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Chapter |

Introduction

1.1 Rational and statement of the problem
1.1.1 Important of governance for health data standards

Health information system plays the crucial role in the health system. The
world health organization defines health information system as one of the six
building blocks to strengthen health system [1]. Health information technology
enhances to increase quality, efficiency, and safety of healthcare [2]. In addition,
electronic health care information exchange and interoperability can reduce the cost
of care [3]. Health data standards are important for health information exchange and
interoperability. Health data standards help to support the medical diagnosis and
treatment, reduce medical error and increase the efficient of the healthcare [4].
Successful information exchange through health data standards does not require
only existence physical technical connection between system but also need the
effective governance system for development and maintenance [5]. In the advanced
countries for health data standard, the governance system for national health data
standards includes medicines terminology was set and the mechanism of work which
composing of the process of work and the role of stakeholders was identified in
details. New Zealand, Canada, and the United States are the examples of the
countries which establish the governance system for development and maintenance
of national health data standards [4, 6, 7].

New Zealand has established Health Information Standards Organization to
support and promote the development, understanding, and use for health data
standards to improve the national health system [6]. In addition, the mechanism for
development and maintenance of health data standards has been set to ensuring
that the health data standards are developed with a coordinated and consistent
approach. The mechanism for development and maintenance composes of five
main stages. Stage 1, the standard requirement will be identified; then, proposal and

plan will be set. Stage 2, drafted standard will be developed and will be evaluated



for adjustment. Stage 3, drafted standard will be passed the process of public
consultation. Stage 4, full standard will be approved and implemented. Stage 5, the
standard will be scheduled review and maintained. The processes of work and
responsible organization have been clearly identified in all stage of mechanism for
development and maintenance [8].

Canada and the United States have established the organization to integrate
eHealth with national health systems. In order to develop health data standards for
health information interoperability, the coordinated network and the committee
composing of all stakeholders have been set within this organization. In Canada,
Standard Collaborative was established within the Canadian Health Infoway to
establish, and provide services to stakeholders for support and maintain health data
standards. Role and responsibility of the relevant department for developing and
maintaining health data standards have been identified. In addition, the processes
for developing and maintaining health data standards are set and plan for reviewing
standards are set to update these health data standards [4]. In the United States,
National library of medicine (NLM) within Department of Health and Human Services
is the central body responsible for supporting the development of health data
standards and health data terminology standards, and accelerate adoption of health
data standards in health information exchange. An important duty is coordination to
develop mappings and promotes harmonization between health data standards and
health data standard terminologies [7].

The countries advanced for health information system development give
precedence to governance for development and maintenance of health data
standards within their countries to facilitate the use of health data standards for
interoperability. Successful governance of health data standards development and
maintenance enhance and accelerate the adoption and implementation of health

information exchange and interoperability.



1.1.2 Situation of governance for development and maintenance of medicines

terminology in Thailand

Drug information is one of the important information for eHealth, and
medicines terminology is needed for eHealth interoperability. According to the study
of Kijsanayothin and his colleagues (2010), Thailand did not setup the governing body
to provide the vision, policy, and develop the mechanism for development and
maintenance health data standards [9, 10]. There are many standard drug coding
systems have been developed in Thailand, such as Thai food and drug
administration’s drug registration coding system, twenty-four digits drug coding
system, GS1 system, hospital working codes, and so forth. Each standard drug code
has been used for the specific purpose but they cannot communicate between each
other system[11].

At present, Thailand does not have a well-designed governance system for
developing and maintenance national health data standards including medicines
terminology. Organizations which facilitate and support the adoption of medicines
terminology to be used within national health information systems is also not
present. In addition, the mechanism for development and maintenance of national
medicines terminology which is accepted from every stakeholder has not been setup
as other countries advancing in health information technology system [12]. This leads
to the problem in managing of national terminology standards and drug standard
code which can be seen from the problem in the governance of maintaining the 24
digits drug coding system.

In 2010, Ministry of Public Health announced that the 24 digits drug codes
would be used as the drug standard code for drug information exchange in health
care system [12]. Several organizations within the Ministry of Public Health are
responsible for generating standards drug code and the announcement of the codes.
The process is supposed to be the standard drug codes maintaining system of the 24
digits drug codes. When there is a new registered drug, Thai Food and Drug
Administration (Thai-FDA) will create drug registration code and sends drug

information to Bureau of Health Administration to generate the 24 digits drug code.



These drug codes will be sent to Bureau of Policy and Strategy for announcement
and sent to the relevant organizations for mapping codes to existing working codes in
the organization information systems, such as hospital, Government Pharmaceutical
Organization(GPO), the Comptroller General’s department, and etc [13]. Although
the processes and responsible organization were set, there is no main organization to
defining policy and plan for development and maintenance, no process for review
and improve standard code, and no coordination body for connection with other
standard code systems. This leads to the problems in updating standard, mapping
with other standard code, and not cover 5-10% of drug use in big hospitals [11].

In 2012, Thai government realized the problems of existing drug standard
code and the governance system which cannot use for drug information exchange in
medical care and reimbursement. The government launched the policy to develop
new national medicines terminology for Thai healthcare systems especially for three
health insurances schemes reimbursement system, and develop the governance
mechanism for development and maintenance of national medicines terminology
[11].  Although Thai medicines terminology has been developed in 2012, the
governance system for development and maintenance of national medicines
terminology has not been developed.

This study aims to develop the governance model for health data standard
by using medicines terminology governance as a case study. The study aims to
develop the governance model which is accountable for the needs of relevant
stakeholders in Thailand. Participatory design methodology is used in this study. The
study divides into 4 stages. Stage 1, the governance systems for standard and
terminology in the countries advancing in health information system development
are reviewed. Stage 2, current situation of the governance system for drug code and
medicines terminology in Thailand is explored. Stage 3, the results from other
countries and current situation of Thailand are analyzed and generated the
prototype. The prototype is evaluated by the expert, and the final governance
model for medicines terminology is concluded. This model will be useful for set up
the governance system for medicines terminology in Thailand and can be applied for

other clinical terminology and health data standard.



1.2. Research Questions

1)

What is the governance model for national health data standards and
medicines terminology in the countries advanced in health data
standards?

What is the current situation of the governance for drug standard code
and medicines terminology in Thailand?

What is the appropriate governance model for medicines terminology in

Thailand?

1.3. Objectives of the study

1)

3)

To review the national health data standard and medicines terminology
governance model in countries advanced in health data standard

To explore the current situation of governance for drug standard code
and medicines terminology in Thailand

To develop the governance model for medicines terminology in Thailand

1.4. Scope of the study

Design the medicines terminology governance model for medication and

reimbursement.



1.5. Conceptual framework
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Figure 1 Conceptual framework [14-16]

(Applied from the concept of system design, S& framework of ONC and WHO’s

eHealth development model)

The conceptual framework in figure 1 is applied from the concept of system
design, S&N framework of ONC and WHO’s eHealth development model (details are
reviewed in chapter Il). This research will develop the governance model showing the
structure, role, and co-operate procedures of stakeholders which are necessary to
develop, implement, maintain, and provide services and tools to enables the using
of medicines terminology for drug information exchange.

The conceptual framework for developing the governance model will
compose of three main components which applied from S& framework, such as
foundations, processes, and services and tools [14]. The medicines terminology
governance requires the foundations including policy, collaborative structure, and
funding resource which are applied from the foundation in WHO’s eHealth
development model. The processes for medicines terminology governance include
development, implementation, and maintenance [15]. The model has to show the

main responsible organization for providing necessary services and tools which are



applied from S&I framework [14]. Eight principles of good governance which are
suggested by the United Nations will be the principles to set up the governance
model including participation, rule of law, transparency, responsiveness, consensus
oriented, equity and inclusiveness, effective and efficiency, and accountability [17].
The description of each principle is applied from the explanation of the United
Nation, the Thai Chamber of Commerce, and the Office of the Public Sector

Development Commission (details are reviewed in chapter II) [17-19].
1.6. Operational definitions

Health data standard are the set of rules, format, and definitions that
provide the uniform meaning which is necessary to exchange the health information
between different electronic systems [20, 21].

Drug code is the set of numbers that represent and uniquely identify the
drug product.

Medicines terminology is a type of health data standard, which standardizes
drug information attributes with a unique identifier and drug concept relationships,
such as name, dosage form, strength, pack size, therapeutic use, and so forth [22,
23].

Governance model for medicines terminology is a model showing
structure, role, and cooperate procedures of stakeholders which is necessary to
develop, implementation, maintain, and supportive services and tools to enables the
using of medicines terminology for drug information exchange.

Foundations refer to the base components that necessary to establish the
governance mechanism for medicines terminology.

Processes refer to the series of operation that enables the effective
development and using of medicines terminology for drug information exchange.

Services and tools are necessary services and tools that facilitate the
implementation, adoption, and use of medicines terminology.

Policy refers to the decisions and plans which are set as the direction of

action to achieve the goal within medicines terminology collaborative structure.



Funding sources refer to financial sources which are need for support the
governance of medicines terminology.

Collaborative structure refers to the governing body and collaborative
network for development, implementation, and maintenance medicines terminology.

Development processes refer to the activities for identifying the
requirement, improve, and approval of medicines terminology.

Implementation processes refer to the activities for promoting and
supporting the adoption of medicines terminology.

Maintenance processes refer to activities to maintain and support the use of
medicines terminology.

Public services refer to the activities to facilitate the stakeholders for
medicines terminology use and adoption.

Knowledge services refer to the activities to improve and serve the learning
activities and the body of knowledge about medicines terminology

Supportive tools refer to important tools that facilitate the implementation,
adoption, and use of medicines terminology.

Good governance refers to the guiding principles which are applied for
governance of medicines terminology in all process for good policy making,

development, implementation, and maintenance of medicines terminology.
1.7. Expected benefits

Results from the study will give the information of current situation and
propose the governance model for medicines terminology in Thailand which is
accountable to the need of involved stakeholders. The methodology and the
proposed governance model can be applied to develop the governance model for

other clinical terminology and other health data standard.



Chapter Il

Literature review

This study is mainly focused on designing the governance model for health
data standard, by using medicines terminology as a case study. This governance
model should appropriate for Thailand context and should be accepted by the
stakeholders. Related literature will be reviewed in five topics. First, health data
standard and medicines terminology concept will be reviewed because it is
important to understand that why health data standard and medicines terminology
are required and what is relevant organization and main process for managing
medicines terminology. Second, the concepts for design the medicines terminology
governance model and the core components which should be the parts of
medicines terminology governance model will be reviewed to create a conceptual
framework and to design the governance model. Third, governance for health data
standard and medicines terminology in health information technology advanced
countries and Thailand will be reviewed. The fourth, the methodology of
participatory design will be reviewed. The last, the heuristics evaluation technique

will be presented
2.1. Health data standard and medicines terminology

The sharing and exchanging health information between different systems
among health organization require health data standards. Standard is defined as a
set of rule, condition, and definition of term which is need for data access, data
exchange and data usage between system [21]. Terminology standard is a type of
data standards [24]. A terminology standard is a set of structured term which
represents the system of concepts and their descriptions and relationships [20, 25].
Without terminology standard, information in one system cannot understand by
another system even both systems are developed by the same system developer
[26]. A terminology standard is usually attached with identifier known as code to
provide unambiguous means for the computational purposes, for example SNOMED

identifier which each concept of terminology has unique identifier or code [27].
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Drug information exchange also requires drug information standard, especially
terminology standard. Various terminology standards were developed by public and
industrial sector to represent the term used for drug prescribing, dispensing, and
administering. For example, the U.S. Food and Drug Administration (FDA) produced
the National Drug Codes based on drug manufacturers. Each manufacturer can define
the code which the codes may be reused and it cannot provide sufficient
therapeutic data. Therefore, the RxNorm was created for support the requirement for
drug terminologies [20]. The U.K., Australia, New Zealand, and Thailand also faced
the problems of various drug coding system and lack of the agreement of
terminology standard using for drug information interoperability; therefore, national
terminology standard for drug information was considered to developed. This
research will call the terminology standard for drug information as medicines
terminology as same as Australia, New Zealand, and Thailand [11, 22, 28, 29].

Medicines terminology was developed in many countries for sharing and
exchanging drug information between electronic health system, such as Australia,
New Zealand, Thailand, and so forth [11, 22, 28, 29].

This research defines Medicines terminology is a type of health data standard,
which standardizes drug information attributes with a unique identifier and drug
concept relationships, such as name, dosage form, strength, pack size, therapeutic
use, and so forth [22, 23]

Medicines terminology structure consists of three main components including
concepts, descriptions, and relationships. Concepts represent drug product
perspectives and every concept has a unique numeric identifier code. Descriptions
link the standard terms to concepts and a concept may have several descriptions.
Relationships link a concept to the associated concepts which have a related
meaning [30, 31]. A terminology of medicine provides a code of concepts and the
relationships of concepts [22]. In general, the concepts consist of main product
concept groups such as trade name, generic name, strength, unit of use, and pack
size [11, 30]. The terminology structure is presented in figure 2 which is the example

model of a trade product Parafen” in Thailand medicines terminology structure.
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| Ibuprofen +paracetamol |
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lbuprofen 200 mg. | s a | Parafen (lbuprofen 200 mg.
+paracetamol 500 mg. tab, oral +paracetamol 500 mg.) tab, oral
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) W -
/ .
louprofen 200 mg. +paracetamal 500 mg. s 3 Parafen™ (lbuprofen 200 mg.
tab. oral. 1tab > +paracetamol 500 mg.) tab, oral, 1 tab
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Ibuprofen 200 mg. +paracetamol 500 mg. < Parafeng (Ibuprofen 200 mg.
iab ot o X ab | +paracetamol 500 mg) tab, oral, 10 x 1

Figure 2 The example model of Parafen in Thailand medicines terminology [11]

In figure 2, the concepts and relationships for Parafen may be described as
follows:
®  Concepts:
- Parafen®, tab, oral
- Parafen®, tab, oral, 1 tab
- Parafen®, tab, oral, 10x1 tab
" Relationships
- Active ingredients of Parafen" ibuprofen and paracetamol
~ Dose form of Parafen: tablet
- TMT code for Parafen® oral tablet, 1 tablet: 127260
Medicines terminology requires the organization and process for
development, implementation, and maintenance as same as other health data
standards. The development of data standard can be explained as follows [20]:
1. Ad hoc method: Standard will be developed from specific group of people

to use for specific purpose, such as hospital system vendors.
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2. De facto method: a single developer produces the standard and this
standard is used as common, such as microsoft’s windows.

3. Government-mandate method: the government develops a standard and
mandate to use this standard.

4. Consensus method: the stakeholders work together to create standard.
Most health data standards have been developed by the consensus method.

The processes for health data standard including medicines terminology
compose of some main steps, such as identification, conceptualization, discussion,
implementation, and maintenance. The need for a standard must be identified in
the first step. In conceptualization step, the characteristics, format, and scope of the
standard will be defined. The drafted standard should available for all stakeholders
and the stakeholders can discuss and provide comment and recommendation in the
discussion step. The implementation step is the important step for standard
adoption which may be mandatory or voluntary. The consensus of stakeholders on
standard agreement affect to the rapid adoption.  The maintenance and
promulgation step will enhance the standard availability and facilitate the use of
standard. The conformance of standard should be test and the vendor product
which conformed to the standard should be certified. These standard process
associated with many stakeholders, such as standard development organizations
(SDOs), approved standard body, government, system and software vendors, and
users [20, 21]. The governance for medicines terminology plays the crucial role to
ensure that the medicines terminologies are effectively developed, implemented,
and maintenance by the well-organized stakeholders to serve the need for drug

information exchange.

2.2 Concepts for model design and components of governance model for

medicines terminology

Effective governance system is necessary to facilitate successful information
exchange through terminology standard [5]. This research aims to design the
governance system which will present in the format of governance model to

facilitate the use of medicines terminology. To design the governance system, it is



13

important to know the components of the system, the concept of system design,
and the related framework which can use to develop the framework for governance
model. This section will review the related literatures to create the conceptual

framework for developing the governance model for medicines terminology.
2.2.1 System design and organizational design concept

The organization design or system design creates the structures, functions,
input resources, processes and the relationship of these components to accomplish
the goal [16, 32]. From the concepts of system design, governance model for
medicines terminology should present the structure, role, and co-operate procedure
of stakeholders which is needed for medicines terminology governance.

The functional structure is simple and widely used for organization or system
structure design. The functional structure designs the departments responsible for
main functions or main tasks, and this design concept is suitable for the expert
organization in specific task or service. This type of structural design by grouping the
task that having the specific activity and using the same resource in a department
which is simple for control and increase the effectiveness to accomplish the
functional goals [33, 34].

The functional structure has the limitations in cross-functional processes and
slow adaptive to change. The horizontal organizational linkages are important to
decrease the limitation and increase the flexibility and effectiveness of the co-
operation between the main departments. Gallbraith and others (2002) divided the
horizontal organizational as informal group or network, lateral processes, formal
group or team, integrator roles, and matrix structure [34].

- Informal group or network is the natural co-operation process between the
department in organization or co-operation among groups or organizations. The
informal group or network may coordinate by communities of practice, meeting,
training programs, technology or electronic coordination [34].

- Lateral processes is the co-operation process between the different function

which have to set the objective for the co-operation task and set the new process



14

map showing the participants for each task. The lateral process is as same as the
reengineering process [34].

- Formal group or team co-operate for specific task and specific problem
solving. The formal group is a group of representative from different business which is
relate to the task or problem which has the same objective and coordinate to do the
task or solve the problem. The formal group appoints the supervisor or co-operator
to administer and support the team [34].

- Integrator roles co-operate and integrate the task from each department by
assign a people in some position to do the specific job [34].

- Matrix structure is widely used for project management and the complex
business organization, such as hospital, government organization, or insurance. The
matrix structure has two chains of command as the regular function and specific
project. The matrix structure can adapt to response for various purposes and flexible
to environment change but the officers who receive the assigcnment from two chains
of command may difficult to manage their job and may have conflict in the
organization [34].

The functional structure is the basic organization design which has the
advantage and disadvantage. The organizational linkages can reduce the
disadvantage of the functional structure. Each type of organizational linkages is

suitable for some task and have to carefully choose for the structure design [34].
2.2.2. S&I framework of ONC

The Office of the National Coordinator for Health Information Technology
(ONQ) of the United States has created the standards and interoperability (S&I)
framework as an approach to developing a model of health information exchange
[35]. The S&l framework composes of community, process, and specifications, tools,
and services which is needed to support health outcomes and improve the health
information exchange [36].

S&l framework presents the development cycle for harmonized standard and
enables interoperability between community and different information systems. The

development cycle is shown in figure 3.
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From figure 3, the main functions for development of standard compose of
use case development and functional requirements, harmonization of core concepts,
implementation specifications, reference implementation, testing, and certification.
The use case development and functional requirement is the activity which the
requirement of all relevant stakeholders will be identified and create the
documentation of the use cases and functional requirement. For harmonization of
core concepts, the different concepts will be integrated into a consistent concept.
For Implementation specification, the interoperability specification will be developed.
The reference implementation will provide the code, source code, and the
supporting guidance to the software provider for standard compliant. Testing and
certification are the activity to test and qualify the electronic health record
technology.  Tools and services may compose of use case development,
harmonization tools, vocabulary browser, repository, testing script, and etc. [36]. This
research apply the S& framework and the definitions for developing the conceptual

framework and operational definitions.

Standards Pilet
Development Dermsnstration
Suppert Projects
Use case -
Harmonization of [——=*| Implermentation Reference Certification
development
Core Concepts Specifications Implementaticn & Testing
& functional require

Tools and Services

(Use Caze Development, Harmenizaticn teols, Vocabulary Browser, Valus Set Repository, Testing Scripts, stc)

Architecture refinement and management

Figure 3 Development cycle of standard in S& framework [36]
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2.2.3 WHO’s eHealth development model

World Health Organization also suggests eHealth development model as
shown in figure 4.  WHO’s eHealth development model provides structural
framework as a guide to strategic planning and implementation, monitoring and
evaluation. WHO'’s eHealth development model suggests that the country should
lay the foundations for development including governance governing body, policy,
and funding. Creation of appropriate governing body to leading and providing the
policy should compose of multi-stakeholders.  Policy should be developed to
providing the vision and action. Funding framework should be developed to support
the vision, infrastructure and mechanisms eHealth services. WHO suggests four
principles governance for eHealth consisting of accountability, participation,
consistency, and transparency [15].

Second, enabling actions are required to serve eHealth interoperability
policies to ensure that systems can exchange the information with another system.
Building the ICT capacity of health professionals, protecting citizen, promoting access,
and promoting equity for multilingual and cultural diversity, are functions of enabling
action [15].

Finally, health applications including tools and services should be
implemented to provide information service to citizen, training to health

professionals [15].

eHealth Applications
Public services
Knowledge services

Provider services

Enabling Policies and Strategies

Citizen protection, Equity

Multilingualism and cultural diversity

Interoperability, Capacity building

Foundation Policies and Strategies
Gowvernance
Policy
Funding

Infrastructure

Figure 4 WHO's eHealth development model [15]
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The foundation policies and strategies and the four principle of good
governances of WHO’s eHealth development model are applied to use in this
research. Policy, funding, and structure will be the foundation of the collaborative

structure in the conceptual framework.

2.2.4 Good governance principles

The concepts of the good governance principles were widely used and
applied as the guiding principles in many areas. WHO also suggest the principles of
good governances for eHealth governance [15]. The United Nations stated eight
major characteristics of the good governance which are participation, rules of law,
transparency, responsiveness, consensus oriented, equity and inclusiveness
effectiveness and efficiency, and accountability. These principles were applied in
Thailand for the public sector reform, good governance of public and private sector,
business management, commerce and others. Eight principles of good governance
and the description which are applied from the United Nation, the Office of the
Public Sector Development Commission, and the Thai chamber of commerce are
following [17-19]:

- Participation: The stakeholders have to get the chance to know, access, and
understand the information, and participate in the process to discuss and make
decision about the relevant issues and solving the problems. The stakeholders can
participate in the process by themselves or participate through the institution,
organization, or their representatives.

- Rules of law: Governance, management, or business control have to
impartial enforcement of fair legal and protect the human rights.

- Transparency: The direct accessible channel or process of information
should be set to making information freely available for the stakeholders in the form
of easily understanding forms and media.

- Responsiveness: The responsible organization has to set the objective and
process to response the requirement and expectation of the stakeholders within the

suitable timeframe.
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- Consensus oriented: The stakeholder requirement identification and
condition conclusion process in the necessary issues should be set for finding and
reducing the argument and making more understanding to reach a broad and long
term consensus of stakeholders. The condition conclusion does not receive
unanimous agreement from stakeholders.

- Equity and inclusiveness: All groups of stakeholder get equally opportunity
to participate in the process as the relevant and receive the service.

- Effectiveness and efficiency: The organization and governance process are
well-designed to response the need of stakeholders by using appropriate and cost-
effectiveness resources in the acceptable timeframe. The clear objective, plan, and
monitoring and evaluation system should be set for well and lasting development of
the governance system.

- Accountability: The responsible organization and governance system have to
set to answer the objective and expectation of the stakeholders and public society.
The responsible organization have to realize and responsible for the effect of the

decision and the administration to the stakeholders and public society.

2.3. Governance for health data standard and medicines terminology in

advanced countries and Thailand
2.3.1 Case studies of health IT advanced countries

Health information technology enhances the quality and efficiency of health
care, reduce medical error, increase patient safety, and reduce the cost of care [2, 3].
Many countries develop eHealth and integrate health IT into healthcare system to
provide the scientific health information for clinical decision and policy decision [15].
To enable successful use of eHealth, the countries have developed health data
standards for health information exchange between different systems and improve
the governance system for standard and terminology. The countries which are the
role models for medicines terminology development are the United States, the
United Kingdom, Australia, New Zealand, and Hong Kong of China. The development
of Thai Medicines Terminology (TMT) is based on the experiences and lesson learnt

about terminology standard development from these countries [11]. According to
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the research of Brendan Kernan (2011), the researcher selected the United States,
the United Kingdom, Australia, and New Zealand as the case study. He reviewed and
analyzed the development, implementation, and organization and governance to
using the experiences of these countries to identify key components to create an
organization framework for supporting drug catalogue in Ireland [37].

The United States is a country that has a clear policy about eHealth. The
U.S. established the Office of the National Coordinator for Health Information
Technology (ONC) to promote meaningful use of electronic health records and
interoperability of health information since 2004 and enacted the Health Information
Technology for Economic and Clinical Health Act. (HITECH ACT) in 2009 [38]. About
drug information exchange, Food and Drug Administration created National Drug
Codes (NDCs) which is the product identifiers identified by manufacturer and
packager. The NDC code can be assigned by each manufacturer and the code may
be reused. The NDC provide insufficient drug information for therapeutic use, such as
therapeutic class, ingredient, and form. The standard for drug terminology is
required; therefore, RxNorm was created in 2004 with standard names and identifier
and it included NDC [20]. RxNorm was created by the cooperation of National library
of Medicines with Food and Drug Adiministration and the Department of Veterans
Affairs. At present, RxNorm is maintained by NLM [29]. In the U.S., many different
healthcare applications have been used and they were supported by many different
classifications and terminologies. The legacy systems are a major barrier for
successful adoption of new standards because the stakeholders do not want to
investment to change to use new terminology [37]. U.S. has created the
coordination committee and community, and created many project to promote the
harmonization of standard and accelerate new standard adoption [7].

The United Kingdom developed dm+d which is a dictionary of medicine and
medical device standard for communication among health information system within
the National Health Service (NHS) since 1999. dm+d composes of unique identifier
code and text description for identify medicines and medical devices. It was
approved by the Information Standards Board for Health and Social Care (ISBHaSC)

and maintained by Health and Social Care Information Centre and the NHS Business
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Services Authority [39]. dm+d has not standardized terminology which cannot
interoperability with various clinical system. Therefore, UK adopted SNOMED CT
(Systematized Nomenclature of Medicine Clinical Terms) which is the international
terminology standard with the principles of good terminology practice to support the
information exchange in different system. SNOMED CT UK drug extension has the
components of dm+d but it can provide the content of nine tables of dm+d in only
three tables supporting the business requirement of NHS, and interoperability of
reimbursement and clinincal information [40]. SNOMED CT UK drug extension has
released since 2006 and updated every four week by the UK Terminology Centre
(UKTQ). The governance for development and maintenance for dm+d and SNOMED
CT UK drug extension has developed and managed for many years. The
terminologies is always update and the users can access easily on the website and
can contacts to the helpdesk for the problem solving [39].

Australia is a country which is advance in development and implementation
of medicines terminology. The Australian, State and Territory governments
established the National E-Health Transition Authority (NEHTA) in 2005. Australian
medicines terminology was developed in 2007 by the National Clinical Terminology
and Information Service (NCTIS) within.  Australian medicines terminology was
developed by extended from the dm+d data model of UK and SNOMED CT for
terminology. Australia has prepared the roadmap, implementation plan, and service
and tool to support the adoption of stakeholders, such as prepare to map with GTIN
[41].

New Zealand developed medicines terminology in 2009 by learning the
experience from Australian medicines terminology, RxNorm, and GS1. New Zealand
has established Health Information Standards Organization to support and promote
the development, understanding, and use for health data standards to improve the
national health system. New Zealand is a country that set up the system managing
the development and maintenance of the medicines terminology. The National
Health IT Plan was set up to enable sharing health care information for patient, care
plan, and decision support in 2014. New Zealand has set up the mechanism for

development of health data standards to ensuring that the standards are developed
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with a coordinated and consistent approach. The maintenance schedule and
process is set up to review the medicines terminology. The mechanism for
development and maintenance composes of five main stages. Stage 1, standard
requirement will be identified; then, proposal and plan will be set. Stage 2, drafted
standard will be developed and will be evaluated for adjustment. Stage 3, drafted
standard will be passed the process of public consultation. Stage 4, full standard
will be approved and implemented. Stage 5, standard will be scheduled review and
maintain. The organizations and stakeholders who associated with these processes
are identified and invited to participate in these processes. The role of organizations,
the roadmap for implementation, the services and tools are designed and set to
harmonize and integrate the New Zealand medicines terminology in the eHealth
system [22, 42].

Hong Kong has been developed EHR program since 2009 and established the
policy to develop the health data standard for interoperability. The organization
structure for eHR information standard was established for development,
implementation, and maintenance of eHR information standard [43]. Hong Kong
medication terminology has been developed for eHR interoperability. The
development of Hong Kong medication terminology is divided into four phases:
defining data sets, import to medication terminology table, mapping with Snomed-
CT, and full co-production [44].

In Canada, Standard Collaborative was established within the Canadian Health
Infoway to support and maintain health data standards. Role and responsibility of
the stakeholders and the processes for developing and maintaining health data
standards have been identified. [4].

The United States, the United Kingdom, Australia, New Zealand, Canada and
Hong Kong have the experience in governance for development and maintenance of
medicines terminology. These countries are interesting and are selected as the case
study to review their health data standard and medicines terminology governance
experiences. The experience of these countries will be useful for creating a
governance model for Thailand standard medicines terminology. This research will

review these countries and analyze the governance model for health data standard
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and medicines terminology of these four countries to develop the governance

model which is appropriate for Thailand.
2.3.2 Situation of Thailand

The situation of governance for health data standards, drug codes, and
medicines terminology in Thailand is also important for developing the governance
model. According to the study of Kijsanayothin and his colleague (2010), Thailand
did not setup foundations and mechanism to develop and maintenance health data
standards [10]. Therefore, many silo type information systems were developed and
many standard drug codes have developed for specific purpose, such as drug
registration code, twenty-four digits drug code, GS1 code, hospital working code, and
so forth. Some standard drug coding system has own governance system. Moreover,
these systems do not have mechanism to support the information exchange with
other systems [11].

Thailand has many organizations involve with the standard drug code and
medicines terminology such as Bureau of Health Administration, Thai Food and Drug
Administration (Thai-FDA), Thai Health Information Standard Development Center
(THIS), Cluster for Health Information Standard Development in Ministry of Public
Health, and so forth. Bureau of Health Administration develops and maintains 24
digits drug code. Thai-FDA has the role to register new drugs and develops the drug
registration number [13]. THIS has the role to develop the health data standard by
coordinating with the stakeholders, such as THIS cooperate with Thai-FDA and the
Comptroller General’s Department (CGD) to develop Thai Medicine Terminology [13,
45, 46]. Cluster for Health Information Standard Development within Bureau of
Policy and Strategy, Ministry of Public Health has the role to collect health data and
information, develop health data standards and coding by assigning and
disseminating to the relevant organization [47].

Although Thailand has many organizations involved with standard drug code
but a well-designed governance system for develop, maintenance, and
harmonization of national health data standards including medicines terminology has

not been set up. Main organization which provide policy, develop, maintain,
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harmonize the core concept of various drug codes and medicines terminology,
facilitate, and support the adoption of medicines terminology to be used within
national health information systems, is also not present. In addition, the mechanism
for development and maintenance of medicines terminology which is accepted from
every stakeholder has not been setup as other countries advancing in health
information technology system [11]. This leads to the problem in managing of
national terminology standards and drug standard code. An example of the problem
in governance for development and maintenance of drug code can be found from
the 24 digits drug code system. The 24 digits drug code was announced to be the
standard drug code for drug information exchange in health care system [12].

Thai food and drug administration is responsible for create drug registration
code and send drug information to Bureau of health administration to generating 24
digits drug code. These drug codes will be sent to Bureau of policy and strategy for
announcement and sent to the relevant organization for mapping this code with
existing working code, such as hospital, Government Pharmaceutical Organizations,
the Comptroller general’s department, and etc. These organizations are co-operate
in the form of committee [13]. Because of no governing organization for providing
policy, coordinating for maintaining the drug code, harmonizing with other standard
code and reviewing and improving standard code, the 24 digit drug code system is
facing the problems of updating standard, mapping with other standard code and the
coverage of drug entity in Thailand (around 5-10% of drug items used in big hospitals
and the hospital extemporaneous drugs are not in 24 digit drug code system
database) [11].

According to the problems of various drug codes and the governance system,
the government launched the policy to develop new national medicines terminology
for healthcare systems especially for reimbursement system of three health
insurances schemes, and develop the system for national medicines terminology for
using in medical care and reimbursement especially in three health insurances
schemes. Thai Medicines Terminology has been developed in 2012-2013 but the

governance system of national medicines terminology has not been developed [11].
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The 24-digit drug code and TMT were both assigned to develop by
governmental agencies and the administrative organizations have no formal authority
to co-operation and enforcement. The development of the 24-digit drug code and
TMT were both assigned as the policy setting from the government agencies which
the stakeholders did not participate and present their requirement in the policy
setting and development process.

The national medicines terminology should be able to harmonize with other
drug codes, schedule update, and integrate into health information system. The
governance system is required to enable the effective use of national medicines
terminology. This research will develop the governance model by learning the
experience from the advanced countries and review the current situation of the
governance of standard drug code and terminology in Thailand to design the

governance model which is appropriate to Thailand context.
2.4, Participatory design

Participatory design (PD) originated in Scandinavia which enrolls the
stakeholders in the process of design. PD process allows the stakeholders showing
their real expectation and gives the right to participate in decision process. PD can
improve the stakeholder’ s knowledge when the stakeholders participate in design
process, and it can reduce the resistance to change of stakeholders to the new
system implementation. PD is different from other design approaches which
emphasize on technology and system development but PD also realize to change
and development of stakeholders, organization, and practice [48].

PD is widely used in many research areas, such as product innovation,
software, communication, social innovation, governance, education, architecture,
informatics, health information system, and etc. [49-55]. In informatics area, PD is
used as a standard design for developing information systems, governance of
information system, applications, infrastructures, practices, and related works [55].
New national standard development and maintenance affects many stakeholders,
the stakeholder involvements in any process are important [56]. Therefore, this

research selects the PD design which is a suitable method to design the governance
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model for terminology standard.

The stakeholders have the important role in the participatory design process.
From the research of Vink P., Imada ASS., and Zink KJ, the researchers questioned
that which participants should be involved in which stage of work place or
organizational improvement. They found that the designers had the important role in
idea generation and prototyping. The involvement of top governance and middle
governance depended on the type and scope of project. Top governance and
middle governance should be involved to setting the goal and strategy of the
organization. The workers should be involved in all steps, especially in the step of
situation analysis, idea generation, and testing. They have known the work
procedure and normally done their job. They have ideas for organization
improvement and they can test that the new organization improvement suitable to
the task or not. Defining stakeholders in participatory design is based on the scope
of the project. The understanding of the stakeholders concern will help to identify
that which stakeholders should participate in which step [57].

PD researcher has to be a facilitator and empowers the stakeholders to co-
design and make the decision for design conclusion. The method of PD design is
always tailored made to the project and use many research methods, such as
observation, interviews, document analysis, prototyping and etc. [52, 57]. The basic
steps of participatory design research include [52, 57, 58]:

1) Design planning: Main focus of design and planning for process of design
will be set up in this step. The stakeholders should be identified and the identified
stakeholders have to be informed to participate in this step [52, 57, 58].

2) Current situation analysis: The work flow, work procedure, teamwork,
technology used, experienced problem, and others related to work should be
explored in this step. The ethnography method should be used in this step, such as
observation, interview, site visit, artifact examination, and etc. [52, 57, 58]

3) Idea generation and selection: This step will explore the possible design
solutions, analyze the feasibility design, and conceptualize the design [52, 57, 58].

4) Prototyping: One or more model is designed. The various techniques can

be used in this step, such as scenarios, mock-ups, case-based prototyping, paper
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prototyping, and cooperative prototyping. Prototyping technique creates the tangible
model representing the underdevelopment system which facilitates the stakeholders
and the designer to providing feedback and thinking about the usability problems
before concluding the final system [52, 57-60].

5) Testing and modification: The first prototypes cannot reflect the actual
participant ideas; therefore, the first prototype has to be tested by the users. The
designer will collect the feedback and problems for improving and concluding the
model [52, 57, 58, 61].

These processes may be iterated many times. Current situation analysis, idea
generation and selection, and prototyping process are the processes that are found
in almost participatory design research [48, 57, 58]. In some researches, the processes
of implementation, maintenance and evaluation are included in the design process

(48].
2.5. Usability testing and heuristics evaluation

Usability testing is a cost-effective method to find the usability problem of
the design for improvement before implementation. Usability testing is widely use in
the software design. There are many methods for usability testing, such as heuristics
evaluation, cognitive walkthroughs, formal usability inspections, pluralistics
walkthroughs, feature inspection, consistency inspection, standards inspection, and
think aloud [62, 63].

Heuristics evaluation is a most popular and common usability test method for
testing health technology by identify the principles or heuristics which is relate to the
design and experts examine the design prototype & assess the compliance with
usability principles (heuristics). It is quick, cheap, and suitable for usability problem
detection. Limitation of this method is the heuristic guideline often generally
described which the evaluators may interpret in the different way. The results of the
study affected by the expert skill [62, 63].

There are a few researches compare heuristic evaluation method with other
method, such as cognitive walkthrough and found that heuristic method can identify

more problem than cognitive walkthrough with less effort & time. But both methods
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have limitation and should combine with other techniques. Heuristics evaluation
method often combines with other techniques, such as use case scenario, think
aloud, and etc. to reduce the limitation of this method. For testing the application,
fourteen heuristics was used for testing, such as consistency, visibility, match,
minimalist, memory, feedback, flexibility, message, error, closure, undo, language,
control, and document [62-65].

Heuristics evaluation is applied to assess usability in health application and
many areas. This method widely applied &modified to assess usability of the
application design in health care area, such as electronic health record systems,
infusion pumps implications for patient safety in intensive Care Unit, and patient
safety of medical device. Heuristics evaluation is also applied to assess usability test
in other arrears, such as the usability test of the architecture design which applied
the architecture principles as the design consideration for usability testing [65-71].

Heuristic evaluation procedures include four main steps as follows [62, 65, 70,
72]:

1. Create heuristics with description tailored to the specific design

2. Choose the experts and train the experts on heuristic evaluation method
3. Experts review and identify usability problems of a design

4. Collect and analyze usability problems

For evaluation, the evaluators examine the design and evaluate according to
its heuristics as severity rating or problem description [62, 65, 70, 72].

Use case scenario is a technique that uses to demonstrate the system and
evaluate the user requirement for the system and the design problem in heuristic
evaluation. Use case scenario consists of two important parts include use case and
scenario. Scenario describes the interaction between the system and the actors that
occur within the conditions to achieve the goal. Use case demonstrate possible
system scenarios and the actors [73]. The use case scenario was applied to used for
heuristics evaluation, such as the electronic health record usability test which create
the use case scenarios to describe the role of the relevant and the situation of the

electronic health record use for identifying the usability problem [72].



Chapter llI
Methodology

This research aims to create the governance model for health data standard
in Thailand by using medicines terminology as a case study which is appropriate to
Thailand context and accepted from stakeholders. Participatory design method is
suitable to use in this research. The concepts and processes of participatory design
will be applied to develop the governance model and multi-technique of qualitative
research will be used in each stage. The heuristics evaluation technique is applied to
test the first prototype of the governance model.

The research is designed in three stages which are applied from the process
of participatory design as figure 5. The three stages are designed to answer three
research questions and objectives include review the experience of advance country,
review current situation in Thailand, and develop the governance model for
medicines terminology in Thailand. The details of research design in three stages are

described as follows:

Review the experience
Case study
of advance country
Review current situation In-depth interview &
in Thailand Focus group interview
Develop model
Prototyping ‘ Paper prototyping ‘
Testing & ‘ Usability testing ‘

modification

Figure 5 Research methodology
1) Review the experience of advance country: The governance system for
health data standard and medicines terminology in other countries will be reviewed

and used to generate design idea. In this stage, the case study is selected as an
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appropriate method. Case study is widely used in organizational study, health service
study, and various fields [74, 75]. Yin (2003) states that a case study is a suitable
design to answer how and why question [76]. Case study can use to study the
context and phenomena of the complexity system [75]. The procedures of case
study design as following steps:

1.1) Selecting case study: Selecting case study is first step of case study
method. Case study should be typical and fit the criteria of research. Literature
review or expert interview are the suggested procedure to finding the certain case
study [74]. In this study, case study is required to generate the design idea. The
countries which advance in governance of standard and terminology are appropriate
to choose as case study. According to literature review in chapter I, the US, the UK
Australia, New Zealand, Canada, and Hong Kong of China are the advanced countries
which have the experience in governance for health data standard and medicines
terminology. These countries are the role model and selected as case study in the
previous researches [4, 11, 38, 77, 78]. =~ These countries use English as national
language which we can find and review the information about their governance for
health standard and medicines terminology. The US, the UK, Australia, New Zealand,
and Hong Kong of China are chosen as case study and each country is a unit of
analysis.

1.2) Data collection: Data of each country was collected by searching
from the websites, and documentation review. The case study method needs to
explore in depth; therefore, some focus of case study should be set [74]. In this
study, the conceptual framework in chapter | was used as the framework to collect
the data. The data about collaborative network with the foundations, process, and
services and tools for development and maintenance health data standard and
medicines terminology within the country were collected.

1.3) Data analysis: Data was analyzed according to the conceptual
framework. The governance model of each country was analyzed. The stakeholder
collaborative networks and foundations, the necessary functions for health data
standard and medicines terminology governance, and necessary services and tools

was analyzed to generate the design idea.
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2) Review current situation in Thailand: Multi-technique of qualitative
research was used in this step, such as documentation review, in-depth interview,
and informal focus group interview. This step collected the data in three issues as
follows:

- Current situation of drug code and medicines terminology governance in

Thailand

- The problems of current governance system

- Suggestion for governance model development will be collected.

The methods for review current situation in Thailand are described as follows:

2.1) Defining stakeholders and sampling method: Due to this step
aims to review the current situation of governance system for drug codes and
medicines terminology, the targets of analysis are divided into two groups. The
group of developer and maintenance administrator to share the situation about the
working for development and maintenance of drug code or medicines terminology,
and the group of user to share the situation about using drug code or medicines
terminology.

- Developer and maintenance administrator group includes the
stakeholders who associate with the development and maintenance of drug
registration code, 24 digit drug code, GS1 code, and Thai medicines terminology.

- The user group includes the stakeholders who use drug code and
medicines terminology for interoperability. The user group divides into three
subgroups:

® The group of stakeholders who use drug code and medicines
terminology to prepare drug information for medication and
reimbursement, such as university hospital, regional hospital,
community hospital, and provincial health data center.

®* The group of stakeholders who use drug code and medicines
terminology for reimbursement administration, such as National
Health Security Office, Social Security Office, and the Comptroller

General’s Department.



31

® The group of drug manufacturers and distributors who use drug
code and medicines terminology for drug procurement in the
hospital.

Sample size is 3-10 key informants of each group of stakeholders. First,
the experts from the Committee for Medicines Terminology Development appointed
by Ministry of Public Health will be selected as the key informants. The Committee
for Medicines Terminology Development composes of the developers and
maintenance administrators of 24digits drug code, GS1, drug registration code, and
Thai medicines terminology. The representative from the university hospital,
National Health Security Office, and the Comptroller General’s Department were also
appointed as the committees.

Second, the researcher asked the experts in the first steps to advice other
key informants cover all group of stakeholders. The inclusion criteria: the key
informants should have the experience about development, maintenance, or use
drug code at least one year.

2.2) Data collection: In-depth interview and informal focus group
interview were the main techniques for data collection in this step.

In-depth interview is the unstructured interview which is the researcher
and interviewee naturally interaction. The researcher asks an open-end question and
encourage the interviewee to freely describe [77]. This method helps to explore the
complexity phenomena, and provides better detail about the interviewee
understanding and experience [79].

Focus group interview is a method that encourages the group of
participants to describing and discussing their perception, interpretation, and belief to
gain the information in a specific interesting issue. Although the researcher does not
have a deep knowledge in that topic and does not know much about the
participants, the focus group interview can use to find out the knowledge and
experience of the interesting population. Focus group can combine with other
approach as multi-method studies, such as observation, in-depth interview, and so

forth [79].
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The use of more than one methods, data sources, theories, and
researchers in a research enhances to ensure the research finding, increase validity of
study, and eradicate personalistic biases that occurred from single theory, or single
methodology called Triangulation [79, 80].

For data collection, documentation review and open ended in-depth
interview were used to collect the data. The interview might be iteratively done
until acquire enough data. The stakeholder consultation was arranged after finish the
data collection to confirm and recheck as triangulation for ensure the validity and
eradicate bias of the finding result.

Theme lists for in-depth interview and informal focus group interview are
listed for each group of stakeholders as follows:

- Developer and maintenance administrator group:

® What is the current policy to develop drug code or medicines
terminology and the problems of the current policy?

® What is the source of funding for development and maintenance
drug code or medicines terminology?

® What are the organizations that involve with development and
maintenance drug code or medicines terminology?

® How do these organizations working together?

®* How do the administrators develop and maintain the drug code or
medicines terminology?

® What are the functions that necessary to development and
maintenance drug code or medicines terminology?

® What are the necessary services and tools?

®* What are the organizations providing necessary services and tools?

®* How do the organizations provide necessary services and tools?

® What are the problems in development and maintenance drug

code or medicines terminology?
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®* What are the suggestion for develop the governance model for
medicines terminology? (The idea from advance country may be
added to increase the information)

- User group

®* What are the objectives and useful of using drug code or
medicines terminology?

® How do the users work with the organizations related to the
governance for drug code or medicines terminology?

® Does the governance system for drug code or medicines
terminology provide sufficient information and serve the user
need? And How?

® What are the services and tools that users need to support the
using of medicines terminology?

® What are the problems of using drug code or medicines
terminology?

® If the users have to change current drug code or medicines
terminology to new system, what are the problems of switching
drug code or medicines terminology system?

®* What are the suggestion for develop the governance model for
medicines terminology? (The idea from advance country may be
added to increase the information)

®* What are the organizations that the users want to send the drug
information to generate medicines terminology and inform the
problem?

2.3) Data analysis: Data was coded and interpreted according to the
conceptual framework. Data analysis was conducted along with data collection
period, iterative process of data collection will occurred if the data is insufficient.
Interpreting data was used to draw the whole picture of current situation of

governance model for medicines terminology.
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3) Develop the governance model for medicines terminology in
Thailand: In this step, the idea from previous steps was used to develop the
governance model for medicines terminology in Thailand. The procedures for the
governance model development were described as follows:

3.1) Prototyping: The idea from reviewing the experience from advanced
countries, the current situation of governance system for drug code and medicines
terminology in Thailand, and the suggestion from stakeholders were used to create
first prototype of governance model. Paper prototyping is a simple and fast method
for prototyping. It is a widely use method for designing and testing the application or
system [81]. In this step, the governance model was created by using paper
prototyping technique. The model was created on paper presenting the structure of
community for medicines terminology governance, role of the organization in the
community, process flow, and services and tool which is required along with
governance process and required for supporting users. The process flow was
presented as the process for set up the policy, development, maintenance, and
providing service for medicines terminology. The organizations responsible in each
process and responsible to provide services and tools were designed and presented
in this paper prototype.

The stakeholder consultation seminar was arranged for current situation
conclusion and consulted the first prototype of the governance model to the
stakeholders. The suggestion of the stakeholders was collected and concluded the
second prototype.

3.2) Heuristics evaluation: Second prototype was tested by stakeholders
and collected the feedback to modify and conclude the final model. In this
research, heuristics evaluation will be modified for governance model testing. The
use case scenarios of development, implementation, maintenance, and use of
medicines terminology were created for model testing.

The good governance principles which are reviewed in chapter two were
applied to create the model design consideration and the evaluation sheet for
model evaluation and collect the feedback of the experts. The good governance

principles, the model design consideration, and the evaluation sheet were verified by
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an expert who was trained, work, and responsible about the good governance of the
organization at least five years.

Inclusion criteria: six experts who have at least two years experienced and
still operates related to drug codes and medicines terminology including policy
maker, medicines terminology administrator, drug manufacturer, national health
insurance reimbursement administrator, and hospital user were invited to the testing
process. The researchers described the good governance principles which are applied
to the model design consideration, and describe the role of the stakeholders and the
process in each use case scenario. The experts were asked by the researcher to
evaluate each process and model design consideration by rating the severity of the
model design problem according to the severity rating scales, and discuss the
problem and recommendation with the researcher. The researcher collected the
recommendations from the experts and concluded the final model.

4) Ethics: The ethical issue was concerned in this study. The key informants
and participants were invited as the voluntary participation. The researcher
introduces the name and background of the researchers as a doctoral program
student to the participants. The researcher explains the participants about the
research topic, objective, methodology, data collection, and data analysis, the
process and consequences of the study. The data of the participants has been
confidentially kept. The participants were described that how they would be
participated in this research, the researcher asked the permission from the
participants, and the participants signed the consent form.

This study was approved by The Ethic Committee of The Pharmaceutical
Sciences, Chulalongkorn University in 2013 (Protocol Review No. 13-33-027).



Chapter IV

Results and discussion

4.1. Introduction

This study aims to review the governance of health data standard and
medicines terminology in the countries advanced in health information technology,
explore the current situation of governance of drug standard codes and medicines
terminology in Thailand, and develop the governance model for health data
standard in Thailand by using medicines terminology as a case study. The data
collection was conducted on September 2013-September 2014.

To review the governance of medicines terminology in the countries
advanced in health information technology, six advanced countries were reviewed by
documentary review and searching the information from the main responsible
organization websites in each country, such as the United States, the United
Kingdom, Australia, New Zealand, Canada, and Hong Kong of China. In this section,
the governance of health data standard and health information technology which
related to medicines terminology was also reviewed to better understand about the
medicines terminology governance in these countries. The data of each country was
reviewed in three main components according to the conceptual framework,
foundations, processes, services and tools. For foundations, the researcher reviewed
the policy about health information technology and health data standard including
medicines terminology development, main responsible organization and related
collaborative structure, and funding resources for the governance of health data
standard and medicines terminology in each country. For processes, main processes
for health data standard and medicines terminology development, implementation,
and maintenance were reviewed. The services and tools, such as public services,
knowledge services, and necessary tools enhancing the user adoption of health data
standard and medicines terminology were reviewed.

To explore the current situation of governance of drug standard codes and

medicines terminology in Thailand, the current situation was studied by multi-
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technique of qualitative research, such as documentation review, in-depth interview,
and focus group interview. Overall, thirty-two key informants and 16 hour and nine
minutes were interviewed for the current situation of the governance of medicines
terminology in  Thailand. Sixteen key informants were individual in-depth
interviewed. The informal focus group interviews were arranged two times. Five
manufacturers participated in first informal focus group. Eleven key informants from
the provincial public health office and the hospitals in the province participated in
second informal focus group interview. Theme lists were used for in-depth interview
and informal focus group interview to collect data about the current situation, the

problems, and the suggestion for the governance model.

Table 1 Key informants interviewed for current situation in Thailand

Key informants Amount

Drug code &medicines terminology 3
administrator

Policy maker 1
Thai-FDA representative 1
Hospital officer 17
health insurance schemes administrator 2
Officer of provincial health data center 3
drug manufacturers &distributors 5

To develop the governance model for medicines terminology in Thailand, the
idea from advanced countries review and current situation of Thailand was used to
draft the first prototype. The first prototype model was shown in appendix 5. The
first prototype model demonstrated three main components of governance model
for medicines terminology according to conceptual framework, such as foundations,
processes, and services and tools. Forty-five stakeholders participated in the Thailand
current situation conclusion and fist drafted prototype consultation. The consultation
seminar was arranged on March 28, 2014 from 9.30 am to 15.00 pm. The

stakeholders include drug code and medicines terminology administrators, policy
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makers, Thai-FDA representatives, hospital officers, health insurance scheme
administrators, officers of the provincial health data center, drug manufacturers and
distributors, and academicians. The suggestions of stakeholders were collected for
second drafted prototype improvement.

The heuristics evaluation was applied for governance model usability testing
and find out the usability problem of the second drafted model. The use case
scenarios were developed to demonstrate and describe the governance model for
medicines terminology. The use case scenarios were shown in appendix 1. The good
governance principles were applied to create the model design consideration and
the evaluation sheet for model evaluation. The evaluation sheet was verified by an
expert before use for usability testing. The evaluation sheet was shown in appendix
2. Six experts including policy maker, medicines terminology administrator, drug
manufacturer, national health insurance reimbursement administrator, and hospital
user attended in the model testing. The experts evaluated the usability of the model
in the evaluation sheet, then discussed and concluded the problem and
recommendation for final model. The results of usability testing were analyzed and
concluded the final governance model for medicines terminology.

The findings according to these objectives will be presented in this chapter.
The findings are divided into three sections. The first section presents the analyzing
results of the reviewing of the governance of health data standard and medicines
terminology in the countries advanced in health information technology. The second
section presents the current situation governance of drug standard codes and
medicines terminology in Thailand. The last section presents the governance model

for medicines terminology in Thailand.
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4.2. Governance of health data standard and medicines terminology in

countries advanced in health information technology
4.2.1. United States (U.S.)
4.2.1.1 Background and medicines terminology related policy

In 2003, U.S. launched the Medicare Prescription Drug Improvement and
Modernisation Act (MMA) to accelerate e-Prescribing and eHealth policy. This policy
requires health data standards for electronic prescribing interoperability and RxNorms
was initiated as medicines terminology by the cooperation of National Library of
Medicines, U.S. Food and Drug Administration, and Department of Verterans Affairs
[37, 82].

Medicines terminology is one of the health data standards which the U.S.
developed for electronic health information exchange. According to the MMA policy,
health data standards and eHealth has been developing. The governance of HIT
including health data standards and medicines terminology of the U.S. has also
developed, the U.S. established the Office of the National Coordinator for Health
Information Technology (ONC) within the U.S. Department of Health and Human
Services (HHS) as the HIT administrator. The ONC is the national coordinator to
support health data standards development for electronic health information
exchange and legislative mandated according to Health Information Technology for
Economic and Clinical Health Act (HITECH Act) in 2009. [38, 83].

HITECH Act is an important legal to promote the HIT adoption and electronic
health record (EHR) development. The HITECH Act authorized the ONC to setup the
program and promote the adoption of “the meaningful use of health IT policy” [78].
The meaningful use of health IT policy is an important policy to stimulate the
adoption of health data standards and medicines terminology interoperability for
electronic health record (EHR) [84, 85]. The goal for meaningful use of EHR was set
to promote the use of electronic health record and provide the information for the
health care professional and policy maker which enhance to improve quality of
health care in the U.S. The meaningful use of EHR provide many benefits, such as

more information about patient to the health care providers, easily access and share
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the patient information between the hospital, and empower the patients to share
medical information with their family [84, 85]. The meaningful use of health IT policy
was set in three stages as follows [84]:

Stage 1 Data capture and sharing (2011-2012): This stage focus on
standardized the health information and communicating the information for health
care [84].

Stage 2 Advance clinical processes (2014): This stage focus on increasing
health information exchange between the health care providers especially e-
prescribing and laboratory results, and empower the patient to use and control their
data [84].

Stage 3 Improved outcomes (2016): This stage focus on the using health IT
and EHR to improve health outcomes of the citizen and use for decision support in

national level [84].
4.2.1.2 Collaborative structure and funding resource

For policy setting, an HIT Policy Committee and an HIT Standards Committee
were appointed according to the American Recovery and Reinvestment Act of 2009
(ARRA) and these committees work under the Federal Advisory Committee Act
(FACA). HIT Policy Committee acts as a federal advisory committee providing
recommendation and approve the health IT policy to the National Coordinator. The
HIT Policy Committee also consist of the sub-committee which is the workgroup to
provide the suggestion for HIT Policy Committee for specific area, such as
certification/adoption, meaningful use, governance, and so forth [86]. For health data
standard policy setting, HIT Standard Committee provides the recommendations
about the standard for interoperability. The HIT Policy Committee also consist of the
sub-committee which is the workgroup to provide the suggestion for HIT Policy
Committee for specific area, such as certification/adoption, meaningful use,
governance, and so forth [86]. The policy framework about health IT, standard,
certification criteria may be proposed by ONC and these committees will provide

comment, recommendation, or approve the policy framework [87].
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As previously mentioned, ONC is the national coordinator to develop,
support, and promote the use of health data standards and health IT. The budget of
ONC derives from the Fiscal year congressional budget of Department of Health and

Human Services (HHS). ONC organization structure is shown in figure 6 [38].

Office of the Chief Privacy Officer Pr Deputy al Coon r Office of the Chief Medical Officer
————— | |
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I I a Planning Office of Mission
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Office of Pr r
| adestion Suppert | | Office of Hum.
| | Office of G mer
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Program
nteprity
—|{ ©Office of Certification

Figure 6 Organization structure of Office of the National Coordinator for Health

Information Technology [85]

To facilitate the health data standard development and adoption, ONC set
up the S& Framework Community which allow the public and private sector to
working together to create, harmonize, and solve the problem about the standard
and interoperability in the U.S.  S& Framework Community have the important role
to empower the stakeholders to establish health standard for interoperability. The
community consists of individuals and organizations in both public and private
sector, such as consumer/patients, health care providers, government organizations
and agencies, standards development organizations, health [T vendors, payers, and

other stakeholders [14].
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For terminology development, National Library of Medicine (NLM) has the
important role to develop and distribute the clinical vocabulary and support the
interoperability through terminology. NLM is established within the National Institutes
of Health, US Department of Health and Human Service. NLM is the main
coordinating body for health data standard development and cooperate with ONC
for health IT development. NLM developed and maintained RxNorm, develop other
clinical vocabulary standards, and developed many tools for EHR certification and
meaningful Use [88-90].
4.2.1.3. Process

Development process
ONC developed the development cycle for harmonized standard and enable
interoperability between community and different information systems.  The

development cycle is shown in figure 7.

Standards Pilot
Development Dernenstration
Support Projects
Use case
Harmonization of ——> Implermentation Reference ——=| Cerification
dewvelopment _
Core Concepts Specifications Implermentation & Testing
& functicnal reguire

v \; \; V) \;

Tools and Services

(Use Case Developrment, Harmonization tools, Vocabulary Browser, Value Set Repository, Testing Scripts, etc)

\k \k \k \k \k

Architecture refinement and management

Figure 7 Development cycle of standard in S& framework [36]

From figure 7, the main functions for development of standard compose of
use case development and functional requirements, harmonization of core concepts,
implementation specifications, reference implementation, testing, and certification.

The use case development and functional requirement is the activity which the
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requirement of all relevant stakeholders will be identified and create the
documentation of the use cases and functional requirement. For harmonization of
core concepts, the different concepts will be integrated into a consistent concept.
For Implementation specification, the interoperability specification will be developed.
The reference implementation will provide the code, source code, and the
supporting guidance to the software provider for standard compliant. Testing and
certification are the activity to test and qualify the electronic health record
technology.  Tools and services may compose of use case development,
harmonization tools, vocabulary browser, repository, testing script, and etc. [36].

For medicines terminology development, RxNorm was developed by NLM.
Drug names and drug information are collected from 11 data sources, such as Gold
Standard Drug Database, Medi-Span Master Drug Data Base, Medical Subject Headings
(MeSH), Multum MediSource Lexicon, Micromedex RED BOOK, FDA National Drug
Code Directory, FDA Structured Product Labels, FDB MedKnowledge (formerly NDDF
Plus), Veterans Health Administration National Drug File - Reference Terminology,
SNOMED Clinical Terms (drug information), Veterans Health Administration National
Drug File. The drug information will be analyzed and processed to be the outputs
into RxNorm files [88].

Maintenance process

RxNorm has maintained by NLM. New drug information from FDA Structured
Product Labels source will be send to updated new RxNorm. RxNorm updates
weekly and full monthly release. RxNorm users have to free register for UMLS
terminology services and use the account to download RxNorm release files and
release notes from website. Release notes will contain the information about
vocabulary updates and changing data. The RxNorm technical documents are also
provided by NLM on website. The users can send comments and ask questions

about RxNorm by email [88].
4.2.1.4. Tools and services

Both ONC and NLM provide the EHR, interoperability, and health data

standard information on the websites and the courses of training has arranged for the
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stakeholders in both e-learning, in-class training, and in-house training [91, 92]. ONC
and NLM also provide the grant and scholarship for projects and researches about
EHR, health data standard, and interoperability development and promote adoption
(89, 93, 94].

ONC provides the suggestion, guideline, and tools for EHR implementation
which the users can find these resources and tools on the ONC website in the topic
“How to implements EHR”. In addition, ONC has set up many projects and training
for health care professional and other stakeholders to stimulate the adoption of EHR
[38, 95].

S&l framework community was set up by ONC to promote health data
standard adoption and interoperability, and the stakeholders can register to the
community to exchange knowledge and experience about health data standard
implementation. ONC provides the information, toolkit, and shares the best practice
of health data standard implementation on the website [96].
NLM provides the technical guidelines, and training about RxNorm and other

terminologies to the health care professional, other users, and technology vendors

[92].
4.2.2. United Kingdom
4.2.2.1. Background and medicines terminology related policy

The UK initiated health IT policy in 1998 to promote the use of health IT for
health care decision support. From 1998-2002, there are many documents
suggesting the UK to develop the health IT. The important document was developed
in 2002 named “Delivering 21" century IT support for the NHS: national strategic
programme”, the vision and strategy about eHealth was set up in National Health
Service(NHS) and the health IT plan was integrated in the NHS plan. The health IT

policy from 1998-2002 was conclude in figure 8 [97].
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2002
- Wanless report: Requirement
2000 of long term resource, IT 2002
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choice for patient and working
system

Figure 8 Policy documents for eHealth 1998-2002 [97]

In 2010-2012, the NHS has been reviewing the eHealth policy and set a new
ten year strategy to support the using information and new technology to increase
health care quality and outcomes. The new strategy named “The Power of
Information — putting us all in control of the health and care information we need”
focus on many issues, such as secure online access for personal GP record in 2015
(personal data which is record by general physician), online booking to GP in 2015,
encourage adoption of health care providers, online prescription and label with
barcode, online communication between health professional and patient, and online
information support on trusted website. This new eHealth strategy has set according
to the Health and Social Care Act 2012 and government information principles. The
seven government information principles are shown in figure 9. The department of
health has used these principles to set up the appropriate health information system

to support the health care delivery of NHS and associated organizations [98].
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Figure 9 Government information principles [98]

Health and Social Care Act 2012 was legislative to reform and modernize the
NHS service because the increasing demand for health service and highly increasing
cost of treatment, and the limited budget of NHS [99]. The main context of this Act
is to encourage the NHS, local government, and associated sectors to collaborate
and integration the work and service to improve the quality of health care to
accountable the need of patients [100]. According to the Act, some old
organizations are abolished and new national organizational models were created,
such as Executive Non-Departmental Public Body (NDPB), Special Health Authority
(SpHA), Executive agency, Statutory Committee within another statutory body, and
etc. [101]. The Act also concern about the eHealth and health data standards. The
new organization named Health and Social Care Information Centre was established
to setting the national health T system for health information exchange, and
collecting and analyzing the health data [102]. According to this Act, the health care
organizations have to comply with the information standards which are set by the
NHS England [103].

About the policy about medicines terminology, the United Kingdom
developed dm+d which is a dictionary of medicine and medical device standard for
communication among health information system within NHS since 1999. The dm+d
composes of unique identifier code and text description for identify medicines and

medical devices. dm+d has not standardized terminology which cannot
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interoperability with various clinical system. Therefore, UK adopted SNOMED CT
(Systematized Nomenclature of Medicine Clinical Terms) which is the international
terminology standard with the principles of good terminology practice to support the
information exchange in different system. SNOMED CT UK drug extension has the
components of dm+d but it can provide the content of nine tables of dm+d in only
three tables supporting the business requirement of NHS, and interoperability of
reimbursement and clinical information. SNOMED CT UK drug extension has released

since 2006 [39, 40, 104].
4.2.2.2. Collaborative structure and funding resource

In the past, NHS Connecting for Health, the Department of Health Informatics
Directorate within the NHS was the main division to develop and maintain the NHS
national IT infrastructure since 2005. The Information Standards Board for Health
and Social Care (ISB) had the role to approve the information standards [105-107].
After the legislation of Health and Social Care Act 2012, the organizations related to
the health IT was changed to the new structure, and new roles and responsibilities in
2013.

Health and Social Care Information Centre (HSCIC) is established in 2013 and
has the role to setting the health IT systems for health information exchange, and
collect and analyze the national health data. The Health and Social Care
Information Centre is established as an Executive Non-Departmental Public Body
(ENDPBs)[102, 108]. ENDPB is a type of Non-Departmental Public Body (NDPB) which
is the non-government organization working for the national government. ENDPBs
has the special role about administrative, regulatory, or technical functions [102, 108,
109].  The information about health information system and service of NHS
Connecting for Health which is has the role to develop and maintain NHS national IT
infrastructure is transferred to the HSCIC website. The HSCIC has the role to update
the information succeed to NHS Connecting for Health. Funding of HSCIC comes from

the Department of Health and charge for their services [105-108].
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UK terminology centre (UKTC) is a part of HSCIC which is responsible for
management of health terminology standard including dm+d [104]. The structure for

dm+d governance is shown in figure 10 [110].

dm+d Programme Board UK Terminology Centre

dm+d Content Committee

UKTC Implementation

dm+d Programme dm+d Peer Forum
Liaison Group Review Group

Figure 10 dm+d Governance [110]

dm+d Programme Board is responsible for all issues of dm+d and assigns the
tasks to the dm+d Content Committee. dm+d Content Committee has the
responsibilities to setup the editorial policy and ensure that the dm+d has been
maintained consistent with the policy. The committees also approve the dm+d
changes in major contents, structural, and technical [110].

Programnme Liaison Group has the role to give an advice to the dm+d Content
Committee and give the comments on the papers proposed to the dm+d
Programme Board and Content Committee [110].

Peer Review Group is asked for review and comment on the papers proposed
to the dm+d Programme Board and Content Committee [110].

UK terminology Centre Implementation Forum (UKTCIF) is the main forum for
receiving and providing stakeholders feedback on proposals from the Content

Committee and Programme Board [110].
4.2.2.3. Process

Development and maintenance process of health data standard
The development of health IT standards have to be consistent with national

policy and the clinical practice. The developers may be the Department of Health,
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NHS England, Public Health England, UK Terminology Centre, National Institute for
Health and Care Excellence [111]. The ISB has suggested the information standards
development methodology for health and social care standard development.
Process for developing the standard has been done for 9-12 months. The seven

stages of development methodology are shown in figure 11 [112, 113].

E Need Requirement > Draft > Full > Implement > Maintain > Retire >

Figure 11 Development methodology suggested by Information Standards Board for

Health and Social Care [112, 113].

Seven stages of development methodology are described as follows [113]:

- Need stage: In this stage the stakeholder need for health data standard will
be assessed. The developer has to identify the key stakeholders and assess the
need of stakeholders for health data standards. The impacts of information standard
on the stakeholders have to be identified in this stage. The scope, purpose, and
stakeholders need have to be clearly identified and the developer can consult with
the ISMS for the need statement [113].

- Requirement stage: The requirements which meet the purpose of business
need are identified and consult with stakeholders to receive the input information
from the key stakeholders [113].

- Draft stage: Health data standards specification, implementation guidance,
and implementation and maintenance plans will be drafted in this stage. Drafted
standard will be passed the consultation with stakeholders. The drafted standard
will be submitted to the ISMS for reviewing and checking before submitting to the
ISB. The ISB will consider the standard and give the recommendation or approve for
full stage [113].

- Full stage: In this stage, the scope of implementation testing which is
include the implementation, communications, and operational guidance will be
defined to demonstrate the practical use of health data standard.  The

implementation testing plan will be conducted and the results of the
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implementation testing will be reported to demonstrate the issues which have to be
solved. The results of all stage of standard development process and the standard
specification have to be reviewed by the key stakeholders for the acceptance. The
proposed standard will submit to ISMS to check before propose to the ISB for
approval. ISB will consider the standard to give the recommendation or approve for
implementation [113].

- Implementation Stage: This stage normally completes in 2-3 years. The
approved health data standard will be published and communicate to the health
and social care organization by email and website. The implementation manager has
to support the relevant organization to implement the new health data standard,
response to the issues during the implementation, and help to solve the problems.
The measuring the acceptance according to the success criteria will be checked
during this stage and reported to the ISMS. The development project will close
when the implementation is complete and report to the ISMS [113].

- Maintenance stage: The standards have to be maintained for updating. For
maintaining the standards, the legal, organization, knowledge and medical changes
have to be monitored. In addition, standards have to be reviewed and update to the
change environment. The standards have to be reviewed with the stakeholders to
ensure that they are still response to the business. The information standards should
be schedule review at least every three year. The standards may be changed and
the standards which are not appropriate will be retired [113].

- Retirement stage: The maintenance manager will report the results of the
maintenance review to the ISB. The ISB will agree to reject the standard and the
maintenance manager will communicate to stakeholders for the time for retirement
of that health data standard [113].

Development and maintenance process of dm+d and UK SNOMED CT
extension

dm+d has been developed and delivered by the Health and Social Care
Information Centre and the NHS Business Services Authority. dm-+d was approved
from the ISB to use as the standard for drug information exchange. dm+d is

governed by the dm+d Programme board and the committees [39]. The users can
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accept the license term and register for free account to download the dm+d files
from the website. UKTC has the role to maintain the dm+d in collaborate with the
NHS Business Service Authority [114]. dm+d data is weekly released and SNOMED CT
UK Drug Extension is monthly released through the website of UK terminology centre
[115]. The implementation guidance is developed for the health care organization in
the format of pdf files which can download from the website [116]. Help desk team
is set for information and technical support which can contact by email and the

telephone [117].
4.2.2.4. Services and tools

dm+d browser is provided on the website [118]. HSCIC also provides many
services to the public especially the information and statistic about health and
medical care and support the guidance about health IT and health data standard.
Some service is charged from HSCIC. HSCIC provides the health IT and health data

standard article on the website which is the public can free access [119-121].
4.2.3. Hong Kong
4.2.3.1. Background and policy

In 2005, the Food and Health Bureau has the vision to develop the eHR Sharing
system which aimed to share the patients’ record for better quality of patient
transfer between the all levels of public or private healthcare delivery units. In
2007, the Secretary for Food and Health appointed the Steering Committee on eHR
Sharing and the working groups to setting the eHR development strategy. In 2008,
Hong Kong was set up the healthcare reform consultation and the Food and Health
Bureau proposed the eHR Program as one of the healthcare reform issues. The eHR
sharing system development was planned for over ten years since 2009 to 2019, and
the Legislative Council approved the budget for first stage from 2009 to 2014 [43,
122-124].

In 2009, the eHealth Record Office (eHR Office) was established by the Food
and Health Bureau to co-ordinate for the eHR sharing system development. The eHR

sharing system development has been planned to develop in three important
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components according to the key consensus issues of the stakeholders.  First
component is eHR sharing infrastructure for interoperability between the different
provider systems such as data storage, data exchange system, eHR data access
including patient and provider identification and consent for access, and so forth.
Second component is the adoption of Hospital Authority (HA)’s Clinical Management
System (CMS) of private hospitals and clinics which the eHR sharing system
development program will facilitate these providers to adopt and use the HA
systems and eHR systems.  The last is the technical standard development for
interoperability between different systems [123, 125].

The clinical data standard development was an important issue for eHR sharing
system development program. The development of clinical data standards in Hong
Kong was still in the initial stage including medicines terminology development. In
the past, Hong Kong never had a drug standard code; therefore, the Department of
Health, known as the manufacturer of Drug Compendium and the Hospital Authority
(HA) proposed to use the International Nonproprietary Names (INN) code to indicate
the medicines’ names. However, the INN code was just a set of data indicating the
medicine information at the treatment level only. Hong Kong had approved the
registration of all product types with serial numbers, known as de facto displayed on
products. De facto was considered as a code used to indicate a certain product up to
a trade name of a product. Due to lack of the national medicines terminology, the
Steering Committee on eHR Sharing System develop the Hong Kong Medication

Terminology Table (HK MTT) developed from SNOMED - CT [126-129].
4.2.3.2. Collaborative structure and Funding Sources

The information technology management structure of Hong Kong’s electronic
health record was shown in figure 12. The Food and Health Bureau is responsible for
setting policies and support the information service. Hong Kong appointed the
Program Steering committee and the Steering Committee on eHR Sharing System for
the eHR program. The Program Steering Committee is responsible for co-ordination to
setting and proceeding the strategies, objectives, approved budget and action plans

for the eHR Program The committee consisted of representatives from the Food and
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Health Bureau, the Department of Health, the Hospital Authority, the Office of the
Government Chief Information Officer and the evaluation department within the
organization [44].

The Steering Committee on eHR Sharing System is responsible for give and
advice on the strategy and management to facilitating the eHR development. The
Steering Committee on eHR Sharing System consisted of representatives from the
Food and Health Bureau, the Department of Health, the Hospital Authority, the
Office of the Government Chief Information Officer and other related departments
within the organization. The Steering Committee on eHR Sharing System is
comprised of 4 working groups. Working Group on eHealth Record Partnership
supports the exchange information system in the private sector. Working Group on
eHealth Record and Information Standards develops the information standard for the
electronic information exchange. Working Group on Legal, Privacy and Security Issues
develop the laws facilitating the exchange of information. Working Group on
Institutional Arrangements is responsible for the study of the possibility of
implementation, organizational structure and department by considering the
organizational management, implementation management and monitoring of eHR
Sharing Infrastructure [44].

Hong Kong set up the eHR office within the Food and Health Bureau to take
forward the eHR program development. The eHR office consisted of 3 divisions.
Policy and Planning Unit is responsible for the policies and the plan development for
health information technology system. Infrastructure and Development Unit is
responsible for the development of health information structure and system,
monitoring the implementation of information standards and the requirements and
guidelines for the health information exchange from the stakeholders. Finance and
Project Management Unit is responsible for the management of resources used in
the development of health record exchange system and risk management for the

project achievement [44].
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Figure 12 Management structure of Hong Kong’s electronic health information
program[44]

The eHR office set up the eHR Information Standards which is responsible for
the establishment of stakeholder network for the information standards
development as the structure shown in figure 13. The eHR Information Standards
Office is responsible for supporting and co-operating with the working group for
developing, enforcing, facilitating adoption, and monitoring the health data standards.
The organization work with working group on the eHealth Record & Information
Standards, the Coordinating Group on eHR Content & Information Standards and the
Domain Group on eHealth Content & Information Standards [44, 130].

Working Group on eHealth Record & Information Standards is responsible for
setting the roadmap to support the development of health information system and
health data standards, approve the standard and set the policy for adoption. The
working group is comprise of the representatives from the HKSAR Government, the
Food and Health Bureau, the Office of the Government Chief Information Officer, the
Efficiency Unit, the Hong Kong Academy of Medicine, the Hong Kong College of
Pathologists, the Hong Kong College of Radiologists, the Hong Kong Society of

Medical Informatics, the Hong Kong Medical Association, the Hong Kong Private
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Hospitals Association, the Hospital Authority, the Department of Health, the Internet
Professional Association and the GS-1 and HL-7 Hong Kong Developer [44, 130].

Coordinating Group on eHealth Content & Information Standards (e HR IS CG)
initiates the new health data standards, co-operate for all standard life cycle, and
harmonize the different information standards, approve information standards,
monitor and review the health data standard. The working group includes the
representatives from the HKSAR Government, the Food and Health Bureau, the Office
of the Government Chief Information Officer, the Efficiency Unit, academic sector,
private health care sector, public health care sector, information technology sector,
Standards body (such as, GS1, HL7, and etc.) [44, 130].

Domain Group on eHealth Content & Information Standards (eHR IS DGs)
draft and recommend health data standards in the standards lifecycle as approved

by the eHR IS CG [130].

Steering Committee on eHealth Record eHR
Sharing Office
—
—

Working Group on eHealth Record &
Information Standards 0 F-ooomomoooooooooooooomoomomoooo

(eHR 1S WG)

[ Techincal Task Force ]

Coordinating Group on eHR Content &

Information Standards

eHR Inforrmation Standards Office

Domain Group on eHR Content &

Information Standards

Figure 13 Organization Structure of Hong Kong’s Health Information Developer [44]
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4.2.3.3. Process of medication terminology development

Hong Kong initiated to develop the medication terminology for eHR sharing
by setting the roadmap for medication terminology development. Hong Kong
searched for the international standards and selected the SNOMED-CT system to be
the core concept of medication terminology development. The drug information
which is used for medication terminology development was derived from the
Hospital authority database which contains all drug used and Department of Health
which contain all registered pharmaceutical products [78, 126-129].

eHR Information Standard Office collects the drug information and
synchronize the information to the core concept of the SNOMED-CT system. The eHR
Information Standard Office is responsible to announce and updated the medication

terminology [78, 126-129, 131].
4.2.4. New Zealand

4.2.4.1. Background and policies

In 2005, New Zealand set the Health Information Strategy for New Zealand
and appointed the Health Information Strategy Action Committee (HISAC) which is
responsible for the strategic implementation of health information. Health data
standard development is one of the most important strategies for health information
system development and New Zealand appointed the Health Information Standards
Organization (HISO) in the form of committee and established the HISO office [132,
133].

In 2008, the Minister of Health announced the restructuring of health
information management and established the National Health Board, the National
Health IT Board and the Health Information Standards Organization (HISO) in 2010.
New HISO has the obvious infrastructure and role for the health standard [132-135].

New Zealand set the National Health IT plan which was published in 2010.
The National Health IT plan was divided into 2 stages [135]:

Stage 1 (July 2010-June 2012) is the period for building a strong foundation

and encourage the health care organization to use health IT. In this stage, New
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Zealand focused on health information transfer between the organization and
foundation construction to encourage the organizations applying the information
technology system for patient managing and improvement of health care system
[135].

Stage 2 (July 2010-December 2014) focused on the health information
exchange. This included the exchange of patient information, medical history and
information to support the decision making for treatments [135].

The Privacy Act of New Zealand is the important law which its content aimed
to protect the personal privacy. In 1994, the Health Information Privacy Code
comply with the Privacy Act 1993 was legislated which focused on the protection of
health information. The Health Information Privacy Code was revised in 2008 which
aimed to provide greater understanding on collection guidelines for health service
personnel and disclose health information by health organizations [136-139].

The New Zealand Medicine Terminology (NZMT) was developed in 2009 in
accordance with the e-Pharmacy strategy. New Zealand Medicine Terminology is a
medicine standard code which applied the international standard: SNOMED-CT and
Australian Medicines Terminology. In addition, New Zealand had developed the New
Zealand Universal List of Medicine (NZULM) in 2011, which was a dictionary showing
the medicine data that were used in New Zealand [133-136].

4.2.4.2. Collaborative structure and funding resources

For budget planning, National Health Board is responsible for budget planning
and prioritization of investment in information technology. The National Health Board
(NHB) had allocated a budget from the Ministry of Health [133-136]. In addition, the
health information technology project had been funded by the District Health Board
project funding, National Health Board project funding, Primary Care IT Grant Fund
[135, 140].

National Health IT Board is responsible for setting the national health
information policy and responsible for the implementation of national health
information. The board also supported the development of health data standards

[135, 140].
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Health Information Standard Organization (HISO) Committee is responsible for
providing the technical advices about the health data standards to the National
Health IT Board and responsible for the development, maintenance, and
implementation for the use of the health data standard in accordance with the
health information technology plan. The HISO committee is comprised of
representatives from various organizations including the Accident Compensation
Corporation (ACC), the Chief Medical Officer's Forum, the DHB Chief Information
Officer's Forum, the Health Informatics New Zealand Executive, the Ministry of
Health, the Medical Council (Medical Council of New Zealand), the Nursing Council.
(Nursing Council of New Zealand), the NZ Health IT Cluster, the Primary Care
Information Management Group (PCIM) and the Representation for Maori Interests
[133, 136, 141].

Health Information Standard Organization (HISO) Office is a department within
the Ministry of Health which supported the HISO committee. The HISO office
provided the instructions and responsible for all health data standard life cycle
including development, maintenance, announcement, implementation, and

maximization of understanding for the use of information standard [133, 136].
4.2.4.3. Process

Development and Maintenance of Health data standards

The development and maintenance processes of health data standards
conducted by the HISO committee and HISO office were divided in 5 steps as
follows [8, 134]:

1. Identification and planning: In this step, the requirements were analyzed,
and the purpose and plan of health data standards development were setting. The
HISO office would study the requirements of stakeholder involved. Later on, the
HISO office set the objectives and development and implementation plan for health
data standards. The HISO committee will provide the recommendation for the
proposal.

2. Development and evaluation: The HISO office drafts the specification of

health data standards.



59

3. Consultation: In this step, the HISO office hold a public meeting to hear
comments from stakeholder involved. The draft of information standards would be
proposed to receiving the comments for better improvement.

4. Approval and implementation: The draft of information standards would be
approved by the HISO committee. After approval, the HISO Office is responsible for
announcement and support the implementation.

5 Review and maintenance: The health data standards require maintenance
and review for up-to-date and appropriateness. For the maintenance of health data
standards, the HISO Office set the schedule of maintenance and review. In the case
of emergency problem, the HISO Office would consider the improvement of health
data standards or ad-hoc maintenance in accordance with the specified guidelines.
The HISO Office set the schedule review and established a working group for
consideration to make the appropriate change or reject the health data standard,
then the HISO committee considered for a final approval.

Development Process of New Zealand Medicine Terminology (NZMT)

New Zealand Medicine Terminology (NZMT) is a national drug information
standard used for drug identification, and providing drug information and relationship
of drug information. In the development step, New Zealand studied the options for
medicine terminology development by searching the international standard and
medicines terminology from other countries. New Zealand selected to design the
medicines terminology by using SNOMED-CT concept and applied the Australian
Medicines Terminology for NZMT design [37, 106, 132].

In addition, New Zealand had developed the New Zealand Universal List of
Medicine (NZULM), which is a dictionary collecting the drug information that were
used in New Zealand and used the NZMT for drug information exchange [142].

The data sources for NZMT and NZULM derived from many sources, such as
Medsafe (an organization which is responsible for the quality of medical products in
New Zealand), The Pharmaceutical Management Agency (an organization which is
responsible for the essential drug list and promote the appropriate use of medicine

in the hospital). Pharmacy Guide of New Zealand (an organization providing supports
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to community pharmacy and responsible for Pharmacode® which is the drug code
using for drug inventory management) [142-145].

The NZMT is updated monthly and the users can download the NZULM with
free of charge. In addition, guidelines and help desk service are provide to facilitate

the users for NZMT adoption [142].
4.2.4.4. Services and tools

The NZULM information, technical information, knowledge, and training
media are provided for free download by in the websites [142, 146, 147].

The help desk service and technical support are provided to facilitate the
users which can ask for help by email or telephone call [146].

NZULM and NZMT browser is available on website which the users can search

the information [147].
4.2.5. Australia
4.2.5.1. Background and medicines terminology related policy

In 2005, Australian State and Territory g¢overnments have established a
National E-Health Transition Authority (NEHTA) to develop the electronic health
information system. In 2006, NEHTA had developed the National eHealth standard
catalogue and health data standards for the health information exchange. In the
same year, NEHTA had developed Australian Medicines Terminology by applying the
SNOMED CT concepts [148, 149].

In 2008, Australian Health Ministers' Advisory Council, commissioned Deloitte
has developed National E-Health Strategy by defining the basic principles of
electronic health information system development in four areas as follows (as shown
in figure1d) [150, 151]:

- Foundations for the health information exchange between health care units

- Processes and tools to support the health information system development
and facilitate the use of electronic health information systems

- Change management and promote the acceptance and adoption of the

stakeholders
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- Governance for establishing the structure and mechanism of management
to achieve effective coordination in the development, maintenance and use of

electronic health information systems

E-Health Strateegy

Change and Adoption

E-Health Solutions

Govermance

Service Delivery Information
Tools Source
Foundations

Figure 14 Principles of electronic health information system development of

Australian National E-Health Strategy [150]
4.2.5.2. Collaborative structure and funding resources

National E-Health Transition Authority (NEHTA) is the main organization which
is responsible to develop electronic health information systems, health data
standards for health information exchange, and the Personally Controlled eHealth
Record (PCEHR). NEHTA received funding from the Council of Austraian government
(COAG), all State, and Territory Governments. The governance structure consists of
(149, 152-155]:

- NEHTA Members are representatives from the Australian state, territory, and
Federal health departments.

- The NEHTA Board of Directors

- Board Committees is responsible for setting the strategy and project plans
which consists of the Audit Committee, Risk Committee, Finance Committee, and
Remuneration Committee

- The Chief Executive Officer is responsible for the strategic direction and
implementation of the assignment.

- The Company Secretary
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- The NEHTA organization consists of four main groups, such as national
infrastructure services, solutions and development, strategy and architecture, and
governance and support [149, 152-155].

National Clinical Terminology and Information Service (NCTIS) was a
department within NEHTA which is responsible for the development of health data
standards including medicines terminology. For the Australian Medicines Terminology
(AMT), the working groups had established for the stakeholders cooperation for [152,
156].

In 2013, the Australian government reviewed the implementation status of
the PCEHR and set the policy and budget to strengthen the governance in
accordance with the review. According to the governance transition in 2015, NEHTA

was changed to the new entity called the Australian Digital Health Agency [157].
4.2.5.3 Process

Development, implementation, and maintenance process of Australian
Medicines Terminology (AMT)

Data sources for AMT development derived from three data sources as
bellows [152].

- The Australian medicines industry

- The Therapeutic Goods Administration (TGA) was a department under the
Australian Government Department of Health and Ageing which is responsible for
quality of medical products including pharmaceuticals, medical devices, and blood
and blood-related products [158].

- Pharmaceutical Benefits Scheme (PBS) is a list of essential medicines [159].

For AMT development, the preliminary model and the use case diagram were
developed and discussed with the stakeholders for improvement, including the
software developer, the health care professionals, the representatives from PBS, the
representatives from TGA, the representatives from the Australian medicines industry,
and other stakeholders. After approval, the AMT was announced and communicate

for the stakeholder adoption [30].
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The AMT implementation was an interesting process. AMT implementation
plan was divided in three formats and three phases as bellows [160].

Phase 1 mapping (preliminary AMT coverage) with local medicine list which
the health care unit must always match and updated AMT with the local drug use in
their health care unit.

Phase 2 mapping (full AMT coverage) with local medicine list which the
software application in the hospital was developed to use AMT to exchange data.

Phase 3 Native implementation which the hospital software applications
could use the AMT to exchange information.

AMT update monthly and release for the users to download the AMT. In

addition, guidelines and help desk service are provide to facilitate the users [152].
4.2.5.3. Services and tools

The AMT and mapping suideline, technical information, knowledge resources,
training media, are provided for download from the websites [152].

Australian Medicines Terminology Browser is available on website which the
users can search and easier to find the names and relationships of the concepts of

drugs which is available through the AMT website [161].
4.2.6. Canada
4.2.6.1. Background and related policies.

Canada recognizes the importance of health information and established the
Canadian Institute for Health Information (CIHI) in 1993. CIHI established the CIHI
Partnership for Health Informatics/Telematics, which consists of representatives of
relevant government agencies, representatives of health service unit, representative
from private sector and representatives from non-profit agencies. The partnership
had a role in developing a national agenda on health information technology [162,
163].

In 1997, Canada had made the health care reform. The development of
health information technology was the key issue. In 2001, Canada established the

Canada Health Infoway which had a role and responsibility in electronic health
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information system and health data standard development for the information
exchange [162, 164]. Infoway worked with many sectors for the development of
electronic information systems in both central and regional. The important policy
was described as follows [165]:

- Investing and co-operate with the provinces and territories to encourage the
use of health information technology in all regions of Canada.

- To encourage and support the adoption and use of health information
technology for health care professionals

- Prepare the blueprint for the development of electronic health record in
hospitals and health sectors in both central and regional to develop the system for
the electronic health information exchange.

- Support the development of health information technology and sustain
communications and technology standards to achieve the patient health information
exchange securely and correctly.

- Providing tools and services for technology venders to encourage software
manufacturers to accelerate technology development

For health data standard development, CIHI and Infoway established
Standards Collaborative to develop health data standard, such as laboratory

standards, diagnostic imaging standards, drug standards, and etc. [4]
4.2.6.2. Collaborative structure and funding resources

CIHI and Infoway were two important organizations in Canada which co-
operate for health data standard development. Canadian Institute for Health
Information (CIHI) is an independent and not-for-profit-organization received funding
from the Federal and Provicinal / Territorial Ministries of Health. CIHI is responsible
for gathering and analyzing health information, increase the understanding and
adoption of health information. CIHI also had a role in the development of health
information exchange in order to use and compare health information effectively
[154][155].

Canada Health Infoway is an independent and not-for-profit-organization

funded by the federal government. Infoway is the main responsible organization for
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development of electronic health information systems, encourages the adoption and
use of health information systems, and develop health data standards for exchange
[156].

CIHI and Infoway established the Standard Collaborative as the cooperation
network in 2006. Standard Collaborative was responsible for the development and
maintenance of health data standards, and provides services to support the
implementation of the health information technology for electronic data exchange
Standards Collaborative was a part of Infoway in 2007. The Standard Collaborative

structure was shown in Figure 15 [4].

Standards Council of Canada Canada Health Infoway Canadian Institute for Health
Canadian Standards Association Standards Collaborative Strategic
Committee

Standards Collaborative Coordinating
Committee

Technical Clinical
Sub-Committee Sub-Committee

Pan-Canadian Standards group

Standard Collaborative Working Group
[SWG 1-10)

Figure 15 Standard Collaborative structure [4]

The structure of the Standard Collaborative Committees and working groups
consisted of [4]:

- Standard Collaborative Strategic Committee (SCSG) is responsible for policy
setting.

- Standard Collaborative Coordinating Committee (SCCC) is responsible for the
coordination, prepare guidelines for implementation.

- Standard Collaborative Working Group (SCWG) has the role for providing
guidance in the selection of health data standards, develop and maintain standards,
and review the content of health data standards. SCWG had more than 10 working

groups with expertise in various aspects.
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4.2.6.3. Process

The development and maintenance process of health data standards
The development and maintenance process of health data standards in

Canada is divided into four stages as shown in Figure 16 [166].

I/-
Needs |dentification and

Business Definition

/ \

S ( Options
Maintenance Research and
' Analysis |
N

/

Figure 16 The cycle of the health data standard development process [166]

Specification

Development

1. Needs Identification and Business Definition: Explore the need of all
stakeholders to develop the standard specification of health information [166].

2. Options Research and Analysis: Study the international standards to select
the option that the features and specifications which meet the requirements, then
analyze costs such as licensing fees, maintenance costs, etc. [166]

3. Specification Development: If the international standard was appropriate
to use and the working group decided to choose the international standard, the
working group would set the implementation and user guidelines. If the international
standard did not meet the needs of stakeholders, the working group would develop
new standard specification. Drafted specification had to consult with the
stakeholders and presented to the SCCC to review and make recommendations

before submitted to the SCSC for approval [166].
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4. Maintenance: Health data standard need the schedule updated and
reviewed that it still meet the requirements of the stakeholders to use or not. If
SCWG reviewed and agreed that the standard was unsuitable for current use, SCWG

would propose to be changed or canceled health data standards [166].
4.2.6.4. Tools and services

- Knowledge service and user guidance for health data standards can
download from the website of Infoway [167].

- Mapping guidance and tool to match old health data standard with new
health data standard [168].

- Certification Services which is the service that Infoway provided the
certification services for the software application that could use new health data
standard for exchange. The Infoway certified the software products to encourage the
development of technology to produce products that are cost effective and can be
used to exchange data securely. In addition, this could encourage the private sectors

and health care professional increasing to use information technology products [168].
4.2.7. Summarize of the review of the experience of six countries

From the review of the experience of six countries, it could be seen the
countries advanced in HIT have similar governance systems for health data standards
and medicines terminology as follows.

1. Policy and legal: All countries launched the policies and set up a
prominent roadmap for medicines terminology development consistent with the HIT
policy. In addition, some countries announced the legal facilitation of HIT
development and promoted the adoption, For example, the US announced
HITECHACT in 2009 authorized by the Office of the National Coordinator for Health
Information Technology (ONC) to enforce the HIT and health data standard adoption
(84].

2. Collaborative structure and funding resource: Most of the countries

established an organization responsible for HIT governance and has a department
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responsible for health data standard governance including medicines terminology
governance.

The HIT organization forms in the countries advanced in HIT are government
organizations and independent organizations.

- Government organization: Some countries established a HIT organization as
a government organization receiving a fiscal budget from the government. The US
established the ONC within the Department of Health and Human Services [38]. Hong
Kong established an eHealth Record Office within the Government of Hong Kong
[169].

- Independent organizations: Some countries have established a HIT
organization as an independent body, which is more flexible than a government
organization. Australia established the National E-Health Transition Authority (NEHTA)
and Canada established Health Infoway as independent and not-for-profit
organizations receiving a fiscal budget from their governments [148, 164]. The UK
established the Health and Social Care Information Centre (HSCIC) as an Executive
Non-Departmental Public Body (ENDPB) receiving a budget from the government and
charging for services [70].

In these countries, the HIT organization coordinates with related agencies for
medicines terminology governance in the form of a committee for policy setting and
a working committee for medicines terminology development. Some countries have
established a stakeholder coordinate network for promoting health data standard
development and adoption, such as Canada who set up the Standard Collaborative,
the US set up the Standard & Interoperability framework to empower, facilitate use,
and accelerate adoption of the stakeholders [4, 96].

3. Process: All countries studied set up a similar process for health data

standards and medicines terminology as follows:
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- Policy setting process: This process allows the stakeholders to participate in
the policy setting process in the form of committees

- Development process: This process consists of user requirement
identification, standard specification, and public consultation

- Approval process: The UK, Canada, and New Zealand appointed committees
of experts for specification approval and review [112, 141, 166].

- Maintenance process: All countries studied have a regular schedule to
release and update the medicines terminology.

- Implementation process: This process consists of implementation plan
setting, integrating health data standards to the eHealth system, and facilitating user
adoption.

4. Tools and services: All countries developed tools and services to facilitate
the users to use medicines terminology, such as medicines terminology browsers,
mapping suidance and tools for mapping the medicines terminology and other drug
codes, toolkit, helpdesk, training services, and a certification service for software

suitable for medicines terminology.
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Countries/ us UK Canada New Australia | Hong
governance Zealand Kong
system

1. Foundations

1.1 Policy and plan:
® Setting the prominent HIT and health data standard policy, roadmap and plan.
® Setting the roadmap and plan for health data standard development in
accordance with HIT development plan

e Announce the legal to facilitate enforcement and adoption

Important v v v v v v
national HIT & Meaningful | Information EHR Health National EHR
use of EHR for health, sharing information | vision for vision
health data
&HITECH The power of system strategy for | eHealth
ndar i
standard pOl < ACT information, New and
&legal and Health Zealand National
and Social eHealth
Care Act strategy
2012

Collaborative structure & funding resource:
® FEstablished main responsible organization for HIT and health data standard
® (Collaborative structure in the form of committee and informal user community
e Main funding resource for HIT development according to the HIT roadmap from

the government

HIT & health ONC HSCIC & Infoway National NEHTA EHR
data standard NHS Health IT office
organization Board

and HISO
Organization Gov Non- Ind Gov Ind Gov
form Departmental
* Goy = Public Body
government
organization
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Countries/ us UK Canada New Australia | Hong
governance Zealand Kong
system
**Ind =
Independent

organization

Funding Gov Gov and Gov Gov Gov Gov
resources charge for
* Gov = fiscal service

budget from

government

Health data standard process

® The stakeholders participate for policy setting in the form of committees
® Development process: user requirement identification, standard specification, and
public consultation
® Maintenance process: regular schedule to release and update the medicines
terminology, and the stakeholders can request for urgent update
® |mplementation process: implementation plan setting, communicate to
stakeholders and facilitating user adoption.
Policy setting v v v v v v
Development v v v v v v
Approval NA 4 4 4 4 NA
Maintenance v v v v v v
Implementation v v v v v v

Tools and services

All countries developed tools and services to facilitate the users

Necessary tools and services : medicines terminology browsers, mapping guidance
and tools for mapping the medicines terminology and other drug codes, toolkit,
helpdesk, training services, and a certification service for software suitable for

medicines terminology
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4.3. Current situation of drug code and medicines terminology governance in

Thailand
4.3.1. Background and related policy

In 2000, Ministry of Public Health (MOPH) appointed the committee to
develop drug code and drug information standard, and the 24 digits drug code was
developed and use for drug inventory management within both central and region
hospitals since 2002. Later on, the National Health Assembly set the strategic plan for
health information system (HIS) to develop the HIS and mechanism to support the
health information exchange for health care use. An important strategy is health data
standard development for interoperability between the health care unit and
organizations. According to the national drug information standard requirements, the
24 digits drug codes was announced as first national drug information standard and
use for drug reimbursement in Thailand since 2010 [45, 170].

Although the health information technology strategy just launched in 2010,
the ICT application is pervasive in health system for many years. Various drug codes
were developed to use as local code in each health service unit and some drug
codes was developed for specific purpose before announce to use 24 digits drug
code as national drug information standard. Due to, the 24 digits drug code was
initiated for only inventory management purpose not for health care and
reimbursement purpose; therefore, the code does not contain some necessary
information and not standardize some drug information before generating code such
as dosage unit, dosage form, and etc. In addition, the governance of 24 digits drug
code were not well-prepared and improved for using as national drug information
standard; therefore, many problems were occurs in implementation. Due to
insufficient foundations for maintenance, lack of regular mechanism for updated drug
code, no data source transferring system to generate and update drug code, and no
necessary tools and services for user support; therefore, 24 digits drug code is not
cover all medicines, not up to date, and not cover all non-registered drug and

hospital formulary which are used in all health service units. The 24 digits drug code
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implementation is not successful because the governance system cannot serve the
requirement of the users for health care and reimbursement purpose [11].

According to the high expenditure of drug reimbursement in three health
insurance schemes such as the universal coverage scheme (UCS), the social security
scheme (SSS), and the Civil Servant Medical Benefit Scheme (CSMBS) and the
problems of 24 digits drug code, Thai government launched the policy to develop
medicines terminology which can really use for multi-purpose, such as
reimbursement and cost containment, inventory management, and health care.
Although the policy to develop the HIS and mechanism was set since 2010, Thailand
still has no governing body for health information technology including no main
organization for health data standard governance [11].

After the policy was announced, the MOPH appointed the Committees for
Medicines Terminology Development and the Thai Health data standard
Development Center (THIS) has been assigned to develop Thai Medicines
Terminology (TMT) in 2012. TMT was developed by applied SNOMED-CT and the drug
information from 24 digits drug code to generated TMT code which is more flexible
and easier to use for reimbursement and health care [11]. At present, TMT was used
for drug reimbursement in CSMBS and UCS.

The slowly implementation of TMT was from many causes, such as lack of
authority and efficient co-operation for enforcement, lack of national roadmap and
governing body for implementation, lack of efficient drug information collection and
transferring system, and lack of health informatician and pharmacy informatician. The
lack of authority and efficient co-operation for enforcement and lack of national road
map and governing body for implementation affects to the adoption of the health
insurance schemes and the health care professionals. The lack of efficient drug
information collection and transferring system is the cause of slowly TMT code

generation and uncover of drugs used within health service.
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4.3.2. Governance of drug codes and medicines terminology
4.3.2.1. Policy and plan setting

In 2010, the national health assembly concluded that the lack of foundations
and effective management system are the main important problems of the Thailand
health information system. At present, Thailand still has no main responsible
organization to health information technology. The Bureau of policy and plan,
Ministry of Public Health (MOPH) responsible to develop the policy and plan about
health information technology including health data standard and present to the
health assembly to set up the strategic plan for health information development.
The national health assembly is the public participatory process to develop and
push the health policy. After the strategic plan was set, the Bureau of policy and
plan responsible to co-ordinate with the stakeholders and the National health
information committee to manage the strategic plan, monitor and report the

progression [171, 172].
4.3.2.2. Governance of 24 digits drug codes

Due to the lack of main responsible organization to govern health data
standard; therefore, the Bureau of health administration was assigned to develop and
maintain 24 digits drug codes and received the fiscal budget from MOPH [12, 45, 170,
173]. The governance for the 24 digits drug code is shown in figure 17.

According to figure 17, Bureau of health administration has been collecting
drug information to generating 24 digits drug code from many sources, such as Thai-
Food and Drug Administration (TH-FDA), the Government Pharmaceutical Organization
(GPO) and the Defence Pharmaceutical Factory, hospitals, manufacturers, and
Institute of Thai Traditional Medicines.

Due to Thailand has both registered drugs which have to register by Thai-
Food and Drug Administration (TH-FDA) and non-registered drugs, such as hospital
formulary, and drugs manufactured from the Government Pharmaceutical
Organization (GPO) and the Defence Pharmaceutical Factory which are omitted to

register by TH-FDA. For the registered drugs, drug information was mainly derived
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from TH-FDA but the manufacturers can request the drug code in the case of urgent
use. For the non-registered drug except hospital formulary, the manufacturers have
directly sent drug information to the Bureau of health administration. After collecting
drug information, Bureau of health administration has examined and cleaned drug
information, then generated 24 digits drug codes. For the hospital formulary, the
hospital could generate 24 digits drug code from the software program and sent to
the Bureau of health administration for examination and announcement.

Thai traditional medicines were widely used in hospitals and reimbursement
in health insurance schemes. Due to the dosage form and strength of Thai traditional
medicines are various and different from the modern medicines. The Institute of Thai
Traditional Medicines has generated 24 digits drug code and sent to the Bureau of
health administration for examination and announcement.

The 24 digits drug codes has been sent to Bureau of policy and strategy for
announcement and posted the updated drug code on the websites for download.
The users can download the 24 digits drug code updated file from websites and use
the mapping tool to map 24 digits drug code with the local code. The hospitals use
24 digits drug code to report drug information to MOPH, NHS, CGDs, SSO, and so
forth.
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Figure 17 Governance model of the 24 digits drug code

Problems of 24 digits drug code governance

1. Lack of main responsible organization and effective governing system.
Because of no governing organization for providing policy, coordinating for
maintaining the drug code, harmonizing with other standard code, and reviewing and
improving standard code, the 24 digit drug code system is facing the problems of
updating standard, mapping with other standard code, and the coverage of drug
entity in Thailand (around 5-10% of drug items used in big hospitals and the hospital
extemporaneous drugs are not in 24 digit drug code system database) [11]. These
affect to the manufacturers which cannot sell the products to the hospitals, the
hospitals cannot reimburse drugs which do not have 24 digits drug code from the
health insurance schemes, the health insurance schemes cannot analyze the drug
use information for policy setting.

2. Lack of the effective drug information transferring system and agreement of
format of drug information for updating drug code. TH-FDA database and other

database did not standardize drug information and the co-operation to send the drug
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information for updating drug code did not set up the time schedule for data
transferring and agreement of the format of drug information.

3. Lack of the effective tools and service to support the users. There is no
timeline for user problem solving service when the users has the problems about 24
digits drug code and ask to the administrator. The 24 digits drug code updated file
was presented in the excel file which is hard to search for specific drug and map with
other drug codes. The users suggested the administrator to develop the searching

tool.
4.3.2.3. Governance of Thai Medicines Terminology

TMT was developed and maintained by Thai Health Information Standard
Development Center (THIS) which is a health data standard research unit in Health
systems Research Institute (HSRI) [11, 174]. The governance for TMT is shown in figure
18.

Hospita, Institute of Thai traditiona
[ FDA/ Drug manufadurer and distnbutor ]
I'IIE‘IEII'E, etc

~ Send Drug " Send Drug
W information ‘//' '3\__ information /'
[ Thai Hedth Information Standards Development Center ]
_—TMT development
Chedk drug info./ .
ues.tlon '|
create &update TMT/ nswer /
announcement
[ Hespita ]
[ The Comptroller Genera’s Department ]

o /

Figure 18 Governance model of Thai Medicines Terminology

In the initiation phase, drug information has been gathering from many
sources, such as TH-FDA database, 24 digits drug code database, hospital drug use

information from the Central Office for Healthcare Information. Later on, THIS has
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been collected drug information from TH-FDA, manufacturers, hospital, and Institute
of Thai Traditional Medicines. Data has been cleaned, standardized, examined, and
added more details from the references. For TMT drug code generating, THIS
developed the software application for generating TMT drug code. TMT updating file
releases at first and third Monday in every month which the users will receive the
inform letter and can download from the websites.

THIS provides mapping tool for search the TMT code and map with the 24
digits drug code and TH-FDA drug registered code. The mapping tool also facilitates
the users to map these drug codes with the local code which is the users use in their
organizations.

THIS provides helpdesk for the users which the users can ask the questions
by telephone, email, and social media. If the users want to ask question, they can
download the form from website and send the question via email. The administrator
will answer the question within 3 days. If the administrator cannot answer the
question, the user will receive the email to postpone for 10 days [11].

Problems of TMT governance

1. Problems in drug information collection to generate and update TMT. Drug
information is mainly derived from TH-FDA database, but TH-FDA database does not
set timeline for updating new drug information and does not clear the old drug
information. This leads to the problems for updating TMT from TH-FDA database.
THIS has to gather the drug information from other sources. The drug information
which is sent to THIS does not set the standard format of drug information; therefore,
It is wastes of time to cleaned and examined drug information before generate TMT.

2. Lack of authority to enforce the medicines terminology and coordinate
development and maintenance. THIS is a health data standard research unit which is
assigned to develop TMT but THIS does not have authority to enforcement which
affects to the implementation process.

3. Users concern about the continuous and sufficient funding resource for
maintenance. Due to the TMT development is funding as project, the users concerns
about the continuous of policy and sufficient funding resource. The users complain

that the implementation in manufacturer companies and hospitals has to invest for
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software program changing and change the working processes. The continuous of
policy is required from users.

4. Lack of main responsible organization and effective governing system. THIS
has the mission to develop health data standard but do not have the mission to
maintain health data standard. In Thailand, there are many organizations responsible
to governance health data standard including drug code and medicines terminology.
These organizations may have the redundant role in drug code and medicines
terminology governance. Various health data standard has been developing in
Thailand, and require the main responsible organization and effective governing
system.

5. Lack of specialist and human resource. The specialists for develop and
maintain medicines terminology are insufficient and the hospitals require the health
informatics health informatician.
4.3.2.4. Conclusion of the current situation of medicines terminology

governance, problems, and the recommendations

In the stakeholder consultation seminar, the stakeholders was concluded the
problems of current governance, and the recommendations for governance model

development as table 3.

Table 3 Results from key informant interviews about the problems and the

suggestion of the drug code and medicines terminology governance

Interview topics Problems Recommendations

Policy - No clear roadmap and plan - Establishing a national body for

- National body for HIS policy | HIS policy setting comprising of

setting is not clear. stakeholder representatives from
- Lack of stakeholder both government and private
participation in the policy sectors

setting process. - Creating the standard procedure

for setting a national policy for
health data standards and

medicines terminology
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Interview topics Problems Recommendations
development
Collaborative - No main organization Develop the collaborative
structure responsible for medicines structure as follows:
terminology governance 1) Establish a main organization
- The assigned organizations responsible for HIT governance
do not have a mission for including health data standards
medicines terminology and medicines terminology
governance. governance. The organization
- Lack of authority to enforce needs to have the legislative
the medicines terminology and | authority to govern and enforce
coordinate development and | and be flexible for effective
maintenance management.
2) Create the organization as an
independent or government
organization or develop from the
present organizations (such as the
HIT department of MOPH) or
establish a new organization
3) Develop the stakeholder
network for medicines
terminology development and
empower stakeholders to use
medicine terminology for drug
information sharing
Funding - Funding as a project - Set the funding plan to conform
resource - Concerns about the to the policy and long term

continuous and sufficient
funding resource for

maintenance

planning
- Other funding resources from

other organizations as the co-
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Interview topics

Problems

Recommendations

- Lack of other sources of

funding

project

Development

process

- Lack of participatory process
for other stakeholders

- Lack of stakeholder
requirement assessment

process

- Set up a process that allows the
stakeholder to explain their

requirements

Implementation

process

- Lack of efficient
communication process before
and after enforcement

- There are problems of user

adoption after enforcement

- Set an implementation plan
and communicate to the
stakeholders

- Set the preparation phase
before enforcement for better

user understanding and adoption

Maintenance

- The problems of drug

- Improve the drug information

process information collection and collection system by consulting
transferring system and with the Thai FDA to collect both
process for updating registered and non-registered
- Lack of an efficient drug information, or develop
monitoring and evaluation channels or automatic
process to explore governance | application and setting the
and user problems schedule for the Thai FDA,
hospitals, and manufacturers to
send drug information directly to
the responsible organization
- Setting monitoring and
evaluation plans and processes
to review the problems for better
adoption
Tools and - Insufficient tools and - Develop the tools to respond to
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Interview topics

Problems

Recommendations

services

inefficient services

- Inconvenient and inactive
problem solving service of the
medicines terminology
administrative organization

- Lack of human resources in
hospitals and the medicines
terminology administrative
organization to provide the
knowledge and services for

users

stakeholder needs

- Training the users for initial
problem solving

- Improve the problem solving
service

- Set up a service for human

resource development
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4.3.2.5 Summarize the review of the experience of six countries and current
situation of Thailand

The researcher summarizes the information of the review of the experience
of six countries and current situation of Thailand in table 4. The information from the

review of the experience of six countries and current situation of Thailand were used

to design the governance model.

Table 4 Summarize the review of the experience of six countries and current

situation of Thailand

Topic Review from

advanced countries

Thailand current situation

Policy - Setting the prominent HIT
and health data standard
policy, roadmap and plan.
- Setting the roadmap and
plan for health data
standard development in
accordance with HIT
development plan

- Announce the legal to

facilitate enforcement and

- No clear roadmap and plan
- No legal announcement to
facilitate enforcement and
adoption

- The assigned organizations
for medicines terminology
development are lack of
authority to enforce the
medicines terminology and
coordinate development and

maintenance

adoption
Collaborative - Established main - No main responsible
structure responsible organization for | organization responsible for

HIT and health data standard
- Collaborative structure in
the form of committee and

informal user community

HIT, health data standard,
and medicines terminology

governance
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Topic

Review from

advanced countries

Thailand current situation

Funding resource

- Main funding resource for
HIT development according
to the HIT roadmap from the

government

- Funding as a project

- Stakeholders concern about
the continuous and sufficient
funding resource for

maintenance

Process

- The stakeholders
participate for policy setting
in the form of committees

- Development process: user

requirement  identification,

standard specification, and
public consultation
- Implementation process:

implementation plan setting,
communicate to
stakeholders and facilitating
user adoption.

- Maintenance process:
regular schedule to release
and update the medicines
terminology, and the
stakeholders can request for

urgent update

- Lack of participatory process
for other stakeholders

- Lack of stakeholder
requirement assessment and
consultation in development
process

- Lack of efficient
communication process

before and after enforcement

Tools and services

- All countries developed
tools and services to
facilitate the users

- Necessary tools and

services : medicines

- Insufficient tools and
inefficient services

- Inconvenient and inactive
problem solving service of

the medicines terminology
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Topic Review from Thailand current situation

advanced countries

terminology browsers, administrative organization
mapping guidance and tools
for mapping the medicines
terminology and other drug
codes, toolkit, helpdesk,
training services, and a
certification service for
software suitable for

medicines terminology

4.4. Proposed governance model

The proposed governance model was developed from the information
collected from the review of the experience of six countries and current situation of
Thailand. The researcher compares the governance system of the advanced
countries and Thailand and synthesizes the model from this information. The first
drafted model was developed and consulted with the stakeholders in consultation
seminar and improved as second drafted model. The first drafted model and second
drafted model was shown in appendix 5. The second drafted model was tested for
usability testing from the experts and the result of the heuristics evaluation was
shown in appendix 5. The second drafted model was improved as the proposed
governance model. The proposed governance model is presented in three main

areas, foundations, process, and tools and services.
4.4.1. Foundations

1) Policy: In the stakeholder consultation process, the participants concluded
that the important policies for all national HIS system development and
implementation should be set and the medicines terminology policy should be

important, which conforms with the national HIS. The legal support medicines
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terminology development should be carried out and enforced to accelerate
adoption of health data standards and health information exchange. The committee
for policy setting should comprise of the representatives of all the groups of
stakeholders, such as the drug codes and medicines terminology administrators, the
users in the hospital, the users in health insurance schemes, the users who are drug
manufacturers and distributors, and the users in software manufacturing. At present,
the medicines terminology development and implementation policy emphasizes the
reimbursement use in health insurance schemes and not medical care. A policy to
promote development and adoption for medical care, public health information
exchange, and patient information exchange that the patients and caregivers should
access their drug information should be emphasized.

2) Collaborative network and funding resource: In the stakeholder
consultation process, the participants proposed to set up a HIT governance
organization (HITGO) to coordinate and support HIS development including medicines
terminology development, implementation, and maintenance. They proposed the
HITGO be legally established as an independent organization authorized by MOPH
receiving a budget from MOPH. The structure and functions of HITGO is proposed in
figure 19. The HITGO has to co-operate with the stakeholders in the form of the
collaborative structure seen in figure 20. The HITGO should co-operate with the
ministry of public health, health insurance schemes, other government sectors, and
the private sector in the form of a policy committee and medicines terminology
working committee. The HITGO should support the user community as the informal

collaborative network to accelerate user adoption.
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HIT gavernance organization (HITGO)

Independent crganization/ budget from MOPH

Planning &menitoring HIT development Tool & technology support
Communication Health data standard Human resource &knowledge
&promote adoption Development &maintenance development

Medicines terminology dewvelopment &maintenance

Figure 19 HIT governance organization and the functions related to medicines

terminology governance

HIT policy committee

................................

Medicines terminclogy approve committee

Medicines terminclogy working commitiee

Figure 20 Collaborative structure for medicines terminology governance
——— Main collaborative structure - - -~ Formal collaborative network

—.-.- Informal collaborative network

In the stakeholder consultation process, the participants proposed an
independent organization similar to the National E-Health Transitional Authority of
Australia (NEHTA) and proposed a collaborative network structure to coordinate for
health data standards and medicines terminology governance similar to the Standard
Collaborative of Canada. The functions of the main responsible organization was set
by applying the functional structure theory suitable for the organization that has a
unique or special expertise in business, non-competitive business, and necessitates
higsh standards However, the organization design theory has limitations in co-

operation among the departments in the organization and other relevant
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organizations. The horizontal organizational linkage structure as the working
committee and informal practitioner community will help to decrease this limitation
[34].

In this study, usability testing applies the good governance principle for
testing. All experts were concerned about the effectiveness and efficiency of the
organization because the HIT governance organization should be flexible and
adaptable to innovation and a changing environment.

The authority for regulation enforcement of the main responsible organization
is a key issue, which all key informants and experts expressed concern because the
organizations have to enforce consistent use of national health data standards for
health information sharing in the government sector, private sector, and health
insurance schemes. In Thailand, the body which has the regulation authority must be
a government organization. In Thailand, the government organizations were
established in various forms for more flexible management, such as privatization,
service delivery units, and public organizations. These organizations must be
established according to the law or regulations. The public organization is similar to
the non-departmental public body of the UK.

The funding resource of public organizations in Thailand is sponsored by the
government as the ministry’s fiscal budget. The researchers found that some HIT
organizations in other countries receive project funding support, research grants from
other government departments and the private sector, and charge for services
[18,19]. In the researchers view co-operation and co-funding with other government
departments or the private sector for specific projects or research will accelerate
development and adoption. In addition, charges for some services should be done to
facilitate the users with more convenience and more efficiciency. The funding

resources should not be limited only from the government budget.
4.4.2. Process

This study proposed the medicines terminology development process,

implementation process, and maintenance process as shown in figures 21.
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1) Development process: The requirement of user identification is the first
step in development. A suitable option for development, such as adopting
international medicines terminology or creating new medicines terminology will be
selected by the medicines terminology working committee. Then, the medicines
terminology specification will be developed and approved by the medicines
terminology approval committee.

2) Implementation process: The implementation plan, the user manuals,
services and supportive tools to be developed by the HITGO and medicines
terminology working committee before a new medicines terminology announcement
and enforcement. The user communication, training, and problem solving will be
arranged after the new medicines terminology announcement. The HITGO will co-
operate with the software manufacturers to develop software programs, which can
use new medicines terminology for drug information exchange and certification of
the software.

3) Maintenance: The plan for maintenance and the schedule for updating
medicines terminology will be set and announced by HITGO. If the users cannot find
the medicines terminology or find mistakes in medicines terminology, they can send
a request for an urgent medicines terminology update. After an implementation
period, the medicines terminology specification should be set. If the medicines
terminology specification is not appropriate to the requirement of the users, it
should be rejected and a new medicines terminology specification developed.

HITGO will co-operate with the stakeholders for medicines terminology
development, implementation, and maintenance as in figure 22. The HITGO will
collect new or updated drug information from Thai FDA database, hospitals and the
manufacturers to create or update the medicines terminology and schedule
announced to the users. In the stakeholder consultation process, the participants
proposed two options for drug information collection to create and update
medicines terminology. Option 1 proposes that the Thai FDA should be a center to
collect both registered and non-registered drug information to be sent to HITGO to

create or update medicines terminology. Option 2 proposes that the process may be
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made shorter and faster if the manufacturers send their drug information to HITGO to

create or update medicines terminology.
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Figure 21 Process for health data standard and medicines terminology governance
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Figure 22 Collaborative structure and process for medicines terminology
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4.4.3. Tools and service

1) Supportive tools: The important supportive tools, which should be
developed for the users are as following:

- An electronic drug information collecting system enhanced to automatically
transfer new or updated drug information from the Thai FDA, manufacturers, and
hospitals.

- A repository tool to collect, search, and dowload documents, user manuals,
or supportive tools about medicines terminology.

- The online medicines terminology database can help users to easily find the
medicines terminology and download the updated medicines terminology.

- Mapping tools will be developed for mapping the new medicines
terminology with other drug codes.

2) Public services: Necessary public service should be provided, such as user
technical support and problem solving service, updated medicines terminology
warnings and downloads

3) Knowledge service: A knowledge media, which health professionals can
easily access and understand, trainning seminars, in-house training, and online

training should be arranged for the users.



Chapter V

Conclusion and Recommendation

5.1 Conclusion

The research finding revealed that Thailand still lack of foundations and
governance for health data standard including drug code and medicines terminology.
A Lot of HIT applications have been pervasive used in Thailand and have no single
standard for identified health information especially drug code. Various drug codes
were initiated for drug information exchange and used for specific purpose in each
health care unit and specific group of organizations as the local code. According to
the national drug information requirements, the 24 digits drug codes and TMT are
developed and used among health care institutions and health related organization.

The health data standard is an important component to enable national
health information exchange among HIT application and was processed to be the
meaningful information for management and decision making in every level of the
healthcare system in the country. For example, the national medicine terminology
should be used in all healthcare institues for drug information exchange. The drug
information exchange in e-prescription system among healthcare institutes using the
same standard code will enabling the consolidated patient profile and medicines
used of individual patient that result in a complete profile of patient that will be
benefit for health professional to do continuing of care. In addition, there are active
movement of health data standard development and use in most country that have
stable information technology infrastructure. Adopt or align international health data
standard will be minimized the investment cost and can possible exchange the
consolidated data among healthcare institutes or health related organization in the
international level.

This study proposes the governance model for health data standard
development by using medicines terminology as a case study for exploring the
situation and developing governnance model. The governance model proposed the

main responsible organization and collaborative structure for co-operating among
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stakeholders in the process of governing health data standard and medicines
terminology.

From the usability testing step which was the step to test the governance
model, all experts concerned about the effectiveness and efficiency of the
organization because the governance organization should be flexible and easily
adapt to the rapid changing of health system context and information technology. In
addition, the present application of health data standard and medicines terminolgy
development in Thailand was focus on reimbursement purpose only which caused
the limited scope of consideration when developing health data standard. To include
more stakeholders and extend the scope of health data standard used will be
strengthen the health data standard development and adoption.

The study proposed the organization type of health data standard as the
public organization under Thai government. The public organization have authority to
enforce regulation and more flexibility to perform their functions according to their
missions. The flexibility nature of public organization also benefit for the organization
to adapt to the innovation and changing environment.

The functions of the organization was set by applying the functional structure
theory which is suitable for the organization which has the unique or special
expertise business, non-competitive business, and require high standard. The
organization design theory also has limitation in co-operation among the
departments in the organization and other organizations. The horizontal
organizational linkage stucture as the working committee and informal practitioner
community will help to decrease this limitation [34].

The regulation to enforce all healthcare institutes and health related
organizations to change to use the single national health data standard is very
important. There are many barriers to block the stakeholders to change the health
data standard in especially those who have already implemented their own health
data identifiers. This study suggested that the health data standard organization
should have authority and mechanism to collaborate, support, and manage the

changing process.
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The process of health data standard and the role of stakeholders in each
process is important to the efficiency of the governance system. The key informants
concerned that the long process may decrease the efficacy of governance system.
The proposed governance model include the main important process for health data
standard and medicines terminology governance, the details of each process should
be setted by concerning to the efficiency and align with the good governance
principle.

This study also suggested that tools and services are necessary to support the
implementation of standard and facilitate stakeholders’ adoption of the national
health data standard. The researcher suggested that user requirement about tools
and services should be studied and designed before implement each individual
standard.

Normally, The public organization in Thailand is funded by the government as
the original and only source of budget. The reserchers suggested that the co-
operation and co-funding with other government sector or private sector for the
specific projects or researches will accelerate the development and adoption of
standard. In addition, additional fee charged for some services should be setted to
decrease government investment and also enable good services to large group of

customers.
5.2 Research recommendation

5.2.1 Recommendation for further study

This study proposed governance model for medicines terminology in Thailand
which can apply to be a governance model of health data standard. The main
components of the governance model are collaborative structure, process, tools and
services, and role and responsibility of stakeholders were proposed based on the
case study of medicines terminology. Future researchers should further study about
the effective and appropriate of each components in the governance model, such as
foundations, processes, and services and tools. In addtition, the details of mechanism
to support and sustain the govenance model of health data standard is also

important to study.
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5.2.2 Recommendation for policy maker

From this study, the researchers would like to make recommendations to
policy maker as follows:

1) Health data standard is very important to Thailand health information
system. Its support the interoperability and health information exchange to improve
the efficiency and effective of health system. The governance model of health data
standard will enabling and sustain health data standard used among all stakeholders
in Thailand.

The government should have national policy on health data standard and
consider to issue the regulation of health data standard and establish the health
data standard organization that have authority, structure and functions according to
the governance model suggested by this study.

2) Health data standard evolve from time to time and have strong linkage
with health information technology. In addition, implementing health data standard
needed a lot of investment.

The government should encourage and support to sustain the development,

implement, utilization and maintenance of health data standard with all mechanism.

5.3 Limitation of the study

There are several limitations of this study. First, the key informants were
selected by purposive sampling with the expertise and working experience which the
information from the interview may bias according to their expertise and working
experience. The researchers attempt to decrease the respondents bias by include
more stakeholders to be key informants in the interview process. The key informants
cover the medicines terminology adminitrator group, health information’s users in
hospital, drug manufacturrers and distributor, and the health information system
software producer. Using multi-techniques of qualitative research in this study
allowed the reserachers to idenfify the dominant current situation issues and reach
saturation of the requirements for governance model design.

Second, the consultation process should be done in wide range of

stakesholders because the governance of health data standard affect to the wide
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range of stakeholders. In this study, forty-five stakeholders participated in the
stakeholders consultation process to identify the requirement and give suggestion for
model design. Although the researchers cannot consult with the large group of
stakeholders, the researchers realized the important of the usability of the model
and designed to decrease the limitation by conducted usability testing with the
experts. However, public hearing should be done to find the practical way for

implementing the governance model.
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Appendix 1

Use cases for governance model for medicines terminology

Use cases diagrams and scenarios in this document were designed for
heuristic evaluation of the medicines terminology governance model. The use cases
demonstrate the interaction of the system and the stakeholders in according to the
medicines terminology governance model. The use cases comprise the following
component.

1) The main stakeholders involved in the medicines terminology governance

2) Diagram and description of the scenario that shows the interaction of the
main stakeholders to the system including four systems.

a. The development system of medicines terminology

b. The implementation system of medicines terminology

c. The maintenance of medicines terminology.

d. The code generation and usage of medicines terminology

The main stakeholders

1. The main responsibility stakeholder for the medicines terminology
administration

1.1 Health information technology governance organization (HITGO) is
the main responsibility organization. This organization has the legal authority to
develop, implement, and facilitate adoption of the medicines terminology. This
organization is responsible for administration of all health information system. This
organization has the departments/ committee/ working group to support the work-
related to the health data standard as follows:

- Policy, plan, and monitoring department is responsible for develop (draft)
policy and plans about health information system and health data standards
including budget allocation. The department is responsible for facilitate the policy
committee for develop and review the drafted health information and health data

standard policy and plan before proposed to the National Health Assembly. This
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department also has a duty to regulate and monitor the work comply with the
action plan.

- Health data standard development and maintenance department is
responsible for develop and maintain health data standards including medicines
terminology. This department also has a role in supporting the work of the working
group, which consists of all relevant sectors to develop health data standards to
propose to the medicines terminology approve committee which consisting of the
expert about health data standards for approval and promulgation.

- Communications and promote adoption department is responsible for
communicate to the users for the better understanding about the benefits of
medicines terminology and promote the adoption for health information exchange.

- Tools and technology support is responsible for the development of tools
and technologies to support the use of medicines terminology, and certificate the
products and technologies that can use for support the use of medicines
terminology.

- Human resource &knowledge development is responsible for support the
health professional and health informatician development. In addition, this
department supports the projects and research to develop the knowledge related to
the health data standard and medicines terminology for information exchange.

- Medicines terminology policy approve committee comprises the experts.
The committees have a duty to consider and approve the drafted policy according
to the HIT policy.

- Medicines terminology policy working committee composes of the
representatives from all sectors, such as Ministry of Public Health, hospitals, health
insurance schemes. The working committees have a duty to develop and draft policy
and plan.

- Medicines terminology working committee including the representative from
all groups of stakeholder is responsible for medicines terminology development and
the medicines terminology specification review according to the stakeholder

requirement.
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- Medicines terminology approved committee including the experts in health
data standards and medicines terminology is responsible for consider the medicines
terminology  specification, ¢ive the comments and recommendation for
improvement, and approve medicines terminology.

1.2 The organizations which sending drug information for medicines
terminology update such as the Food and Drug Administration, the Government
Pharmaceutical Organization (GPO) and the Defence Pharmaceutical Factory,
hospitals, manufacturers, and Institute of Thai Traditional Medicine, and others are
responsible for sending information to HITGO to create or update medicines
terminology .

2. Medicines terminology users

- The users who use medicines terminology to prepare drug information for
medication and reimbursement report including hospitals and health care units are
responsible for preparing drug information by using medicines terminology for
exchange, such as the information about drug use for medical treatment, drug
reimbursement information to report to the Ministry of Public Health and health
insurance scheme reimbursement administrators.

- The users who use medicines terminology for reimbursement administration
including the National Health Security Office, Social Security Office, Ministry of
Finance which use the drug information exchanged in health information systems to
manage the reimbursement.

- The user who use drug information for medical treatment and the
development of health systems including healthcare providers, hospitals, provincial
public health office, and the Ministry of Public Health which use the drug for medical
treatment, policy decisions, and the development of the public health system.

- A group of drug manufacturers and distributors who use medicines
terminology for drug procurement in the hospital including drug manufacturers,
importers, distributors hospitals which formulate and manufacture the medicine, and

etc.
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- Product and software manufacturers include product/ software
manufacturer develop the product or software to support the use of medicines

terminology for drug information exchange.
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Medicines terminology development systems

Use case in this section covers the development process of medicines
terminology since identifying the needs of the stakeholders, use case development
to show the relationship between the user and medicines terminology, option
development, select the available international medicines terminology or develop
new medicines terminology specification that suitable to the need of stakeholders,
and medicines terminology approval. The use case diagram shows the interaction of
the stakeholders involved with the development system as shown in figure 23 and
the description of the system is described as the scenarios. These consist of the main
event and the exceptional events.

The role of stakeholders to the medicines terminology development system

Planning and monitoring department has the role in drafting the medicines
terminology development policies and plans. The medicines terminology
development policies and plan must be consistent with the health data standard
development policy and health information technology development policy.

Medicines terminology policy approve committee comprises the experts.
The committees have a duty to consider and approve the drafted policy according
to the HIT policy. If the committee does not agree with the drafted policies and
plans, the committee will give the suggestions for improvement. On the contrary, if
the committee agrees with the drafted policies and plans, they will approve the
policy and plan.

Medicines terminology policy working committee composes of the
representatives from all sectors, such as Ministry of Public Health, hospitals, health
insurance schemes. The working committees have a duty to develop and draft policy
and plan.

Health data standard development and maintenance department has
the role to support the working group/ committee involved in all drug development
process. This department plays an important role in identifying the needs of the
stakeholders, developing use case, searching for the current international medicines
terminology and developing the options, and developing the medicines terminology

specification.
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Medicines terminology working committee has the role in choosing the
options for development. If the current international medicines terminology is
suitable to the need of stakeholders, the working committee will select the
international medicines terminology and adapt for suitable. If there are no options
which are suitable to the need of stakeholders, the working committee will develop
new medicines terminology and its specification.

Medicines terminology approve committee play the role in considering the
medicines terminology specification, make recommendations for improvement and
approval.

Main event

An organization requires medicines terminology to exchange the drug
information in medication and reimbursement purpose. The organization informs to
the health data standard development and maintenance department. The health
data standard development and maintenance department studies and identifies the
need of stakeholders. The health data standard development and maintenance
department co-operates with the planning and monitoring department and
medicines terminology policy working committee to draft policy and plan for
medicines terminology development. The drafted medicines terminology
development policy and plans will be consulted with the stakeholders to receive
comments and suggestions. The drafted medicines terminology development policy
and plans will be improved based on stakeholders recommendations and propose to
the medicines terminology policy approve committee for approval and
announcement. The policy and plan will be monitored and reviewed as schedule for
the effective development (Process 1).

The health data standard development and maintenance department will
develop the medicines terminology according to the policies and plans for
development by identifying the needs of stakeholders and studying the impact that
may arise from the announcement and enforcement of medicines terminology. The
use case of medicines terminology will be developed and consult to receive
comment and suggestion from the stakeholders to improve more appropriate use

case (process 2).
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The health data standard development and maintenance department will
search for the current international medicines terminology and develop the options.
The options will be propose to the medicines terminology working committee. The
committee will choose the best options by taking into account to the impacts such
the fee of the international medicines terminology (Process 3).

The medicines terminology working committee adapts the international
medicines terminology and develops the specifications to meet the needs of the
user. The medicines terminology specification will be consulted with the
stakeholders to receive the comments and suggestions for improvement (process 4)
and proposed to the medicines terminology approve committee (process 5). After
approval, the health data standard development and maintenance department will
publish the specification through many channals.

Exceptional event 1

The health data standard development and maintenance department and
medicines terminology working committee and found that the current international
medicines terminologies are not suitable (process 3). The health data standard
development and maintenance department and medicines terminology working
committee will develop new medicines terminology specification according to the
requirement of the users (process 4) and propose to the medicines terminology
approve committee for approval (process 5).

Exceptional event 2

The medicines terminology approve committee consider that the medicines
terminology specification is not appropriate and not cover the needs of the users.
The medicines terminology approve committee will provide the recommendation to
health data standard development and maintenance department for improvement.
The medicines terminology working committee considers the recommendation and
improves the specification. If the medicines terminology working committee does not
agree with the recommendations, the committee will argue and give the reason to

the medicines terminology approve committee for consideration (Process 5.2).
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Medicines terminology development system
Planning and monitoring
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policy and plan

1.2 Recommendation for

Medicines terminology policy app imptovermeny/approval.

Medicines terminology policy welrkifg copm
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Health data standard developmen specification/ develop new MT

Shectication 4.2 Stakeholder consultation for

specification

Medicines terminology working compy

5.2 Suggestion for

improvement/ approval

Medicine terminology approve committee

Figure 23 The use case diagram of medicines terminology development system
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Medicines terminology implementation system

This use case scenario covers the implementation process of medicines
terminology. The implementation processes are plan setting, user manual and
supportive tool development, announcement and enforcement, publicity to
promote the user adoption, user training and problem solving, products and software
certification. The use case diagram shows the interaction of the stakeholders
involved with the development system as shown in figure 24 and the description of
the system is described as the scenarios. These consist of the main event and the
exceptional events.

The role of stakeholders to the medicines terminology implementation system

Health data standard development and maintenance department co-
operate with the communication and promote adoption department to set the plan,
announcement and enforcement, and publicity to promote the user adoption. This
department co-operate with the tool and technology support department to
develop the user manual and supportive tool, problem solving service, and support
products and software certification. This department also co-operate with human
resource and knowledge development department for the knowledge development
and user training.

Communication and promote adoption department has a role in
determining an implementation plan, announcement and enforcement, and publicity
to promote the user adoption.

Tool and technology support department has a role in the development
of user manual and supportive tool, problem solving service, and products and
software certification.

Human resource and knowledge development department has a role in
user training and supports the knowledge development, such as support for research.
Main event

After the medicines terminology approve committee approved the medicines
terminology specification, health data standard development and maintenance
department co-operate with the communication and promote adoption department

to study the current situation of the use of medicines terminology for drug
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information exchange, the user requirement about service and tool to support the
use of medicines terminology, the impact that may arise from the medicines
terminology announcement, and offer the guidance and timing of implementation.
The drafted of implementation plan will be set. The plan may be divided into two
stages to minimize the impacts, including phase 1: using the medicines terminology
with local drug code, and phase 2: after products / software supporting the use of
medicines terminology were developed, a new medicines terminology was enforced
to use for drug information exchange in the healthcare system and reimbursement
system. The draft implementation plan will be consulted with stakeholders through
various channels and improve according to the stakeholder recommendation,
publish the final implementation plan, and implement the plan (Process 1).

Health data standard development and maintenance department co-operate
with the tool and technology support department to develop the user manual and
supportive tool, such as mapping tool, online medicines terminology database,
repository tool, and etc. (process 2)

Then, the health data standard development and maintenance department
announce to implement the medicines terminology (Process 3). The communication
and promote adoption department publish the medicines terminology and promote
the adoption to the health professional, health policy maker, health insurance
scheme personal, and etc. The health data standard development and maintenance
department co-operate with human resource and knowledge development
department develops knowledge and publishes through various media to educate all
stakeholders, such as online training media, visual training applications, training
classes, and providing the channels for the users to interact and ask questions. In
addition, they support the research funding and knowledge development to the
interested researchers (Process 4). If the users have a technical problem, the users
can contact and ask the health data standard development and maintenance
department via phone and email. The health data standard development and
maintenance department will answer questions within three business days (Process

5).
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The tool and technology support department will develop products/
software specification which can use the medicines terminology for health
information exchange. This department will encourage the products/ software
manufacturers to develop the products/ software and certify products / software
(Process 6).

Exceptional event

Hospital A cannot input new medicines terminology into the hospital
electronic health record programs. The hospital officer asks the technical problem
via e-mail to the Health data standard development and maintenance department.
The health data standard development and maintenance department cannot answer
the technical question. The health data standard development and maintenance
department co-operates with the tool and technology support department for the
problem solving. The tool and technology support department recognizes that this
program is widely used in many hospitals throughout the country. The department
co-operates with the software manufacturer for the problem but the manufacturer
cannot solve the problems within three days. Therefore, health data standard
development and maintenance department replies e-mail back to the hospital that
the administrator is coordinating to the software manufacturer in order to solve the
problem and postpone the question answering for 10 days. If they cannot solve the
problem within 10 days which they inform to the hospital, they will inform the

progression every 10 days until the problem was solved (Process 5).
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Medicines terminology implementation system

1. Implemantation plan setting

1.1 Implementation plan
development
1.2 Public consultation/

announcement
2. User manual and tool development

3. Announcement and

enforcement

4. User training

4.2 Training/ support knowledge

5. Problem solving service development

B. Products/ software certification

Figure 24 The use case diagram of medicines terminology implementation system
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Medicines terminology maintenance system

This use case scenario covers the maintenance process of medicines
terminology. The maintenance processes are maintenance/ monitoring and
evaluation plan setting, schedule update by updating medicines terminology from
the new drug information or update drug information, urgent update when the users
have the urgent problem of medicines terminology using, and the monitoring and
evaluation for the system improvement. After implementation, the medicines
terminology specification will be reviewed for the appropriation according to the
schedule. Use case diagram shows the interaction of the stakeholders involved with
the development system as shown in figure 25 and the description of the system is
described as the scenarios. These consist of the main event and the exceptional
events.
The role of stakeholders to the medicines terminology implementation system

Health data standard development and maintenance department has an
important role in maintenance/ monitoring and evaluation plan setting, schedule
update and urgent update, monitoring and evaluation for the system improvement,
and facilitate the medicines terminology working committee to review the medicines
terminology specification.

Medicines terminology working committee has a role in review the
medicines terminology specification for the appropriation.
Main event

After medicines terminology announcement and enforcement, health data
standard development and maintenance department will co-operate with the
relevant and the medicines terminology working committee to set the maintenance/
monitoring and evaluation plan setting and implement the plan. The maintenance/
monitoring and evaluation plan setting includes the schedule updating plan,
monitoring and evaluation plan, and the medicines terminology specification review
plan (Process 1).

Health data standard development and maintenance department will update
the medicines terminology according to the plan. When the department receiving

new or changed drug information, the department will verify and summarize the drug
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information in the medicines terminology specification form. Then, the department
will create the medicines terminology and publish according to the update schedule,
such as every 2" and 4" Wednesday of the month. The hospital and other users can
subscribe to download updated medicines terminology through website and
members will receive an email notification when medicines terminology was updated
(Process 2).

Health data standard development and maintenance department s
responsible for monitoring and evaluating the medicines terminology according to
the plan. The monitoring and evaluation result will be presented to the medicines
terminology working committee to give the recommendation for improvement. The
health data standard development and maintenance department present the
recommendation to HIT policy committee for policy and plan setting (Process 4).

After medicines terminology was implemented for a while (eg. four years), the
user requirement situation may change, and the medicines terminology specifications
may not meet the needs of the user. Health data standard development and
maintenance department will co-operate with the medicines terminology working
committee to review the medicines terminology specification. If the medicines
terminology specification is still appropriate to the current working situation, the
current medicines terminology specification will be continued to use. If the
requirements do not meet the current needs of the users, the medicines terminology
specification will be rejected and develop new medicines terminology. The review
result will be informed to the stakeholders (Process 5).

Exceptional event

Hospital A inputs the medicines terminology into the hospital electronic
system. The officer founds that a drug contains 60 cc but the drug information in the
medicines terminology performs 600 cc which is not correct. The hospital has the
reimbursement problem, then the officer informs to the health data standard
development and maintenance department for urgent update. The health data
standard development and maintenance department receives this problem from

other hospitals and the health insurance scheme administrators, and request for
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urgent update. The department corrects this problem and notices to the members

by email (Process 3).

Medicines terminology maintenance system

2.1Maintenance/ monitoring and

evaluation plan development

Health data standard development

Juses»
2.1 Receive/ examine new or
changed drug information

Medicines terminology working committ

5.2 Approve for

continuous use/ reject

Figure 25 The use case diagram of medicines terminology maintenance system
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System for collecting drug information, creating, and using medicines
terminology

This use case scenario covers the process for collecting drug information,
creating, and using medicines terminology. This use case diagram shows the
interaction of the stakeholders involved with the drug information transferring and
collecting process to create medicines terminology, and the medicines terminology
usage as shown in figure 26 and the description of the system is described as the
scenarios. These consist of the main event and the exceptional events.

The role of stakeholders to the medicines terminology implementation system

Health IT governance organization (HITGO) The health data standard
development and maintenance department in this organization is the main
responsible department in developing gcuidelines for collecting drug information,
creating, and supporting medicines terminology adoption. This department is also
responsible for collecting and verifying the drug information, creating, and publishing
the medicines terminology. This department co-operate with other internal
departments to promote the development of software products supporting the use
of medicines terminology and promote user adoption for drug information exchange
through the electronic systems.

Medicines terminology working committee has a role in establishing
guidelines for collecting drug information, creating, and supporting medicines
terminology adoption.

Food and drug administration (FDA) has a role in collecting and verifying
drug information which registered with the Food and drug administration. The
organization will send the drug information to the HITGO to create the medicines
terminology.

Drug entrepreneurs This includes the Government pharmaceutical
organization (GPO) and the Defence pharmaceutical factory, manufacturers, and drug
importers which play a role in the transmission of drug information to the HITGO to
create / update the medicines terminology.

Hospitals play a role in the transmission of hospital formulary drug

information to the HITGO to create / update the medicines terminology. The hospital
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is @ medicines terminology user in the delivery of drug use information for medical
treatment and reimbursement.

Health insurance schemes includes the universal coverage scheme (UCS),
the social security scheme (SSS), and the Civil Servant Medical Benefit Scheme
(CSMBS). These organizations use medicines terminology for the drug reimbursement
information exchange, and use the information for policy decision.

Health care professionals and the public health developers are the
medicines terminology users for drug information exchange and use the information
for health care decision and public health development.

Main event

HITGO and medicines terminology working committee set the guidelines for
collecting drug information, creating, and supporting medicines terminology adoption
(Process 1).

FDA collects and transfers drug registration information to the HITGO. In most
of the drug that does not require registration. In the case of non-registration drug, the
manufacturers including GPO, the Defence pharmaceutical factory, hospitals, etc. will
be sent the drug information to the HITGO. HITGO collects the drug information as
schedule (such as every two weeks) and set the convenient channel for transferring
drug information (such as developing the automatic transferring application for drug
information delivery from FDA database, and developing the application/ form/
channel for online drug information delivery from other manufacturers (Process 2).

The HITGO verifies the drug information and formats according to the
medicines terminology specification. If the FDA or other relevant organizations can
collect and verify the non-registered drug information in the database, the
organization will be able to participate in the collecting and verifying the non-
registered drug information. The verified drug information will be published (Process
3).

The verified and formatted drug information will be created the medicines
terminology according to the specification. The HITGO may develop the software to
verify and create the medicines terminology. The HITGO will publish the updated

medicines terminology as schedule through the various channels. The HITGO will
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provide updating notification and the users can download the updated medicines
terminology. Users can send the drug information or opinions if the users find the
error or incomplete of information via the website or email (process 4).

For medicines terminology usage, drug information (such as, drug name, drug
volume, dosage, drug price, and etc.) will be record in the application which support
the medicines terminology. If hospital A needs to refer the patient to the hospital B,
the hospital A can send the drug use information by using the medicines terminology
to exchange. The hospital A can use the medicines terminology to sending drug
reimbursement information to the health insurance schemes and exchange the drug
information to the relevant organizations for collecting/ analyzing drug information.
The organizations must to do the agreement about the exchanged and accessible
drug information description (Process 5).

Exceptional event

Pharmaceutical company A will sell new drug to the hospitals which the
company must inform the drug code to the hospital. But the company A cannot find
the drug code in the online medicines terminology database. In addition, the
company A also found that the drug information manufactured by company A in
online medicines terminology database is incorrect. The company A sends the new
drug information and corrected drug information to the HITGO. The HITGO will
create/update drug information and inform to the company A and publishes to the

users (Process 2).
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Figure 26 The use case diagram of System for collecting drug information, creating,
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Appendix 2

Use cases for governance model for medicines terminology (Thai language)
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Evaluation sheet for usability testing of the medicines terminology governance model

Table 5 Principles, descriptions, and design considerations

(** Eight principles of good governance and the description which are applied from

the United Nation, the Office of the Public Sector Development Commission, and the

Thai chamber of commerce [17-19])

Principle

Descriptions

Design considerations

Participation

AWl groups of stakeholders get
chance to receive the
information, try to understand,
give the opinion, participate in
the decision and  solving
problem. The stakeholders has
the freedom to participate by
themselves or participate
through the organization, or the

stakeholder representative

- Medicines terminology

governance model has the
process or channel for the
stakeholder representative to

present their requirements,

opinion, problems, and get
chance to participate in the

decision process.

Rule of Law Governance, management, or |- The medicines terminology
business  control  have to | governance must work in
enforcement in accordance with | accordance with the relative
the law, treat the stakeholders | law.
with fairness, and consider the | - The system must allow all
rights and freedoms of the | stakeholders to free discussion
relevant. and comment.

Transparency The disclosure processes of | - Medicines terminology
information to the stakeholders | covernance  has the hearing

should be set. The stakeholders
must be able to freely access to

the information. The enough

process, the disclosure
processes of information to the

stakeholders. The channel to
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Principle

Descriptions

Design considerations

information must be provided to

the stakeholders for decision
making in the form or media

that is easy to understand.

give suggestion, complaint, and
ask question must be provided

for the stakeholders.

Responsiveness

The responsible organization
must set the process to
response  the needs and

expectation of the stakeholders
and can be implemented within

the specified period.

- Medicines terminology

governance has the processes

to identify the needs of
stakeholders. The process of
policy and plan development
must be set to respond to the

needs of stakeholders.

Consensus There are the processes of |- The medicines terminology
Oriented stakeholder requirement | governance has the process for
identification and agreement | requirement identification and
conclusion in the important | agreement  conclusion. In
issues to making more | addition, the processes to
understanding and reducing the | prevent and reduce conflicts
conflict. The consensus of | have to be set.
stakeholders does not receive
unanimous  agreement  from
everyone.
Equity and AWl the stakeholders must be |- In  medicines terminology
Inclusiveness given the opportunity to | governance system, the
participate in the process and | representatives of all
must be equally treated and | stakeholder groups equally

serviced.

participate in the process.

Effectiveness

and Efficiency

The system must be designed to
response the requirement of

stakeholders by using

- Medicines terminology
governance system has the
processes covering the
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Principle

Descriptions

Design considerations

appropriate and cost-
effectiveness resources in the
acceptable  timeframe.  The
system need to set clear
objectives, monitoring and
evaluation system to provide
continuous improvement and
sustainability.

development, implementation,
and maintenance that respond
to the users. The system has
clear process, monitoring and
evaluation, and processes for
continuous

review and

improvement.

Accountability

The governance system has to
set to take into account the
objective and expectation of the
stakeholders and public society.
The

responsible  organization

must realize and take into

account for the consequences
of decisions or actions that will
take place with stakeholders

and the public.

- The medicines terminology
governance has the process for
setting the objectives and the
processes to respond to the
needs of the stakeholders. The
system has the processes to
study the impact and minimize

the impact that may occur.
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Please evaluate the usability of the medicines terminology governance from
the use case diagram and scenarios show the interaction of stakeholders and
systems.
1. Please examine and rate the severity level of the usability problem that is
not in accordance with the good governance as follows [162] [163]:
0 = no usability problem
1 = minor issues, do not require revision.
2 = minor issues, the priority for improvement is low
3 = major problems, the design problem should be revised
4 = major problems, the design problem causes damage and need to
be resolved before actual use

2. If you find a usability problem, please provide the recommendation.

Table 6 Medicines terminology development systems

Principles Design consideration Severity Problem
rating identification

and suggestion

1. Participation - The stakeholders proposed the
requirements  for  medicines
terminology.

- The representatives of all
stakeholder groups participate in
the development and review of
policies and plans, and consider
the options for development and
develop the medicines
terminology specification as the

working committee.

2. Rule of Law - The working committees are the

representatives from all

stakeholder groups.
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Principles

Design consideration

Severity

rating

Problem
identification

and suggestion

- Consideration / approval /
announcement of policies and
plans were operated by the
committee or the organization

with legal authority.

3. Transparency

- There are the processes for
information dissemination and

public consultation on the (draft)

medicines terminology
specifications before
promulgation.

4. Responsiveness

- There are the processes for the
requirement identification and
use case development to
develop the medicines
terminology which respond to
the needs of the user.

- Search  for international
medicines terminology, select,
and develop the medicines
terminology  specification  in

accordance with the use case

5. Consensus

Oriented

- The medicines  terminology
specification was edited and
concluded as the stakeholders’
recommendation.

- The medicines terminology
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Principles Design consideration Severity Problem
rating identification
and suggestion
approve committee approve the
medicines terminology
specification.
6. Equity and - There are the processes to

Inclusiveness

identify the medicines
terminology requirement  from
every user groups.

- The Working Group comprises

all stakeholder groups.

7. Effectiveness

and Efficiency

- There are the well-designed
system for medicines terminology
development including, main
responsible organization and the
processes for user requirement
identification, the option
consideration for development,
the development of medicines
terminology  specification, and

medicines terminology approval.

8. Accountability

- There are the processes to
study the stakeholder
requirement before setting the
policies and plans, and
developing the medicines

terminology.




Table 7 Medicines terminology implementation system
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Design principle

Design consideration

Severity

rating

Problem
identification

and suggestion

1. Participation

- There is the process or channel
for stakeholders to give the
opinion about the
implementation plan.

- There is the process or channel
for product/ software
manufacturers to participate in
product/ software certification

criteria.

2. Rule of Law

- The responsible organization
has the legal authority for
planning the implementation and
announcing to use medicines
terminology as the national
standard.

- The responsible organization
has the legal authority for

products/ software certification.

3. Transparency

- There are the processes for
publishing an implementation
plan and public hearing before
adoption of an implementation
plan.

- Publishing the guideline and
supporting the information for

medicines terminology adoption
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Design principle

Design consideration

Severity

rating

Problem
identification

and suggestion

via the media that users can
easily access

- Publishing  the  certified
specification of the product/
software that can use medicines
terminology for drug information
exchange, and verifying/
certificating the  software in
accordance with the published

specification.

4. Responsiveness

- Studying the current situation in
order to set an implementation
plan to ensure that the plan will
comply with the medicines
terminology use of  the
stakeholders.

- Publish the information, service,
and support tools to promote
and facilitate the user adoption.

- Verify and certify the products
and software that can facilitate
the users to use the medicines
terminology for drug information

exchange.

5. Consensus

Oriented

- Promote the user adoption /
help desk service in order to

solutions to  making  more
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Design principle

Design consideration

Severity

rating

Problem
identification

and suggestion

understanding of the users and

reducing the conflict.

6. Equity and

Inclusiveness

- There are the processes to
promote the user adoption,
support service and tools for all
groups of users. The users must
be equally serviced.

- The process, help desk service,
and timeline were systematical

set for technical problem solving.

7. Effectiveness

and Efficiency

- There are the responsible
organization, processes, and
timeline  for implementation/
service and supportive  tool
development/ promoting
adoption/ products / software
certification.

- Process, channel, and timeline
were  systematically set for
providing answers to user’s
question and technical problem

solving.

8. Accountability

- There are the processes for
setting the implementation plan
which realized to the user’s

expectations and the impact that
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Design principle

Design consideration

Severity

rating

Problem
identification

and suggestion

may occur.
- Develop the  guideline/
supportive tool to reduce the
impact that may occur

- There are the processes to
promote the user adoption for all
stakeholders group and
communicate to minimize the
impact and reduce resistance
from stakeholders.

- Certified products/ software to
provide the option to users that
can be reduce the impact and
facilitate the user adoption of

medicines terminology




Table 8 Medicines terminology maintenance system
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Principles

Design consideration

Severity

rating

Problem
identification

and suggestion

1. Participation

- The representatives of
stakeholders participate as the
working  committee  for the
maintenance planning,
monitoring and evaluation
conclusion, and making the
recommendations to improve the
system.

- Stakeholders participate to
providing the recommendation
for review the  medicines

terminology specification.

2. Rule of Law

- The organization  which
responsible  to update the
medicines terminology has the
lecal authority to announce the
updated medicines terminology.
- The medicines terminology
working committee and the
medicines terminology approve
committee has the  legal
authority to continue or reject

the medicines terminology.

3. Transparency

- There are the process to
publish the maintenance plans

and conclude the monitoring and
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Principles

Design consideration

Severity

rating

Problem
identification

and suggestion

evaluation.

- There are the easily access
channel to the stakeholders for
updated medicines terminology
download.

- Publish the result of the
medicines terminology

specification review

4. Responsiveness

- Update the  medicines
terminology as schedule in order
to serve the user requirement

- Study the current situation and
review the medicines terminology
specification as the schedule to
make sure that the medicines
terminology  specification  still

serve the user requirement.

5. Consensus

Oriented

- There are the processes to
verify and standardize the drug
information from various sources
according to the medicines
terminology specification before
creating/  updating  medicines
terminology.

- The stakeholders participate to
conclude the monitoring and

evaluation result, and the
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Principles Design consideration Severity Problem
rating identification
and suggestion
medicines terminology
specification review result.
6. Equity and - Users can equally download the

Inclusiveness

created/ updated  medicines

terminology.

7. Effectiveness

and Efficiency

- The responsible organization,
medicines terminology working
committee, and processes were
systematically work.

- The processes and schedule for
updating and publishing the
medicines  terminology  were
systematically set.

- The responsible organization,
medicines terminology working
committee, and the approve
committee were systematically
set for review the medicines

terminology specification.

8. Accountability

- Monitoring and evaluation to
ensure that the implementation
was accomplished the objectives,
and understand that how the
implementation affect to the
users.

- There are the processes for the
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Principles

Design consideration

Severity

rating

Problem
identification

and suggestion

user to ask for urgently update
medicines  terminology  that
cannot wait for the scheduled
update to reduce the problem of
users.

- There are the processes to
review the medicines terminology
specification to respond to the
current user requirement and

reduce the impact to the users.
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Table 9 System for collecting drug information, creating, and using medicines

terminology

Principles Design consideration Severity Problem
rating identification

and suggestion

1. Participation |- Manufacturers and stakeholders
engage to send the drug
information for additional and
correction to update the drug
information if the information in
the medicines terminology is

incorrect.

2. Rule of Law - The main responsible
organization  has the legal
authority to  collect  drug
information, create, update, and
release medicines terminology.

- FDA, manufacturers, and the
hospital is  responsible  for
transmission of new  drugs,
updated drug information to the
main responsible organization for
drug information collection.

- Drug manufacturers can send
their drug information to request
the medicines terminology and
drug code if they did not find
their drug information in the

medicines terminology list.

3. Transparency - Publish the guideline for
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Principles

Design consideration

Severity

rating

Problem
identification

and suggestion

request to add / edit medicines
terminology to the stakeholders.
- The clear processes for drug
information collection/
verification were published to the
stakeholders.

- The verified drug information
and medicines terminology were

published to the stakeholders.

4. Responsiveness

- The process for  drug
information collection covers all
medicines used in the country,
and there is the drug information
verification process to response
to the user requirement.

- There are the process and
schedule to create/ update the
medicines terminology to
respond to the current user

requirement.

5. Consensus

Oriented

- Drug information  transfer
follows the guidelines that the
medicines terminology working
committee was developed and
concluded.

- There is a process to verified

and finalized the medicines
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Principles Design consideration Severity Problem
rating identification
and suggestion
terminology from various sources
in a format according to the
medicines terminology
specification.
6. Equity and - All stakeholder groups can

Inclusiveness

equally access to the published
information and submit/
comment.

- All stakeholder groups can
equally use medicines
terminology for drug information

exchange.

7. Effectiveness

and Efficiency

- The processes and timeline for
transfer and collecting drug
information, verifying, creating,
publishing, and implementing
medicines  terminology  were

systematically set.
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Evaluation sheet for usability testing of the medicines terminology governance model
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Appendix 5
Drafted model

First drafted model
The researcher synthesized the first drafted model from the information

derived from the review of the experience of six countries and the suggestion from

the key informant interview. The first drafted model was shown in figure 27-30.

National governing organization for eHealth
Government or Independent crganization

Budget from MOPH

Planning &maonitoring HIT development Tool & technology suppert
Communication Health data standard Human resource &knowledge
&promote adoption developrent &maintenance development

Medicines terminclegy development &maintenance

Figure 27 First drafted model - HIT governance organization and the functions

related to medicines terminology governance

National governing crganization for

Ministry of Public Health ey eHealth

1 ] 1 i : 1
............................................... H i User comrmunity |

; i
L oo —

Medicines terminclogy policy approve committee
1

Medicines terminology policy working committee Medicines terminology approve committee

Medicines terminclogy working committee

Figure 28 First drafted model - collaborative structure for medicines terminology

governance
———  Main collaborative structure — - -~ Formal collaborative network

-.--- Informal collaborative network
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[ Implementation \

( Maintenance \

| Standard announcement

Standard update

L !

1

User manual & tools
development

J

Monitoring &
evaluation

User training & problem

|

Specification solving
Standard approve Product/ software

- _/

Specification review

certification

\_

\—

_/

— 1

Figure 29 First drafted model - process for health data standard and medicines

terminology governance

HITGO

/

Plan &MT development

I

Release new/ update MT

Mmma develop tools

" Collect/ Clean Drug information

~

Haﬂactuersf d'lstl"ll_utms

(\;__ Register/inform new drug information ___-;)

New/update drug information l

" Jdrug informati

MNew/update e ———

Collects both register &non register drug

FDA

information

e ——

ervices&tools

UseMT for medication & reimbursement Y

Hospital

Question/answer

Figure 30 First drafted model - collaborative structure and process for medicines

terminology
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The first drafted model was consulted with the stakeholders in the
consultation seminar which arranged on March 28, 2014. The recommendations of
the participants for the model improvement concluded as follows:

1) Name of the governing organization: The participants suggested changing
the name of the organization because the name was too long and many
stakeholders do not understand the word “eHealth” in the name of the governing
organization.

2) Type of the governing organization: The participants suggested that the
individual organization was more suitable than the government organization because
the individual organization was more flexible, effective, and adaptive. In addition, the
participants suggested that this organization must have the authority from the
regulation for enforcement.

3) Process: The participants suggested adding the plan setting process in
development, implementation, and maintenance process. For standard update, the
participants suggested to separate the standard update to the schedule update and
urgent update as same as the review from New Zealand.

The wuser manual and tool development should be done before
implementation.

4) Drug information collection: The participants widely discussed about the
drug information collection which the model suggested Thai-FDA to collect both
register and non-registered drug information because the information from interview
suggested that Thai-FDA should have all drug information in Thailand for more
effective of drug control. The participants discussed that Thai-FDA did not have the
responsibility and authority according to the regulation to collect the non-registered
drug information and the review from other countries revealed that the governing
organization was responsible to gather all drug information. In addition, the
manufactures should have the option to send new or update drug information to the
governing organization. The participants suggested to developing two options for drug

information collection.
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Second drafted model

The suggestions from the consultation seminar were analyzed and

synthesized the second drafted model as shown in figure 31-34

HIT governance organization (HITGO)

Independent crganization/ budget from MOPH

Planning &menitaring HIT development Tool & technology support
Communication Health data standard Human resource &knowledge
&promote adoption Development &maintenance development

Medicines terminelogy dewvelopment &maintenance

Figure 31 Second drafted model - HIT governance organization and the functions

related to medicines terminology governance

HIT governance organization

Ministry of Public Health §.____.| (HITGO)
oo eeseeeree s : 3 smmaseeenesenesseneeseeeneneeneeesenseesereesieees} | pisssssissats s RRRR RSB )
E‘ """"""""""""""""""" Health insurance schemes
feneeneeanesnenseesesessesssasenneianesnessns N Rt ]
Government/private sector E-mm i e mmem oo ;
............................................... - : : User community i
L o ool -

Medicines terminclogy policy approve committee
1

Medicines terminolegy policy working committee Medicines terminclogy approve committee

Medicines terminology working committee

Figure 32 Second drafted model - collaborative structure for medicines terminology
governanceSecond drafted model - collaborative structure for medicines terminology

governance
——— Main collaborative structure — - -~ Formal collaborative network

—.-.- Informal collaborative network
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Maintenance

~

Implementation plan setting

1 1

User manual & tools
development

1 |

Maintenance/ monitoring
& evaluation plan setting

|

Schedule update

1

Announcement &enforcement

Urgent update

]

User training & problem
solving

|

Monitoring & evaluation

|

Specification review

Specification development
Product/ software
certification

Standard approve

o
—

\S N\ ~/

=/

Figure 33 Second drafted model - process for health data standard and medicines
terminology governance

Plan &MT development 9 o :

MNew/update
ug information

Manufacturers/ distributors

HITGO

Registerfinform new drug information

New drug information l ( Option1

Collects both register &non register drug

information ’

New drug information

Hospital, GPO, DPF, etc.

Inform new drug information

Hospital

ervices &tools

Services, develop tools Use MT for medication & reimbursement

Question/answer

Figure 34 Second drafted model - collaborative structure and process for medicines

terminology
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The second drafted model was tested for usability from the experts by

applying the heuristics evaluation. The results from heuristic evaluation concluded as

table 10.

Table 10 usability problem and recommendation from heuristics evaluation

Severity and usability

problem identification

Recommendation for model

improvement

1. Major problems

1.1 Development system

- The policy setting process was not

effective.

- The policy setting process should

integrate with the HIT policy setting
process. The medicines terminology
policy approve committee should be

change to HIT policy committee

2.2 Implementation system

- Many processes of the technical
question answer might affect to the

efficacy and effectiveness.

- The responsible organization should set
up the team for urgent problem solving
and decrease the processes of the

technical question answer.

2. Minor problems

2.1 Development system

- The stakeholders may not understand
the option selection of the medicines

terminology  and the medicines

terminology  specification  which  may

affect to the consensus oriented.

- Set up the criteria for option selection
and communicate to the stakeholders

before specification consultation.
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Severity and usability

problem identification

Recommendation for model

improvement

2.2 Implementation system

- The announcement and enforcement
process in the scenario was not clear and
not the

could responsible  to

stakeholders need.

- The responsible organization should set
up the technical support team in each
province or sector to communicate for
user adoption and help the users to

solve problem before enforcement.

2.3 Maintenance system

- The channel for medicines terminology
update might not cover all stakeholders
and might affect to the equity and

inclusiveness.

- The responsible organization should set

up many channels for medicines

terminology update, such as email,

formal letter, etc.

- The urgent update process was not

clear.

- The criteria for urgent update should be

set and announce to the stakeholders.
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