each medical service station at 
least one box per day.  

Reference 6 - 1.18% Coverage 
I am confident that the hospital ad ministrators will ag ree to the use of recycled sharp co ntainers as long as they  do no t get any orders from the 
MoPH.  

<Internals\\In-depth interview transcriptions\\SHCP 8-2> - § 2 references coded  [6.20% Coverage] 
Reference 1 - 3.24% Coverage 
The hospital used to purchase an electric needle remover, an expensive one. It broke up after it had only been used for a short time and there was 
no warranty and no maintenance technicians from the retail company came to f ix it. Therefore, the hospital had to  change its  way of managing 
sharps infectious waste by using the recycled containers we use at present. 

Reference 2 - 2.96% Coverage 
 the standard sharps boxes (available in the Thai medical-industry) were used in the HPH but we stopped ordering them because of the price and 
we found that the potential of the new tools differed from those we used previously, recycled boxes such as those for a gallon laundry liquid –plus 
the HPH can reduce the unnecessary expense. 

<Internals\\In-depth interview transcriptions\\SHCP 9> - § 1 reference coded  [1.06% Coverage] 
Reference 1 - 1.06% Coverage 
We have  purchased red boxes (sharps in fectious waste containers – standard types for 200  needles) for some i mportant areas. The rest of the 
service units still use the normal tools e.g. plastic medicine bottles. If it is possible, we try to provide the standard boxes for all units. 
 
 
CONSTITUENT VARIABLE: (13) MAKING DECISION ON OPERATING PROCEDURES 

Name In Folder References Coverage
SHCP 1 Internals\\In-depth interview transcriptions 2 1.55% 
SHCP 10 Internals\\In-depth interview transcriptions 3 4.05% 
SHCP 2 Internals\\In-depth interview transcriptions 1 5.84% 
SHCP 2-2 Internals\\In-depth interview transcriptions 1 2.04% 
SHCP 4 Internals\\In-depth interview transcriptions 5 4.27% 
SHCP 5 Internals\\In-depth interview transcriptions 5 10.41% 
SHCP 5-2 Internals\\In-depth interview transcriptions 2 5.32% 
SHCP 6(2p) Internals\\In-depth interview transcriptions 17 9.61% 
SHCP 7 Internals\\In-depth interview transcriptions 3 2.42% 
SHCP 7-2(6p) Internals\\In-depth interview transcriptions 8 4.98% 
SHCP 8(2p) Internals\\In-depth interview transcriptions 1 2.92% 
SHCP 8-2 Internals\\In-depth interview transcriptions 3 3.49% 
SHCP 9 Internals\\In-depth interview transcriptions 6 4.52% 
 POSITIVE 

Name In Folder References Coverage
SHCP 1 Internals\\In-depth interview transcriptions 7 7.96% 
SHCP 10 Internals\\In-depth interview transcriptions 3 4.01% 
SHCP 2 Internals\\In-depth interview transcriptions 3 5.41% 
SHCP 2-2 Internals\\In-depth interview transcriptions 1 2.04% 
SHCP 3 Internals\\In-depth interview transcriptions 1 2.67% 
SHCP 4 Internals\\In-depth interview transcriptions 2 3.04% 
SHCP 6(2p) Internals\\In-depth interview transcriptions 7 5.42% 
SHCP 7 Internals\\In-depth interview transcriptions 1 1.21% 
SHCP 7-2(6p) Internals\\In-depth interview transcriptions 2 1.75% 
SHCP 8-2 Internals\\In-depth interview transcriptions 1 2.29% 
SHCP 9 Internals\\In-depth interview transcriptions 3 3.53% 
 NEGATIVE 

Name In Folder References Coverage
SHCP 1 Internals\\In-depth interview transcriptions 1 0.80% 
SHCP 10 Internals\\In-depth interview transcriptions 3 4.30% 
SHCP 2 Internals\\In-depth interview transcriptions 1 5.84% 
SHCP 2-2 Internals\\In-depth interview transcriptions 1 2.56% 
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SHCP 4 Internals\\In-depth interview transcriptions 1 1.22% 
SHCP 5 Internals\\In-depth interview transcriptions 4 10.39% 
SHCP 5-2 Internals\\In-depth interview transcriptions 2 5.32% 
SHCP 6(2p) Internals\\In-depth interview transcriptions 5 4.14% 
SHCP 7 Internals\\In-depth interview transcriptions 1 1.22% 
SHCP 7-2(6p) Internals\\In-depth interview transcriptions 4 3.22% 
SHCP 8(2p) Internals\\In-depth interview transcriptions 1 2.91% 
SHCP 8-2 Internals\\In-depth interview transcriptions 1 1.19% 
SHCP 9 Internals\\In-depth interview transcriptions 1 0.98% 

 
CODED INFORMATION 

POSITIVE 
<Internals\\In-depth interview transcriptions\\SHCP 1> - § 7 references coded  [7.96% Coverage] 
Reference 1 - 0.75% Coverage 
Infectious waste disposal procedures were analyzed and it was decided to cooperate with an out-source company starting from last year 
 
Reference 2 - 1.32% Coverage 
We established the procedures by ourselves parallel with the standard of the MoPH. The IC of the hospital is also concerned and stressed the 
importance of segregation, collection and transportation based on the guidelines of the MoPH 
 
Reference 3 - 1.44% Coverage 
the distance from the hospital buildings to the infectious waste storage building, we designed a specific route for the infectious waste which allows 
vehicles easy access for loading and other work in the area and minimizes the disturbance to public areas 
 
Reference 4 - 0.43% Coverage 
We do, according to the hospital plan and the decisions of the administrators 
 
Reference 5 - 0.75% Coverage 
Both the IC and the ENV committees have a meeting every month to report all situations related to the management of infectious waste. 

Reference 6 - 1.64% Coverage 
The IC meets regularly to discuss reported information and provides appropriate solutions and or action for staff or departments. Inevitably, some 
problems cannot be solved completely, for example, infectious waste storage which was built based on restrictions of both money and technology. 

Reference 7 - 1.64% Coverage 
the hospital has made an effort to reduce and eliminate such preventable events by purchasing standard sharps containers for location in  some 
units. More over, t he IC  has emphasized on th e techniques and procedures used while w orking with inf ectious was te rathe r t han th e c ost o f 
equipment.  

<Internals\\In-depth interview transcriptions\\SHCP 10> - § 3 references coded  [4.01% Coverage] 
Reference 1 - 0.56% Coverage 
we decided to hire a private contractor to support our system after comparing all the possibilities. 

Reference 2 - 1.40% Coverage 
the infectious waste operation i.e. the transportation route, working routines, practical processes of waste separation – who sets up all these things? 
Participant 1: We learn these things from documents received from conferences and study surveys 

Reference 3 - 2.04% Coverage 
the obvious problem of the red boxes happens when the red boxes are placed on a service cart. It is too low when practitioners want to remove the 
needles. The y have to bend to r emove the needles. T his le ads to ba ckache and othe r symptoms. The way the hospital has tried to solve th e 
problem is by hanging the red boxes from the top of the cart using a grip lock. 

<Internals\\In-depth interview transcriptions\\SHCP 2> - § 3 references coded  [5.41% Coverage] 
Reference 1 - 1.81% Coverage 
We can co mpletely con trol the quality of our work. Af ter calculating all th e ex penditures, we know that it is not good f or o ur financial 
management but we have no option. 

Reference 2 - 2.27% Coverage 
Head of the hospital does not tru st the management of outsource companies, although it is very expensive compared to hiring the  outsiders-it is 
worthwhile if we think about the environment and the nearby community. 

Reference 3 - 1.33% Coverage 
We accepted from the regulations of the MoPH and some adapted practices are improved for suitability of the hospital context. 

<Internals\\In-depth interview transcriptions\\SHCP 2-2> - § 1 reference coded  [2.04% Coverage] 
Reference 1 - 2.04% Coverage 
The Head of the hospital is responsible for policies and con trol of the management direction of the whole system. The IC and th e ENV are the 
detailed groups which give directions and provide immediate solutions.  

<Internals\\In-depth interview transcriptions\\SHCP 3> - § 1 reference coded  [2.67% Coverage] 
Reference 1 - 2.67% Coverage 
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 The IC and the hospital administration board have launched an annual plan including purchasing and the development of all the indicators as well 
as the monitoring of each component of IWM. The administration board is the highest management party in control of  all the subdivisions and 
committees such as the IC and the ENV. 

<Internals\\In-depth interview transcriptions\\SHCP 4> - § 2 references coded  [3.04% Coverage] 
Reference 1 - 1.05% Coverage 
To provide efficient infectious was te m anagement, internal discussions on s afe work practices a re ve ry i mportant s o that w e can gi ve staff 
important information.  

Reference 2 - 1.99% Coverage 
The most important reason for choosing disposable equipment is occupational safety and also convenience of use and the fact that there is no need 
to clean it which is a risky process. Moreover, the disposable equipment is very easy to find in a medical equipment shop in which various types 
are available.  

<Internals\\In-depth interview transcriptions\\SHCP 6(2p)> - § 7 references coded  [5.42% Coverage] 
Reference 1 - 0.94% Coverage 
 Therefore, a p rivate company is one of the best solutions, not only is the expenditure cheaper per kilogram of disposal, but i t is convenient and 
environmentally aesthetic as well. I think nearly 100% of the hospitals have stopped using their incinerators. 

Reference 2 - 0.90% Coverage 
The main responsibility lies with the IC and the ENV committees which control the overall i mage of infectious waste management. The sanitary 
department under the control of the family clinical practice division focuses on practical operations.  

Reference 3 - 0.66% Coverage 
The IC i s the pers on who has  elaborately organized and up dated the procedures with th e cooper ation of the s anitary depa rtment r aising th e 
standard of infectious waste management.  

Reference 4 - 0.89% Coverage 
the transportation route has changed on some occasions in orde r to avoid public areas as  much as possible and up dating procedures with new 
knowledge and technologies by the provision of education or rehabilitating practice programs for staff.  

Reference 5 - 0.49% Coverage 
The hospital has focused on the staff arrangements for procedures as well as health safety advice and training rather than equipment. 

Reference 6 - 0.75% Coverage 
 To put an end to  the problem, the hos pital a dministrators decided to stop inciner ation in side the premises, leading t o collaboration with an  
external organization for the elimination of infectious waste. 

Reference 7 - 0.79% Coverage 
From my personal perception, supervisory agencies and executive directors have regulated wide principles, rules and standards which workers can 
easily adapt for use in each context of health services and operations.  

<Internals\\In-depth interview transcriptions\\SHCP 7> - § 1 reference coded  [1.21% Coverage] 
Reference 1 - 1.21% Coverage 
Hospitals have chosen to use costly (standard) containers which need to be redesigned, as you said. I assume that the preliminary aims are to have 
an efficient device for medical waste segregation and also to lower the number of sharps injuries of the participants involved. 

<Internals\\In-depth interview transcriptions\\SHCP 7-2(6p)> - § 2 references coded  [1.75% Coverage] 
Reference 1 - 0.83% Coverage 
Have you tried to change regulations or procedures that you think will encourage the working performance or be suitable for the hospital context. 
Participant 2: We have changed some under the command of the hospital director based on hospital strategies. 

Reference 2 - 0.92% Coverage 
We already conducted general information that may influence the development of the IWMS or plan but it i s still just the initial period. We still 
need information from medical practitioners and all levels of staff in order to reflect the correct information and operating procedures. 

<Internals\\In-depth interview transcriptions\\SHCP 8-2> - § 1 reference coded  [2.29% Coverage] 
Reference 1 - 2.29% Coverage 
One obvious example is that medical waste carriers have to transport the waste past public areas – we have tried to organize a new time-table for 
waste transportation and a new route for the safety of all participants and also the convenience of workers.     

<Internals\\In-depth interview transcriptions\\SHCP 9> - § 3 references coded  [3.53% Coverage] 
Reference 1 - 1.16% Coverage 
 Waste data collection inclu des information about participants’ behavior (staff, patients, and relatives), the most popular  areas for droppi ng off 
waste, how staff can be involved, enhancements in the waste management of each department. As a result, we have some findings which provide 
very good information. 

Reference 2 - 1.01% Coverage 
. The decision making committee responds on analysis of all risks of operations from ENV and others, and then offers suggestions and solutions to 
them according to suitability. The processes of making decisions and analysis are very slow and are not actually responsive. 

Reference 3 - 1.36% Coverage 
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to design an infectious waste management system, do you have any recommendations for the system? 
Participant: I do not want a big work team but I want a team that can make decisions and launch our work in the hospital community. The team 
should combine 2-3 administrators or powerful persons from inside or outside the hospital and follow our work intensively. 

NEGATIVE 
<Internals\\In-depth interview transcriptions\\SHCP 1> - § 1 reference coded  [0.80% Coverage] 
Reference 1 - 0.80% Coverage 
we stopped using it because of the high operation cost and pollution (one chamber incinerator). We got complaints from the nearby community.  
 
<Internals\\In-depth interview transcriptions\\SHCP 10> - § 3 references coded  [4.30% Coverage] 
Reference 1 - 0.83% Coverage 
We do not have a proper plan for infectious waste management. However, we do ha ve an annual plan for example purchasing plan and general 
routines.  

Reference 2 - 1.85% Coverage 
special waste such a s r adioactive waste and chem ical was te was  kept in  f uel tank s with secured lids for a v ery long  ti me withou t any 
consideration. The tanks have accumulated in that building (pointing to a very old timber building). The hospital does not have any direction, clear 
methods, or a plan to manage the special waste. 

Reference 3 - 1.62% Coverage 
There is general waste, infectious waste and special waste. I think you can hire the private company to eliminate all that waste as well. 
Participant 1: They said that they can but how we can trust them. The hospital just collects the tanks in the same place before taking any action. 

<Internals\\In-depth interview transcriptions\\SHCP 2> - § 1 reference coded  [5.84% Coverage] 
Reference 1 - 5.84% Coverage 
Are there any problems or mistakes with infectious waste segregation or collection?  
Participant: Yes, these usually happen in patient units where self-medication by the patients is allowed because the number of medical staff is not 
adequate according to the hospital annual budget. Thus, self-medication is an inevitable alternative to the health service industries in this country. 
Patients’ cousins or carers may do not properly understand that infectious waste is dangerous or how to manage the waste to in appropriate bins or 
areas provided.  

<Internals\\In-depth interview transcriptions\\SHCP 2-2> - § 1 reference coded  [2.56% Coverage] 
Reference 1 - 2.56% Coverage 
Actually, we do n ot have a real plan to improve our facilities. It  depends on the f inancial arrangements o f the hospital, ci rcumstances such as 
public requirements, and or the management policies that the administrators intentionally want to improve for each aspect.  

<Internals\\In-depth interview transcriptions\\SHCP 4> - § 1 reference coded  [1.22% Coverage] 
Reference 1 - 1.22% Coverage 
Does your hospital have it own IWM guidelines? 
Participant: There is no manual; however we use the same instructions legislated by the MoPH and also the guidelines from the main hospital. 

<Internals\\In-depth interview transcriptions\\SHCP 5> - § 4 references coded  [10.39% Coverage] 
Reference 1 - 2.36% Coverage 
after the company has taken the infectious waste anyway, have you ever traced the influence of the transportation route or the results of disposal 
or measured their work performance? 
Participant: It is very sad that we have no time to do that. We have never done that before  

Reference 2 - 2.46% Coverage 
 the ad ministrators decided to us e an outsider to respond on i nfectious waste disposal, we did  it by  ours elves with the MoPH ’s model o f 
incinerator. We realized that we could not cope with the residuals after the processes, toxic ash and toxic fumes, and especially the maintenance 
cost. 

Reference 3 - 2.23% Coverage 
what do you think is the most important problem impeding your hospital performance on infectious waste management which is stuck at HA level 
2? 
Participant: In my opinion, it is the process of segregating the infectious waste which is not good enough (Laugh). 

Reference 4 - 3.35% Coverage 
The technologies used for infectious waste disposal, we will not discuss again because the hospital has hired an outside company. How about the 
vehicles that the hospital uses for the transport of infectious waste? 
Participant: We do not have any. It is the responsibility of a private company. The company is located in Saraburi province while the disposal  
site is in Aryudhaya province. 

<Internals\\In-depth interview transcriptions\\SHCP 5-2> - § 2 references coded  [5.32% Coverage] 
Reference 1 - 3.87% Coverage 
what do y ou think about the reuse of contaminated protective equipment such as rubber gloves and boots, even though they have been washed 
using disinfectant chemicals? 
Participant: I think there are still some risks. We cannot say that i s only because of the h ospital budget. For exam ple, we use  rubber gloves 3 
times a day, and each pair costs around 110 Baht. If we do not reuse them, the hospital has to take money from other operational systems for this 
issue. 

Reference 2 - 1.45% Coverage 
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Have you traced them back to the original source? 
Participant: Yes, they are a result of misunderstanding by patients. We also found an intravenous (IV) line with a needle. 

<Internals\\In-depth interview transcriptions\\SHCP 6(2p)> - § 5 references coded  [4.14% Coverage] 
Reference 1 - 1.18% Coverage 
we are considering a new contact from a new local company in Ubon Rajathanee (50 kilometers away) that would be the answer for us. The S-
Reangroad Company is a well known specialist in this field, but it i s not near here. They c annot come to the hospital because of the  distance 
which means it is not worthwhile for them. 

Reference 2 - 0.62% Coverage 
There were just scientific reports from the company on the quality of air and water. We have not seen the co mpany establishment or the location 
of the disposal site yet. 

Reference 3 - 0.88% Coverage 
hospital administrators have any plans to eliminate infectious waste independently? 
Participant 1 (ENV): In accordance with the reasons mentioned, it is impossible. The hospital has a limited of area; therefore, landfill is no t an 
option. 

Reference 4 - 0.82% Coverage 
The hospital s hould have a  c esspit within the hos pital boundar ies w hich c ould s ignificantly reduce the disposal e xpenditure oth erwise it will 
increase other payments and there will be more responsibilities for participants.  

Reference 5 - 0.65% Coverage 
 Used sharp boxes are available just for lab-units. The hospital’s directors focus on the technical and practical procedures of safety practices rather 
than expensive devices.  

<Internals\\In-depth interview transcriptions\\SHCP 7> - § 1 reference coded  [1.22% Coverage] 
Reference 1 - 1.22% Coverage 
From the last 1 – 2 years of assessment from observation, since the hospital decided to sign a contract with the outside infectious waste carrier, our 
responsibilities in the premises have decreased but the high risks to the public and the environment outside are increasing.  
 
<Internals\\In-depth interview transcriptions\\SHCP 7-2(6p)> - § 4 references coded  [3.22% Coverage] 
Reference 1 - 1.15% Coverage 
this may be a case of  the majority of staff in the municipality not passing the training programs related to their jobs. They may get a job because 
they knew each other before. They do not even know how to protect themselves from infectious waste; in some cases they got a needle stick injury 
which is a major concern as a very serious issue in the IWMS.  

Reference 2 - 0.83% Coverage 
we have only one time a day for infectious waste collection, therefore when our s taff find s omething wrong such as the c ase mentioned before; 
they report it to the department director and the committee. However, they do not know exactly when this happened. 

Reference 3 - 0.61% Coverage 
You mentioned earlier related issues on the segregation of infectious waste and poor communication system; do you have any ideas to solve these 
problems? 
(Nobody answers for 10 seconds) 

Reference 4 - 0.62% Coverage 
The hospital tried to op erate it for four to f ive years and we found that it  was not worthwhile. Therefore, the management department decided to 
assign this responsibility to an outside party. 

<Internals\\In-depth interview transcriptions\\SHCP 8(2p)> - § 1 reference coded  [2.91% Coverage] 
Reference 1 - 2.91% Coverage 
We focus on the practical procedures rather than the features of devices or expensive tools, as long as the sharp containers still have a needle grip 
– that is enough for us. Particularly, different practitioners have a personal style of hole-grip such as a cross, triangle, square or rectangle and the 
size of the hole-grip for 30 cc. and 50 cc. syringes are not different. 

<Internals\\In-depth interview transcriptions\\SHCP 8-2> - § 1 reference coded  [1.19% Coverage] 
Reference 1 - 1.19% Coverage 
Workers are assigned more responsibilities according to the goals of the Ministry but there is no improvement in the numbers of staff. 

<Internals\\In-depth interview transcriptions\\SHCP 9> - § 1 reference coded  [0.98% Coverage] 
Reference 1 - 0.98% Coverage 
The first company used to invite t he hospital committees to check the management quality of the disposal site and used the f acilities in order t o 
convince us and get a contract.  However, the transport vehicles of this company always came to the hospital late. 
 
 
CONSTITUENT VARIABLE: (14) INCENTIVE AND IMPLEMENTATIONS 

Name In Folder References Coverage 
SHCP 10 Internals\\In-depth interview transcriptions 1 0.89% 
SHCP 2-2 Internals\\In-depth interview transcriptions 1 2.31% 
SHCP 6(2p) Internals\\In-depth interview transcriptions 2 1.32% 
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SHCP 7-2(6p) Internals\\In-depth interview transcriptions 2 1.38% 
SHCP 8-2 Internals\\In-depth interview transcriptions 2 2.62% 
SHCP 9 Internals\\In-depth interview transcriptions 3 2.42% 

POSITIVE 
Name In Folder References Coverage

SHCP 10 Internals\\In-depth interview transcriptions 1 0.89% 
SHCP 2-2 Internals\\In-depth interview transcriptions 1 2.31% 
SHCP 7-2(6p) Internals\\In-depth interview transcriptions 1 0.43% 
SHCP 9 Internals\\In-depth interview transcriptions 2 1.44% 
 NEGATIVE 

Name In Folder References Coverage 
SHCP 6(2p) Internals\\In-depth interview transcriptions 2 1.32% 
SHCP 7-2(6p) Internals\\In-depth interview transcriptions 1 0.95% 
SHCP 8-2 Internals\\In-depth interview transcriptions 2 2.62% 
SHCP 9 Internals\\In-depth interview transcriptions 1 0.98% 
 

CODED INFORMATION 
POSITIVE 

<Internals\\In-depth interview transcriptions\\SHCP 10> - § 1 reference coded  [0.89% Coverage] 
Reference 1 - 0.89% Coverage 
 hospital administrators emphasize the infectious waste system of the hospital or not? 
Participant 1: Yes, they do, especially the health safety of staff. 

<Internals\\In-depth interview transcriptions\\SHCP 2-2> - § 1 reference coded  [2.31% Coverage] 
Reference 1 - 2.31% Coverage 
The unity of the st aff and the leader of  the hospital. Th e Head of the hospital provides incentives for each department which has resulted in an  
outstanding work performance. The incentive takes various forms such as money and excursions. 

<Internals\\In-depth interview transcriptions\\SHCP 7-2(6p)> - § 1 reference coded  [0.43% Coverage] 
Reference 1 - 0.43% Coverage 
We have health and environmental indicators. All staff of the hospital have to receive an annual medical check-up without charge. 

<Internals\\In-depth interview transcriptions\\SHCP 9> - § 2 references coded  [1.44% Coverage] 
Reference 1 - 1.04% Coverage 
Motivation is also a very important factor. For instance, the recycled waste a bank in the first floor has accumulated separated recycled waste from 
all the departments in the hospital and then sells it. The income that results will be used for welfare for the hospital staff. 

Reference 2 - 0.40% Coverage 
 Incentives or rewards from the monthly meeting will be served to that person or unit but not all units. 

NEGATIVE 
<Internals\\In-depth interview transcriptions\\SHCP 6(2p)> - § 2 references coded  [1.32% Coverage] 
Reference 1 - 0.33% Coverage 
The hospital has tried to improve the system without occasionally and without incentives. 

Reference 2 - 0.99% Coverage 
In particularly, the hospital assigned additional duties to different persons who already have main responsibilities, such as medical doctors, nurses, 
pharmacists, or official staff. These are important additions to their work load and they have to do them efficiently.  

<Internals\\In-depth interview transcriptions\\SHCP 7-2(6p)> - § 1 reference coded  [0.95% Coverage] 
Reference 1 - 0.95% Coverage 
 according to o ur policies we  wanted to be a  model leader in  e nvironmental h ealth f or al l ho spitals in areas including toilets , wa ter systems, 
infectious wa ste and waste banks . All these are an additional work load f or ou r staff even thou gh the y alr eady have th eir own d irect 
responsibilities. 

<Internals\\In-depth interview transcriptions\\SHCP 8-2> - § 2 references coded  [2.62% Coverage] 
Reference 1 - 1.44% Coverage 
the financial incentive for staff in local areas is very small. If you are asking me about the possibility of getting more money, I can tell you it is 
impossible. 

Reference 2 - 1.19% Coverage 
Workers are assigned more responsibilities according to the goals of the Ministry but there is no improvement in the numbers of staff. 

<Internals\\In-depth interview transcriptions\\SHCP 9> - § 1 reference coded  [0.98% Coverage] 
Reference 1 - 0.98% Coverage 
 Sometimes, incentives cannot help. Many years ago, a department that got good reviews from the committees got an incentive. However, if high 
executives do not keep an eye on things or come to play in the field for a while, policies or incentives will not work. 
 
 
CONSTITUENT VARIABLE: (15) LIST OF REGISTERED WASTE DISPOSAL COMPANIES (MUNICIPALITY) 

Name In Folder References Coverage
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SHCP 1 Internals\\In-depth interview transcriptions 2 3.00% 
SHCP 10 Internals\\In-depth interview transcriptions 3 3.74% 
SHCP 3 Internals\\In-depth interview transcriptions 1 2.62% 
SHCP 4 Internals\\In-depth interview transcriptions 1 2.89% 
SHCP 5 Internals\\In-depth interview transcriptions 2 4.90% 
SHCP 5-2 Internals\\In-depth interview transcriptions 1 1.91% 
SHCP 6(2p) Internals\\In-depth interview transcriptions 7 8.24% 
SHCP 7 Internals\\In-depth interview transcriptions 1 1.22% 
SHCP 7-2(6p) Internals\\In-depth interview transcriptions 4 1.48% 
SHCP 9 Internals\\In-depth interview transcriptions 5 2.93% 
 POSITIVE 

Name In Folder References Coverage 
SHCP 3 Internals\\In-depth interview transcriptions 1 2.62% 
SHCP 5-2 Internals\\In-depth interview transcriptions 1 1.91% 
SHCP 6(2p) Internals\\In-depth interview transcriptions 1 0.75% 
SHCP 7 Internals\\In-depth interview transcriptions 1 1.57% 
SHCP 7-2(6p) Internals\\In-depth interview transcriptions 2 1.47% 
SHCP 9 Internals\\In-depth interview transcriptions 2 1.95% 
 NEGATIVE 

Name In Folder References Coverage 
SHCP 1 Internals\\In-depth interview transcriptions 2 3.00% 
SHCP 10 Internals\\In-depth interview transcriptions 3 3.73% 
SHCP 4 Internals\\In-depth interview transcriptions 1 2.89% 
SHCP 5 Internals\\In-depth interview transcriptions 3 9.93% 
SHCP 6(2p) Internals\\In-depth interview transcriptions 7 7.84% 
SHCP 7 Internals\\In-depth interview transcriptions 1 1.22% 
SHCP 7-2(6p) Internals\\In-depth interview transcriptions 1 0.62% 
SHCP 9 Internals\\In-depth interview transcriptions 1 0.98% 

 
CODED INFORMATION 

POSITIVE 
<Internals\\In-depth interview transcriptions\\SHCP 3> - § 1 reference coded  [2.62% Coverage] 
Reference 1 - 2.62% Coverage 
 Hiring an outside company can not only reduce the spending but also improve the surrounding environment both inside and outside the hospital. 
In the past, the hospital hir ed the Ud onthanee municipality for infectious waste disposal, though the waste was transported by the hospital itself 
with an undedicated vehicle. 

<Internals\\In-depth interview transcriptions\\SHCP 5-2> - § 1 reference coded  [1.91% Coverage] 
Reference 1 - 1.91% Coverage 
 I think it is necessary for some specific aspects. For example, community can participate with the hospital and the local authority in evaluating the 
results of the infectious waste disposal of the hospital or private companies.  

<Internals\\In-depth interview transcriptions\\SHCP 6(2p)> - § 1 reference coded  [0.75% Coverage] 
Reference 1 - 0.75% Coverage 
To put an end to the problem, the hospital administrators decided to stop incineration inside the premises, leading to collaboration with an external 
organization for the elimination of infectious waste. 

<Internals\\In-depth interview transcriptions\\SHCP 7> - § 1 reference coded  [1.57% Coverage] 
Reference 1 - 1.57% Coverage 
a new contract would have to demonstrate all the  deta ils of the  management processes after the  infectious waste is t aken off the site an d al so 
include contingency plans for possible problems along the  transportation route. Various kinds of evidence will certainly need to be prepared for 
the hospital’s committee before deciding on an important agreement  
 
<Internals\\In-depth interview transcriptions\\SHCP 7-2(6p)> - § 2 references coded  [1.47% Coverage] 
Reference 1 - 0.63% Coverage 
If we find th at th e co mpany h as not followed the international st andard or we f ind some vio lations that may result in serious situations, t he 
hospital will discontinue the contract immediately. 

Reference 2 - 0.84% Coverage 
Are there any penalties for the private company? 
Participant 2:  If they do not follow the agreement that they have with the hospital, they have to demonstrate the reasons why they are late. After 
that, we can cancel the contract and start to find a new one. 

<Internals\\In-depth interview transcriptions\\SHCP 9> - § 2 references coded  [1.95% Coverage] 
Reference 1 - 1.10% Coverage 
Collecting information, infectious waste di sposal methods, build ing and collecting spaces, requirement de tails o f hiring private co ntractors for 
infectious waste transportation and disposal, and the health of the participants involved are the responsibility of the Infection Control Committee. 

Reference 2 - 0.85% Coverage 
 hospital was thinking about how to dis pose of the toxic ash, residue, and dust from the c ombustion, when we were offered an infectious waste 
management package by a private company. As a consequence, the hospital said “yes”. 
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NEGATIVE 
<Internals\\In-depth interview transcriptions\\SHCP 1> - § 2 references coded  [3.00% Coverage] 
Reference 1 - 1.59% Coverage 
We have never followed up on any information from the waste carrier after the waste has been transported off-site. Another important point is that 
we should have the main national organization provide information about all the registered carriers and approved disposal facilities.  
 
Reference 2 - 1.41% Coverage 
I am not sure whether vehicles used for the transportation of infectious waste are used for the transportation of any other m aterial or not.  Next, 
persons responsible for loading may not be appropriately trained as I could see when they were working. 
 
<Internals\\In-depth interview transcriptions\\SHCP 10> - § 3 references coded  [3.73% Coverage] 
Reference 1 - 1.27% Coverage 
we got inf ormation about the  contractor from other hospitals which were presented in the portf olio during the  concession selection processes. 
Although, we have not been to the disposal site, we can still get the information. 

Reference 2 - 0.83% Coverage 
We cannot trust the disposal methods of the private company, although they have tried to convince us. Therefore, we just leave the tanks over 
there. 

Reference 3 - 1.62% Coverage 
There is general waste, infectious waste and special waste. I think you can hire the private company to eliminate all that waste as well. 
Participant 1: They said that they can but how we can trust them. The hospital just collects the tanks in the same place before taking any action. 

<Internals\\In-depth interview transcriptions\\SHCP 4> - § 1 reference coded  [2.89% Coverage] 
Reference 1 - 2.89% Coverage 
the majority of carriers do not even have a certificate or any evidence showing their authorization or expertise in accordance with local and federal 
regulations pertaining to hazardous waste disposal. Health stations in remote areas lacking supporting facilities have no choice in the disposal o f 
infectious liquid, thus they have to do as it in the afore-mentioned way; at the present, liquid waste is poured in the lavatory with disinfectant.  

<Internals\\In-depth interview transcriptions\\SHCP 5> - § 3 references coded  [9.93% Coverage] 
Reference 1 - 2.36% Coverage 
after the company has taken the infectious waste anyway, have you ever traced the influence of the transportation route or the results of disposal 
or measured their work performance? 
Participant: It is very sad that we have no time to do that. We have never done that before  

Reference 2 - 2.53% Coverage 
The technologies used for infectious waste disposal, we will not discuss again because the hospital has hired an outside company. How about the 
vehicles that the hospital uses for the transport of infectious waste? 
Participant: We do not have any. It is the responsibility of a private company.  

Reference 3 - 5.03% Coverage 
The transported infectious waste is sometimes incinerated, sometimes not. Moreover, hospitals do not trace their work. Although, the hospital has 
to do the HA, it focuses on the entire hospital system. 
Participant: We do have a plan for this in the next 12 months. These are very important issues that the hospital has to follow for the results of 
infectious waste d isposal, involving not onl y observation at the d isposal and landf ill sites, b ut als o the collection of  impacts along the entir e 
transportation route. Therefore, we should have an arrangement for these circumstances soon.  

<Internals\\In-depth interview transcriptions\\SHCP 6(2p)> - § 7 references coded  [7.84% Coverage] 
Reference 1 - 1.53% Coverage 
we ha ve ha d a new problem. T he hospital i s loc ated i n the borde r are a of the  provinc e which is  the f inal destination o f the infectious w aste 
transportation route. If a collector truck is full before it arrives here, we have to wait for the next round. This means we have to wait for at least 2 
weeks which is so inappropriate in relation to the hospital regulations and the principles of infectious waste management.  

Reference 2 - 0.70% Coverage 
 The S-Reangroad Company is a well known s pecialist in thi s field, but it is  not ne ar here. They cannot come to the hospital because o f the 
distance which means it is not worthwhile for them. 

Reference 3 - 1.44% Coverage 
have you ever traced the results of the disposal or are there any reports proving that the company’s disposal methods are environmentally friendly, 
or that there is no impact on the nearby community? 
Participant 1 (ENV): Th ere we re just scientific reports fro m th e co mpany o n the q uality of air  and wa ter. We have  not seen th e co mpany 
establishment or the location of the disposal site yet. 

Reference 4 - 1.16% Coverage 
Sappasittippasong hospital which is the biggest hospital, the head of the union and the hospital center of the country, created a representative 
observation group, including us, to re view and assess the disposal site of the 4-In-One Company. Since we changed the companies, there has 
been no leader to do it again. 

Reference 5 - 0.72% Coverage 
 The current company has been disappo inting, our inf ectious waste still has to wait until t heir container has space – it is incompatible with the 
regulations of the hospital and other standards. 
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Reference 6 - 1.29% Coverage 
Although, the hospital has a contract with the waste disposal company, all exposure, environmental contamination, or spillage of infectious waste 
transported off-site to the dis posal area is still definitely our responsibility. According to observations, the indications ar e that the medical waste 
contractors need to be improved in many ways as well.  

Reference 7 - 1.00% Coverage 
Was evaluation included in the contract? 
Participant 1 (ENV): It depends whether the hospital wants to put it into the contract or not. 
Participant 2 (IC): From a practitioner’s point of view, we have failed on this because it is one of our responsibilities as well.   

<Internals\\In-depth interview transcriptions\\SHCP 7> - § 1 reference coded  [1.22% Coverage] 
Reference 1 - 1.22% Coverage 
From the last 1 – 2 years of assessment from observation, since the hospital decided to sign a contract with the outside infectious waste carrier, our 
responsibilities in the premises have decreased but the high risks to the public and the environment outside are increasing.  
 
<Internals\\In-depth interview transcriptions\\SHCP 7-2(6p)> - § 1 reference coded  [0.62% Coverage] 
Reference 1 - 0.62% Coverage 
The hospital tried to op erate it for four to f ive years and we found that it  was not worthwhile. Therefore, the management department decided to 
assign this responsibility to an outside party. 

<Internals\\In-depth interview transcriptions\\SHCP 9> - § 1 reference coded  [0.98% Coverage] 
Reference 1 - 0.98% Coverage 
 The first company used to invite the hospital committees to check the management quality of the di sposal site and used the fac ilities in order to 
convince us and get a contract.  However, the transport vehicles of this company always came to the hospital late. 
 
 
CONSTITUENT VARIABLE: (16) CLEAR DEFINITIONS OF PENALTIES 

Name In Folder References Coverage 
SHCP 1 Internals\\In-depth interview transcriptions 1 1.41% 
SHCP 4 Internals\\In-depth interview transcriptions 1 2.89% 
SHCP 5 Internals\\In-depth interview transcriptions 1 2.36% 
SHCP 6(2p) Internals\\In-depth interview transcriptions 9 7.78% 
SHCP 7 Internals\\In-depth interview transcriptions 4 4.21% 
SHCP 7-2(6p) Internals\\In-depth interview transcriptions 9 5.21% 
SHCP 9 Internals\\In-depth interview transcriptions 7 4.99% 
 POSITIVE 

Name In Folder References Coverage 
SHCP 7 Internals\\In-depth interview transcriptions 2 2.99% 
SHCP 7-2(6p) Internals\\In-depth interview transcriptions 6 3.59% 
SHCP 9 Internals\\In-depth interview transcriptions 2 1.81% 
 NEGATIVE 

Name In Folder References Coverage 
SHCP 1 Internals\\In-depth interview transcriptions 1 1.41% 
SHCP 4 Internals\\In-depth interview transcriptions 1 2.89% 
SHCP 5 Internals\\In-depth interview transcriptions 2 5.49% 
SHCP 6(2p) Internals\\In-depth interview transcriptions 8 7.78% 
SHCP 7 Internals\\In-depth interview transcriptions 1 1.22% 
SHCP 7-2(6p) Internals\\In-depth interview transcriptions 3 2.22% 
SHCP 9 Internals\\In-depth interview transcriptions 6 3.85% 
 

CODED INFORMATION 
POSITIVE 

<Internals\\In-depth interview transcriptions\\SHCP 7> - § 2 references coded  [2.99% Coverage] 
Reference 1 - 1.42% Coverage 
I do no t believe that private co mpanies will have as hig h a waste management standard as you think.  We cannot trust the ex isting systems that 
they are starting from; loading of the waste from hospitals, transportation, and stopping to load infectious waste from other hospitals until they 
reach the disposal facility site. 

Reference 2 - 1.57% Coverage 
a new contract would have to demonstrate all the  deta ils of the  management processes after the  infectious waste is t aken off the site an d al so 
include contingency plans for possible problems along the  transportation route. Various kinds of evidence will certainly need to be prepared for 
the hospital’s committee before deciding on an important agreement  
 
<Internals\\In-depth interview transcriptions\\SHCP 7-2(6p)> - § 6 references coded  [3.59% Coverage] 
Reference 1 - 0.67% Coverage 
We have communicated with staff that they have to  obey the hospital regulations. If  we see someone who does not follow the rules, it will b e 
reported to the authoritative panel for a decision on the penalty. 

Reference 2 - 0.27% Coverage 
we can reconsider their contract and also fire them if we get reports of violations. 

Reference 3 - 0.63% Coverage 
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If we find th at th e co mpany h as not followed the international st andard or we f ind some vio lations that may result in serious situations, th e 
hospital will discontinue the contract immediately. 

Reference 4 - 0.36% Coverage 
It is an individual responsibility; they have to follow the regulations. Personal awareness is very important. 

Reference 5 - 0.84% Coverage 
Are there any penalties for the private company? 
Participant 2:  If they do not follow the agreement that they have with the hospital, they have to demonstrate the reasons why they are late. After 
that, we can cancel the contract and start to find a new one. 

Reference 6 - 0.82% Coverage 
We would look at the main cause of the problem. For example, if a member of staff did not follow the regulations of wearing personal protective 
equipment and the reasons given are unacceptable, the hospital would cancel or discontinue their contracts. 

<Internals\\In-depth interview transcriptions\\SHCP 9> - § 2 references coded  [1.81% Coverage] 
Reference 1 - 0.67% Coverage 
 The first company used to invite the hospital committees to check the management quality of the disposal site and used the fac ilities in order to 
convince us and get a contract.  

Reference 2 - 1.13% Coverage 
if the argument is related to the regulations or is a viola tion, I  must decide the result according to the  regulations. If you are accused of being 
involved in a behavior such as being drunk or gambling on the hospital premises, you will be notified by memo and then you have to explain to a 
committee. 

NEGATIVE 
<Internals\\In-depth interview transcriptions\\SHCP 1> - § 1 reference coded  [1.41% Coverage] 
Reference 1 - 1.41% Coverage 
I am not sure whether vehicles used for the transportation of infectious waste are used for the transportation of any other m aterial or not. Next , 
persons responsible for loading may not be appropriately trained as I could see when they were working. 
 
<Internals\\In-depth interview transcriptions\\SHCP 4> - § 1 reference coded  [2.89% Coverage] 
Reference 1 - 2.89% Coverage 
the majority of carriers do not even have a certificate or any evidence showing their authorization or expertise in accordance with local and federal 
regulations pertaining to hazardous waste disposal. Health stations in remote areas lacking supporting facilities have no choice in the disposal o f 
infectious liquid, thus they have to do as it in the afore-mentioned way; at the present, liquid waste is poured in the lavatory with disinfectant.  

<Internals\\In-depth interview transcriptions\\SHCP 5> - § 2 references coded  [5.49% Coverage] 
Reference 1 - 2.36% Coverage 
after the company has taken the infectious waste anyway, have you ever traced the influence of the transportation route or the results of disposal 
or measured their work performance? 
Participant: It is very sad that we have no time to do that. We have never done that before  

Reference 2 - 3.13% Coverage 
The transported infectious waste is sometimes incinerated, sometimes not. Moreover, hospitals do not trace their work. Although, the hospital has 
to do the HA, it focuses on the entire hospital system. 
Participant: We do have a pla n for this in the ne xt 12 months. These are very important issues that the ho spital has to follow for the results of 
infectious waste 

<Internals\\In-depth interview transcriptions\\SHCP 6(2p)> - § 8 references coded  [7.78% Coverage] 
Reference 1 - 1.53% Coverage 
we ha ve ha d a new problem. T he hospital i s loc ated i n the borde r are a of the  provinc e which is  the f inal destination o f the infectious w aste 
transportation route. If a collector truck is full before it arrives here, we have to wait for the next round. This means we have to wait for at least 2 
weeks which is so inappropriate in relation to the hospital regulations and the principles of infectious waste management.  

Reference 2 - 1.18% Coverage 
we are considering a new contact from a new local company in Ubon Rajathanee (50 kilometers away) that would be the answer for us. The S-
Reangroad Company is a well known specialist in this field, but it i s not near here. They c annot come to the hospital because of the  distance 
which means it is not worthwhile for them. 

Reference 3 - 1.44% Coverage 
have you ever traced the results of the disposal or are there any reports proving that the company’s disposal methods are environmentally friendly, 
or that there is no impact on the nearby community? 
Participant 1 (ENV): Th ere we re just scientific reports fro m th e co mpany o n the q uality of air  and wa ter. We have  not seen th e co mpany 
establishment or the location of the disposal site yet. 

References 4-5 - 1.08% Coverage 
a company which is not too f ar away and will allow the loading to be done as quickly as possible. The current company has been disappointing, 
our infectious waste still has to wait until their container has space – it is incompatible with the regulations of the hospital and other standards. 

Reference 6 - 0.73% Coverage 
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 There was just only basic training on how to operate and maintain it for representatives of hospitals. If there were some technical problems or whatever, the hospital 
had to pay service fees itself. 

Reference 7 - 0.83% Coverage 
Although, the hospital has a contract with the waste disposal company, all exposure, environmental contamination, or spillage of infectious waste 
transported off-site to the disposal area is still definitely our responsibility. 

Reference 8 - 1.00% Coverage 
Was evaluation included in the contract? 
Participant 1 (ENV): It depends whether the hospital wants to put it into the contract or not. 
Participant 2 (IC): From a practitioner’s point of view, we have failed on this because it is one of our responsibilities as well.   

<Internals\\In-depth interview transcriptions\\SHCP 7> - § 1 reference coded  [1.22% Coverage] 
Reference 1 - 1.22% Coverage 
From the last 1 – 2 years of assessment from observation, since the hospital decided to sign a contract with the outside infectious waste carrier, our 
responsibilities in the premises have decreased but the high risks to the public and the environment outside are increasing.  
 
<Internals\\In-depth interview transcriptions\\SHCP 7-2(6p)> - § 3 references coded  [2.22% Coverage] 
Reference 1 - 1.06% Coverage 
we found used needles and sy ringes in general bins.  It was reported  to the co mmittee in order to f ind a suitable s olution and the conclusion was 
that all medical practitioners be as ked to increase their attention to seg regation of health care was te, but it still happene d again about 3 times in 
waste from the emergency room.  

Reference 2 - 0.83% Coverage 
we have only one time a day for infectious waste collection, therefore when our staff find something wrong such as the case mentioned before; 
they report it to the department director and the committee. However, they do not know exactly when this happened. 

Reference 3 - 0.33% Coverage 
We do not even know who did that or when. We cannot fix anything without the accurate information. 

<Internals\\In-depth interview transcriptions\\SHCP 9> - § 6 references coded  [3.85% Coverage] 
References 1-2 - 0.98% Coverage 
 The first company used to invite the hospital committees to check the management quality of the di sposal site and used the fac ilities in order to 
convince us and get a contract.  However, the transport vehicles of this company always came to the hospital late. 

Reference 3 - 0.81% Coverage 
We had a deal tha t they  had to pick  the in fectious waste up twice a  week  because the h ospital does not have infectious waste s torage with  a 
temperature control system, just a normal room. The company cannot do that.  

Reference 4 - 0.41% Coverage 
not wearing personal protective equipment is another problem and we have tried to encourage them to do so. 

 
Reference 5 - 0.75% Coverage 
Although w e know  the proble ms, re sponding to  the problems i s not fas t enoug h a s I to ld y ou. The refore, the  whole pict ure of  the was te 
management of the hospital looks the same, but slightly improved.  

Reference 6 - 0.91% Coverage 
we have a KPI for waste separation for each unit of 100%. Unit A got 80% and 70% a month later. The result is just data without punishment. 
Therefore, a person who tries to do things properly will be boring and try to follow the regulations. 
 
 
(6) CLUSTER ANALYSIS INDEX 
Node A Node B Pearson correlation coefficient 
Nodes\\Policies and administrative 
procedures\Infectious waste management 
(IWM) documents 

Nodes\\Policies and administrative 
procedures\Definition of responsible persons 

0.888667 

Nodes\\Policies and administrative 
procedures\List of registered waste disposal 
companies (municipality) 

Nodes\\Policies and administrative 
procedures\Clear definitions of penalties 

0.880719 

Nodes\\Policies and administrative 
procedures\Making decision on operating 
procedures 

Nodes\\Policies and administrative 
procedures\Definition of responsible persons 

0.843247 

Nodes\\Policies and administrative 
procedures\Infectious waste management 
(IWM) documents 

Nodes\\Policies and administrative 
procedures\Communication with outside 
bodies 

0.841611 

Nodes\\Policies and administrative 
procedures\Making decision on operating 
procedures 

Nodes\\Policies and administrative 
procedures\Infectious waste management 
(IWM) documents 

0.841283 

Nodes\\Policies and administrative 
procedures\Definition of responsible persons 

Nodes\\Policies and administrative 
procedures\Communication with outside 

0.808493 
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bodies 
Nodes\\Policies and administrative 
procedures\Definition of responsible persons 

Nodes\\Policies and administrative 
procedures\Clear definitions of penalties 

0.780411 

Nodes\\Policies and administrative 
procedures\Making decision on operating 
procedures 

Nodes\\Policies and administrative 
procedures\Clear definitions of penalties 

0.777921 

Nodes\\Policies and administrative 
procedures\Making decision on operating 
procedures 

Nodes\\Policies and administrative 
procedures\List of registered waste disposal 
companies (municipality) 

0.776906 

Nodes\\Policies and administrative 
procedures\Making decision on operating 
procedures 

Nodes\\Policies and administrative 
procedures\Communication with outside 
bodies 

0.764667 

Nodes\\Policies and administrative 
procedures\Infectious waste management 
(IWM) documents 

Nodes\\Policies and administrative 
procedures\Clear definitions of penalties 

0.753465 

Nodes\\Policies and administrative 
procedures\List of registered waste disposal 
companies (municipality) 

Nodes\\Policies and administrative 
procedures\Definition of responsible persons 

0.749618 

Nodes\\Policies and administrative 
procedures\List of registered waste disposal 
companies (municipality) 

Nodes\\Policies and administrative 
procedures\Infectious waste management 
(IWM) documents 

0.727064 

Nodes\\Policies and administrative 
procedures\List of registered waste disposal 
companies (municipality) 

Nodes\\Policies and administrative 
procedures\Communication with outside 
bodies 

0.723265 

Nodes\\Policies and administrative 
procedures\Purchasing of IWM products and 
equipment 

Nodes\\Policies and administrative 
procedures\Making decision on operating 
procedures 

0.71656 

Nodes\\Policies and administrative 
procedures\Communication with outside 
bodies 

Nodes\\Policies and administrative 
procedures\Clear definitions of penalties 

0.698131 

Nodes\\Policies and administrative 
procedures\Purchasing of IWM products and 
equipment 

Nodes\\Policies and administrative 
procedures\Infectious waste management 
(IWM) documents 

0.687207 

Nodes\\Policies and administrative 
procedures\Purchasing of IWM products and 
equipment 

Nodes\\Policies and administrative 
procedures\Definition of responsible persons 

0.662535 

Nodes\\Policies and administrative 
procedures\Infectious waste (IW) materials 

Nodes\\Policies and administrative 
procedures\Definition of responsible persons 

0.659814 

Nodes\\Policies and administrative 
procedures\Making decision on operating 
procedures 

Nodes\\Policies and administrative 
procedures\Infectious waste (IW) materials 

0.649183 

Nodes\\Policies and administrative 
procedures\Purchasing of IWM products and 
equipment 

Nodes\\Policies and administrative 
procedures\Communication with outside 
bodies 

0.643919 

Nodes\\Policies and administrative 
procedures\Incentives and implementations 

Nodes\\Policies and administrative 
procedures\Definition of responsible persons 

0.641529 

Nodes\\Policies and administrative 
procedures\Infectious waste management 
(IWM) documents 

Nodes\\Policies and administrative 
procedures\Infectious waste (IW) materials 

0.598451 

Nodes\\Policies and administrative 
procedures\Infectious waste management 
(IWM) documents 

Nodes\\Policies and administrative 
procedures\Incentives and implementations 

0.590675 

Nodes\\Policies and administrative 
procedures\Purchasing of IWM products and 
equipment 

Nodes\\Policies and administrative 
procedures\Clear definitions of penalties 

0.573192 

Nodes\\Policies and administrative 
procedures\Purchasing of IWM products and 
equipment 

Nodes\\Policies and administrative 
procedures\List of registered waste disposal 
companies (municipality) 

0.570004 

Nodes\\Policies and administrative 
procedures\Making decision on operating 
procedures 

Nodes\\Policies and administrative 
procedures\Incentives and implementations 

0.563646 

Nodes\\Policies and administrative 
procedures\Infectious waste (IW) materials 

Nodes\\Policies and administrative 
procedures\Communication with outside 
bodies 

0.55283 

Nodes\\Policies and administrative 
procedures\Incentives and implementations 

Nodes\\Policies and administrative 
procedures\Communication with outside 
bodies 

0.551788 

Nodes\\Policies and administrative 
procedures\Purchasing of IWM products and 
equipment 

Nodes\\Policies and administrative 
procedures\Infectious waste (IW) materials 

0.550786 
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Nodes\\Policies and administrative 
procedures\Infectious waste (IW) materials 

Nodes\\Policies and administrative 
procedures\Clear definitions of penalties 

0.550572 

Nodes\\Policies and administrative 
procedures\List of registered waste disposal 
companies (municipality) 

Nodes\\Policies and administrative 
procedures\Infectious waste (IW) materials 

0.537609 

Nodes\\Policies and administrative 
procedures\Purchasing of IWM products and 
equipment 

Nodes\\Policies and administrative 
procedures\Incentives and implementations 

0.507301 

Nodes\\Policies and administrative 
procedures\Incentives and implementations 

Nodes\\Policies and administrative 
procedures\Clear definitions of penalties 

0.463758 

Nodes\\Policies and administrative 
procedures\List of registered waste disposal 
companies (municipality) 

Nodes\\Policies and administrative 
procedures\Incentives and implementations 

0.435951 

Nodes\\Policies and administrative 
procedures\Infectious waste (IW) materials 

Nodes\\Policies and administrative 
procedures\Incentives and implementations 

0.412156 
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APPENDIX E 

Three published papers are given in this appendix: 

E-1: Niyompanitpatana, T. & Bonollo, E., 2012, ‘A Study of Sustainable Infectious Waste 
Management Systems for Small Health Care Providers in North Eastern Thailand’, OIDA 
International Journal of Sustainable Development, no.4, April 2012.  
(Available at http://www.ssrn.com/link/OIDA-Intl-Journal-Sustainable-Dev.html) 

E-2: Niyompanitpatana, T. & Bonollo, E., 2012, ‘A design study of infectious waste 
management systems for small health care providers in North-Eastern Thailand: Evaluation of 
related system products and equipment’, International Conference on Design and Innovation 
(Sustainable Ground) 2012, Malaysia, conference proceeding. 
(Available at www.indi.unimas/icdi2012/) 

E-3: Niyompanitpatana, T. & Bonollo, E., 2013, ‘Design of infectious waste management 
systems: An empirical investigation of small health care providers in North Eastern Thailand’, 
National Conference – Home of Proudness 2013, Thailand, conference proceeding  
(available at www.arch.msu.ac.thhomeofproudness2013/homepoom.html). 
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ABSTACT  

This paper outlines the methodology, based on a systems design approach, used to investigate 
and develop an improved model of an infectious waste management system (IWMS) for small 
health care providers (SHCPs) in North-Eastern Thailand, mindful of sustainability and health 
care requirements. As will be explained, this research is based on quantitative and qualitative 
mixed-methods of enquiry and data collection including surveying the views of groups of 
participants from ten representative SHCPs. These groups of participants (representing the 
main stakeholders) included administrative staff and medical doctors, nurses and technicians, 
and unskilled operational staff. Based on empirical interview survey data obtained from these 
groups, a parametric model of an IWMS has been developed in order to identify the relevant 
parameters and constituent variables underpinning the effectiveness of the system. This model 
of an IWMS has seven important functional parameters, namely: (1) planning and design of 
the system, (2) administration and policy, (3) individual departmental procedures, (4) 
sustainable, infectious waste disposal methods, (5) periodic and monitoring and control, (6) 
commonly used products and equipment, and (7) prevailing cultural and social norms. It is 
supported by detailed empirical data of which a relevant qualitative sample will be presented 
and discussed. It will be shown that this design approach, along with related empirical 
investigations (inclusive of stakeholder views), can lead to a better understanding of the 
design and operation of infectious waste management systems for small health care providers 
in North-Eastern Thailand. 

Key words: infectious waste, small health care providers, sustainable infectious waste 
management system, system design 

INTRODUCTION 

Well-designed infectious waste management systems (IWMs), and related products, are 
essential elements in maintaining hygiene and minimizing infections in hospitals. Nowadays, 
thousands of tons of infectious waste are produced by small health care providers (SHCPs) in 
the public service sector that have not been collected and treated appropriately according to 
sustainable procedures. And this is happening in many developing countries, especially in 
rural areas in North-Eastern (NE), Thailand. In these areas, IWMs are not well developed and 
related facilities and equipment need to be improved from both design and procedural points 
of view. Relatedly, an overview of infectious waste management (IWM) issues in South-East 
Asia – as found from the literature – has indicated that treatment technologies and disposal 
processes in the noted areas are poorly managed, particularly with respect to segregating and 
disposing waste in a sustainable and environmentally safe manner.  

Well designed products, containers and packaging for waste disposal are generally very 
expensive to purchase and difficult to include in the management policies of SHCPs – thus it 
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is not surprising that recycled containers (e.g. glass and plastic bottles, plastic boxes, and 
various cans) are commonly used as part of the system procedures. This may be acceptable if 
some standardization and control procedures are part of an IWMS. In addition, the culture of 
individualism, traditional organization and hierarchical relationships between personnel in 
existing systems need to be considered sensitively in the design of such IWMs. From the 
noted literature review, it is apparent, as discussed below, that further studies are urgently 
required for understanding the design and management of IWMS for SHCPs so that possible 
improvements can be identified for future operations. 

LITERATURE REVIEW 

Preamble: This literature review briefly covers three main areas relevant to the design of 
infectious waste management systems, namely: an outline of the infectious waste 
management situation in NE Thailand, products commonly used in IWMs, and the prevailing 
cultural and social views of health care professionals. 
 
Infectious waste management situation in NE, Thailand  
In Thailand, the Ministry of Public Health (MoPH) is the main organization setting policies 
and controlling health care industries and the health of the people. The principle legislation 
related to IWM is the Public Health Act 1992 and the Healthcare Facility Act 1998. The 
Public Health Act specifies that local government shall provide disposal facilities for 
infectious and industrial non-hazardous waste. The Department of Health (DoH) and the 
Department of Pollution Control [1] have claimed that the procedure for collection, 
transportation and disposal of clinical waste is the responsibility of each health care provider 
who must comply with criteria specified by the DoH. Approximately 10-25 percent of the 
waste generated by health care providers is hazardous waste [2].  

Other estimates of infectious waste indicate that the amount could rise to 28 percent by 2012 
[3]. In relation to the overall issues, the IWMs of SHCPs appear to have problems with 
respect to: (1) definition of responsibilities and authorities in charge, (2) sufficient research 
data about system design and management, and (3) possibly inadequate, ongoing financial 
support. In addition, (4) inappropriate system procedures are often used, e.g., handling of 
medical waste in the public sector hospitals often does not pass standards established through 
related training programs, and finally, (5) according to the regulations of the MoPH, there is 
little use of international hazard warning symbols, tags and labels, approved waste handling 
containers and disposal and tracking procedures [4, 5, 6]. 

Moreover, in relation to other areas of IWMs, there have been three main ways of infectious 
waste disposal in Thailand; namely: (1) 50% of medical waste from hospitals under the 
MoPH has been disposed of by private companies, (2) 30% has been destroyed in onsite 
incinerators, and (3) the remaining 20% is managed by local authorities [1]. According to the 
latter reference and the changing expectation of improvements in healthcare’s standards, the 
number of private managing organizations for infectious waste disposal is increasing. 
However, there is still no systematic control measure of the effectiveness of disposal 
procedures by these organizations [7].  

Hansakul, et al [8] have provided an overview of private, waste handing organizations and 
concluded that: (1) separation of infectious waste is poorly managed, (2) vehicles used for 
infectious waste transportation do not conform to international standards (i.e., World Health 
Organization (WHO) or Environmental Protection Agency (EPA) standards), (3) infectious 
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waste storage facilities lack temperature control systems and need more attention to specific 
design details, and (4) waste management personnel, especially unskilled employees of both 
health care providers and private companies, lack an awareness of sustainability principles 
and safe working practices, including the use of protective clothing and equipment. In the 
light of the above problems and issues, a design study of SHCPs in NE Thailand is urgently 
required. Other health issues arise from the use of substandard waste handling products and 
equipment as outlined hereunder. 

Products and equipment commonly used in IWMs 
In the domain of IWMs, equipment and products can be categorized into two functional 
applications, namely: (1) personal protection equipment (PPE), and (2) collection and 
transportation containers and products. Use of PPE reduces injuries and minimizes exposure 
from infectious agents for the wearers. PPE includes gloves, protective eyewear, masks and 
respirators, aprons, gowns, boots and shoe covers, ear plugs and caps/hair covers [9, 10]. 
However, if a SHCP cannot provide PPE or infectious waste handling containers for its staff, 
it has been suggested that suitable available materials can be used instead of standardized 
equipment [11], although this may be problematic, as noted earlier, unless some form of 
managerial control is implemented.  

Panyaping and Okwumabua [12] have made a number of suggestions regarding the handling 
of infectious waste in SHCPs, namely: (1) waste collection and transportation within a 
hospital should be segregated from other goods and clinical spaces, (2) off-site vehicles used 
to transport infectious waste should be constructed so as to separate the driver’s cabin from 
the vehicle’s cargo compartment, (3) PPE, chemical disinfectant and cleanup kits should be 
carried in separate vehicle compartments, and (4) universal biohazard symbols, and the names 
and addresses of the contract carriers should be marked on the body of the vehicles [9, 13]. 
While these suggestions are clearly important and useful, it is apparent that an overall or 
systems approach to improving the design – and, hence, the management and sustainable 
operation – of IWMs is needed. The socio-cultural aspects of IWMs are also an important 
parameter as outlined below. 

The cultural and social views of healthcare personnel 
Culture and social understanding are very important, perhaps critical, components of IWMs in 
the SHCPs context. Thai culture has unique characteristics which have been described in the 
publication “Culture, Communication and Nursing” [14]. According to this reference, the 
principle of collaboration in health care establishments has been described as being non-
hierarchal. However, staff roles in health care providers have changed because of several 
factors such as new technologies, political issues, economic pressures and increasing service 
demands, especially nursing roles in which the boundaries of responsibilities have been raised 
leading to confusion about staff roles. Coombs [15] has outlined typical hierarchical 
relationships as reflected by inter-personal conflicts between doctors and nurses and also 
other types of staff. It is apparent that hierarchical issues in healthcare still occur, not only in 
South East Asian countries but in Western countries as well [15, 16].  
 
The hierarchal environment in SHCPs (in NE Thailand) usually takes the following lines: 
medical doctors have senior status – questioning or challenging issues by nurses or other 
levels of staff rarely occur in keeping with Thai culture, and also Buddhist traditions in which 
to be quiet and thoughtful of others are important values [14, 17]. In addition, there are often 
vast differences in terms of financial incentives between doctors and lower-level staff, 
especially unskilled workers who do not have career development prospects or sufficient 
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welfare pensions after retirement. These hierarchical and financial differences may have a 
significant influence on the design variables affecting IWMs [18]. These differences may also 
have negative consequences on the operation of an IWMS as reflected by stressed lower level 
staff resulting in possible staff under-performance, increase in accidents and mistakes, and 
decline in productivity and quality of health services, etc [19].  
It follows that any design of an IWMS needs to adopt a sensitive approach to the possible 
socio-cultural differences of key stakeholders in the system, since the collective efforts of the 
latter are what makes the system effective.  
 
STUDY RESEARCH METHODS 

Preamble: The research methods employed in this study will now be explained beginning 
with an overview of the systems design approach. This will be followed by a brief outline of 
Grounded Theory and the multi-method research approach utilized in the study. Then a 
graphic outline (Figure 1) of the research methods employed will be presented along with an 
explanation of the relevant procedures involved and the selection of participants. 

A system design approach to modeling IWMs for SHCPs 
A few explanatory remarks about what constitutes a system and a systems approach are in 
order. A system is a generic term which has many possible meanings, but in a design context 
it can be taken to mean a set of “objects” where these objects are the interconnected 
components of the system as a complex whole [20, 21, 22, 23, 24]. In addition, the 
components of the system (i.e., the objects or parameters) usually have their own individual 
set of interconnected attributes or constituent variables. Systems can vary enormously in 
complexity and scale and, in many cases, often require a multidisciplinary design team to 
plan, analyze, design and implement the physical and operational system parameters, 
including the required human resources, technology (hardware and software) and standard 
operating procedures, bearing in mind sustainability principles.  
 
But complex systems can also be relatively small in scale, such as an infectious waste 
management system (IWMS) suitable for small health care providers (SHCPs), in keeping 
with the subject of this paper. However, even though the noted multidisciplinary team would 
normally be required in a substantial development of such a system, the systems design 
approach can still be used to investigate and gain a better understanding of the main 
parameters of such a health care system. A key issue, of course, will be the cooperation of 
specific participants (i.e., the stakeholders) so that their views and aspirations can be better 
appreciated as explained in more detail later. Understandably, the inclusive design of a 
complex system, such as an IWMS, is largely dependent on the participation and 
contributions of individuals who have their own set of values [20]. In this study, the 
participants in the system included medical doctors, infection control nurses, and day-to-day 
officers (including the provider management team) who were interested in gaining a better 
understanding of the whole components (objects) of the system with a view to implementing 
improvements.  
 
Application of Grounded theory 
Selected aspects of grounded theory have been employed in this research: By way of 
explanation, Grounded Theory is theory based on empirical evidence systematically acquired 
through social research. It is may be loosely interpreted as discovery of theory from data [25, 
26, 27]. In the SHCPs context, the research objective of this study has been to progressively 
understand what is happening in the respective SHCPs, and how participants in the related 
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IWMSs manage their tasks and roles. Interestingly, Dick [28] has claimed that the key feature 
of grounded theory is the more or less simultaneous collection and analysis of data using a 
process known as constant comparative analysis.  
 
Multi-method research: Quantitative and qualitative 
The use of qualitative and quantitative methods within the same research project, also known 
as mixed or multi-methods, is often employed to provide more than one perspective of 
complex phenomena mindful of the strengths and weaknesses of each method, especially in 
the context of this study [29, 30]. A multi-method approach can lead to a more comprehensive 
explanation of empirical data. This approach is consistent with using both positivist and 
interpretivist viewpoints [26], and different elements of a study (related to different questions) 
may often need different methodological responses. In this study by the authors, the collection 
of empirical data and system modeling has followed several phases as explained further 
below in Figure 1. 
 
Figure 1: Graphic outline of the methods adopted in this research 
 

 

  

 

 

 

 

 

 

 

 

 

 
As depicted in Figure1, the first level of research activity employed in this study (apart from 
the literature review and experimental plan) was based on a Likert style survey (42 
participants) as well as in-depth interviews of selected participants (19) in ten SHCPs (refer to 
list in Appendix A). The initial parametric model of a generalized IWMS, as theorized from 
the finding of the literature review, is found to have six main functional parameters as shown 
in Figure 2, namely: (1) planning and design of an IWMS, (2) administration and policy, (3) 
individual departmental procedures, (4) waste disposal methods, (5) monitoring and periodic 
review, and (6) cultural and social views of system professionals.  

This model has twenty related constituent variables as shown. This initial model is, 
understandably, incomplete since additional parameters would likely become noticeable on 
obtaining qualitative interview data.  

Literature search and findings 

Experimental plan and questionnaire 
design 

Ethics in human 
research approval 

Quantitative data collection: survey 
questionnaire (Likert scale) 

Qualitative data collection: semi-
structured interviews 

Data analysis: using SPSS and NVivo (qualitative analysis software) 

Purposive sampling: 10 selected SHCPs 

Qualitative data collection: in-depth interviews of one selected SHCP  

Data analysis: NVivo software  

Findings and conclusions 

Figure 2: Initial parametric 
model of IWMS 

Figure 3: refined 
parametric model of a 

generalized IWMS 

Final parametric model of 
a generalized IWMS 

Activity Level 1 

Activity Level 2 
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Participant selection 
The participants involved in this investigation were categorized into three main groups, 
namely: (G1) administrative staff and medical doctors, (G2) nurses and technicians and (G3) 
unskilled staff. Groups G1 and G2 are usually involved in decision making related to the 
management and control direction of the IWMS. Their views directly influence the 
effectiveness of the IWMS and, no doubt, play an important role in implementing 
improvements to the system. Group G3 is responsible for carrying out the bulk of the waste 
materials handling functions in the SHCPs. This group generally acts in accordance with 
instructions from groups G1 and G2 and, ideally, would have required special training in 
waste handing methods consistent with the system procedures. This group would also be 
aware of the main problems associated with handing waste products and materials from a 
hazardous point of view. 
 
Figure 2: Initial parametric model of generalized IWMS 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

As noted in the abstract, this paper is mainly concerned with the research methods employed 
in this investigation. Consequently, the discussion of selected experimental data is restricted 
to that gained from the first level of research activity shown in Figure 1, and then only on the 
basis of the qualitative interview data as will be explained later. The research methods 
employed in the second level of research activity are also outlined in Figure 1 where in-depth 
interviews involve participants in one of the ten SHCPs. However, the results of this level of 
activity will be reported in a subsequent paper due to the substantial amount of data involved. 
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-Base information 
-Cost analysis 
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-Communication with outside 
bodies 
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-Transportation outside 
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-Private firms 
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-Risk assessment 
-IC control team 
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Main functional parameters (6) Constituent variables (20) 
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Figure 3: Refined parametric model of a generalized IWMS 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 
 
As noted, both quantitative data (by analyzing the Likert style questionnaire data) and 
qualitative data (from in-depth interviews) were obtained in the first level of research activity. 
Data obtained from SPSS analysis (Statistical Package for the Social Sciences) identified the 
variables related to the existing parameters which required further study, and also the 
satisfaction levels of the participants with respect to the existing IWMs. Importantly, NVivo 
qualitative software [31] was used, as indicated below, to analyze the in-depth interview 
transcripts obtained from the in-depth surveys of ten SHCPs. In turn, this enabled parent 
nodes (i.e., the main parameters) and children nodes (i.e., the constituent variables of these 
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nodes) to be identified for a more complete, generalized IWMS as proposed in Figure 3 above 
(which, it will be noted, is a refinement of the initial model depicted in Figure 2).  

Referring to Figure 3, it will be observed that the IWMS model now has seven main 
parameters (cf six in Figure 2) and thirty-one constituent variables, where some of the latter 
were not evident from the findings of the literature review as reflected in Figure 2. It follows 
that the qualitative data obtained from the first level of research activity has better informed 
the development of this model. It should be noted, however, that this model is still incomplete 
pending the analysis of data from the second level of research activity shown in Figure 1 (as 
noted above this will be discussed further in a subsequent paper). And, consequently, it may 
be possible to add further to the number of important parameters and constituent variables 
which affect the design, management and sustainable operation of an IWMS. A selection of 
qualitative experimental results obtained from the first level of research activity in this study 
will now be briefly presented and discussed. 

SELECTED EXPERIMENTAL RESULTS 

An example of the qualitative data obtained (using NVivo software analysis) from the in-
depth interview transcripts of G1 and G2 participants (research activity level 1 – see Figure 1) 
is shown in Parts A and B, respectively, of Table 1. 
 
Table 1: Part A, depicting a refined model of a generalized IWMS – showing parameters 
and their constituent variables in NVivo software format (see also Figure 3). 

 

 
For brevity, the other continuing parts of Table 1 have been omitted. The “Nodes” illustrated 
in Table 1, Part A, show the main system parameters (i.e., parent nodes) and the constituent 
variables (i.e., children nodes). The second column indicates the number of “Sources” (e.g., 
‘6’ corresponds to the number of subjects interviewed) and the “References” in the next 
column specify the frequency of key words or phrases mentioned in and coded from the 
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interviews that were related to each of the constituent variables. For example, “Clear 
definition of responsibilities” was mentioned 27 times by two of the participants in groups G1 
and G2. Here, the frequency of occurrence of terms related to the constituent variables can 
give an approximate indication (akin to Pareto’s principle) of their relative importance as 
perceived by respective participants, and thus indicate areas of potential improvement. 
 
Table 1: Part B, depicting a refined model of a generalized IWMS – showing parameters 
and their constituent variables in NVivo software format (see also Figure 3). 

 

 
Referring to the “Nodes” illustrated in Table 1, View B, the parameter “Planning and design 
of the system” includes six constituent variables, namely: (1) Cost analysis, (2) Current 
situations, (3) Geographical coverage, (4) Needs of participants, (5) Organizational goals, and 
(6) Public hearing. Here, the variable observed with the highest frequency was “Cost 
analysis” with a value of 22 from 6 sources. As another example, “Geographical coverage” 
and “Public hearing” were mentioned 6 times from 3 sources. Hence, on the basis of 
frequency, a priority for possible improvements may be assigned to the constituent variables 
on the assumption that the main parameters are all important, although human and 
environmental safety are fail-safe requirements of any system and must be met in practice. 

 
CONCLUDING REMARKS 

The literature review in this paper has found that, although there are useful guidelines and 
instructions related to the operation of IWMs in NE Thailand, further research in this field is 
needed to investigate the interdependent relationships of the parameters and constituent 
variables for IWMs in small health care providers. This is especially the case for health care 
providers where a lack of resources can be a problem and systems may be underdeveloped for 
a variety of other reasons. This paper has described the research methodology used to 
investigate infectious waste management systems for small health care providers in North 

281

[lj Navigation View 

~ Find 

~ Qulc~ Coding 
Detail 
View ... 

Workspace 

Nodes 
jB Nodes 

~ Relationships 

Gi1 Node Matrices 

~ Sources 

Q Nodes 

@ Classifications 

.Ji Collections 

/f) Queries 

@, Reports 

'9 Models 

8 IWMS 39 Items 

Cl Do<kAII 

~ UndockAII 

il3 CloseAII 

Docked aiJJ I 
j) 0 ~ framework Matrix ill 11 I 

... ... 
Bookmarks --- 13 Classification ... 

... 
Layout Zoom List Node Node Coding Links Reference Color 

rj' Close View• Matri ... Repori ... Scheme ... 
Window Zoom Ust View Detail View Vlsualizatlon 

Nodes 
,;.. Name 1 &J Sources References Created On Created By Modified On Modified By [ffi) A 

S Q Pe,iodic and monito1ing and cont,ol 0 10111 /2554 22 42 IWMS 15/11/2554 4:31 IWMS 

Q Disposal report · assessment 14 14111 /2554 4:01 IWMS 15/11/25545:14 IWMS 

Q IC committee meeting 17 1411112554 4:01 IWMS 15/11/2554 5:03 IWMS 

Q Observation team 23 14111 /2554 4:02 IWMS 15/11/2554 5:04 IWMS 

Q A isk management 11 1411112554 4:01 IWMS 15/11/2554 5:04 IWMS 

Q Transportation management system 14111 /2554 4:01 !WMS 15/11/2554 2: 34 IWMS 

s • Planning and design of the system 0 0 10111/2554 22 40 IWMS 15/11/2554 4 30 IWMS 

Q Cost analysis 22 14111 /2554 3:53 IWMS 15/1112554 5:10 IWMS 

Q Cu1rent situations 21 10111/2554 2247 IWMS 15/1112554 5:10 IWMS 

Q Geographical coverage 6 10111 /2554 22 48 IWMS 15/1112554 4 31 IWMS 

Q Needs of Participants 15 14111 /2554 3:52 IWMS 15/1112554 5:11 IWMS 

Q 01ganizational goals 20 10/11/2554 22:47 IWMS 15/1112554 5:14 IWMS 

Q Public hearing 14111 /2554 3:52 IWMS 15/1112554 5:11 IWMS 

I±} Q Prevailing cultural and social no,ms 10111 /2554 22 42 IWMS 10111 /2554 22 42 IWMS 

13 Q Sustainable infectious waste disposal methods 10111 /2554 22 41 IWMS 15111 /2554 4:31 IWMS 

19 1011112554 22:55 IWMS 15111 /2554 5:08 IWMS 

Private firms 13 1011112554 22:55 IWMS 15/11/2554 4: 31 IWMS V 
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East Thailand, mindful of sustainability requirements. A design method for modeling existing 
IWMs has been proposed which is based on a systems design approach. Consequently, a 
parametric model has been developed and used to guide the related empirical investigation 
employing mixed, quantitative and qualitative methods of data analysis.  

The refined model of an IWMS summarized in Figure 3 has provided a more complete 
conception of the characteristics of the IWMS investigated. However, as noted before, this 
model can be further refined when the results of the analysis of the qualitative data obtained 
from the second level of research activity (see Figure 1, and not included in this paper) is 
combined with the results of the data analysis noted in the first level of research activity. 
Nevertheless, the design approach used above to develop a parametric model of an IWMS is 
proposed as a powerful tool for investigating complex systems. It provides a useful 
framework for guiding mixed research methods leading to potential improvements in the 
design and operation of such systems.  

In conclusion, it is heartening to report that the responses of the participants in the noted small 
health care providers surveyed has been very positive as they are keen to improve the health, 
safety and environmental impact of infectious waste systems under their control. This 
research is ongoing with more work to be done on the details of the IWM systems design, as 
well as the design and testing of related, sustainable products and equipments, under the 
second level of research activity. 

 
APPENDIX A: List of participating SHCPs in North-Eastern Thailand (first level of 
research activity) 
 

Selected Provinces Hospitals-SHCPs Number of participants 
for in-depth interviews 

Udonthanee Nonsaard Hospital 1 
Phasook Health Promoting Hospital 3 

Nakhonratchasrima Phratai Hospital 1 
Bualai Health Promoting Hospital 1 

Khon Kaen Khaosuankwang Hospital 1 
Namphong Hospital 2 

Ubon Ratchathanee Health Promoting Hospital District 7  6 
Muangsamsib Hospital 2 

Srisaket Kantrarom Hospital 1 
Amnatcharean Louamnat Hospital 1 

Total number of participants 19 
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ABSTRACT  

This paper reports on a study of infectious waste management systems for small health care providers with particular 
reference to evaluating products and equipment commonly used by staff in such systems. A design study of 
infectious waste management systems has been published recently by the authors in the context of developing a 
descriptive and operational system model, along with an outline of the research methods employed [1]. As will be 
shown in this paper, medical practitioners and supporting staff in small health care providers (SHCPs), in North 
Eastern Thailand represent critically important stakeholders whose views may affect the design and operation of 
these systems. Analysis of related empirical data has shown that the system parameter ‘Medical waste handling 
equipment and products’ is an important model element in an infectious waste management system (IWMS). This 
parameter has three constituent variables, namely, (1) Personal protective equipment, (2) Collection and 
transportation products, and (3) Recycled products (e.g., substandard sharps infectious waste containers, and glass 
and plastic bottles). Data analysis indicates that administrative staff and medical doctors evaluate these variables 
differently compared to the views of nurses, technicians and supporting staff. It will be shown that the theoretical and 
empirical investigations described in this paper can lead to a better understanding of infectious wastes management 
systems in SHCPs in North Eastern Thailand. 

Key words: Infectious waste management systems, systems design, small health care providers, personal protective 
equipment (PPE), infectious waste containers and products.                                                                             
 
INTRODUCTION 
 
A published design study of infectious waste 
management systems (IWMs) for small health care 
providers (SHCPs) in North-Eastern (NE) Thailand is 
found to be useful for the development of health care 
services in the public service sector, as well as 
reducing hazardous risks to humans and the 
environment [1]. In addition, an inclusive and systems 
design approach to improving the design, 
management and sustainable operation of IWMs is an 
important strategy for identifying system shortfalls and 
areas for possible improvement. It is apparent that 
IWMs issues arising from the use of infectious waste 
handling products and equipment are a vital part of 
the system and need to be carefully considered in the 
development of such a system [2, 3, 4]. 
Understandably, well-designed products, containers 
and packaging for waste collection and transportation 
are generally very expensive to purchase and difficult 
to include in management policies, especially in case 
of SHCPs. Therefore, available recycled containers 
(e.g. glass and plastic bottles, plastic boxes, and 
various cans) are commonly and widely used as part 
of the system procedures [5]. Consequently, 
discovery of unhygienic or hazardous factors by 
hospital staff is often followed by limited expenditure 

to buy waste handling equipment and products, hence 
leading to problems in the handling and disposal of 
infectious waste in SHCPs [6]. Regrettably, few 
reports concerning the use of substandard waste 
handling equipment in SHCPs in NE Thailand have 
been published [7, 8, 9]. Hence, further studies are 
needed.  

A parametric model of an infectious waste 
management system 
As shown in Figure 1 hereunder, following a review of 
the literature, an initial parametric model of an 
infectious waste management system (IWMS), has 
been proposed—the potential parameter Products 
and equipment is highlighted in the graphic. This 
model is based on six functional parameters and 
twenty-three constituent variables, namely: (1) 
Planning and design of an IWMS, (2) Policies and 
administrative procedures, (3) Individual departmental 
procedures), (4) Treatment and waste disposal 
methods, (5) Monitoring and periodic review, and (6) 
Cultural and social views [1]. However, development 
of a more comprehensive model of an IWMS is 
necessary in order to arrive at a better, inclusive 
understanding of the desirable characteristics of such 
a system. Through a detailed experimental program, 
and in consultation with staff at relevant levels in a 
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sample of small healthcare providers, it has been 
possible to arrive at a more refined model of an 
IWMS. It will also be shown that it is possible to add to 
the number of system parameters (such as ‘Products 
and equipment’ which is a major focus in this paper) 
and related constituent variables by using qualitative 
and quantitative research methods to analyze 
empirical data obtained from selected SHCPs in NE 
Thailand.  

A brief literature review, with particular respect to the 
products and equipment used in infectious waste 
management systems, follows hereunder. 

LITERATURE REVIEW 

In brief, in the domain of IWMs, infectious waste 
handling equipment and products can be categorized 
into two very important functional groups, namely: (1) 
personal protective equipment (PPE), and (2) 
collecting and transporting containers and products.  

Personal protective equipment (PPE) 
PPE provides prevention from injuries and exposure 
from potential infectious agents. This includes gloves, 
protective eyewear, masks and respirators, aprons, 
gowns, boots and shoe covers, ear plugs and hair 
caps [2, 10]. Notably, education and training in the 
use PPE is a key recommendation of the Technical 
Working Group of the Basel Convention [11]. Needle 
stick and sharps injuries are the major source of 
infection in developing countries [6, 12]. Separations 
of sharp items in unsuitable bags or containers may 
result in serious dangers to participants [10]. 
Supervisors should be notified whenever PPE seems 
to be inadequate or is no longer in good condition [2]. 
Similarly, the Occupational Safety and Health 
Administration (OSHA) has issued helpful guidelines 
on “Personal Protective Equipment” [13]. However, if 
a small health care provider cannot provide PPE or 
infectious waste handling containers for its staff, it has 
been suggested that suitable available materials can 
be used instead of standardized equipment [5], 
although this may be problematic, as note earlier. 

Collecting and transporting equipment 
The equipment required for correctly managing 
infectious waste in health care facilities can be 
categorized into that used at the point of waste 
generation, and equipment used on-site for the 
intermediate and central storage of waste [6]. Used 
Equipment or products employed at the point of 
generation are needed to temporarily collect and store 
infectious waste—these include plastic bags and bin 
liners, bins and sharps containers. Plastic bags or 
plastic bin liners should be made of plastic sufficiently 
thick to prevent rapture and protect infectious waste 
carriers from possible contamination or injuries during 
their work. Use of many types of containers can lead 

to confusion and can discourage personnel from 
properly designating various types of wastes [14]. 
Properly designed sharps containers are critical for 
ensuring the occupational health and safety of staff. 
Sharps boxes must be puncture-resistant, easy to 
seal and transport, and labelled with proper 
identification for purpose of tracking and disposal [3]. 
In regards to the transportation of waste within 
hospital premises, wheeled trolleys, containers or 
carts should be not used for any other purpose [3, 10].  

From the information outlined above, it follows that 
health and safety issues arising from the use of 
medical waste handling equipment and products are 
critically important issues in the operation of an 
IWMS. What is of particular interest, are the views of 
staff at various functional levels in IWMs since they 
represent important stakeholders in the safe and 
sustainable operation of these systems in SHCPs in 
Northeastern Thailand. 

STUDY RESEARCH METHODS 

The research methods adopted in this study will be 
now briefly explained including an overview of a 
systems design approach as depicted in Figure 2 
below (as will be discussed later). This will be 
followed by the application of Grounded Theory and a 
Pragmatic multi-methods approach. 

A systems design approach for IWMs 
In a design context, a system design approach is a 
process of defining a set of ‘objects’ where these 
objects are the interconnected components of the 
system as a complex whole [15, 16, 17, 18, 19]. The 
components of the system (i.e., the objects or 
parameters) usually have their own individual set of 
interconnected attributes or constituent variables (as 
illustrated in Figure 1). Complex systems can be 
relatively small in scale such as an infectious waste 
management system (IWMS) suitable for small health 
care providers (SHCPs). While a multidisciplinary 
team would normally be involved (including staff 
participants), the systems design approach can be 
used to investigate and gain a better understanding of 
the main parameters of a health care system.  

Grounded theory and Pragmatic multi-methods 
research  
Grounded theory is a theory based on the empirical 
evidence systematically acquired through social 
research [20, 21, 22]. For traditional grounded 
theorists, thematic analysis, involving coding from the 
data, is a commonly used tool to analyze themes or 
patterns in empirical data [23, 24]. Classification of the 
codes into thematic groupings or clusters (such as 
groups of parameters and constituent variables) can 
be easily constructed as a system model by using 
NVivo qualitative analysis software [25].  
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Figure 1: An initial parametric model of IWMS [after Niyompanitpatana & Bonollo, 2012]. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

 
 
Figure 2: Graphic outline of the methods adopted in this research 

 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 

Model of an Infectious 
Waste Management system 

(1) Planning and design of an 
IWMS

(2) Policies and administrative 
procedures 

(3) Individual departmental 
procedures

(4) Treatment and waste 
disposal methods 

(5) Monitoring and periodic 
review  

(6) Cultural and social views  

-Organizational goals 
-Public hearing & consultation 
-General information & health care 
requirements 
-Cost analysis 
-Areas coverage 

-Definition of responsible persons 
-IW materials 
-Communication with outside bodies 
-IWM documents 
-Purchasing of IWM products & 
equipment 
-Making decision on operating 
procedures

-Segregation and packing 
-Transportation (inside) 
-Transportation (outside) 
-Storage area 
-Products and equipment 

-Private firms 
-Treatment & disposal within the 
hospital 
-Environmental assessment 

-Risk assessment 
-IC control team 
-Monthly meeting 
-Training/education 

Literature search and findings 

Experimental plan and questionnaire 
design 

Ethics in human 
research approval 

Quantitative data collection: survey 
questionnaire  

Qualitative data collection: in-depth 
interviews 

Data analysis: using SPSS and NVivo (qualitative analysis software) 

Purposive sampling: 10 selected SHCPs 

Qualitative data collection: in-depth interviews of one selected SHCP  

Data analysis: NVivo software  

Findings and conclusions 

Figure 1: Initial parametric 
model of IWMS 

Figure 3: Refined 
parametric model of a 

generalized IWMS 

Final parametric model of 
a generalized IWMS 

Activity Level 1 

Activity Level 2 
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Figure 3: Refined parametric model of an IWMS 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 

Parametric Model of an 
Infectious waste 

management system 

(1) Planning and design of 
IWMS

(2) Policies and administrative 
procedures 

(3) Individual departmental 
procedures

(4) Treatment and waste 
disposal methods 

(5) Monitoring and periodic 
review 

(7) Cultural and social views  

-Definition of responsible persons 
-IW materials 
-Communication with outside bodies 
-IWM documents 
-Purchasing of IWM products & equipment 
-Making decision on operating procedures 
-Incentives 
-List of registered waste disposal companies 
-Clear definitions of penalties 

-Departmental discussion 
-Segregation and packing 
-Transportation (inside) 
-Storage area 
-Training programs & education 
-Standard operating procedures 
-Contingency procedures 

-Waste disposal & transportation company 
(or municipality) 
-Waste treatment & disposal within the 
hospital 
Waste water treatment system 
-Transporting vehicles & waste transportation 
(outside) 
-Pollution control technology 

-Risk assessment 
-Infection Control Team regularly meeting 
-Training programs & education (2) 
-Observation Team 
-Environmental assessment (in-outside) 
-Information & communication system 

-Personal Protective Equipment (PPE) 
-Collection & transportation products 
-Recycled products (substandard products) 

-Head of a department 
-Hierarchical relationships 
-Planting positive attitude & awareness 
-Conflict management  
-Social opportunity arrangement 
-Career development plan for supporting staff 

(6) Medical waste handling 
equipment and products  

-Organizational goals 
-Key performance Indicators (KPI) 
-Public hearing & consultation 
-General information & health care 
requirements 
-Cost analysis 
-Areas coverage 
-Human resources & staff rotation plan 
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A pragmatic, multi-methods approach usually means 
using any of the research methods, techniques, and 
procedures typically associated with both qualitative 
and quantitative methods [24]. The relative strengths 
of each method can be combined to achieve a more 
comprehensive explanation of empirical data [21]. In 
the SHCPs context, the research objective in this 
study by the authors has been to progressively gain 
an understanding of what is happening in the 
respective SHCPs, and how participants in the related 
IWMs manage their tasks and roles. The collection of 
empirical data and system modeling has followed the 
phases outlined in Figure 2. 
 
As depicted in Figure 2, two levels of research 
activities were employed. The first level of research 
activity employed—apart from the literature review 
and experimental plan and questionnaire design—
was based on a Likert style survey (30 staff 
participants) as well as in-depth interviews of involved 
participants (23 staff participants) in 10 selected 
SHCPs. Data obtained from SPSS [26] analysis of the 
Likert style questionnaire data identified constituent 
variables related to the existing parameters (i.e., the 
objects of the system) which required further study, 
and also the satisfaction levels of the participants with 
respect to the existing IWMs. NVivo qualitative 
software was used to analyze the in-depth interview 
transcripts obtained from the survey of ten SHCPs. As 
a result of this analysis (Research Activity Level 1) a 
refined parametric model of an IWMS has been 
proposed as shown in Figure 3. 
 
Referring to Figure 3, it will be observed that the 
IWMS model now has seven main functional 
parameters (compared to six previously) and forty-two 
constituent variables (compared to twenty-three 
earlier). ‘Medical waste handling equipment and 
products’ is an additional parameter which has three 
constituent variables, namely: (1) Personal Protective 
Equipment (PPE), (2) Collection and transportation 
products, and (3) Recycled products. This finding 
indicates that related issues arising from the use of 
these supporting tools, again, are very important to 
the design of an IWMS for SHCPs. However, this 
model may be further refined pending analysis of 
empirical data obtained from Research Activity Level 
2 as shown in Figure 2—for brevity, the results of this 
level of activity will be reported in a subsequent paper. 

Participants involved in this investigation were 
categorized into three main groups, namely: (G1) 
administrative staff and medical doctors, (G2) nurses 
and technicians, and (G3) unskilled staff. Participants 
G1 and G2 were usually involved in decision making 
to the management and control direction of IWMs in 
SHCPs. The latter group also represents a highly 
skilled group of people whose role is to execute waste 
control practices and procedures. Group G3 is 
responsible for carrying infectious waste containers 

from points of generation to storage areas and other 
assignments (e.g., security guards and gardeners). 
G3 generally acts in accordance with instructions from 
G1 and G2. As noted before, this paper is mainly 
concerned with evaluating staff responses to the use 
of waste handling products and equipment—selected 
experimental data from Research Activity Level 1 will 
be now briefly presented and discussed.  

SELECTED EXPERIMENTAL RESULTS 

Examples of quantitative and qualitative response 
data obtained (using SPSS and NVivo software 
analysis) from participants G1 to G3 are shown in 
Tables 1, 2, and 3, and in Figure 4, respectively, as 
shown progressively hereunder. The selected SHCPs 
are listed in the Appendix. 

The survey of participants was based on a Likert 
scale questionnaire which had nine levels ranging 
from the lowest, ‘Strongly dissatisfactory’ level, to the 
highest, ‘Strongly satisfactory’ labeled with the 
numerals 1 to 9 respectively. Table 1 below indicates 
the satisfaction levels of participant G1 and G2 on the 
noted IWMS parameters. It will be noted that G1 is 
generally satisfied with many of the system 
parameters listed except for Treatment and waste 
disposal methods, which is clearly a serious concern. 
On the other hand, G2 was concerned with two 
parameters, namely, Planning and design of IWMS 
and Medical waste handling equipment and products 
respectively (the means and standard deviations are 
shown in the Tables).  

Not surprisingly, participants in G1, administrative 
staff and medical doctors, usually have senior status 
in a hospital workplace community [27], and would 
normally be concerned with higher level functions and 
decisions in the system. In contrast, participants in G2 
are directly confronting the use of the waste disposal 
products and equipment, and may consult G1 in 
making decisions on policies and the purchasing 
IWMS products. In addition, participants in G3, who 
generally have low education and do not have many 
chances to change their career, appear very satisfied 
with all of the system parameters. However, the 
opinion of this group may be influenced by Thai 
culture which to be thoughtful of others is a very 
important value particularly within the Thai 
hierarchical environment. 

However, as shown in Table 2 below, when the 
responses to detailed questions about the parameter 
Medical waste handling equipment and products were 
analyzed, a different and more negative outcome may 
be observed. From this it appears that group G2 is 
concerned more about the issues raised by the 
detailed questions. 
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Table 1: Satisfaction levels and ranking of IWMS parameters, groups G1 and G2 

Participant G1           IWMS parameters Mean S.D. Satisfaction level Ranking 
(7) Cultural and social views  6.77 1.21 Satisfactory 1 
(3) Individual departmental procedures 
(2) Policies and administrative procedures 

6.71 
6.69 

0.96 
0.59 

Satisfactory  
Satisfactory 

2 
3 

(6) Medical waste handling equipment and products 6.69 0.94 Satisfactory 4 
(5) Monitoring and periodic review 6.68 0.84 Satisfactory 5 
(1) Planning and design of IWMS 6.53 1.08 Satisfactory 6 
(4) Treatment and waste disposal methods 5.92 1.33 Not sure to satisfactory 7 

Total satisfaction level 6.57 0.77 Satisfactory  

Participant G2     
(7) Cultural and social views  6.83 0.88 Satisfactory 1 
(4)Treatment and waste disposal methods 
(5) Monitoring and periodic review 

6.77 
6.77 

0.88 
1.39 

Satisfactory 
Satisfactory 

2 
3 

(3) Individual departmental procedures 6.73 0.65 Satisfactory 4 
(2) Policies and administration 6.73 1.07 Satisfactory 5 
(1) Planning and design of IWMS 
(6) Medical waste handling equipment and products 

6.32 
6.08 

1.20 
0.99 

Not sure to satisfactory 
Not sure to satisfactory 

6 
7 

Total satisfaction level 6.71 0.82 Satisfactory  

 
Table 2: Satisfaction levels of G2 on the parameter ‘Medical waste handling equipment and products’. 

Questions Mean S.D. Satisfaction Level  
(1) Common self-medication by patients in health-care establishment has often led 
to unsatisfactory treatment and disposal of infectious waste. 
(2) The possibility of patients gaining unauthorized access to the hazardous 
contents of recycled IW containers is increasing.   
(3) Patients or visitors will often be subjected to viewing the contents of recycled 
IW containers. 
(4) IW containers commonly mounted walls are still easily accessible and 
transportable.  
(5) Recycled Sharps containers often have an indicator to show how full they are. 
(6) Commonly used bags or containers are appropriately robust and leakage proof 
for their content. 
(7) Using recycled containers are suitable for your hospital in some situations. 
(8) The use of appropriate recycled containers is not much different, effectively, 
from using expensive standard containers. 
(9) You clearly understand how to handle infectious waste materials with recycled 
containers. 
(10) Recycled containers for handling infectious waste make you feel properly 
protected. 
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Not sure to satisfactory 

 
Not sure to satisfactory 

Satisfactory 
 

Satisfactory 
Not sure to satisfactory 

 
Not sure to satisfactory 

 
Not sure to satisfactory 

 

Total 6.08 0.99 Not sure to satisfactory 

 
Table 3: T-test of G1 participant responses related to training on IWMS parameters 

IWMS parameters Experienced or passed 
related training 

Number of 
Participants 

 Mean S.D. t p 

(1)Planning and design of IWMS Yes 7  6.51 0.98 -0.66 0.95 
No 3  6.57 1.56   

(2)Policies and administrative 
procedures 

Yes 7  6.87 0.56 1.62 0.14 
No 3  6.27 0.47   

(3)Individual departmental 
procedures 

Yes 7  6.93 0.92 1.12 0.30 
No 3  6.20 1.01   

(4)Treatment and waste disposal 
methods 

Yes 7  5.91 1.30 -0.20 0.99 
No 7  5.93 1.70   

(5)Monitoring and periodic review Yes 7  6.83 0.71 0.84 0.43 

No 3  6.33 1.21   
(6)Medical waste handling  
equipment and products 

Yes 7  7.06 0.82 2.29 0.05* 
No 3  5.83 0.60   

(7)Cultural and social views Yes 7  6.89 1.09 0.47 0.65 
No 3  6.48 1.70   
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Figure 4: Illustrating part of a refined model of a generalized IWMS  
(Showing parameters and their constituent variables in NVivo software format) 

 

 
 
APPENDIX: List of participating SHCPs in North-Eastern Thailand (Research Activity Level 1) 
 

Selected Provinces Hospitals-SHCPs Number of participants for in-
depth interviews 

Udonthanee Nonsaard Hospital 1 
Phasook Health Promoting Hospital 3 

Nakhonratchasrima Phratai Hospital 1 
Bualai Health Promoting Hospital 1 

Khon Kaen Khaosuankwang Hospital 1 
Namphong Hospital 2 

Ubon Ratchathanee Health Promoting Hospital District 7  7 
Muangsamsib Hospital 2 

Srisaket Kantrarom Hospital 3 
Amnatcharean Louamnat Hospital 2 

Total number of participants 23 

 
Hence, this indicates that improvements to this 
parameter are worth considering urgently. 
Interestingly, as suggested by responses to questions 
6 and 7, G2 participants believe that the use of 
substandard products (e.g., discarded material 
containers) is suitable for use in the SHCP context, 
probably because of economic reasons. Additionally, 
these findings indicate that there is scope for 
designing low-cost infectious waste handling 
equipment and products such as sharps containers.  

Another interesting finding, from statistical analysis of 
empirical data, concerns the effects of training (in 
infectious waste management) of G1 participants with 
respect to the system parameters shown in Figure 3 

and Table 3 above. Application of a T test to the 
attitudes of G1 participants, as reflected by their level 
of satisfaction with the system parameters, was not 
significant with respect to most of the listed 
parameters except for Medical waste handling 
equipment and products where training was found to 
be significant ( t = 2.29 at p value 0.05). Trained 
participants were more able to deal with the use of 
medical equipment and products (even if these were 
often substandard) and implement relevant hazard 
reduction procedures, as compared to those who had 
not been trained, which is understandable. This 
indicates the basic importance of education and 
training in infectious waste management in the 
operation of an IWMS in a SHCP.  
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However, these statistical results need to be 
interpreted cautiously due to the small number of 
participants involved in the statistical test. Figure 4, 
above, illustrates the use of Nvivo software in 
developing part of a refined model of an IWMS based 
on the in-depth interview of participants in this 
investigation.  

For brevity, the ‘Nodes’ in Figure 4 shows the main 
system parameters (i.e., parent nodes) and the 
constituent variables (children nodes). The second 
column indicates the number of ‘Sources’ (e.g., ‘6’ for 
the ‘Personal Protective Equipment’ variable which 
corresponds to the number of interview transcripts). 
The ‘References’ in the next column specify the 
frequency of key words or phrases mentioned in and 
coded from the interviews were related to each of the 
constituent variables. The main parameter ‘Medical 
waste handling equipment and products’ has three 
constituent variables, namely: (1) Personal Protective 
Equipment (PPE), (2) Collection and transportation 
products, and (3) Recycled containers (substandard 
products). Here, the variable observed with the 
highest frequency was ‘Collection and transportation 
products’ with a value of 31 (key words) mentioned 
from 7 sources (interview transcripts). The frequency 
of occurrence of terms related to the constituent 
variables give an approximate indication of their 
relative importance as perceived by the respective 
participants, and thus indicate areas of potential 
improvement to the IWMS. 

CONCLUDING REMARKS 
 
A literature survey of IWMs, with particular reference 
to the commonly used waste handling equipment and 
products, has been carried out and indicates that 
further research is worthwhile in this area. Gaining a 
better understanding of the interdependent 
relationships of parameters and constituent 
variables—with respect to a parametric model of an 
IWMS— is found useful when using a systems design 
approach to investigate infectious waste management 
in SHCPs. Two level of research activities have been 
employed in this study. In particular, Research Activity 
Level 1 is based on pragmatic multi-method research 
in which SPSS and NVivo analysis software have 
been used to analyze the empirical data. Participants 
involved in IWMs in SHCPs provided information 
which may be used to implement improvements. The 
parameter ‘medical waste handling equipment and 
products’ is important in the operation of an IWMS, 
along with other parameters which need to be studied 
in more detail. A refined parametric model of an 
IWMS has been proposed based on a Systems 
Design approach. This provides a more complete 
conception of the characteristics of an IWMS in terms 
of seven main parameters and forty-two constituent 
variables. A subsequent paper will report on the 
results of Research Activity Level 2. Further 
multidisciplinary research is desirable in order to 
arrive at a more complete and inclusive model of an 

IWMS suitable for small health care providers in 
North-eastern Thailand, mindful of cultural sensibilities 
in the Thai society. 
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ABSTRACT 

The overall aim of this paper is to outline the theoretical an experimental work involved in gaining important 
knowledge about the design and operation of specific infectious waste management systems. It reports on a 
design-based investigation of infectious waste management systems (IWMs) for small health care providers 
(SHCPs) in North Eastern (NE) Thailand with particular reference to the analysis of empirical results pertaining 
to the design of such systems. These results were obtained by surveying the views of groups of doctors, nurses 
and technical staff from ten SHCPs, along with a sample of related experts, spread across a representative area of 
the Isan region of Thailand. The literature search and theoretical framework underpinning this investigation has 
been published earlier by the authors [Niyompanitpatana & Bonollo, 2012]. Hence, only relevant informative 
elements will be outlined here. As will be shown, a novel parametric model of an infectious waste management 
system for SHCPs has been developed progressively, based on a systems design approach and a mixed-methods 
research design for obtaining and analyzing qualitative and quantitative empirical data. This proposed model of 
the IWMS comprises seven main parameters and forty-three respective constituent variables. It is found that this 
model provides a conceptual and practical framework of the main characteristics of the IWMs surveyed. It 
provides SHCPs in the noted context with a systematic operational tool for evaluating and improving their 
respective IWMs; it also has potential for deployment in other related situations subject to further research. 

Key words: systems design, infectious waste, infectious waste management systems, mixed 
methods research design, qualitative and quantitative analysis tools, small health care 
providers  

INTRODUCTION  

In previous work, the authors carried out a detailed survey of the literature on the nature, 
volume and handling of infectious waste by health care providers in Thailand across a wide 
range of private and Government and International agencies. The basic characteristics of 
infectious waste management systems were also modeled initially by carrying out a thematic 
analysis of the literature by means of NVivo qualitative analysis software [Niyompanitpatana 
& Bonollo, 2012]. However, it became clear that this initial model was not sufficiently 
comprehensive and inclusive and, thus, had to be refined and validated by means of an 
empirical investigation based on the views of SHCP stakeholders, namely, doctors, nurses and 
technical staff involved in waste handling and management.  

In brief, it was found from the literature that infectious waste management systems in NE 
Thailand are not well developed from both a design and procedural point of view [Department 
of Health, 2006; Wiriwutikorn, 2009]. There are apparently few international or regional 
initiatives in place to support the operation and development of IWMs for SHCPs 
[Visvanathan & Adhikari, 2006]. In addition, there is widespread use of inappropriate 
products and equipment for handling infectious waste, which are known as substandard 
equipment or recycled containers (e.g., discarded plastic containers used for collecting sharps 
infectious waste) [Eberle, et al, 2009]. Although some recommendations on the management 
and handling of infectious waste are being applied in SHCPs, no related empirical studies has 
been detected in the literature for SHCPs in NE Thailand. Hence, further research was seen to 
be urgently required and worthwhile. 
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An operational parametric model of an IWMS has been developed by the writers as will be 
explained further below. This model is based on pragmatic, mixed-methods research in which 
SPSS and NVivo analysis software have been used to analyze empirical data obtained from a 
detailed survey of ten small health care providers in North East Thailand. This model 
provides a more complete conception of the characteristic of an IWMS in terms of seven main 
parameters and forty-two constituent variables (for more information see Niyompanitpatana 
& Bonollo, 2012). The research methods and noted empirical investigation will now be 
described in more detail. 

 
RESEARCH METHODS  

Two phases of empirical research activity have been completed and named research Activity 
Level 1 and research Activity level 2, respectively. As explained further hereunder, these 
research activities have been supported through a combination of a pragmatic approach, a 
mixed-methods research design and associated aspects of grounded theory. The mixed-
methods research design (also referred to as a “triangulation design” or a “concurrent mixed-
methods procedure” [Cresswell, 2009]) has been used to add validity to the experimental 
results. The application of these methods has led to the progressive formulation of a novel 
parametric model of an IWMS. A final parametric model of an IWMS is proposed below as 
informed by these empirical results.  

Modeling an Infectious Waste Management System 

In general, a system is a generic term which is open to a number of interpretations in a design 
context, such as a descriptive classification or taxonomy of activities and related information. 
A systems design approach can be used to investigate and gain a better understanding of the 
main parameters—and their interconnected constituent variables—of a small health care 
system [Kendall & Kendall, 1988; Klimek & Bonollo, 2011; Bonollo, 2010]. In this study, the 
participants in the system included medical doctors, infection control nurses, and day-to-day 
officers (including the health care provider management teams) who were very interested in 
gaining a clearer understanding of the objects (or parameters) of their infectious waste 
management systems with a view to implementing possible organizational and operational 
improvements.  

Selection of Participants 

The total number of participants involved in research Activity Level 1 was 30 participants (for 
Likert style questionnaire surveys), while 23 participants were involved in answering semi-
structured, open-ended interview questions. In the case of research Activity Level 2, one small 
community hospital was selected because the hospital administrators are very keen to improve 
their IWMS. This hospital was selected as a follow up study in order to support the validity of 
the data obtained from the ten hospitals previously investigated. Here, four participants—one 
member of the Infection Control Team (who was also involved in research Activity Level 1), 
and three university experts in infectious waste management (two environmental consultants 
and one medical nurse)—were selected for semi-structured, open-ended interviews. The 
purpose here was to obtain an independent evaluation of the proposed parametric IWMS 
model developed from research Activity Level 1. To proceed further, all the participants 
involved in this investigation were categorized into three groups, as follows: Administrative 
staff and medical doctors (G1), Nurses and technicians (G2), and Unskilled-staff (G3). 
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SELECTED EXPERIMENTAL RESULTS 

Examples of qualitative data analyses (using NVivo analysis software) obtained from research 
Activity Level 1 for participant G1 and G2, followed by the triangulation comparison and 
quantitative data analyses from the research Activity Level 2, are shown progressively 
hereunder. As will be explained, the model of an IWMS shown in Figure 1, consisting of 
seven parameters and forty-three constituent variables, and represents a substantial refinement 
of the noted initial model obtained from a thematic analysis of the literature. For brevity, only 
the parameter, Planning and Design of an IWMS is described in detail hereunder. Empirical 
data for the other parameters were analyzed in a similar manner [Niyompanitpatana & 
Bonollo, 2013]. 

Qualitative Data Analyses 
 
IWMS Model Parameter: Planning and design of an IWMS—research Activity Level 1 
For this parameter, data obtained were obtained from ten SHCPs and comprised 14 interviews 
(over 23 participants from groups G1 and G2 who were involved in the planning and 
development of IWMs). The recommended coding steps used to identify the main themes (or 
parameters) that emerge from interview data are: (1) identify the main themes, in this case the 
parameters and respective constituent variables of IWMS; (2) assign codes to the main 
themes; (3) classify responses under the main themes, and (4) integrate themes and responses 
into the text of the research report [Kumar, 2011; King & Horrocks, 2010]. This approach has 
been used by the authors to develop themes and the thematic structures which have been 
subsequently applied to inform a comprehensive model of an IWMS—which may also be 
used to highlight potential improvements to the existing systems for the information of the 
stakeholders, i.e., primarily groups G1 and G2.  
 

 
Figure 1: Listing the main parameters of an IWMS (NVivo software format), with details for 

the parameter Planning and design of an IWMS (data from 10 hospitals; 23 participants) 
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By way of explanation, Figure 1, above, provides a sample extracted from the qualitative 
analyses that summarizes all of the NVivo software analysis outputs. The parent nodes in 
Figure 1 (e.g., Planning and design of an IWMS) represent the main system parameters of the 
IWMS, and the children nodes (e.g., organizational goals) represent the respective 
constituent variables. This figure shows the seven main functional parameters detected in this 
inquiry of IWMs, namely; (1) Planning and design of an IWMS, (2) Policies and 
administrative procedures, (3) Individual departmental procedures, (4) Medical waste 
treatment and disposal methods, (5) Monitoring and periodic review, (6) Medical waste 
handling equipment and products, and (7) Cultural and social views.  

Observe also from this figure that the first parameter Planning and design of an IWMS 
includes seven important constituent variables, namely; (1) Organizational goals, (2) Key 
Performance Indicators (KPIs), (3) Public hearing and consultations, (4) General 
information and health care requirements, (5) Cost analysis, (6) Areas coverage, and (7) 
Human resources and staff rotation plan. As shown for the variable (7) Human resources and 
staff rotation plan, participant responses were also categorized as Positive, or Negative—
these two attitudes perceived by respondents indicated areas of potential improvements across 
all the noted parameters for the benefit of the participants.  

It will be seen that for Planning and design of an IWMS, the variable Organizational goals 
received 84 references from 14 sources indicating that the respondents viewed this variable as 
important to the system. Relatedly, the Human resources and staff rotation plan received 38 
references of which 30 were negative, thus implying concerns by the participants with respect 
to this constituent variable. The number of sources in this figure indicate the number of 
interview transcripts actually obtained while the number of coded references denote how 
many times (i.e., the frequency) that respondents referred to a particular constituent variable. 
In this type of qualitative analysis, frequency may be interpreted as indicating the 
approximate, relative importance of a variable in the perception of the respondents, although 
this also needs to be cross referenced to corresponding quantitative analysis results as a check 
on validity.  

The other six parameters listed in Figure 1 above were updated progressively in a similar 
fashion. A summary of coding references for the Planning and design of an IWMS parameter 
is given in Figure 2 overleaf. This figure shows that the respondents in the ten SHCPs 
surveyed appear to be concerned with their existing IWMs. Thus, subject to the triangulation 
comparison discussed later with the quantitative analysis results, it is found that these results 
suggest that the parametric model of an IWMS being developed is sensitive to the concerns of 
the respondents, and that potential improvements to the constituent variables of this parameter 
may be worth considering.  
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Figure 2: Participant response patterns (coding references)—as extracted from Figure 1 for 

the Planning and design an IWMS parameter (Panels B and C are % values) 
 
Panel A in Figure 2, above, shows the total frequency of the references for the respective 
constituent variables of this parameter. At first glance, this appears to indicate the relative 
importance or priority, in the perception of the participants, of the respective constituent 
variables, and this is a reasonable assumption. However, when the positive and negative 
references are separated out, as in Panels B and C, and expressed as percentages of the total 
frequency for a particular constituent variable, the relative ranking of the coding references 
changes noticeably in relation to the total frequency of the coded references. This does not 
necessarily mean that the relative importance of the variables has changed; rather it indicates 
more clearly the level of satisfaction or dissatisfaction with that particular variable. These 
negative coding references (Panel C) highlight the relative concerns of the participants with 
respect to the noted variables and, hence, indicate possible areas for improvements.. 
 
Triangulation Analysis of Quantitative and Qualitative Results 
 
IWMS Model Parameter: Planning and design of an IWMS—research Activity Level 1 
The results of a cross comparison of the quantitative and qualitative empirical results are 
tabulated in Table 1 below. For comparison purposes, the qualitative analysis results listed 
earlier in Figure 1 and Figure 2 have been included in this table alongside the quantitative 
analysis results for the three groups. In summary, the qualitative analysis results listed 
generally agree with the quantitative results, mindful of the expectations of a triangulation 
comparison in support of validity. These results have been ranked with respect to the highest 
qualitative, negative percentage response, beginning with 78.9% for Human resources and 
staff rotation and down to 41.7% for Organizational goals, mindful of the overall ranking 
shown earlier in Figure 2, Panel A. The next three columns, under the quantitative analysis 
heading with particular reference to groups G1,G2, and G3 show the instances in which 
relatively low mean values (on the Likert scale survey) were found for the respective 
constituent variables—these instances have been signified with an “X”. It will be noticed that 
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the “X” quantitative results line up reasonably well with the qualitative instances where high 
negative coding references were found in the qualitative analyses, hence, supporting the use 
of the mixed methods research strategy used in this investigation.  

Table 1: Cross comparison—Quantitative and Qualitative analysis results 

Parameter: Planning and design of an IWMS 

Constituent variables 
Additional 
constituent 
variables 

Qualitative analysis group G1 and G2 Quantitative analysis 

NVivo coding references SPSS 

Total Positive Negative G1 G2 G3 
Human resources and 
staff rotation plan 

 38 8 (21.1%) 30 (78.9%) - X X 

Cost analysis  75 26 (34.7%) 49 (65.3%) - - - 
Areas coverage  52 20 (38.5%) 32 (61.5%) X X - 
Public hearing and 
consultations 

 18 7 (38.9%) 11 (61.1%) X X - 

General information 
and health care 
requirements 

 
64 25 (39.1%) 39 (60.9%) X X - 

Key Performance 
Indicators (KPIs) 

 71 30 (42.3%) 41 (57.7%) X X - 

Organizational goals  84 49 (58.3%) 35 (41.7%) - - - 

 
This suggests that, for the model parameter Planning and design of an IWMS, the related 
constituent variables—namely, Human resources and staff rotation plan, Cost analysis, Areas 
coverage, Public hearing and consultations, General information and health care 
requirements, and Key Performance Indicators (KPIs)—reflect a possible priority for 
implementing improvements to these variables. The qualitative analyses of the empirical data 
pertaining to the other six model parameters, although not presented here, were documented 
in keeping with the format for parameter Planning and design of an IWMS.  

Qualitative Data Analyses—Activity Level 2 
This involved a qualitative study, based on semi-structured, open-ended interviews that 
referred to the features of the proposed model of an IWMS noted above—for the purpose of 
identifying important concerns and recommendations of selected experts as applied to the 
proposed model of an IWMS. These experts were first briefed on the purpose of the research 
and provided with details of the proposed model.  
 
The response data for the four noted persons have been analyzed together based on an 
analysis of the themes shown in Figure 3 below. 
Three main response themes have been identified, namely; (1) the overall views (of 
participants) with respect to the proposed model of an IWMS, (2) the parameters and 
constituent variables that SHCPs should focus on?, and (3) what additional parameters and 
constituent variables could be included in the proposed generic model of an IWMS? 
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Figure 3: Listing the responses of related experts on the parametric model of an IWMS 

(NVivo software format) 
 

 

Referring to Figure 3, for the first theme only, notice that there are four positive coding 
references from three sources (i.e., the three experts). With reference to the second theme, i.e., 
the parameters and constituent variables that SHCPs should focus on, the responses (but, for 
brevity, not shown in Figure 3 due to limiting of the number of NVivo window panels) it was 
found that there was no particular concern at level of the main parameters. However, at the 
constituent variables level the respondents indicated that SHCPs should focus attention on the 
18 important variables (out of the total of 43 variables) that had drawn a high number of 
negative references as noted earlier. Hence, these responses are found to be similar to the 
qualitative negative coding references noted before for variables in research Activity Level 1. 
Interestingly, this suggests that the experts were especially aware of shortcomings in and the 
need for improvement in these variables. In the opinions of these experts, it also reflects the 
relative importance or priority of potential action with respect to these variables. 

Finally, with respect to the third theme in Figure 3, that is, what additional parameters and 
constituent variables could be included in the proposed generic model of an IWMS?, one 
expert (an Associate professor in environmental science) emphasized that, Health Impact 
Assessment (HIA), as relevant to the proposed variable Risk assessment, was very important 
and should be included as an additional constituent variable for the model of IWMS. This, 
again, reinforces the validity of the proposed IWMS model. Hence, as supported by the 
positive responses of these experts, and apart from this amendment, the proposed parametric 
model of an IWMS was substantially confirmed. This proposed model of an IWMS for small 
health care providers in the noted context is shown in Figure 4 hereunder. 
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Figure 4: Proposed parametric model of an IWMS, based on the theoretical and empirical 
results described in this paper.  
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Proposed Parametric Model of an IWMS 
The model on of an IWMS proposed by the authors is depicted in Figure 4, taking into 
account the qualitative and quantitative analyses of the empirical data described above. This 
illustrates all of the parameters and respective constituent variables detected in this 
investigation. In sum, it has seven important parameters and 43 constituent variables. These 
parameters are: (1) Planning and design of an IWMS, (2) Policies and administrative 
procedures, (3) Individual departmental procedures, (4) Medical waste treatment and 
disposal methods, (5) Monitoring and periodic review, (6) Medical waste handling equipment 
and products, and (7) Cultural and social views.  

The circled values in Figure 4 represent the additional constituent variables identified 
progressively during the course of this investigation. This model of an IWMS provides a more 
complete conceptual framework of the characteristics of the IWMs investigated, mindful of 
the usual constraints and boundaries applying in this kind of research. As before, the 
constituent variables shown in Red represent variables which drew a high percentage of 
negative coding references (i.e., over 50% and also concerned by the noted experts) in the 
qualitative empirical investigations.  

(5) CONCLUDING REMARKSS 

The overall purpose of this research was to investigate and further develop the design of 
IWMs appropriate for SHCPs in NE Thailand. The literature relevant to the design of IWMs 
survey has shown that further research is needed especially for SHCPs. The proposed model 
provides the basis of an operational framework, or tool, for use by the SHCPs investigated in 
NE Thailand. That is, it can be used as a checklist to systematically evaluate and make 
improvements to existing infectious waste management systems. The respondents in the noted 
providers, and the noted experts, have identified which parameters and related constituent 
variables need to be further investigated mindful of implementing improvements. Although 
these observations regarding potential improvements apply generally over the ten SHCPs 
surveyed, they do not apply to any one hospital in particular. Understandably, it is largely up 
to the management of the individual SHCPs to consider further research in this area.  

However, it is realized that this proposed model of an IWMS, although reasonably 
comprehensive, is not necessarily fully inclusive of many other SHCPs in NE Thailand. 
Future research is required to identify additional parameters and constituent variables not 
included above, and to provide related specific operational plans and checklists for individual 
providers. On a wider scale, more collaborative research is required with relevant MoPH 
Governmental Officers to investigate IWMs on a wider national scale. Cultural and social 
norms may also be important elements to be researched in IWMS, [Burnard & Gill, 2008; 
Coombs, 2004; Nisbett, 2003], although their effects may be difficult to prove without further 
specific socially-oriented research. It is reasonable to assume that any design studies of IWMs 
need to sensitive to the possible cultural and social differences since the collective efforts of 
all parties are what will probably make an infectious waste management system effective in 
the long run. 

The authors gratefully acknowledge the most helpful collaboration of all the Senior Officers, 
Doctors, Nurses and Technical Staff and other participants in the small Health Care 
establishments involved in this investigation. 
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APPENDIX F 

The three components of this appendix are listed below. The two design concepts for a sharps 
infectious waste container (item F-1), and the infectious waste management system checklist 
(item F-2) are given overleaf. The survey picture showing the commonly used infectious 
waste handling products and equipment and system procedures is given in attached DVD. 

F-1: Design concepts for a sharps infectious waste container 
F-2: Infectious waste management system (IWMS) checklist 
F-3: A sample of photographs of existing infectious waste handling products and equipment 
(and practices) as detected in the noted ten SHCPs.  
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DESIGN CONCEPTS FOR A SHARPS INFECTIOUS WASTE CONTAINER 
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INFECTIOUS WASTE MANAGEMENT SYSTEM (IWMS) CHECKLIST      
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APPENDIX G 

Descriptions of Parameters and Constituent Variables for a Proposed IWMS—as informed 
from the findings of the Literature Survey and Task Clarification are given in this appendix. 
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DESCRIPTIONS OF PARAMETERS AND CONSTITUENT VARIABLES 

Parameter 1: Planning and design of an IWMS 

This parameter focuses on the planning and design functions of an IWMS for SHCPs. Usually 

an interdisciplinary team (e.g., an Infection Control Committee) has to consider all conditions 

(internal and external) effecting to entire design and operation of a system.  

Constituent variables: 

Organizational goals: This variable relates to how the SHCPs intend to achieve their mission 

or objectives mindful of their restricted conditions and suitability. These goals will then guide 

the IWMs of the providers through their policies and operational procedures. 

Key Performance Indicators (KPIs): This variable provides measurable targets and 

performance indicators related to the organizational goals. 

Public hearing and consultations: This variable presents opportunity for the local community 

to be informed about the operations of the SHCP in terms of infection control procedures.  

General information and health care requirements: This variable covers important aspects 

related to the status phase mentioned earlier. This variable covers hospital infectious waste 

management surveys and requirements, and the budgetary and available human resources that 

need to be included in planning an IWMS. 

Cost analysis: An appropriate cost analysis can be provided from specific data relevant to the 

health care activities (i.e., size, services offered and average bed occupancy) as well as the 

hospital budget allocated to the IWMS.  

Areas coverage: This provides a clear definition of geographical areas related to the IWMS 

operations, including areas inside and outside the hospital premises as well as the operations 

assigned to waste transportation and disposal companies (such as the waste transportation 

routes from the hospital to the final disposal site). 

Human resources and staff rotation plan: An adequate number of involved staff is a crucial 

aspect of IWMS effectiveness. This is also includes the need for rotation plans for supporting 

staff such as infectious waste handlers and officers operating waste water treatment systems 

and incinerators.  

 

Parameter 2: Policies and administrative procedures 

The organizational policies should be consistent with the hospital goals and ensure that the 

purposes of the IWMS are clear to all hospital staff including how the policies comply with 

all IWM regulations. 

Constituent variables: 

Definition of responsible persons: The proper management of IWMS depends on clear 

description of administration and line management responsibilities. Responsibilities and codes 

of practices for all personnel in all related activities should be clearly defined.  
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Infectious waste (IW) materials: Definitions of infectious waste materials directly impact on 

the categorization and estimate of the amount of the waste, and also increase the costs of 

waste management. A greater clarity about the classification of infectious and other medical 

wastes will eliminate confusion over the proper treatment of these wastes. 

Communication with outside bodies: In term of this thesis, ‘Communication with outside 

bodies’ aims to show how the IWMS of the hospital is professionally operated in order to 

receive accreditation or cooperation from outside authoritative organizations such as HA. 

Infectious waste management (IWM) documents: Properly developed documents should be 

available to all involved participants. The documents will include identification of responsible 

persons, definition of infectious waste materials, and descriptions of standard operating 

procedures for infectious waste handling. 

 

Purchasing of IWM products and equipment: It is important for the IC and related personnel 

to be able to select appropriate infectious waste handling products and equipment, consistent 

with operating procedures, staff skills budgetary constraints.  

 

Making decisions on operating procedures: All operating procedures should be specified in 

relation to departmental responsibilities and requirements and established through a 

consultation process under the supervision of the IC.  

 

Incentives and implementation: Incentives in SHCPs aim to encourage general IWMs 

practices and assist an improving morale. Different kinds can be employed for the benefit of 

staff.  

 

List of registered waste disposal companies (municipality): The list of authorized disposal 

companies, approved by a Government public sector organization, should be available to all 

SHCPs in a given convenient area.  

 

Clear definitions of penalties: Importantly, definition of penalties, or counseling services, for 

waste handling staff and the private firms assigned to SHCPs should be clearly defined. 

 

Parameter 3: Individual departmental procedures 

This parameter covers detailed information on how infectious waste items should be handled 

in each department, and all departments should have specific procedures identifying relevant 

departmental jobs and tasks.  

 

Constituent variables: 

Departmental discussion: The IWMS operational procedures at a departmental level should 

be arrived at by consultation with the departmental director, colleagues and the IC. 

Segregation and packing: Segregation is an important waste handling process which affects 

the amount and type of waste treatment required. Different types of infectious waste must be 
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segregated into specific containers (or packages) due to the particular treatment methods, 

particularly sharps and non-sharps waste. 

Transportation (inside): Transportation inside the hospital premises is based on timetables 

and infectious waste collection points. Estimation of the expenditures will normally be based 

on the numbers of personnel involved and the tools required. A clear outline is required of the 

waste collection and transportation structure in the SHCP. 

 

Storage area: Storage area locations with restricted (or unrestricted) access to unauthorized 

persons are used for the collection of infectious waste. The main storage of infectious waste 

should be located at or near the treatment site or at easy loading points in the case of the waste 

having to be transported off-site. 

 

Training programs and education: Related training programs (general) are an essential 

requirement for all employees involved in IWMs. Health care facilities should provide 

training programs appropriate to the defined responsibilities of employees or type of work 

(e.g., laboratories, nursing, environmental services) as well as for public education. 

 

Standard operating procedures: Step by step instructions (SOP) aim to achieve uniformity in 

the related practical processes of an IWMS. Documented standard operating procedures 

should be provided for new staff.  
 

Contingency procedures: Provide general guidelines for staff to deal with specific emergency 

situations (i.e., infectious waste spillages) that may happen within IWMs.  

 

Parameter 4: Medical waste treatment and disposal methods 

Hospital administrators and IC have to decide what sustainable infectious waste treatment and 

disposal methods are the most suitable for their situation.  

 

Constituent variables: 

Waste disposal and transportation companies (municipality): The trend of using private 

contractors or sub-contractor (or municipality) for transport and disposal of infectious waste 

from hospitals in Thailand has been increasing. However, in general, there is no apparent 

systematic evaluation of the performance of private contractors and the tracking of waste 

although this is a responsibility of the hospitals concerned. 

 

Waste treatment and disposal within the hospital: There are apparently no uniform technical 

definitions for the effective treatment and disposal of waste within hospitals. Infectious waste 

should be be classified into sharp and non-sharp types. Preliminary treatment methods such as 

steam sterilization or chemical disinfectant should be used to minimize potential risk of 

infectious agents.  
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Waste water treatment system: This variable is an important part of an IMWS in SHCPs. 

Draining of the central infectious and other sub-storage waste sites is normally connected to 

the water treatment pits. However, some hospitals do not have this system and the infectious 

waste liquid is treated in a normal septic tanks. The collection and analysis of waste water 

treated samples, and the interpretation of results is carried out sometimes. This system is 

operated by the noted supporting staff under the control of public health officers. 

 

Transporting vehicles and waste transportation (outside): Several considerations including 

distance, quantity of the waste, transporting vehicles and operating cost of waste disposal 

must be analyzed by the IC. This may be operated by the hospitals themselves or by selected 

outsourcing. 

 

Pollution control technology: This variable focuses mainly on the incineration process which 

is the main method of destroying hazardous of infectious waste aimed at protecting both 

humans and the environment (especially nearby communities). Air pollution due to emission 

of hazardous gases by incinerator has compelled the IC of many SHCPs to be seriously 

concerned about infectious waste pollution control and the dangerous diseases transmitted 

through current disposal technologies.  

 

Parameter 5: Monitoring and periodic review 

The purpose of this monitoring parameter is to establish systematic evaluation of IWMs and 

the related operational procedures and to ensure that IWMs of the SHCPs comply with all 

regulations. 

 

Constituent variables: 

Risk assessment (including Health Impact Assessment, HIA): Risk assessment is the 

commonly used process of identifying and evaluating the risks associated with the operations 

and activities of an IWMS.  

Infection Control Team regularly meeting: The IC is the directly responsible panel for the 

infection control program of a hospital including duties related to an IWMS. This team 

includes representatives from different departments and disciplines that coordinate day-to-day 

operations and monitor all relevant IWMS activities. The team has the opportunity to be well 

informed about issues related to an IWMS within a hospital and is well-placed to find and 

implement suitable infectious waste management solutions. 

 

Training programs and education (2): This constituent variable concerns additional training 

programs for staff that need a refresher course resulting from outcomes of the monitoring and 

reporting system provided by the IC. 

 

Observation Team and reporting system: This is a sub-committee under the IC responsible for 

observation processes on IWMS operations in order to make records and then report back to 

the IC. 
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Environmental assessment (in-outside): This is an assessment of the possible positive or 

negative impacts that SHCPs may have on environmental, social and economic aspects.  

 

Information and communication system: A basic requirement of an information and 

communication system is to ensure that all participants involved can receive current 

information so as to enhance and support the quality of IWMS practical procedures. 

 

Parameter 6: Medical waste handling equipment and products 

IWMS equipment and waste handling products are used as primary protection from any 

infectious agents. This equipment has two specific functional usages, namely; personal 

protecting equipment (PPE), and collecting and transporting products including recycled 

products (substandard products). 

Constituent variable: 

Personal Protective Equipment (PPE): This provides prevention from injuries and exposure 

from potential infectious agents. It includes gloves, protective eyewear, masks and respirators, 

aprons, gowns, boots and shoe covers, ear plugs and hair caps.  

 

Collection and transportation products: These products and equipment are required for 

correctly managing infectious waste handling in SHCPs and are commonly used at from the 

beginning point of waste generation through to the central storage of infectious waste.  

Recycled products (substandard products): Substandard products mean recycled materials 

(e.g. glass and plastic bottles, plastic boxes, and various cans) that are available and 

commonly used as part of the system operational procedures in SHCPs. 

 

Parameter 7: Cultural and social views 

The cultural and social views of professionals (i.e. doctors, nurses, and supporting staff) and 

other related issues may have an influence to the design of the suitable IWMs, particularly in 

the context of the Thai hierarchical relationships in hospital workplace communities. 

Constituent variables: 

Head of the department (administrative staff) and leadership skills: Leadership skills of the 

hospital leader (administrators) and or directors of the departments are a crucial part of IWMs 

that inspire good spirits, loyalty, and collegiality among workers involved in the system.  

Interrelationships in workplace community: Unique interpersonal relationships in SHCPs 

workplaces directly affect the working performance of staff. These relationships can be both 

positive, but may also have the potential to become negative especially in the context of Thai 

culture. 

 

Planting positive attitudes and awareness: This variable is primarily the responsibility of 

SHCPs administrators and IC members as reflected in their leadership skills and teamwork. 
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Conflict management: The aim here is to enhance learning, collaboration and group outcomes 

by limiting the negative aspects of conflicts within IWMs. Conflict management within a 

system may be under the control of the IC or other related administrative groups entrusted 

with this responsibility 

 

Social opportunity arrangement: SHCPs have generally provided suitable opportunities for all 

levels of workers to voice their opinions that may add positive outcomes to IWMs. Several 

channels may be used to achieve this such as suggestion boxes, seminars and talking directly 

to the director of a department. 

 

Career development plan for supporting staff: There are significant differences in financial 

status between doctors and lower-level staff in SHCPs, particularly supporting staff that does 

not have many opportunities for career development or pensions after retirement. Career 

development plans should be implemented mindful of the financial constraints imposed on 

small hospitals. 
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